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SUNDAY, 9 JUNE 2019
17:00 - 18:00
VIDEO I
V-001

STERNAL RECONSTRUCTION USING BIOCOMPATIBLE CERAMIC 
PROSTHESIS

G. Brioude, L. Gust, Ilies Bouabdallah, D. Trousse, X.B. D’Journo, P.A. Thomas
Department of Thoracic Surgery, North Hospital Marseille, Marseille, France

Objectives:
We present two case of sternal sarcoma localization in young people treated with partial or 
complete sternal resection and ceramic biocompatible prosthesis reconstruction.

Video description:
The first case was a 29 years old woman with a neurofibromatosis type 1. On clinical manifes-
tation (back pain) a voluminous tumor developed from the scissural artery of the left lung was 
discovered with an unique sternal metastasis. The diagnosis was obtained by a double CT scanner 
biopsy: Malignant peripheral nerve sheath tumor (MPNS) from the 2 sites. After an induction 
chemotherapy, a radical resection was realized by an anterior approach: left pneumonectomy 
and manubrial resection. The reconstruction used a partial biocompatible sternal prosthesis. The 
postoperative course was uneventful and the patient discharge home at day 10 with oral analgesic. 
The second case was a 19 years old man with a large primary sternal sarcoma in progression after 
an induction chemotherapy. A radical anterior chest wall resection, complete sternal prothesis 
and myocutaneous latissimus dorsalis reconstruction was realized. The postoperative course 
was marked with acute pain on the first 5 days.

Conclusions:
This type of prosthesis are stitched fast and easily on the adjacent bones and cartilage. This 
technique allows combinated and complex surgery while monitoring length of operation. The 
use of biocompatible material with a potential of osseointegration is interesting in young people 
to avoid long term complications. In conclusion: the use of biocompatible prosthesis seems to 
be a strong alternative to titanium.

Disclosure: No significant relationships.
Keywords: chest wall resection, prosthesis, sternal resection
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V-002

EMERGNET SURGICAL TREATMENT FOR ACUTE THRONBOSIS CAUSED BY 
PULMONARY ARTERY KINKING AFTER LEFT UPPER SLEEVE LOBECOTMY

Hiroshi Date1, D. Nakajima2, H. Oda1, T.F. Chen-Yoshikawa1

1Thoracic Surgery, Kyoto University, Kyoto, Japan 
2Thoracic Surgery, Kyoto University, Graduate School of Medicine, Kyoto, Japan

Objectives:
Bronchial sleeve lobectomy results in shortening bronchus, which may cause redundant pulmo-
nary artery (PA) kinking. We present a video of life-saving emergent thrombectomy for a patient 
with PA kinking after left upper sleeve lobectomy.

Video description:
A 64 year-old-man was diagnosed with central type squamous cell carcinoma of the lung 
(cT1cN1M0, c-stage IIB). Left upper sleeve lobectomy was performed via posterolateral tho-
racotomy. The resected left main bronchus was about 1 cm long. No bronchial wrapping was 
employed. At the time of lung re-inflation, we noticed mild kinking in the left main PA, however, 
we felt it acceptable. On post-operative day one, the patient developed shock status requiring car-
diopulmonary resuscitation and transferred to ICU where veno-arterial extracorporeal membrane 
oxygenation (V-A ECMO) was introduced via right femoral vessels. Pulmonary angiography 
showed complete occlusion of the left main PA. At re-thoracotomy, vascular clamps were placed 
on the left main PA and the left inferior pulmonary vein (PV). Left main PA was incised and 
about 4 cm long acute thrombus was removed en bloc. Back blood flow from the distal PA was 
confirmed by de-clamping the inferior PV. Then the left main PA was trimmed circumferentially 
by removing 1.5 cm long redundant PA. PA reconstruction was performed by a direct end-to-end 
anastomosis with running 6-0 Prolene sutures. ECMO and mechanical ventilation were removed 
on the next day and the postoperative course was uneventful. Post-operative enhanced CT showed 
no sign of PA kinking and no residual thrombus formation.

Conclusions:
When PA kinking is noticed after sleeve lobectomy, redundant PA should be removed prophy-
lactically to prevent PA thrombosis.

Disclosure: No significant relationships.
Keywords: pulmonary thrombosis, sleeve lobectomy, pulmonary artery kinking, ECMO
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V-003

EXTRACORPOREAL MEMBRANE OXYGENATION (ECMO)-ASSISTED RIGHT 
TRACHEAL SLEEVE PNEUMONECTOMY

Giorgio Lo Iacono1, D. Galetta1, F. Petrella2, L. Gherzi2, L. Spaggiari2

1Thoracic Surgery Division, European Institute of Oncology, Milan, Italy 
2Thoracic Surgery Division, European Institute of Oncology, University of Milan, Milan, Italy

Objectives:
Tracheal sleeve pneumonectomy is a technically demanding surgery due to operative technique 
and airway management, addressed to highly selected patients with neoplasm invading the 
carina or the tracheobronchial angle. The airway has to be transected and reconstructed by an 
anastomosis between the remainig bronchus and distal trachea. Endotracheal tube associated 
with cross-field intubation of the mainstem bronchus is the common ventilation used. ECMO 
offers an attractive alternative. It does not require full heparinization of the patient and avoid 
some of Cardiopulmonary Bypass disadvantages, such as full anticoagulation. We present a 
video-case of a right tracheal sleeve pneumonectomy for a squamous cell carcinoma invading 
the tracheobronchial angle performed with ECMO-support.

Video description:
The patient was prepared for a femoro-jugular veno-venous ECMO. Our access was a muscle-
sparing right lateral thoracotomy. After the dissection of the hilar structures through the opening 
of the pericardium and liberation of the azygos area invaded by the tumor, the carina was exposed. 
Then we proceded to an end-to-end anastomosis between the trachea and the left main bronchus 
with two semicontinuous running sutures. The broncoscopy reveal a wide airway patency. The 
patiens had an uneventful post-operative stay.

Conclusions:
Surgery of the carina presents technical complexity both in airway management and surgical 
reconstruction. Respiratory failure is the most complicantion, commonly due to ARDS and 
anastomotic complications. The role of ECMO in preventing acute respiratory failure is still 
controversial but can be matter of debate. We believe that ECMO-support in the surgery of 
technically demanding thoracic malignancies, could be a feasible strategy to maintain adequate 
oxygenation and hemodynamic stability during surgical interventions. This, and the clean opera-
tive field provided by ECMO, in which cross-filed intubation can be avoided, allow the surgeon 
to be very accurate in the airways dissection and while performing anastomosis, leading to a 
lower incidence of postoperative complications.

Disclosure: No significant relationships.
Keywords: ECMO, tracheal sleeve, pneumonectomy, lung cancer
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V-004

RIGHT MIDDLE AND LOWER LOBECTOMY FOR LUNG CANCER INFILTRAT-
ING INTO THE LEFT ATRIUM THROUGH THE PULMONARY VEIN

Shigeyuki Tamari1, T. Gomyoda1, S. Ota1, M. Takahashi1, T. Sowa1, M. Morita2, Y. Terada1

1Department of Thoracic Surgery, Respiratory Disease Center, Kyoto Katsura Hospital, Kyoto, 
Japan  
2Department of Cardiovascular Surgery, Cardiovascular Disease Center, Kyoto Katsura Hospital, 
Kyoto, Japan

Objectives:
We describe a surgical approach for resection of primary lung cancer invasive to the left atrium 
through the right pulmonary vein involving right middle-lower lobectomy via an interatrial sepal 
approach under cardiopulmonary bypass (CPB).

Video description:
A 69-years-old woman presented at our hospital because of bloody sputum. Chest X-ray dem-
onstrated a mass measuring 49 x 45 mm in the right hilum, and CT findings suggested a primary 
lung cancer in the right lower lobe that had invaded the left atrium via the pulmonary vein (PV). 
The tumor in the left atrium measured 30 x 26 mm and showed uptake on FDG-PET. The patient 
did not receive preoperative induction therapy to prevent embolism from tumor fragments. 
Transesophageal echocardiography visualized the tumor protruding from the PV but did not 
reveal whether or not the tumor had invaded the left atrium wall. OPERATIVE METHODS: 
Surgery was performed under CPB using thoracotomy via the 4th intercostal space with an 
antero-axillary incision. With the interatrial septum incision from the right atrium, the tumor 
protruding from the PV was confirmed and no apparent invasion of the left atrial wall was rec-
ognized. The tumor was placed out of the left atrium through the incision around the origin of 
the PV inside the pericardium and resected with the PV. Right lower lobectomy was performed 
while weaning from CPB, but subsequently right middle lobectomy was performed because 
of a residual tumor in the bronchial stump. POSTOPERATIVE COURSE: The postoperative 
course was uneventful, and the pathological specimen revealed combined small cell carcinoma 
and adenocarcinoma, pT4N2M0, stage III B.

Conclusions:
For cases of lung tumor invading the left atrium, resection via an interatrial septal approach under 
CPB is effective for confirming the surgical margin around the site of invasion.

Disclosure: No significant relationships.
Keywords: left atrium, cardiopulmonary bypass, advanced lung cancer
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V-005

CARINAL RESECTION AND DOUBLE BARREL RECONSTRUCTION IN ESOPHA-
GECTOMY FOR ESOPHAGEAL CARCINOMA WITH BRONCHOESOPHAGEAL 
FISTULA

Yukio Watanabe1, K. Takamochi1, S. Oh1, M. Tsurumaru2, K. Suzuki1

1General Thoracic Surgery, Juntendo University School of Medicine, Bunkyo-ku, Tokyo, Japan  
2Esophageal and Gastroenterological Surgery, Juntendo University School of Medicine, Bunkyoku, 
Tokyo, Japan

Objectives:
The bronchoesophageal fistula (BEF) is a fatal complication of esophageal cancer. We report a 
case of patients who was successfully treated for esophageal cancer with BEF by esophagectomy 
with carinal resection and double barrel reconstruction. Thus, carinal reconstruction needed 
anastomosis between trachea and left main bronchus and right main bronchus, so-called double 
barrel type.

Video description:
A 54-year old man had a difficulty eating a meal. Endoscopy detected Type 2 esophageal tumor 
at upper thoracic esophagus. Biopsy revealed the tumor as squamous cell carcinoma. In addi-
tion, bronchoscopy revealed irregular bronchial tumor at the left main bronchus. Esophagogram 
detected bronchoesophageal fistula. There were no findings of distant metastasis, so chemora-
diotherapy was started at the beginning. However, hematemesis due to tumor bleeding during 
CRT was detected, we performed surgery. At first, lower and upper thoracic esophagus was cut. 
However, esophageal tumor was involved in left main bronchus to carina, distance of both side 
of main bronchus to second carina could secure. Thus, we performed esophagectomy with carinal 
resection. Cross field ventilation with 6mm bronchial tube was used for carinal reconstruction. 
To release tension, we opened pericardium at the caudal side of right lower pulmonary vein. 
Anastomosis was made between trachea and the left main bronchus, then right main bronchus 
using polypropylene sutures. Intraluminal ligation at the new carina between left main bronchus 
and right main bronchus was performed with polydioxanone sutures. Then, anastomosis at the 
membranous side of trachea to left main bronchus and right main bronchus was performed with 
polypropylene sutures. The operative duration was 771 minutes, and the amount of bleeding 
was 530 ml. The patient has been recurrence-free for 8 months.

Conclusions:
Although the carinal resection and double-barreled reconstruction is difficult in surgical technique 
and postoperative anastomotic complications, the technique is extremely useful for the local 
control of bronchoesophageal fistula.

Disclosure: No significant relationships.
Keywords: esophagectomy, bronchoesophageal fistula, esophageal carcinoma, carinal resection, 
double barrel reconstruction
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V-006

VIDEO-ASSISTED THORACOSCOPIC SURGERY (VATS) RIGHT S3 
SEGMENTECTOMY

Ting Ye, Y. Sun, H. Chen
Thoracic Surgery, Fudan University Shanghai Cancer Center, Shanghai, China

Objectives:
To assess the feasibility and safety of thoracoscopic right segment 3 segementectomy. Since S3 
segmentectomy is an atypical segementectomy, it is always difficult, especially for the beginners.

Video description:
This video is thoracoscopic right segment 3 segmenetctomy through three-holes approach. The 
patient was a 52-years-old female, non-smoker. She had been detected one part-solid nodule 
located in anterior segment of right upper lobe by thoracic CT scan for one month. She received 
the anti-inflammation therapy for one week, but the nodule had no change. So she decided to 
have the surgical resection. We did the 3-D reconstruction for the anantomy of right upper lobe 
before the surgery. The right upper bronchous divided to B1, B2 and B3. B3 divided to B3a and 
B3b. The right upper vein divided to apical vein and central vein. V3 divided to V3a and V3b. 
And A3 divided to A3a antd A3b. We performed the S3 segmentectomy through thoracoscopy 
with three-holes approach. We used the inflation-deflation method to identify the inter-segmental 
plane and used the stapler to cut the plane. The final pathology showed that the tumor was inva-
sive adenocarcinoma with papillary and acinar predominant. The tumor size was 15*10*6mm. 
Lymphatic, nerve and pleural invasion was negative. The margin was negative too. Resected 
lymph nodes were negative (No. 2&4 (0/4); No. 7&8 (0/1); No.11(0/2); No.12(0/1)). The patho-
logic TNM staging was IA2.

Conclusions:
VATS right S3 segmentectomy was feasible and valuable. It should be performed when necessary.

Disclosure: No significant relationships.
Keywords: segment 3, segmentectomy, VATS
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SUNDAY, 9 JUNE 2019
17:00 - 18:00
VIDEO II
V-007

SUCCESSFUL ENDOSCOPIC CLOSURE OF A BENIGN TRACHEO-ESOPHAGEAL 
FISTULA IN A HIGH-RISK SURGICAL PATIENT

Benoit Bibas1, H. Minamoto2, P. Cardoso2, P.M. Pêgo-Fernandes2, R. Terra3

1Thoracic Surgery, University of Sao Paulo, Sao Paulo, Brazil 
2Thoracic Surgery, InCor HCFMUSP, Sao Paulo, Brazil 
3Thoracic Surgery, ICESP-HCFMUSP, Sao Paulo, Brazil

Objectives:
The objective of this video is to report a sucessful endoscopic closure of a benign tracheo-esoph-
ageal fistula (TEF) in a patient with multiple negative prognostic factors for open TEF repair.

Video description:
We describe the case of a 50 years-old patient with history of cigarette smoking and pulmonary 
tuberculosis. In 2017 the patient was diagnosed with a laryngeal cancer and treated with total 
laryngectomy, bilateral cervical lymph node dissection and definitive tracheostomy. Final diagnosis 
was a pT4apN0M0 epidermoid carcinoma. Adjuvant radiotherapy was performed (6000cGy). She 
developed severe dysphagia and was treated with a naso-enteric tube and a cuffed tracheostomy 
cannula. After three months, oral intake was reinitiated, and the tracheostomy cannula removed. 
The had severe cough for over two months and two confirmed pneumonias. The diagnosis of 
a benign TEF was made. The fistula was located 3 cm above the carina and measured 5 mm 
in diameter. There was no tracheal stenosis. Surgical closure of the TEF through a traditional 
approach was considered as high-risk, since she had previous tuberculosis, prior neck surgery 
and radiotherapy., Threfore, the patient was taken to operative room under general anesthesia, 
and a rigid bronchoscopy was performed through the tracheostomy incision. The fistula was 
located and sutured endoscopically with interrupted 4-0 PDS. A revision bronchoscopy was 
scheduled for two months after the initial procedure. The TEF could still be identified but 
measured approximately 2mm. It was again sutured with interrupted 4-0 PDS. The patient was 
asymptomatic after the second procedure. CT scan and contrast esophagram show no signs of 
recurrence after 12 months.

Conclusions:
Surgical TEF repair is a complex procedure, and high morbidity and mortality are expected. 
Surgical management yields excellent long-term results and is the first-line treatment for this 
condition. Nevertheless, in high-risk surgical patients, alternative methods such as endoscopic 
suture of the TEF can be initially attempted.

Disclosure: No significant relationships.
Keywords: tracheo-esophageal fistula, endoscopic repair, rigid bronchoscopy
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V-008

BLEEDING CONTROL BY UNIPORTAL VIDEO-ASSISTED THORACOSCOPIC 
SURGERY (VATS) DURING LEFT UPPER LOBECTOMY

Boris Greif, B. Vidmar
Department of Thoracic Surgery, University Medical Center Ljubljana, Ljubljana, Slovenia

Objectives:
Intraoperative bleeding during uniportal VATS major lung resection is considered one of the 
main concerns and in hands of a less skilled surgeon or during learning curve usually ends in 
conversion to thoracotomy. On the contrary, in expert hands, most of the bleedings, even sig-
nificant ones, can be repaired in a safe manner through a thoracoscopic approach. One of the 
major issues regarding intraoperative bleeding control through a very limited single-incision is 
to choose the right strategy to control it. There are many different ways available: from direct 
compression, sealant use, vascular clips application, through direct suture even to stapling device. 
It is of utmost importance to initially control the bleeding site, to prevent a further damage to an 
injured vessel and to maintain the patient’s safety throughout the bleeding repair. Our objective 
was to present a case with intraoperative bleeding controlled by uniportal VATS during left upper 
lobectomy and to discuss the role and usefulness of different measures to control the bleeding.

Video description:
During the dissection injury to pulmonary vein and artery occured. Upper lobe vein was acci-
dentally perforated while using energy device. Significant bleeding was initially controlled using 
suction device and metalic vascular clips. Vein was subsequently divided after application of 
additional polymer clips and a ligature. Injury to the posterior branch of pulmonary artery was 
created by excessive traction of lung parenchyma and was succesfully stopped using polymer 
vascular clips. Estimated blood loss during the surgery was 400 ml. Post-operative period was 
uneventful and no blood transfusion was needed. Patient was discharged on post operative day 2.

Conclusions:
Both intraoperative bleeding events were controlled by uniportal technique and in safe manner. 
It is essential to employ an effective measure to control the bleeding. Method selection depends 
on the bleeding site and type.

Disclosure: No significant relationships.
Keywords: VATS lobectomy, uniportal, intraoperative bleeding, bleeding control, single-incision
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V-009

NOVEL PROCEDURE OF THORACOSCOPIC #4L DISSECTION: #4L POSTERIOR 
FIRST APPROACH

Junji Ichinose, M. Mun, Y. Matsuura, M. Nakao, K. Nakagawa, S. Okumura
Department of Thoracic Surgical Oncology, Cancer Institute Hospital of JFCR, Tokyo, Japan

Objectives:
Station 4L lymph node (LN) dissection for left lung cancer is more difficult than lymphadenec-
tomy of other stations because of anatomic limitations caused by the aortic arch, pulmonary 
artery and left recurrent nerve. We developed novel procedure of thoracoscopic #4L dissection, 
in which we first dissect the posterior side of #4L before dissecting the hilar structure.

Video description:
This approach enables en-bloc retraction of nodal packet with lung, pulmonary artery and vagus 
and recurrent nerves, which provides an excellent surgical view. This method also reduces the 
amount of bleeding during hilar and #5 LN dissection, because we first divide the bronchial 
arteries branching from the aorta. We show two cases of left upper lobectomy. First the assistant 
surgeon retracted the lung anteriorly. The bronchial arteries were clipped and divided. The left 
main bronchus was dissected cranially and the recurrent nerve was dissected distally. The dissec-
tion of the posterior side of #4L was finished. Then we perform lobectomy and en-bloc dissection 
of #5, #6, #4L and #10 in the usual manner. The pulmonary artery was retracted caudally by the 
assistant. The cardiac branch of the left vagus nerve was ligated and pulled up. The Botallo’s 
ligament was dissected and the cardiac branch of the recurrent nerve was ligated and pulled up. 
Then the anterior side of #4L was dissected. Matched comparison between 27 patients of con-
ventional method and 37 patients of novel method revealed that the operation time was shorter 
(P = 0.01) and the amount of bleeding was smaller (P = 0.06) in the latter. Transient recurrent 
nerve paralysis was noted in one patient of the former (3.7%) and in no patient of the latter (0%).

Conclusions:
Our #4L posterior first approach enables easier and more accurate thoracoscopic #4L dissection.

Disclosure: No significant relationships.
Keywords: lung cancer, left recurrent nerve, lymphadenectomy, #4L, surgery, thoracoscopy
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V-010

SELECTIVE LIGATION OF THE THORACIC DUCT: A NOVEL METHOD TO 
PREVENT POST-OPERATIVE CHYLOTHORAX IN RAMIE

Yidan Lin
Thoracic Surgery Department, West China Hospital of Sichuan University, Chengdu, China

Objectives:
The reported incidence of post-operative chylothorax (POC) ranges from 0.9% ~11.6%. POC 
is resulted from the uncovered intra-operative chyle leak. Although Da Vinci system offers a 
magnification in visualization but it sacrifices the visual range decreasing the chance to uncover 
the chyle leak intraoperatively. A novel method was invented for preventing chylothorax in a 
selective approach: identifying chyle leak at the time of esophagectomy and ligating the injured 
thoracic duct or preserving the thoracic duct when it appears intact. We therefor named this 
method as “selective ligation of the thoracic duct”.

Video description:
This method had been applied in consecutive 32 patients undergoing RAMIE without post-
operative chylothorax. One 67-year-old male patient suffering oesophageal carcinoma was used 
to describe this mothed. He received 120 ml olive oil orally 10 hours before operation. Intra-
operative chyle leak was presented as the milky white liquid (chyle) leaking into the operative 
field. Firstly, clips were applied to ligate the thoracic duct, but judged to be failure since the 
milky liquid was still leaking. Secondly, 4-0 Prolene suture was performed including the thoracic 
duct and the azygous vein as a kind of massive ligation, but still judged to be failure since the 
milky liquid was still leaking. Thirdly, the ligation was moved to a more distal position using 
a 1-0 silk line and proved to be successful since the milky liquid stopped leaking. The patient 
experienced uneventful post-operation period and discharged 10 days after operation. If there 
was no milky white liquid leaking, the thoracic duct could be preserved.

Conclusions:
This method can be concluded as (1) 120ml olive oil oral intake 4 hours to 12 hours before 
operation, (2) check whether there is milky liquid leak in the operative field, (3) perform the 
ligation of the thoracic duct if there is, (4) check if there is still leaking, if yes, continue ligat-
ing, if no, successes.

Disclosure: No significant relationships.
Keywords: post-operative chylothorax, complications, robot-assisted minimally invasive 
esophagectomy 
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V-011

ANTERIOR AND POSTERIOR CRICOID SPLIT AND CARTILAGE GRAFT FOR 
CRICO-TRACHEAL STENOSIS

Vivek Mundale, H.V. Puri, B. Bin Asaf, A. Kumar
Centre for Chest Surgery - Department of Thoracic Surgery, Sir Ganga Ram Hospital, New Delhi, 
India

Objectives:
Tracheal stenosis is commonly seen after prolonged intubation or trauma. Cricoid split is an 
established modality of treatment for high tracheal stenosis in infants and pediatric age group 
population. Here we are presenting a case of an idiopathic crico-tracheal stenosis in a 39 year 
old female undergoing tracheal resection along with both anterior and posterior cricoid split 
followed by costal cartilage graft placement for widening the cricoid followed by end to end 
crico-tracheal anastomosis.

Video description:
The video begins with history and investigation profile of the patient including the CT scan 
and Bronchoscopy findings. It is followed by Surgical procedure displaying important steps, 
which includes - Skin incision - Raising of Subplatysmal flaps - Division of Strap muscles and 
delineation of Trachea - Laryngeal drop - Looping of Trachea - Tracheotomy - Cross Field 
Ventilation - Anterior Cricoid split - Resection of stenotic segment - Posterior Cricoid split - 
Harvesting of Cricoid cartilage - Making groove in the cartilage - placement of anterior and 
posterior cartilage grafts - Crico-Tracheal anastomosis - in that order. Video ends with post 
operative course of the patient.

Conclusions:
Complex subglottic stenosis can be managed successfully with both anterior - posterior cricoid 
split and costal cartilage graft placement. Thus resection of cricoid can be avoided.

Disclosure: No significant relationships.
Keywords: crico-tracheal anastomosis, costal cartilage graft, subglottic stenosis, cricoid split, 
anterior and posterior cricoid split
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V-012

COMPLETE RESECTION OF LOCALLY ADVANCED THYMIC EPITHELIAL 
TUMOR BY SUBXIPHOID ROBOT-ASSISTED THYMECTOMY

Kwon Joong Na, S. Park, I.K. Park, Y.T. Kim, C.H. Kang
Department of Thoracic and Cardiovascular Surgery, Seoul National University Hospital, Seoul, 
Republic of Korea

Objectives:
Complete resection of locally advanced thymic epithelial tumor by minimally invasive surgery 
is technically demanding because it mostly requires complex surgical procedures including 
en-bloc resection and reconstruction of adjacent structures. We report a successful subxiphoid 
robot-assisted thymectomy for locally advanced thymic epithelial tumor.

Video description:
A 76-year-old woman referred to our center for dyspnea and the mass in the anterior medias-
tinum. Chest CT scan revealed 4.3cm-sized mediastinal mass suspected for locally advanced 
thymic epithelial tumor, and elevation of the left diaphragm suggesting left phrenic nerve palsy 
by tumor invasion. We planned subxiphoid robot-assisted thymectomy for the mediastinal tumor. 
The patient was placed in supine position and the pleural cavity was entered through a 4cm-sized 
longitudinal subxiphoid incision. Three more ports were made for robotic arms on the bilateral 
thoracic cavities. The dissection was started from retrosternal area, and the thymic tissue was 
dissected from the pericardium and the cervical area. The left phrenic nerve was encased by 
the tumor and direct invasion into the left lung, the innominate vein, and the pericardium was 
suspected. The adhesion between the left lung and the mediastinum was dissected, and en-bloc 
resection of left lung was performed with robot stapler. The pericardium was opened, and hard 
adhesion between the aortic arch and the mass was observed. Complete dissection of the mass 
from the aortic arch was achieved, and en-bloc resection of the innominate vein was performed 
with robot stapler. The pericardium was reconstructed with prosthetic membrane. The postop-
erative course was uneventful and the patient was discharged on the 2nd postoperative day. The 
final pathologic report demonstrated thymic carcinoma with clear resection margin.

Conclusions:
The good surgical view of mediastinum and bilateral phrenic nerves by subxiphoid approach 
and the technological advantages of robot made it possible to perform complex operations for 
locally advanced thymic tumor.

Disclosure: No significant relationships.
Keywords: robotic surgery, trans-subxiphoid approach, locally advanced thymic carcinoma, 
thymic carcinoma
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MONDAY, 10 JUNE 2019
08:30 - 10:30
BROMPTON SESSION
B-013

ANALYSIS OF PNEUMOTHORAX RECURRENCE RISK FACTORS IN 843 
PATIENTS UNDERWENT VIDEO-ASSISTED THORACOSCOPIC SURGERY 
(VATS) TREATMENT FOR PRIMARY SPONTANEOUS PNEUMOTHORAX: 
RESULTS OF A MULTICENTRIC STUDY

Maria Cattoni1, N. Rotolo1, M.G. Mastromarino2, G. Cardillo2, M. Nosotti3, P. Mendogni3, A. 
Rizzi4, F. Raveglia4, A. Siciliani5, E.A. Rendina5, L. Cagini6, A. Matricardi6, P.L. Filosso7, E. 
Passone7, S. Margaritora8, M.L. Vita8, P. Bertoglio9, A. Viti9, A. Imperatori1

1Center for Thoracic Surgery, University of Insubria, Varese, Italy  
2Thoracic Surgery, San Camillo Forlanini Hospital, Rome, Italy  
3Thoracic Surgery and Lung Transplantation Unit, Foundation IRCCS Ca’ Granda Ospedale 
Maggiore Policlinico, Milan, Italy  
4Thoracic Surgery, ASST Santi Paolo e Carlo, Milan, Italy  
5Department of Thoracic Surgery, Sant’Andrea Hospital, University of Rome La Sapienza, Rome, 
Italy 
6Division of Thoracic Surgery, S. Maria della Misericordia Hospital, University of Perugia Medical 
School, Perugia, Italy 
7Surgical Sciences Unit of Thoracic Surgery, University of Torino, Torino, Italy  
8Thoracic Surgery, Università Cattolica del Sacro Cuore- IRCCS Fondazione Policlinico 
Universitario A.Gemelli, Rome, Italy 
9Division of Thoracic Surgery, IRCCS Ospedale Sacro Cuore Don Calabria, Negrar, Italy

Objectives:
VATS is the standard treatment for primary spontaneous pneumothorax. However, postoperative 
pneumothorax recurs in 1.7-11.1% patients and many risk factors have been reported. This study 
aims to assess pleurodesis technique and other variables as possible risk factors of postoperative 
ipsilateral recurrence.

Methods:
We retrospectively collected data of 1,178 consecutive <40-year-old patients underwent VATS 
for primary spontaneous pneumothorax in nine centers between 2007 and 2017. We excluded 
patients with hybrid pleurodesis and/or incomplete follow-up, leaving 843 cases [80% male; 
median age (IQR): 22(18-28) years] for analysis. Univariable and multivariable analyses were 
performed by logistic regression to test factors related to ipsilateral pneumothorax recurrence 
among age, gender, body mass index, smoking habit, cannabis smoking, respiratory comorbid-
ity, pneumothorax side, dystrophic severity score, surgical indication, VATS port number, lung 
resection, pleurodesis technique and prolonged postoperative air-leak (>5 days).
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Results:
Blebs/bullae resection was performed in 664 (79%) patients. Pleurodesis was achieved by partial 
pleurectomy in 228 (27%) cases, pleural electrocauterization in 176 (21%), pleural abrasion in 
121 (14%), talc poudrage in 318 (38%). Postoperative mortality was nil; 0.6% patients underwent 
reoperation for major bleeding and 7.1% patients developed prolonged postoperative air-leak. 
During a median follow-up of 60 (95%CI: 55.5-64.4) months pneumothorax recurred overall 
in 79 cases (9.4%); among these, 29 patients underwent redo-surgery, 34 chest drain/talc slurry 
and 16 conservative treatment. As shown in table, the only independent risk factor of recurrence 
was prolonged postoperative air-leak (p-value<0.001), that was significantly related to blebs/
bullae resection (p-value=0.03). 
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Conclusions:
In our multicentric series postoperative ipsilateral pneumothorax recurrence was remarkable 
and independently related to prolonged postoperative air-leak; besides the retrospective setting 
of this study, pleurodesis method did not impact on recurrence. To prevent prolonged air-leak, 
blebs/bullae treatment should be accurate and performed only if strictly indicated.

Disclosure: No significant relationships.
Keywords: primary spontaneous pneumothorax, binary logistic regression, VATS treatment, 
pleurodesis technique, pneumothorax recurrence, recurrence risk factors
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B-014

A PROSPECTIVE STUDY OF POST-OPERATIVE PAIN AND QUALITY OF LIFE 
BETWEEN SUBXIPHOID AND INTERCOSTAL VIDEO-ASSISTED THORACO-
SCOPIC SURGERY (VATS) FOR THORACIC SURGERY: MIDTERM RESULT 
OF NCT03331588

Jian Chen
Thoracic Surgery, Shanghai Pulmonary Hospital, Shanghai, China

Objectives:
Uniportal video-assisted thorascopic surgery (VATS) emerged as a promising approach for 
minimally invasive thoracic surgery. However, chest wall trauma still exists via the intercostal 
route. Here, the investigators undertook a novel uniportal VATS technique involving a subxi-
phoid approach. However, these two methods had never been compared in a randomized trial.

Methods:
We launched the first randomized controlled trial on clinicalTrials.gov (NCT 03331588). The 
investigators randomized patients between subxiphoid and Intercostal VATS in a double blinded 
design. The clinical information, hospitalization expenses, pathology, perioperative complications, 
postoperative pain and life quality were investigated. Postoperative pain was measured with a 
numeric rating scale (NRS) 24, 48 hours after surgery, day of tube off, 2 weeks and 2 months 
after discharge. Quality of life was assessed with the EuroQol 5 dimensions (EQ5D) 2 month 
after discharge. The primary outcomes were the proportion of patients with clinically relevant 
pain and mean quality of life scores.

Results:
Since November 2017, 83 cases of subxiphoid and 80 cases of intercostal VATS were success-
fully enrolled in our surgery group. There was no difference of age, sex, BMI, smoking history, 
pulmonary function, discharge time, nodule size, surgery type, operation time, first day drain-
age, hospitalization expenses, and pathology results (P>0.05). Besides, perioperative surgical 
complications were similar between the two groups, consisting of reoperation for bleeding, 
atelectasis, arrhythmia, air leakage or infection. The average pain scores during the first 24h after 
surgery was similar, but was significantly lower at 48h after surgery, day of tube off, 2 weeks 
and 2 months after discharge in subxiphoid VATS than intercostal VATS (P<0.05). what’s more, 
Quality of life according to EQ5D was significantly better after Subxiphoid VATS (P<0.05).

Conclusions:
Subxiphoid VATS was associated with less postoperative pain and better quality of life than is 
intercostal VATS, suggesting that subxiphoid VATS should be the preferred surgical approach.

Disclosure: No significant relationships.
Keywords: lung cancer, subxiphoid VATS, pain, quality of life
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B-015

INTERMEDIATE OUTCOMES OF RIGHT-TO-LEFT INVERTED LIVING-DONOR 
LOBAR LUNG TRANSPLANTATION

Toyofumi Chen-Yoshikawa, Y. Yamada, Y. Yutaka, D. Nakajima, A. Ohsumi, M. Hamaji, H. Date
Thoracic Surgery, Kyoto University Hospital, Kyoto, Japan

Objectives:
Because of the severe donor shortage in Japan, living-donor lobar lung transplantation (LDLLT) 
still remains a valuable option. Since only lobes are implanted in LDLLT, grafts may be too 
small especially for adult recipients. To overcome this obstacle, we developed a new surgical 
technique, right-to-left inverted LDLLT. In this procedure, the right lower lobe, which is 125% 
bigger than the left lower lobe, is used as left side graft instead of the left lower lobe. The aim 
of this study was to investigate its characteristics and intermediate outcomes.

Methods:
The first right-to-left inverted LDLLT was performed in 2014. Since then, 46 LDLLTs were 
performed in our institution. Among them, 15 right-to-left inverted LDLLTs were performed. 
Their characteristics and intermediate outcomes were reviewed.

Results:
The median age was 37 years (range, 22-63). The diagnoses were interstitial pneumonia (n=7), 
pulmonary complication after hematopoietic stem cell transplantation (n=7), and hemosidero-
sis (n=1). The reasons for choosing an inverted procedure instead of standard LDLLT were 
small-for-size graft in 11 cases and anatomical variation of donor vessels in 4 cases. The first 
patient underwent left single LDLLT using a right lower lobe graft and the following 14 patients 
underwent bilateral LDLLT using two right lower lobe grafts. Additionally, native upper lobe-
sparing procedure was applied in 2 patients. No complications occurred in the brochial and 
vascular anastomoses. There was no operative mortality and all patients were discharged home 
after LDLLT. As of now, two patients developed chronic allograft dysfunction and one of them 
received re-transplantation from a cadaveric donor. All but one patient (93%) are alive with a 
median follow-up period of 1070 days (range, 37-1756). In terms of donor outcomes, there were 
no severe postoperative complications and all donors returned to their ordinal lives postoperatively.

Conclusions:
Right-to-left inverted LDLLT is a safe and useful option with encouraging intermediate outcome.

Disclosure: No significant relationships.
Keywords: right-to-left lung transplantation, living-donor lobar lung transplantation, lung 
transplantation, inverted technique
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B-016

PREOPERATIVE NASAL STAPHYLOCOCCUS AUREUS CARRIERS SCREENING 
AND TOPICAL DECOLONIZATION TO REDUCE THE INCIDENCE OF POST-
OPERATIVE INFECTIONS AFTER LUNG CANCER SURGERY: A PROPENSITY-
MATCHED STUDY

Alex Fourdrain1, I. Bouabdallah1, L. Gust1, G. Brioude1, A. Loundou2, D. Raoult3, M. Leone4, 
L. Papazian5, P.A. Thomas1, X.B. D’Journo1

1Department of Thoracic Surgery, North Hospital - Marseille, Marseille, France  
2Department of Public Health, Timone Hospital - Marseille, Marseille, France  
3Mephi, Ird - Ihu Méditerranée-infection, Aix Marseille University, Marseille, France  
4Department of Anesthesiology and Critical Care Medicine, North Hospital - Marseille, Marseille, 
France  
5Department of Medical Intensive Care Unit, North Hospital - Marseille, Marseille, France

Objectives:
Healthcare-associated infections (HAIs) are serious issues following lung cancer surgery, lead-
ing to an increased risk of morbidity and hospital cost burden. The aim of this study was to 
evaluate the impact on postoperative outcomes of a preoperative nasal carriers screening and 
decolonization strategy for S. aureus in lung cancer surgery.

Methods:
We performed a retrospective study comparing two cohorts of patients undergoing major lung 
resection: a control group issued from the placebo arm of the randomized trial CHLORHEX in 
whom patients were operated between July 2012 and April 2015 without any nasopharyngeal 
screening (N=224); and an experimental group, with preoperative nasal carriers screening for S. 
aureus and selective 5-day decolonization in positive carriers using mupirocin ointment between 
January 2017 and December 2017 (N=310). The two groups were matched according to a propen-
sity score analysis with 1:1 matching. The primary outcome was the rate of postoperative HAIs, 
and the secondary outcome was the need for postoperative mechanical ventilation after surgery.

Results:
After matching, two similar groups of 108 patients were obtained. In the Experimental group, 
26 patients had a positive S.aureus carriage (25%), and a significant decreased was observed in 
the rate of overall postoperative HAIs (Control group n=19, 17.6%; Experimental: n=9, 8.3%; 
p=0.04) and in the rate of postoperative mechanical ventilation (Control group n=12, 11.1%; 
Experimental: n=4, 3.7%; p=0.04). After logistic regression and multivariable analysis, screen-
ing of S.aureus nasal carriers reduced the rate of HAIs (OR: 0.29, 95%CI: 0.11-0.76, p=0.01) 
and reduced the risk of postoperative mechanical ventilation requirement (OR: 0.19, 95%CI: 
0.05-0.74, p=0.02).

Conclusions:
Implementation of S.aureus nasal carriers identification with selective decontamination using 
mupirocin appeared to be beneficial on postoperative infectious events after lung resection surgery.



23

Dublin – Ireland – 2019 ABSTRACTS

M
o

nd
ay A

.M
.

A
b

stracts 013 - 019

Disclosure: No significant relationships.
Keywords: lung cancer surgery, Mupirocin, pneumonia, respiratory insufficiency, postoperative 
complications
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B-017

PROGNOSTIC FACTORS OF OLIGOMETASTATIC NON-SMALL CELL LUNG 
CANCER FOLLOWING RADICAL THERAPY: A MULTICENTER-ANALYSIS

Miriam Patella1, I. Opitz1, L. Payrard2, J.Y. Perentes2, T. Krueger2, R. Inderbitzi3, H. Gelpke4, S. 
Schulte4, M. Diezi1, M. Gonzalez2, W. Weder1

1Department of Thoracic Surgery, University Hospital Zurich, Zurich, Switzerland  
2Service of Thoracic Surgery, Centre Hospitalier Universitaire Vaudois, Lausanne, Switzerland  
3Department of Thoracic Surgery, Ospedale Regionale di Bellinzona e Valli, Bellinzona, 
Switzerland  
4Department of Visceral and Thoracic Surgery, Kantonsspital Winterthur, Winterthur, Switzerland

Objectives:
Patients with oligometastatic non-small cell lung cancer (NSCLC) may benefit from radical 
therapy. We aimed to identify prognostic factors related to better prognosis, in a multicenter 
analysis of patients who underwent surgery of primary tumours, in combination with radical 
treatment of metastatic sites, and chemo- or chemoradiation.

Methods:
We retrospectively reviewed the records of oligometastatic patients who underwent anatomical 
resection of primary tumor treated at 4 centers, (August 2001-February 2018). Oligometastasis 
was defined as ≤5 synchronous metastases in ≤2 organs. Radical metastatic treatment was sur-
gery, radiotherapy or a combination. Multivariate Cox proportional hazards model was used for 
identification of prognostic factors on overall survival (OS). Survival was estimated by Kaplan-
Meier analysis. P-value < 0.05 was considered significant.

Results:
We treated 124 patients; 72 (58%) were male, aged 60±9.8 years, with 87 (70%) adenocarcinoma, 
and following pathological (pN) stage: pNx: 1 (1%), pN0: 56 (45%), pN1: 23 (19%), pN2: 44 
(36%). Brain metastasis was most common (n=76; 61%) followed by adrenal (n=13;10%) and 
bone (n=12;10%). Systemic therapy was administered in 101 (82%). Median follow-up was 60 
months (95%, CI:41-86). One-, 2-, 3-, and 5-years OS was 80%, 58%, 49% and 36% respectively. 
Univariate analysis revealed age ≤60 years (n=62; p=0.003) and pN0 vs pN1-2 (p<0.001) (Figure 
1A) to account for significant better prognosis, and bone metastasis (p<0.001) having a nega-
tive impact. Multivariate analysis showed that patients ≤60 years (HR 0.43, 95% CI:0.26-0.72, 
p=0.001) and patients with pN0 (HR 0.38,95% CI: 0.22-0.67, p=0.001) had a significant survival 
benefit (Figure 1B). 28 patients ≤60 years with pN0 had 1- and 5-year survival of 100 and 83%.
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Conclusions:
Our experience demonstrates, in a multicenter setting, that radical treatment of selected oligo-
metastatic NSCLC results in excellent 5-year survival, especially in younger patients with pN0 
disease, unrelated to the number of metastases.

Disclosure: No significant relationships.
Keywords: oligometastatic NSCLC, radical treatment, multimodality treatment, surgical resection
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B-018

COMPUTED TOMOGRAPHY-BASED PREDICTION OF SPREAD THROUGH 
AIR SPACES IN PATIENTS WITH STAGE I LUNG ADENOCARCINOMA FROM 
RADIOMICS FEATURES

Dong Xie1, Y. She2, G. Jiang1, C. Chen2

1Department of Thoracic Surgery, Shanghai Pulmonary Hospital, Tongji University School of 
Medicine, Shanghai, China  
2Department of Thoracic Surgery, Shanghai Pulmonary Hospital, Shanghai, China

Objectives:
Spread through air space (STAS) identified in lung adenocarcinoma was an important predictor 
of tumor recurrence after surgery. And, preoperative recognition of STAS can help customize 
surgical strategies, such as sublobar resections. This study aimed to predict the presence of STAS 
pattern in lung adenocarcinoma using radiomics analysis.

Methods:
Between January 2011 and December 2011, patients with thin-section operative computed tomog-
raphy (CT) scans, who received curative stage I lung adenocarcinoma resection were included 
in this study. All pathological slides were re-evaluated, and the presence of STAS were identi-
fied. Using 3D slicer platform, five categories of 90 radiomics features were extracted from CT 
images. After the feature selection, the predicting models were respectively developed through 
machine learning algorithm including Naïve Bayes and random forest. The model accuracy was 
compared using receiver operating curve (ROC) analysis with bootstrap resampling (n=100).

Results:
115 lung adenocarcinoma patients were enrolled with 40.9% (n=47) having STAS. Compared 
to patients without STAS, patients with STAS were more likely to have micropapillary or solid 
component (p<0.001) and worse recurrence-free survival (p=0.036), but not in overall survival 
(p=0.208). The most contributing feature within each category (Minor Axis, 90 Percentile, Gray 
Level Variance, Inverse Variance and Zone Percentage) were selected for model developing. 
After the bootstrap resample, the Naïve Bayes model achieved a better performance with an area 
under the curve (AUC) of 0.74 (0.67-0.80) compared with the random forest of 0.72 (0.67-0.77). 



27

Dublin – Ireland – 2019 ABSTRACTS

M
o

nd
ay A

.M
.

A
b

stracts 013 - 019

Table 1. Baseline characteristics of patients with and without spread through air spaces.

Variables Total (n=115) Without STAS 
(n= 68)

With STAS 
(n=47) P

Age, yrs 58.9±8.5 58.7±8.2 59.3±9.1 0.516
Gender, n 0.143
Female 68 (59.1%) 44(64.7%) 24(51.1%)
Male 47 (40.9%) 24 (35.3%) 23(48.9%)
Smoking history 0.576
Smoker 25(21.7%) 16 (23.5%) 9 (19.1%)
Non-smoker 90 (78.3%) 52(76.5%) 38 (80.9%)
Lobular location, n 0.805
RUL 38 (33.0%) 23 (33.8%) 15 (31.9%)
RML 12 (10.4%) 6 (8.8%) 6 (12.8%)
RLL 24 20.9%) 14 (20.6%) 10 (21.3%)
LUL 24 (20.9%) 13 (19.1%) 11 (23.4%)
LLL 17 (14.8%) 12 (17.6%) 5 (10.6%)
MP or solid component <0.001
Present 39 (33.9%) 3 (4.4%) 36 (76.6%)
Absent 76 (66.1%) 65 (95.6%) 11 (23.4%)
CEA, n 0.915
≥ 5ng/ml 10 (8.7%) 6 (12.5%) 4 (6.9%)
<5ng/ml 105 (91.3%) 42 (87.5%) 53 (93.1%)

RUL, right upper lobe; RML, right middle lobe; RLL, right lower lobe; LUL, left upper lobe; LLL, left 
lower lobe; MP: micropapillary; CEA, carcinoembryonic antigen.
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Conclusions:
The presence of STAS is a significant prognosis factor of recurrence in patients with invasive 
lung adenocarcinoma, and CT-based radiomics analysis is a potential approach to preoperatively 
predict the existence of STAS.

Disclosure: No significant relationships.
Keywords: lung adenocarcinoma, spread through air space, computed tomography-based pre-
diction, radiomics features
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MONDAY, 10 JUNE 2019
11:30 - 11:50
ESTS VOGT-MOYKOPF LECTURE
O-019

PARSIMONIOUS EUROLUNG RISK MODEL TO PREDICT MORTALITY FOL-
LOWING ANATOMIC LUNG RESECTIONS: AN UPDATED ANALYSIS FROM 
THE EUROPEAN SOCIETY OF THORACIC SURGEONS DATABASE

Alessandro Brunelli1, H. Decaluwe2, Z. Szanto3, S. Cicconi4, P.E. Falcoz5

1Thoracic Surgery, Leeds Teaching Hospital, Leeds, United Kingdom 
2Thoracic Surgery, Leuven University Hospitals, Leuven, Belgium  
3Thoracic Surgery, University of Pecs, Pecs, Hungary  
4Statistics, Liverpool CR-UK Centre Cancer Research, Liverpool, United Kingdom  
5Thoracic Surgery, University Hospital Strasbourg, Strasbourg, France

Objectives:
To develop a simplified version of Eurolung2 risk-model to predict 30-day mortality after lung 
resection from the ESTS Database.

Methods:
66,271 lung resections (51177 lobectomies,2962 bilobectomies, 5545 segmentectomies,6587 
pneumonectomies) recorded in the ESTS database (January 2007-December 2017) were analysed. 
Multiple imputation with chained equations was performed on the predictors included in the origi-
nal Eurolung2 model. Stepwise selection was then applied for determining the best logistic model. 
To develop the parsimonious model, different models were tested eliminating variables one by 
one starting from the less significant. The models prediction power was evaluated estimating 
AUC with the 10-fold cross-validation technique.

Results:
The best model resulted the full Eurolung2 with an average AUC 0.736 (95% CI 0.735, 0.738). 
The best parsimonious model included 6 variables, average AUC 0.734 (95% CI 0.732, 
0.735), while models with fewer than 6 variables showed poorer discrimination (AUC<0.7). 
Logit parsimonious Eurolung2:-4.666 +0.051Xage-0.945Xfemale sex -0.063XBMI 
-0.009XppoFEV1% -0.795Xminimally invasive approach +1.031Xpneumonectomy. 
This model showed accurate mortality prediction when plotted against the pre-
dicted mortality from the full model and the observed mortality (Figure). 
An aggregate parsimonious Eurolung2 was also generated by repeating the logistic regression 
after categorisation of the numeric variables (age, ppoFEV1, BMI) according to the cut off 
values previously reported in the original study (65 years, 70% and 18.5 kg/m2). A score of 1 
point was assigned to the variable with the smallest coefficient (ppoFEV1<70%) and propor-
tionally weighting the other 5 variables: age>65=3, thoracotomy=3, BMI<18.5=4, sex male=4, 
pneumonectomy=4. Points were summed for each patient to obtain a total score (range 0-19). 
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Patients were grouped into 7 risk-classes showing incremental risk of mortality (p<0.0001): 
score0 (mortality 0), score1-4 (mortality 0.6%), Score5-7 (mortality 1.4%), score8-10 (mortality 
2.8%), score11-13 (mortality 4.5%), score14-16 (mortality 10.3%), score17-19 (mortality 29%).

        
Conclusions:
The parsimonious Eurolung2 model contains only 6 variables and retains the predictive power 
of the full model, simplifying its application for clinical and quality assurance purposes.

Disclosure: No significant relationships.
Keywords: lung cancer surgery, risk modelling, mortality, Eurolung score
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MONDAY, 10 JUNE 2019
13:30 - 14:30
PULMONARY NON-NEOPLASTIC I
O-020

EVALUATION OF CARDIAC CHANGES IN EMPHYSEMATOUS PATIENTS 
UNDERGOING BRONCOSCOPIC LUNG VOLUME REDUCTION WITH ONE-
WAY VALVES

Alfonso Fiorelli1, R. Cascone1, G. Natale1, E. De Ruberto1, C. Freda1, V. Peritone2, C. Vanni2, 
C. Poggi3, F. Venuta3, E.A. Rendina2, M. Santini1, C. Andreetti2

1Translational Medical and Surgical Science, University of Campania Luigi Vanvitelli, Naples, Italy 
2Department of Thoracic Surgery, Sant’Andrea Hospital, University of Rome La Sapienza, Rome, 
Italy 
3Department of Thoracic Surgery, Policlinico Umberto I, University of Rome La Sapienza, Rome, 
Italy

Objectives:
Broncoscopic Lung Volume Reduction (BLVR) with one-way valve is a well-defined treatment 
for emphysema with improvement of respiratory functions in selected cases. Despite the course 
of advanced emphysema is substantially affected by cardiac complications, the effect of BLVR on 
cardiac functions remains undeterminated. Herein, we aimed to evaluate the functional cardiac 
changes after BLVR and their correlation with lobar volume reduction.

Methods:
A retrospective multicentre study including consecutive patients undergoing BLVR with one-way 
valves forheterogeneous emphysema was conducted. All patients underwent standard functional 
respiratory evaluation. Cardiac evaluation was assessed by standard doppler trans-thoracic 
ecocardiography and included measurements of pulmonary artery pressure (PAP), left and right 
endodiastolic and endosystolic volume (LEDV; LESV; REDV; RESV), stroke volume and ejec-
tion fraction (LVEF and RVEF). Cardiac and respiratory variables were measured before and 3 
months after treatment and the changes statistically analyzed. A Target Lobe Volume Reduction 
(TLVR)≥350mL was considered significant. The hypothesis of the study was that BLVR improved 
cardiac functions and these results were correlated with volume reduction.

Results:
Seventy-seven patients were included in the study. In patients with TLVR≥350mL (n=56), 
we found an improvement ofFEV1 (p=0.001), RV (p=0.003), 6MWT (p=0.006), and SGRQ 
(p=0.009); a significant reduction of PAP (p=0.009),LESV (p=0.007) and RESV (p=0.005); and 
an improvement of LEDV (p=0.007); REDV (p=0.002), stroke (p=0.001) and LVEF (p=0.02) 
and RVEF (p=0.01). All cardiac changes were significantly correlated with volume reduction. 
Data are summarized in Figure 1. 
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Conclusions:
In selectes cases, BLVR seems to improve the functional status not only via its beneficial effect 
on respiratory mechanism but also with improvement of cardiac function. The cardiac changes 
are significantly correlated with volume reduction.

Disclosure: No significant relationships.
Keywords: bronchoscopic lung volume reduction, heterogenous emphysema, cardiac changes
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O-021

LONG TERM SURGICAL TREATMENT RESULTS OF MULTY AND EXTENSIVE 
DRUG RESISTANT PULMONARY TUBERCULOSIS, DEPENDING ON RADICAL 
SURGERY DEGREE

Dmitry Giller, B. Giller, I. Enilenis, O. Kesaev, V. Koroev, G. Shcherbakova
M.i. Perelman Department of Phthisiopulmonology And Thoracic Surgery, I.M. Sechenov First 
Moscow State Medical University (Sechenov University), Moscow, Russian Federation

Objectives:
Multidrug resistant (MDR) tuberculosis (TB) prevalence uncreases worldwide, but it is not a 
global problem for the most countries. But this cannot be said about Russia, where over half of 
registered patients with bacterial excretion have MDR or extensive drug resistant (XDR) TB. 
According WHO, today MDR presence carries a death risk about 40%. MDR TB treatment 
efficacy according world data was 52%, while XDR TB just 28%. Such a low level of success, 
as at the beginning of the previous century, encourages for active surgery application in MDR 
TB treatment. Recent years data on this topic does not reflect the long-term results of TB surgery.

Methods:
Between 2011 and 2017, 311 patients with XDR and 489 with MDR TB underwent surgical 
treatment and in significant part of them it was multistage, including a combination of lung 
resection or pneumonectomy with postponed thoracoplasty or bilateral intervention. A total of 
1516 surgeries were performed in 800 patients, including: transternal main bronchus occlusions 
-40, pneumonectomy-184, lobe\bilobectomy-254, segmental resections-434, thoracoplasty-509. 
Radical surgery was applied in 742 patients, palliative in 58.

Results:
On discharge, surgical treatment efficacy in radically operated patients was -98.5%, palliative 
- 1.4%. 30-day mortality was 0.07% and 4.4% respectively. The actual long-term results were 
studied in 1, 2, 3, 4, 5 years after surgery. The traceability was 91.2%. Radical surgery efficacy 
after 5 years was 96.9% and survival rate was 96.9%. Palliative surgery efficacy after 5 years 
was 25%, the survival rate was 37.5%.

Conclusions:
Thus, radical surgery inclusion in complex drug-resistant TB treatment makes it possible to 
increase MDR TB treatment efficacy at least twice, and XDR three times from the level of 
modern treatment efficacy in the world and in Russia. However, palliative interventions should 
be applied reservedly.

Disclosure: No significant relationships.
Keywords: drug resistance, thoracic surgery, tuberculosis, MDR, XDR
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O-022

EARLY POSTOPERATIVE DAY 0 CHEST TUBE REMOVAL PROTOCOL USING 
DIGITAL DRAINAGE DEVICE AFTER THORACOSCOPIC MAJOR PULMO-
NARY RESECTION

Karel Pfeuty
Thoracic and Vascular Surgery, Hôpital Yves Le Foll, Saint-Brieuc, France

Objectives:
To evaluate the safety of early chest tube removal on postoperative day 0 (POD 0) based on a 
digital drainage device protocol and its efficiency as a component of an Enhanced Recovery 
After Surgery (ERAS) program.

Methods:
One hundred consecutive patients who underwent thoracoscopic lobectomy or segmentectomy 
were submitted to the following criteria for chest tube removal: Air flow ≤ 20 ml/mn for 4 hours 
without fluid threshold, except if hemorrhagic or chylous. Two groups were defined, according to 
chest tube removal on POD 0 (G0) or POD ≥ 1 (G1). Primary outcome was pleural complication 
and secondary outcomes were cardiopulmonary complication (CPC), length of drainage, length 
of stay (LOS), compliance to opioid-free analgesic protocol and readmission. The follow-up 
was 90 days from discharge.

Results:
The chest tube was removed on POD 0 in 45 % of patients (G0). None of them required tube 
placement for pneumothorax and one patient was readmitted for a delayed pleural effusion 
(chylothorax). Among the 55% remaining patients (G1), the median length of drainage was 2 
days, including 3 prolonged air leaks (PAL > 5 days). G0 and G1 were not statistically different 
in term of CPC and readmission (6,6% vs. 7,2% and 4,4% vs. 7,2%, respectively), and LOS 
(median 1 vs. 2 days). The compliance to opioid-free analgesic protocol was significantly higher 
in G0 than in G1 (73% vs. 44%, p=0,004). 
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Table of Characteristics

Variables All patient (n = 100) G0 (n = 45) G1 (n = 55) p

Age, years 65,4 +/- 7,5 67,2 +/- 7,7 64 +/- 7,6 0,04a

Male, % 67 (67) 29 (64,4) 38 (69) 0,62b

Recent smoker, % 29 (29) 10 (22) 18 (32) 0,17b

FEV1, % predicted 85 +/- 16 ,6 89 +/-12,4 82+/- 18 0,006a

COPD, % 35 (35) 9 (21) 26 (48) 0,004b

Mild 10 3 7

Moderate 23 6 17

Severe 2 0 2

Type of resection, %

Lobectomy 76 (76) 34 (75) 42 (76) 0,92

Segmentectomy 24 (24) 11 (25) 13 (24)

Resected segments, n 2,85 2,93 2,78 0,87a

Resected side, %

Right 58 (58) 22 (49) 36 (65) 0,09b

Left 42 (42) 23 (51) 19 (35)

Resected site

Upper 66 (66) 26 (58) 40 (73) 0,11b

Lower 34 (34) 19 (42) 15 (27)

a Compared by the unpaired Student’s t test. b Compared by the chi-square test. Values are n (%) or mean 
+/- SD. COPD: chronic obstructive pulmonary disease; FEV1: forced expiratory volume in 1 second
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Conclusions:
This early POD 0 chest tube removal protocol after thoracoscopic major pulmonary resection 
is safe, with a low rate of pleural complications and readmission. Furthermore, its favourable 
impact on pain relief suggests the potential benefit of this digital drainage device protocol on 
recovery, when included in an ERAS program.

Disclosure: No significant relationships.
Keywords: thoracoscopic major pulmonary resection, enhanced recovery after surgery, chest 
tube, pleural complication
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O-023

MACHINE LEARNING ALGORITHM IMPLEMENTATION ON THE ESTS DATA-
BASE TO PREDICT MORTALITY IN PATIENTS SUBMITTED TO LOBECTOMY 
AND SEGMENTECTOMY

Michele Salati1, A. Brunelli2, S. Moccia3, Z. Szanto4, H. Decaluwe5, E. Ruffini6, M. Scarci7, W.H. 
Steup8, L. Migliorelli3, R. Palloni3, E. Frontoni3, P.E. Falcoz9

1Thoracic Surgery, AOU Ospedali Riuniti Ancona, Ancona, Italy 
2Thoracic Surgery, Leeds Teaching Hospital, Leeds, United Kingdom  
3Information Engineering, Università Politecnica delle Marche, Ancona, Italy 
4Thoracic Surgery, University of Pecs, Pecs, Hungary 
5Thoracic Surgery, University Hospitals Leuven, Leuven, Belgium 
6Surgical Sciences Unit of Thoracic Surgery, University of Torino, Torino, Italy 
7Thoracic Surgery, San Gerardo Hospital, Monza, Italy 
8Department of Surgery, Hagaziekenhuis, Den Haag, The Netherlands 
9Thoracic Surgery, University Hospital Strasbourg, Strasbourg, France

Objectives:
The knowledge extraction from large multi-institutional international databases is often hampered 
by low data quality, especially due to high missing data rate. Data quality management strategies 
for increasing data completeness are expensive and complex when pursued in multiple interna-
tional centers. We applied machine-learning (ML) methods to the ESTS-Database with the aim of 
predicting mortality after lung resection, analyzing variables regardless their completeness rate.

Methods:
A ML- based algorithm called XGBOOST was implemented and tested on patients submitted to 
lobectomy, bilobectomy and segmentectomy collected within the ESTS-Database (July 2007-
July 2018). The 1269 recorded dead patients (30-days mortality) and 1269 survivors (randomly 
chosen to have a balanced dataset for XGBOOST training) were used. Hyper parameters tuning 
was implemented for XGBOOST training, using a grid search approach over a 3 folds cross-
validation. Four experiments have been conducted for detecting the best prediction of mortality, 
including different sets of 30 preoperative and operative core variables: -Experiment 1(E1): all 
30 variables -Experiment 2(E2): limited set of variables (‘age’,’ppoFEV1’,’BMI’,’sex’,’coro
nary artery disease’,’cerebrovascular disease’,’ASA’,’ppoDLCO’) -Experiment 3(E3): same 
set of E2 without ppoDLCO. -Experiment 4(E4): all 30 variables, imputing missing values for 
categorical (training set mode) and numerical (training set mean) variables.

Results:
The thirty variables had a mean missing-value rate of 20.7% with a peak of 66.3% for ppoDLCO. 
As shown by the Receiver Operating Characteristic curves, E1 and E4 got better results with 
respect to E2 and E3, in predicting mortality, with a mean Area Under the Curve (AUC) of 0.81 
for E1 and 0.80 for E4. E1 showed the highest sensitivity (true-positive rate= 0.74). 
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Conclusions:
E1, which includes without imputation all the preoperative and operative variables collected 
within the ESTS database, achieved the best prediction of mortality for patients submitted to 
lung resection. ML procedures can be used as a valuable option to enhance knowledge extrac-
tion from international databases.

Disclosure: No significant relationships.
Keywords: machine-learning, database, mortality, lung resection
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O-024

THE ROLE OF THREE DIMENSIONAL (3D) RECONSTRUCTIONS IN UNDER-
STANDING THE INTERSEGMENTAL PLANE, AN ANATOMICAL STUDY OF 
SEGMENT 6

Matthieu Sarsam, M. Glorion, J. De Wolf, F. Cassiano, P. Puyo, E. Sage, A. Chapelier
Department of Thoracic Surgery and Lung Transplantation, Foch Hospital, Suresnes, France

Objectives:
The identification of the intersegmental plane during lung segmentectomies remains a practical 
difficulty, notably when it comes to mini-invasive approaches. The peroperative technique is 
either based on demarcating the bronchial territory by creating an inflation-deflation zone, or 
by injecting indocyanine green to show the boundary between vascularized and devascularized 
zones. Our aim is to study bronchial, venous and arterial intersegmental planes in order to better 
choose the demarcation method.

Methods:
Between March and September 2018, we carried out bilateral venous, arterial and bronchial 
segmentations of S6 using Synapse 3D program. All CT scans were contrast-enhanced, and of 
a high resolution (0,6mm slices). The patients had normal respiratory function tests. We then 
compared the volumes obtained according to each of the three modalities (artery, vein, and bron-
chus). The results are presented as mean and standard deviation for lung volume measurements.

Results:
During this period, 15 high resolution CT scans were selected (8 males and 7 females). Median 
age was 70 years. In all the studied segments (N=30, 15 right S6 and 15 left S6), the segmental 
volume according the vein (VV=366,7 (138,9) ml) was greater than those obtained according to 
the artery (AV=303,4 (130,6) ml), and the bronchus (BV=273,7 (125,9) ml). A significant dif-
ference was found between the segmental volumes obtained according to these three modalities 
(p = 0.001). VV was significantly higher than BV (p <0.001) and VA (p <0.001). On the other 
hand, the AV was by itself significantly higher than the BV (p = 0.003). 
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Conclusions:
In the limits of this study, the segmental venous volume of S6 is greater than those of the seg-
mental bronchial and arterial volumes. Thus, the sole depending on bronchial techniques might 
lead to an incomplete segmentectomy by leaving a border zone in venous ischemia.

Disclosure: No significant relationships.
Keywords: segmentectomy, intersegmental plane, 3D reconstructions
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O-025

DIFFERENCES IN OUTCOME AFTER LOBECTOMY FOR BENIGN AND MALIG-
NANT DISEASES USING THE BRAZILIAN SOCIETY OF THORACIC SURGEONS 
DATABASE (BSTS)

Mariana S. Soares1, M.T. Tsukazan2, L. Rodrigues3, G. Fortunato4, A. Dela Vega1, S. Carmargo5, 
H. Oliveira6, S.T. Pereira4, R.M. Terra1

1Thoracic Surgery, Instituto do Coração do Hospital das Clínicas da Faculdade de Medicina da 
Universidade de São Paulo, São Paulo, Brazil 
2Thoracic Surgery, Hospital São Lucas da PUCRS, Porto Alegre, , Brazil 
3Thoracic Surgery, Hospital Julia Kubitschek, Belo Horizonte, Brazil 
4Thoracic Surgery, Centro Médico Hospital Aliança, Salvador, Brazil 
5Thoracic Surgery, Pavilhão Pereira Filho - Santa Casa de Porto Alegre, Porto Alegre, Brazil 
6Thoracic Surgery, Hospital de Base do Distrito Federal, Brasília, Brazil

Objectives:
Pulmonary resections are the mainstay of treatment for early stage lung cancer and have an 
important role in the treatment of benign diseases. The lobectomy for benign lung disease is 
known to be more technically challenging, supporting our higher expectations of having com-
plications. This study aims to identify the morbidity and mortality of lobectomies performed in 
Brazil for both conditions. Secondarily we intend to determine how precise the Eurolung scores 
1 and 2 are in predicting outcomes in the Brazilian population.

Methods:
The study population consists of patients registered in the BSTS database between August 2015 
and December 2018 who had lobectomies for benign and malignant diseases. We evaluated the 
baseline characteristics and determined the frequency of complications and mortality. Thereafter, 
we applied the eurolung models, producing a ROC curve to determine the efficacy of these scores.

Results:
We identified 984 patients, 140(14.23%) had a lobectomy due to benign diagnosis, and 844(85.77%) 
due to malignancy. The patients with benign diseases complicated more. There was no differ-
ence regarding major cardiopulmonary complications or mortality. Details are shown in Table 1. 
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Baseline characteristics and Complication Profile

Benign (n= 140) Malign (n=844) P-value

Baseline Characteristics

Male, n (%) 76 (54.29) 393 (46.56) p=0.090

Age at surgery (years), 
mean (SD) 44.43 (19.55) 63.91 (12.49) p<0.001

BMI (kg/m2), mean (SD) 24.32 (4.43) 26.26 (4.98) p<0.001

ppoVEF1(%), mean (SD) 61.68 (16.50) 65.30 (15.34) p=0.011

CAD, n (%) 1 (0.71) 44 (5.21) p=0.018

CKD, n (%) 2 (1.43) 8 (0.95) p=0.601

CVD, n (%) 1 (0.71) 24 (2.84) p=0.138

Insulin-dependent DM, 
n (%) 8 (5.71) 107 (12.69) p=0.017

Smoking history Never-
smoker Past-smoker Cur-
rent smoker Unknown

82(58.57) 26(18.57) 16(11.43) 
16(11.43

235(27.84) 321(38.03) 
248(29.38) 40(4.74) p<0.001

VATS, n (%) 38 (27.14) 424 (50.36) p<0.001

Lobectomy procedure site 
RUL RML RLL LUL LLL

37(26.43) 18(12.86) 20(14.29) 
26(18.57) 39 (27.86)

265(31.40) 74(8.77) 
171(20.26) 192(22.75) 
142(16.82)

p=0.007

Lentgh of stay (days), 
median (range) 7 (2-129) 5 (1-162) p<0.001

Complication Profile

Total, n (%) 73 (52.14) 299 (35.43) p<0.001

Major cardiopulmonary 
complications, n (%) 29 (20.71) 147 (17.42) p=0.350

Most frequent complica-
tions, n (%)

Prolonged air leak 15 (14.15%) 
Atelectasis 12 (11.32) Pneu-
monia 9 (8.49) Reoperation 6 
(5.66) Empyema 5 (4.72) Renal 
failure 3 (2.83)

Other 82 (18.81) Pneumonia 
66 (15.14) Atelectasis 46 
(10.55) Atrial arrythmia 31 
(7.11) Delirium 16 (3.67) 
Renal failure 15 (2.98)

Mortality, n (%) 4 (2.86) 16 (2.03) p=0.512

Figure 1 shows that generally the real outcome was better than the predicted one. The AUROC’s 
of eurolung 1 were 0.60(95% CI 0.48-0.72) for the benign group and 0.65(95% CI 0.60-0.70) 
for the malign group. The AUROC’s of eurolung 2 were 0.87(95% CI 0.75-0.98) and 0.82(95% 
CI 0.73-0.90) for the patients with benign and malignant diseases, respectively. 
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Conclusions:
The lobectomies for benign diseases presented more complications, impacting in the length of 
stay, with no difference in the frequency of major cardiopulmonary complications or mortality. 
While in the malignant group we observed complications related to older patients, in the benign 
patients we verified more infectious complications and reoperation. The AUROC’s of Eurolung 
1 demonstrated a moderate prediction power. The AUROC’s for Eurolung 2, however, had a 
better yield in predicting mortality.

Disclosure: No significant relationships.
Keywords: outcome, cancer, Eurolung, complication, benign, Brazil
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O-026

VALIDATION OF THE AGGREGATE RISK SCORE PREDICTING 90-DAY MOR-
TALITY AFTER VIDEO-ASSISTED THORACOSCOPIC LOBECTOMY BY THE 
ITALIAN VATS GROUP DATABASE

Andrea Imperatori1, M. Cattoni1, L. Bertolaccini2, M. Nosotti3, L. Rosso3, L. Cagini4, J. Vannucci4, 
A. Brunelli5, R. Crisci6, N. Rotolo1

1Center for Thoracic Surgery, University of Insubria, Varese, Italy 
2Thoracic Surgery, Maggiore Teaching Hospital, Bologna, Italy 
3Thoracic Surgery and Lung Transplantation Unit, Foundation IRCCS Ca’ Granda Ospedale 
Maggiore Policlinico, Milano, Italy 
4Thoracic Surgery, S. Maria della Misericordia Hospital, University of Perugia Medical School, 
Perugia, Italy 
5Thoracic Surgery, Leeds Teaching Hospital, Leeds, United Kingdom  
6Cardiovascular and Thoracic, University of L’Aquila, Thoracic Surgery Unit, “G. Mazzini” 
Hospital, Teramo, Italy

Objectives:
A five classes (A-E) aggregate risk score predicting 90-day mortality after VATS lobectomy for 
NSCLC, including as independent factors male sex (3 points), carbon monoxide lung diffusion 
(DLCO) <60% (1 point) and operative time >150 minutes (1 point), has been recently published. 
This study aims to assess this model in an independent cohort to test its generalizability.

Methods:
From the Italian VATS Group Database, we selected 2,209 patients (1,315, 60% males; median 
age 69 years, IQR:63-74) underwent VATS lobectomy for NSCLC; we excluded patients with: 
incomplete data for risk score calculation; tumour size >5 cm; neoadjuvant treatment; follow-
up <3 months. We calculated the aggregate risk score and the corresponding class of 90-day 
mortality risk for each patient; the correlation between risk classes and the mortality rate was 
tested in the original cohort and ours by Spearman’s ρ-test.

Results:
In our cohort, median DLCO was 82% (IQR: 68-94%), and median operative time was 180 
(IQR: 140-220) minutes; conversion to open thoracotomy occurred in 190 cases (8.6%). The 
overall 90-day mortality in our cohort was 23/2,209 (1.04%). Classes distribution and respec-
tive mortality rate are reported in figure 1a. A strong uphill linear correlation was identified 
between risk classes and 90-day mortality rate in our cohort (ρ=0.90; p-value=0.04) as in the 
original one (ρ=1.00; p-value=0.00), confirming the increased mortality risk from class A to E, 
as shown in figure 1b. 
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Conclusions:
Our data validated the aggregate risk score of 90-day mortality after VATS lobectomy suggesting 
its application in NSCLC management and perioperative patients counselling.

Disclosure: No significant relationships.
Keywords: VATS lobectomy, postoperative mortality, risk score, validation
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O-027

DEFINING THE EFFECT OF LEARNING CURVE FOR ROBOT-ASSISTED 
MINIMALLY INVASIVE ESOPHAGECTOMY (RAMIE) ON PERIOPERATIVE 
OUTCOMES AND OVERALL SURVIVAL

Zhigang Li, Y. Yang, X. Zhang, B. Li, X. Guo, R. Hua, Y. Yang, Y. Sun, T. Mao
Thoracic Surgery, Shanghai Chest Hospital, Shanghai, China

Objectives:
Robot-assisted minimally invasive esophagectomy (RAMIE) remains controversial in terms of 
perioperative outcomes, especially during the learning curve. The aim was to identify the effect 
of learning curve for RAMIE on perioperative outcomes and overall survival.

Methods:
We retrospectively reviewed the database of 345 consecutive patients who underwent RAMIE in 
our institution between November 2015 and November 2018. Cumulative summation (CUSUM) 
method was conducted for operative time. Survival curves were computed according to the 
Kaplan-Meier method. We analyzed the correlation between surgical phase and operative time, 
blood loss, yielded lymph nodes, length of hospital stays, and perioperative complications.

Results:
A total of 345 consecutive RAMIE patients were divided chronologically into three phases, 
namely, ascending phase (A), plateau phase (B), and descending phase (C), through CUSUM 
analysis for operative time. Phases A, B, and C comprised 40, 175, and 130 cases, respectively. 
Operative time, thoracic operative time decreased significantly from phase A to C (P < 0.001) and 
the length of hospital stay (19.9 ± 11.9, 14.5 ± 9.5 and 12.0 ± 7.4 days, respectively; P < 0.001) 
decreased gradually. The incidence of overall complications decreased significantly from phase 
A to C (67.5%, 44.6% and 31.5%, respectively; P < 0.001). Among this, the occurrence rate of 
vocal cord palsy (VCP) (30.0%, 25.1% and 16.2%, respectively; P = 0.041) and anastomotic 
leakage (25.0%, 10.3% and 8.5%, respectively; P = 0.013). significantly decreased from phase A 
to C. The number of dissected lymph nodes (total, thoracic and along recurrent laryngeal nerve) 
increased gradually (P < 0.001). There was no statistical difference of 2-year overall survival 
rate for Phase A and Phase B+C (80.0% vs. 82.5%, P = 0.279).

Conclusions:
Learning curve for RAMIE did affect the perioperative outcomes of esophageal cancer patients, 
however, there was no significant influence on short-term overall survival in a single-institution 
series.

Disclosure: No significant relationships.
Keywords: esophagectomy, learning curve, esophageal cancer, robot-assisted
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O-028

WITHDRAWN
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O-029

A SIMPLE “PASSIVE AWARENESS” INTERVENTION TO DECREASE THE COST 
OF THORACOSCOPIC LOBECTOMY

Richard Liu1, A. Wess1, B. Kidane2, S. Srinathan2, L. Tan2, G. Buduhan2

1Thoracic Surgery, University of Manitoba, Winnipeg, MB, Canada 
2Surgery, University of Manitoba, Winnipeg, Canada

Objectives:
In thoracic surgery, disposable instruments are significant drivers of cost. There is variation 
in use of disposables amongst surgeons. It was hypothesized that a “passive awareness” inter-
vention (displayed pricing list of disposable instruments in operating theatre) would decrease 
operative costs.

Methods:
A current price list of disposable instruments used in thoracoscopic lobectomy was displayed 
in the thoracic surgery operating theatre on May 1, 2018. Consecutive patients who underwent 
thoracoscopic lobectomy 6 months prior to price list display (Group A) and 6 months following 
price list display (Group B) were analyzed. Cases requiring conversion to thoracotomy, where 
additional resection(s) was required, and where lobectomy was preceded by wedge resection 
for tissue diagnosis were excluded. Descriptive statistics were used to describe case distribution 
and lobectomy costs. T-test and linear regression were used to examine the impact of surgeon, 
lobe removed, and time period (before intervention (GrpA) vs. after intervention (GrpB)). All 
costs are listed in Canadian dollars.

Results:
From November 2017 to November 2018, 71 patients underwent thoracoscopic lobectomy and 
met study inclusion criteria (GrpA: n=36, Grp B: n=35). Mean per-lobectomy disposables cost 
decreased from $2252.10(GrpA) to $1947.60(GrpB; p=0.03). Stapler cartridge costs decreased 
from $1898.30(GrpA) to $1637.00(GrpB; p=0.04). There was no significant decrease in mean 
stapler use (8.22 to 7.4, p=0.13). In multiple linear regression, there was a decrease in total per-
lobectomy cost of $286.21 (p=0.03) and a decrease in stapler cartridge cost of $266.89 (p=0.03) 
when controlling for surgeon and lobe.

Conclusions:
There was a significant reduction in disposables expenditure per thoracoscopic lobectomy fol-
lowing posting of instrument costs in the operating theatre. These findings suggest that a simple 
passive awareness intervention is effective in influencing surgeon behavior to reduce disposable 
instrument costs.

Disclosure: No significant relationships.
Keywords: lobectomy, cost reduction, thoracoscopic
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O-030

IS SUBXIPOID APPROACH REALLY SUPERIOR TO LATERAL INTERCOSTAL 
APPROACH FOR REDUCING POSTOPERATIVE PAIN AFTER ANTERIOR 
MEDIASTINAL MASS RESECTION? SINGLE CENTER ANALYSIS CONDUCTED 
BY PROPENSITY SCORE MATCHING

Feihu Long, H. Wu
Thoracic Surgery Department, Peking University Shenzhen Hospital, Guangong Province, 
Shenzhen City, China

Objectives:
Most thoracic surgeon believed that subxiphoid approach cause less postoperative pain when 
compared to lateral intercostal approach. However, convincing evidence is still insufficient. 
Our study is aim to compare the clinical outcome and postoperative pain reduction between 
subxiphoid approach and lateral intercostal approach in anterior mediastinal mass resection.

Methods:
167 consecutive patients underwent anterior mediastinal mass resection between 2015 and 2017 
in thoracic surgery department in Peking University Shenzhen Hospital. 41 (24.5%) patients 
accepted subxiphoid thoracoscopic surgery, and 126 (75.4%) patients accepted lateral intercostal 
thoracoscopic surgery. Demographics and postoperative clinical outcome data were collected. 
Visual Analogue Scale (VAS) of perioperative period,3 month,6 month and 12 months after 
surgery were monitored. Propensity score matching was conducted between two groups with 
variables of patient’s myasthenia gravis (MG) status. The clinical outcome data of matched 
groups were compared.

Results:
Demographics is similar after propensity score matching between two groups 37 patients. There 
were no significant differences in operation duration, postoperative white blood cell increased, 
hemoglobin lost, ICU stay, 24h postoperative drainage as well as postoperative complications. 
Maximum VAS during perioperative period of intercostal group and subxiphoid group is 
4.64±1.47 and 5.56±2.32(P= 0.042), which were statistically significant difference. However, 
postoperative pain after 3 months (1.05±0.94 VS 1.29±1.26 P=0.598) was diminishing. And 
statistically difference of VAS between 3-month, 6 months (0.08±0.27 VS 0.13±0.41 P=0.670) 
and 12 months (0.05±0.22 VS 0.10±0.39 P=0.324) after surgery is disappeared. Besides, lateral 
intercostal group revealed a fewer day of drains drainage (2.45±1,98 VS 3.56±2.32, P=0.029). 
There was no mortality, tumor recurrence or myasthenia gravis (MG) progress in both groups 
during follow-up.

Conclusions:
Subxiphoid anterior mediastinal mass resection might be a safe and feasible approach. However, 
in our study, no significant advantage of perioperative period pain reduction was observed in 



50

27th European Conference on General Thoracic Surgery ABSTRACTS

subxiphoid group. Long-term follow-up shown that postoperative pain of most patient relieved 
gradually. Large prospective study is needed to further comfired postoperative pain benefit in 
subxiphoid surgery.

Disclosure: No significant relationships.
Keywords: subxiphoid, intercostal, propensity score matching, VAS, pain, subxiphoid, inter-
costal, propensity score matching.
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O-031

COMPARISON OF THE QUALITY OF LIFE AFTER UNIPORTAL VERSUS CON-
VENTIONAL 3-PORT VIDEO-ASSISTED THORACOSCOPIC SURGERY: A RAN-
DOMIZED CONTROL STUDY

Yoshifumi Sano1, M. Okazaki2, H. Shigematsu1, N. Yamashita3, R. Sugimoto1, N. Sakao1, Y. 
Mori1, T. Hayashi1, S. Yukumi4, H. Izutani1

1Cardiovascular and Thoracic Surgery, Ehime University Graduate School of Medicine, Toon City, 
Japan 
2Department of General Thoracic Surgery, Okayama University Medical School, Okayama, Japan  
3Division of Clinical Biostatistics, Shikoku Cancer Center, Matsuyama, Japan  
4Department of Surgery, National Hospital Organization Ehime Medical Center, Toon City, Japan

Objectives:
The effect of uniportal video-assisted thoracoscopic surgery (VATS) versus conventional VATS 
on postoperative quality of life remains unknown. This is a prospective randomized controlled 
study comparing uniportal VATS and conventional 3-port VATS in terms of local curability, 
patients’ quality of life, and satisfaction.

Methods:
Between October 2014 and August 2017, 84 patients with pulmonary nodules or bullous for-
mation were randomized to uniportal (42 patients) or conventional 3-port (42 patients) VATS 
partial resection of lungs. The primary endpoint was postoperative pain, assessed using a numeric 
rating scale (NRS) on the morning of postoperative day 1. Secondary endpoints were estimated 
blood loss; operative time; complications during VATS or in the postoperative period; surgical 
margin from the nodules or bullous formation; NRS at days 2–5 and 10; pain-killer requirement; 
patient satisfaction score (PSS); vital capacity (VC); forced expiratory volume in one second 
(FEV1); six-minute walk test (6MWT); C-reactive protein (CRP) levels and white blood cell 
count (WBC); and chest tube drainage and hospital stay duration.

Results:
There were no differences in NRS on the morning of postoperative day 1 between uniportal VATS 
and conventional 3-port VATS (1.7±1.4 vs. 1.9±1.4; P=.446, Mann-Whitney test). Addition-
ally, there were no differences in estimated blood loss, operative time, complication rate during 
VATS or in the post-operative period, surgical margin from lesions, pain-killer requirement, VC, 
FEV1, 6MWT, CRP levels, WBC counts, and duration of chest tube drainage and hospital stay. 
However, there were statistical differences in NRS on days 2 (0.7±1.0 vs. 1.1±0.9; P =.019), 3 
(0.5±1.1 vs. 1.0±1.0; P=.013), 5 (0.3±0.6 vs. 0.8±0.9; P =.018), and 10 (0.2±0.4 vs. 0.8±1.0; P 
<.001) and PSS on days 5 (P=.003), and 10 (P=.002).

Conclusions:
Uniportal VATS is associated with improved chest pain and patient satisfaction in an early stage 
after operation, without differences in complication rates and surgical margins from the lesions.

Disclosure: No significant relationships.
Keywords: uniportal VATS, conventional 3-port VATS, quality of life, randomized control study 
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O-032

THE EVALUATION OF RESIDUAL LOBE FUNCTION AFTER THORACOSCOPIC 
SEGMENTECTOMY

Shinya Tane, W. Nishio, H. Ogawa, Y. Kitamura, M. Yoshimura
Chest Surgery, Hyogo Cancer Center, Akashi, Japan

Objectives:
Recent evidences have shown the beneficial effect of segmentectomy on preserving lung function 
after resection. However, it still remains unknown how much residual lung could be preserved 
and changed after thoracoscopic segmentectomy. We investigated residual lung function after 
thoracoscopic segmentectomy using novel three-dimensional computed tomography volumetric 
method.

Methods:
We included 74 patients who received thoracoscopic segmentectomy. Spirometry and computed 
tomography were performed before and 6 months after segmentectomy, and ipsilateral residual 
preserved and non-operated lobe volume, and contralateral lung volume were calculated using 
three-dimensional computed tomography (Figure A). The percentage of actual/predicted regional 
forced expiratory volume in 1 second (defined as preservation rate) in each lobe, which was 
measured from volumetric and spirometric parameter, was compared with the extent of resection 
and procedural difficulty (typical or atypical segmentectomy).

Results:
After segmentectomy, regional forced expiratory volume in 1 second of the ipsilateral unaffected 
lobe and contralateral lung were increased as compared to preoperative value, while that of the 
residual lobe rescued by segmentectomy was decreased (Figure B). The preservation rate of 
the residual lobe was inversely, and that of the unaffected lobe was positively corelated with 
the extent of resected segment (Figure C and D). Regarding procedural difficulty, there was 
no significant difference of preservation rate of the residual lobe between typical and atypical 
segmentectomy (75.5% versus 75.9%; p=0.930).
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Patient characteristics

Characteristics Data (N=74)

Age in years 70.3 ± 0.8

Male / Female 45 / 29

Diagnosis

Lung Cancer 72

Beneign 2

Forced Expiratory capacity (L) 3.17 ± 0.10

Forced expiratory volume in 1.0 second (L) 2.24 ± 0.07

Operation time (min) 184 ± 21

Amount of bleeding (ml) 45.3 ± 5.2

Resected segment

Right

S2 6

S3 1

S6 8

S8 2

S8+9 2

S9+10 2

S10 1

Left

S1+2 7

S1+2+3 22

S3+4+5 1

S4+5 8

S6 10

S8 1

S9+10 1

S10 2

Conclusions:
Despite decreasing actual lung function of the residual lobe more than predicted, thoracoscopic 
segmentectomy has a potential to increase lung function of the unaffected lobe through compensa-
tory lung growth. Even if the residual lobe is small, it is worth to be rescued by segmentectomy.

Disclosure: No significant relationships.
Keywords: pulmonary function, segmentectomy, thoracoscopy, computed tomography
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O-033

A COMPARATIVE COST ANALYSIS STUDY OF ROBOTIC AND VIDEO-ASSISTED 
LOBECTOMY: RESULTS OF RANDOMIZED CONTROLLED TRIAL

Ricardo Mingarini Terra1, J. Trindade1, P.H.X.N. Araujo1, L.L. Lauricella1, E.P. Zaidan1, P.M. 
Pêgo-Fernandes2

1Thoracic Surgery, Cancer Institute of State of Sao Paulo, Sao Paulo, Brazil 
2Thoracic Surgery, InCor HCFMUSP, Sao Paulo, Brazil

Objectives:
To evaluate the cost difference between robotic and video-assisted pulmonary lobectomy in 
patients with lung cancer or pulmonary metastasis.

Methods:
This is a cost-analysis of patients included in BRAVO-trial, a randomized controlled trial that 
compared 90 day-outcomes of robotic (RATS,37 patients) and video-assisted thoracic surgery 
(VATS,39 patients) for anatomic lung resections for lung cancer and pulmonary metastasis. Patients 
characteristics and surgical outcomes were presented in detail previously. The cost-analysis was 
based on micro-costing and individual cost analysis of hospital services, professional services, 
diagnostic methods, materials, orthoses and prostheses. Cost was presented as mean and DP, 
we used unpaired T-test to compare groups.

Results:
73 out of the 76 BRAVO patients were included in this cost-analysis (RATS=37, VATS=36). 
Three patients were excluded due to lack of complete costs data. Groups were equivalent in 
terms of age, gender, comorbidities and pre-operative status. RATS OR-time (242min±73) was 
longer than VATS (215min±46) (p=0,058). There was no difference in ICU stay, chest tube time 
and in-hospital time, RATS (0-1),2(1-2) and 3(2-4), VATS0(0-4,25),2(1-4) and 4(2-5), p=0,29, 
p=0,28 and p=0,72, respectively. Overall complication rate was 18% in the RATS-group and 25% 
in the VATS-group(p=0,86). Air leak was the most frequent complication both in RATS=4(57%) 
and VATS=5(62%) groups. Only 1 death was observed in the RATS-group due to sepsis. Cost-
analysis is depicted in Table1. Costs related to hospital services, professional services, diagnosis 
and hospital materials tended to be higher in the VATS-group, however these differences disappear 
when we considerer the robotic associated costs, like robotic plastic cover and robotic instru-
ments. The overall cost per patient did not differ between RATS $10100,89(±2849,16) and VATS 
$9908,31(±7238,56) (p=0,88). The incremental cost for robotic-surgery was 1,94% in our study. 

Table 1
Costs ($) RATS VATS P value
Hospitals cost 3274,97 3909,39 0,190
Professional cost 2664,78 3194,69 0,220
Diagnosis cost 362,51 409,28 0,730
Material cost 1962,51 616,17 0,001
Ortesis and protesis materials cost 1836,11 1778,78 0,760
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Conclusions:
Robotic and video-assisted thoracic surgery have similar costs. Less complications and early 
hospital discharge in the RATS-group contributed to lower hospital and professional costs: 
nevertheless, robotic related materials still impact final costs.

Disclosure: No significant relationships.
Keywords: robotic-assisted thoracic surgery, cost difference, video-assisted thoracic surgery
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O-034

THORACOSCOPIC RESECTIONS WERE PERFORMED IN BETTER BUT OLDER 
PATIENTS: A LONGITUDINAL AND PROPENSITY MATCHED ANALYSIS FROM 
THE ESTS DATABASE

Akif Turna1, M. Agkoç2, D. Gossot3, P.E. Falcoz4, R. Rami-Porta5, A. Brunelli6

1Department of Thoracic Surgery, Istanbul-University Cerrahpasa Cerrahpasa Medical School, 
City, Turkey,  
2Thoracic Surgery, Istanbul University Istanbul Faculty of Medicine, Istanbul, Turkey 
3Thoracic Department, Institut du Thorax Curie-Montsouris, Paris, France  
4Thoracic Surgery, University Hospital Strasbourg, Strasbourg, France 
5Department of Thoracic Surgery, Hospital Universitari Mutua Terrassa, Barcelona, Spain  
6Thoracic Surgery, Leeds Teaching Hospital, Leeds, United Kingdom

Objectives:
Many studies have demonstrated that, compared with open thoracotomy, video-assisted thora-
coscopic resections are associated with fewer postoperative complications and lower mortality. 
Using ESTS database, we aimed to find whether video-assisted thoracoscopic surgery is performed 
selectively in terms of age, morbidity and pulmonary function test.

Methods:
The patients having video thoracoscopic resections or thoracotomy were identified in the European 
Society of Thoracic Surgeons Database. After exclusions, 63219 patients recorded between 2007 
and 2017 were evaluated: 45030(78,2%) having thoracotomy, 12579 having videothoracoscopy. 
Preoperative variables and postoperative parameters were compared.

Results:
A major cardiopulmonary complication developed in 11,2% of patients undergoing videothora-
coscopic operations compared with 22,0% of cases who had thoracotomy(p<0,001). Compared 
with patients undergoing thoracotomy, the preoperative predicted forced expiratory volume 
in 1 second (FEV1) (87,5% vs 83,5%;p<0,001), predicted forced vital capacity (97,7% vs 
92,7%;p=0,003), VOmax (25,0 ml/kg/dk vs 17,3 ml/kg/dk;p<0,001), ECOG (p=0,002) were 
statistically significantly higher in patients who underwent videothoracoscopy. The mean age 
was 64,9 in patients undergoing videothoracoscopy compared with 63,7(p<0,0,001). Longitu-
dinal analysis showed consistency in selecting better patients for videothoracoscopy. Propensity 
matched analysis have shown that, videothoracoscopy resulted less complications with lower 
mortality (p<0,001 and p<0,01).

Conclusions:
Video-assisted thoracoscopic resections are associated with lower incidence of postoperative 
morbidity compared with resections via thoracotomy. However, preoperatively better patients 
with higher pulmonary functions were selected despite known lower physiological impact of 
videothoracoscopy. Selection criteria seemed not to change during last 10 years.

Disclosure: No significant relationships.
Keywords: database, morbidity, thoracotomy, pulmonary function, ECOG
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O-035

THE SPATIAL ARCHITECTURE AND DENSITY OF TUMOR INFILTRATING 
LYMPHOCYTES REPRESENT A PROGNOSTIC PARAMETER IN SURGICALLY 
RESECTED NON SMALL CELL LUNG CANCER (NSCLC)

Giovanni Bocchialini1, F. Quaini1, D. Madeddu1, D. Marturano1, G. Mazzaschi1, A. Falco1, P. 
Carbognani1, C. Lagrasta1, G. Armani1, M. Rusca1, M. Tiseo2, L. Ampollini1

1Medicine and Surgery, Thoracic Surgery, University Hospital of Parma, Parma, Italy 
2Medicine and Surgery, Medical Oncology Unit, University Hospital of Parma, Parma, Italy

Objectives:
Tumor Infiltrating Lymphocytes (TILs) are critically implicated in the clinical outcome and 
response to immunotherapy in NSCLC patients. The functional competence of lymphocyte 
subpopulations is strongly conditioned by their spatial arrangement within the tumor microen-
vironment. The aim of our study was to determine whether the tissue localization of specific 
TILs subpopulations might impact on NSCLC risk of recurrence.

Methods:
High speed scanning and whole slide imaging was performed on immunohistochemically stained 
sections from 100 surgically resected NSCLC (58 SCC and 42 ADC) to detect CD3+, CD4+, 
CD8+ and PD-1+ T lymphocytes. TILs distribution was computed considering their intratumor 
(proximal or distal) and peripheral (invasive edge) localization. In addition, the incidence of 
TILs subpopulations located within the fibrotic tissue (immune excluded) was assessed. The 
volume fraction occupied by fibrotic tissue, necrosis and neoplastic cells was calculated together 
with the proliferative index (Ki67). The impact of TILs on clinicopathological characteristics 
was statistically analysed.

Results:
A statistically significant inverse correlation between the incidence of intratumor CD8+ and 
PD-1+ TILs and the density and proliferation of neoplastic cells was observed (p<0.004). Smok-
ing history resulted to be associated with increased number and redistribution of TILs from 
distal to the invasive tumor edge and a reduction of immune excluded CD8+ cells. High density 
of CD8+ PD-1- TILs positively impacts on Overall Survival (OS) and Disease Free Survival 
(DFS) only when referred to their intratumor and not peripheral localization. Importantly, Kaplan 
Maier survival analysis demonstrated that CD8+ cells located at the invasive margin and the 
presence of a fibrotic capsule delimiting the neoplastic nodule, represented prognostic factors 
with significant impact on OS and DFS (p<0.05).
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Conclusions:
Mapping TILs subpopulations may implement the definition of prognostic parameters in surgi-
cally resected NSCLC.

Disclosure: No significant relationships.
Keywords: tumor immune microenvironment, NSCLC, biomarker, PD-1/PD-L1 immune 
checkpoint
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O-036

THE ROLE OF SURGERY FOR STAGE I NON-SMALL CELL LUNG CANCER IN 
OCTOGENARIANS IN THE ERA OF STEREOTACTIC BODY RADIOTHERAPY 
IN THE NETHERLANDS

Julianne De Ruiter1, D. Heineman2, J. Daniels3, J. Van Diessen4, R. Damhuis5, K. Hartemink1

1Surgery, Netherlands Cancer Institute - Antoni van Leeuwenhoek Hospital, Amsterdam, The 
Netherlands 
2Surgery, Amsterdam University Medical Center, Amsterdam, The Netherlands 
3Pulmonary Disease, Amsterdam University Medical Center, Amsterdam, The Netherlands  
4Radiotherapy, Netherlands Cancer Institute - Antoni van Leeuwenhoek Hospital, Amsterdam, The 
Netherlands 
5Research, Netherlands Comprehensive Cancer Organization, Utrecht, The Netherlands

Objectives:
Surgical resection is the standard treatment for stage I non-small cell lung cancer (NSCLC) in 
medically operable patients. Stereotactic body radiotherapy (SBRT) is recommended for inop-
erable patients. A shift from surgery to SBRT is expected in elderly patients due to increasing 
frailty and competing risks. We assessed the current influence of age on treatment decision-
making and survival.

Methods:
Data from patients with clinical stage I NSCLC diagnosed in 2012-2016 and treated with 
lobectomy, sublobar resection, or SBRT were retrospectively retrieved from the nationwide 
Netherlands Cancer Registry. Patient characteristics and five-year overall survival were compared 
between SBRT and (sub)lobar resection. Surgical procedures were compared between patients 
aged 18-79 years and ≥80 years.

Results:
8764 patients with clinical stage I NSCLC treated with lobectomy (n=4648), sublobar resection 
(n=394), or SBRT (n=3722) were included. Between 2012 and 2016, use of SBRT increased 
both for patients aged 18-79 and ≥80 years from 30.8% to 43.2% and from 75.3% to 83.7%, 
respectively. Age ≥80 was associated with minor increases in sublobar resections and resections 
performed with video-assisted thoracoscopic surgery. Octogenarians were less likely to receive 
systemic adjuvant therapy following postsurgical pathological upstaging compared to patients 
aged 18-79 years (3.3% versus 12.5%). Five-year survival in the whole population and in octo-
genarians was 70% after surgery versus 38% after SBRT and 50% versus 26%, respectively.

Conclusions:
SBRT has become the standard treatment in octogenarian patients with stage I NSCLC. Although 
surgical resection was associated with better survival than SBRT, an important selection bias 
cannot be excluded since comorbidity, poor pulmonary function and poor performance score 
are more common among SBRT patients. The wider application of SBRT and poor survival 
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in octogenarians likely reflect the frailty of this population. Dedicated clinical registries and 
prospective trials are required to identify key determinants of frailty in this specific population 
to improve patient selection.

Disclosure: No significant relationships.
Keywords: non-small cell lung cancer, resection, octogenarians, stereotactic body radiotherapy, 
surgery
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O-037

RELATIONSHIP AMONG RADIOLOGICAL MEASUREMENTS OF ANTERIOR 
MEDIASTINAL FAT AND OUTCOMES OF LUNG TRANSPLANTATION IN 
FIBROTIC PATIENTS

Francisco Javier Gonzalez, P. Moreno, A. Alvarez, A. Muñoz-Fos, D. Poveda, C. Baamonde, 
F.J. Algar, F. Cerezo, A. Salvatierra
Thoracic Surgery and Lung Transplantation Unit, University Hospital Reina Sofia, Cordoba, Spain

Objectives:
Lung transplantation (LT) for pulmonary fibrosis is related to higher mortality than other trans-
plant indications. We aim to assess whether the amount of anterior mediastinal fat (AMF) was 
associated to early and long-term outcomes in fibrotic patients undergoing LT.

Methods:
Retrospective analysis of 92 consecutive single lung transplants (SLT) for pulmonary fibrosis 
over a 10-year period. AMF dimensions were quantified by a paired standardized manual tracing 
on the preoperative chest CT-scan: anteroposterior axis (AP), transverse axis (T), and height 
(H). AMF volumes (V) were calculated by the formula: APxTxHx3.14/6. According to the 
radiological AMF dimensions, patients were distributed into two groups: Low-AMF (V<20cm3) 
and High-AMF (V>20cm3). Primary end-points: 30-day mortality and survival, were compared 
by univariable and multivariable analyses (logistic regression and Cox models) adjusting for 
recipient age, lung allocation score, BMI, use of extended donor, use of CPB, ischemic time, 
and primary graft dysfunction (PGD).

Results:
There were 92 SLT: 73M/19F, 53 ± 11 [14-68] years old. Overall AMF volume: 31.55 ± 38.54 
[4.61-274.75] cm3. 30-day mortality (Low-AMF vs High-AMF): 5(5.4%) vs 15(16.3%), 
p=0.014. Patients developing PGD within 72h post-transplant, and those dying within 30 days 
post-transplant presented higher AMF volumes: 21.1 ± 19.8 vs 43.3 ± 24.7 cm3 (p=0.03) and 
24.4 ± 24.2 vs 56.9 ± 63.6 cm3 (p<0.01) respectively. Overall survival (Low-AMF vs High-
AMF) (1,3,5 years): 85%,81%,78% vs 55%,40%,33% (p<0.001). Survival in 30-day survivors 
(Low-AMF vs High-AMF) (1,3,5 years): 95%,91%,88% vs 81%59%,49% (p=0.001). Factors 
predicting 30-day mortality were BMI (HR=0.77, p=0.011), AMF volume (HR=1.04, p=0.018), 
CPB (HR=1.42, p=0.002), ischemic time (HR=1.01, p=0.009). Factors predicting survival were 
AMF volume (HR=1.02, p<0.001), CPB (HR=3.17, p=0.003), ischemic time (HR=1.01, p=0.001).

Conclusions:
Preoperative radiological assessment of mediastinal fat dimensions and volumes may be a use-
ful tool to identify fibrotic patients at higher risk of mortality after single lung transplantation.

Disclosure: No significant relationships.
Keywords: outcomes, lung transplantation, pulmonary fibrosis, mediastinal fat measurement
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O-038

VARIATIONS AND SURGICAL MANAGEMENTS OF PULMONARY VEIN IN 
LIVING-DONOR LOBECTOMY

Hidenao Kayawake, T. Chen-Yoshikawa, S. Tanaka, Y. Yamada, Y. Yutaka, D. Nakajima, A. 
Ohsumi, M. Hamaji, H. Date
Department of Thoracic Surgery, Kyoto University, Kyoto, Japan

Objectives:
In living-donor lobectomy, a donor undergoes right or left lower lobectomy. The surgical pro-
cedures of living-donor lobectomy are sometimes influenced by the variations of pulmonary 
vein (PV). This study aimed to analyze the variations of pulmonary vein of living-donors and 
review their influences on the performed surgical procedures.

Methods:
Between June 2008 and September 2018, 154 living-donors underwent right or left lower lobec-
tomy for 14 single living-donor lobar lung transplants (LDLLTs) and 140 bilateral LDLLTs. We 
analyzed the PV variations on three-dimensional computed tomography (3D-CT) and reviewed 
the surgical managements of these variations.

Results:
Among 154 donors, 21 PV variations that could influence the surgical procedure of right lower 
lobectomy were found in 19 donors (12.3%), while no such variations were found in donors 
undergoing left lower lobectomy. Detected PV variations were dorsal branch of right upper PV 
draining into right upper or lower PV (n = 12, Figure A), middle PV draining into right lower 
PV (n = 6, Figure B), and superior segment branch of right lower PV draining into right upper 
PV (n = 3). Based on the donor safety and the size matching of LDLLT, the side of living-donor 
lobectomy was determined. Consequently, 96 right lower lobectomies and 58 left lower lobec-
tomies were performed. Among 96 right donors, 9 donors (9.4%) had PV variations that could 
influence the surgical procedures. In 2 donors, sparing of PV branches with multiple vascular 
clamps was required. Pulmonary venoplasty was not required in any donors, whereas pulmonary 
venoplasty in recipient operation was required during implantation in 4 LDLLT recipients. There 
were no complications related to the surgical procedures on PV.
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Conclusions:
Owing to the preoperative evaluation of PV on 3D-CT, careful selection of the donor operation 
side and appropriate surgical approaches to PV, living-donor lobectomy was safely performed.

Disclosure: No significant relationships.
Keywords: pulmonary vein, variations, pulmonary venoplasty, living-donor lobar lung trans-
plantation, living-donor lobectomy
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O-039

ASSOCIATION BETWEEN GENETIC PROFILE AND LYMPH NODE METASTASIS 
IN NON SMALL CELL LUNG CANCER (NSCLC): A LARGE SAMPLE ANALYSIS

Wenhua Liang1, Z. Liu1, Z. Wang2, H. Yang2, J. He1

1Department of Thoracic Surgery and Oncology, the First Affiliated Hospital of Guangzhou 
Medical University, China State Key Laboratory of Respiratory Disease & National Clinical 
Research Center for Respiratory Disease, Guangzhou, China 
2Medical Affairs, Linkdoc Technology Co, Ltd, Beijing, China

Objectives:
Different genotypes present specific biology. We aimed to illustrate the incidence and burden of 
lymph node (LN) metastasis in NSCLC patients with different genetic alterations.

Methods:
We retrospectively reviewed a cohort of 1,748 patients who underwent radical resection plus 
systematic LN dissection, as well as genetic profiling by a next generation sequencing panel, in 
our institute between Apr 2016 and Jul 2018. LN metastasis status is compared across patients 
with different mutations.

Results:
We found that patients with EGFR mutations (EX19del, L858R and uncommon), widetype, 
Kras mutation and MET mutation (group 1) had lower incidence and burden of LN metastasis, 
compared with those with HER mutation, BRAF mutaion, ALK fusion, ROS 1 fusion, RET 
fusion (group 2), as consistently estimated by any N1, any N2, skip metastasis to N2 and positive 
LN ratio (LNR). Details were shown in table 1. Group 2 had significantly higher LN metastasis 
than group 1 in terms of all measures (all P<0.05). 
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Table 1

Genotype

N0 Any N1 Any N2 only N1 only N2 N1+N2 LNR>0.33 Total

Wide Type
Count 565 116 103 53 40 63 42 721

Positive % 78.36% 16.09% 14.29% 7.35% 5.55% 8.74% 5.83%

EGFR 19DEL
Count 270 41 41 14 14 27 19 325

Positive % 83.08% 12.62% 12.62% 4.31% 4.31% 8.31% 5.85%

EGFR L858R
Count 302 66 53 28 15 38 25 383

Positive % 78.85% 17.23% 13.84% 7.31% 3.92% 9.92% 6.53%

EGFR rare
Count 53 8 5 5 2 3 5 63

Positive % 84.13% 12.70% 7.94% 7.94% 3.17% 4.76% 7.94%

ALK
Count 24 12 15 6 9 6 6 45

Positive % 53.33% 26.67% 33.33% 13.33% 20.00% 13.33% 13.33%

HER2
Count 3 1 2 0 1 1 1 5

Positive % 60.00% 20.00% 40.00% 0.00% 20.00% 20.00% 20.00%

KRAS
Count 120 28 21 15 8 13 10 156

Positive % 76.92% 17.95% 13.46% 9.62% 5.13% 8.33% 6.41%

RET
Count 13 5 4 1 0 4 4 18

Positive % 72.22% 27.78% 22.22% 5.56% 0.00% 22.22% 22.22%

ROS1
Count 7 8 8 2 2 6 4 17

Positive % 41.18% 47.06% 47.06% 11.76% 11.76% 35.29% 23.53%

BRAF
Count 5 4 3 2 1 2 1 10

Positive % 50.00% 40.00% 30.00% 20.00% 10.00% 20.00% 10.00%

MET
Count 5 0 0 0 0 0 0 5

Positive % 100.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%

Total Count 1367 289 255 126 92 163 117 1748

Positive % 78.20% 16.53% 14.59% 7.21% 5.26% 9.32% 6.69%
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Conclusions:
Different mutations of NSCLC had different LN metastasis tendency and we defined two 
groups of patients with high and low metastasis incidence and burden. We suggest that geno-
typig information should be considered in the evaluation of LN sampling or patient selection 
in postoperative radiotherapy.

Disclosure: No significant relationships.
Keywords: NSCLC, mutation, lymph node
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O-040

OLMESARTAN ATTENUATES ONE LUNG VENTILATION INDUCED LUNG 
INJURY IN RATS VIA INHIBITING OXIDATIVE STRESS AND INFLAMMATION

Di Lu, X. Liu, Z. Wang, Z. Chen, S. Feng, X. Dong, J. Zhai, X. Shi, K. Cai
Department of Thoracic Surgery, Nanfang Hospital, Southern Medical University, Guangzhou, 
Guangdong, China

Objectives:
It is required to perform one lung ventilation (OLV) during most kinds of thoracic surgery for 
better exposure. For the unresected lung tissue on the surgical side, it usually undergoes atelecta-
sis and subsequent re-expansion, consistent with well described hypoxia/reperfusion responses. 
Olmesartan (Olm), an angiotensin II receptor 1 blocker, has been reported to protect organs from 
hypoxia/reperfusion injury. This study aims to illuminate whether olmesartan’s protective effect 
on OLV induced lung injury.

Methods:
Thirty-two Sprague-Dawley rats were randomly assigned into 4 groups including sham, sham 
and Olm, OLV, and OLV and Olm. Daily 10mg/kg Olm or vehicle were given to rats by gavage 
for a week before model experiment. For OLV model, rats were anesthetized and underwent 
left lung collapse for 1h and re-expansion for 3h with right lung ventilation from start to finish. 
Lung injury extent was accessed by pathological HE is staining and lung tissue wet/dry ratio. 
Serum levels of interleukin-6 (IL-6) and malondialdehyde (MDA) were measured by ELISA 
and thiobarbituric acid method.
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Results:

Compared with sham group and OLV group, Olm attenuated lung injury pathological scoring (p 
< 0.05) and W/D ratios (p < 0.05) (Fig. A-C) in the OLV and Olm group. And in group of OLV 
and Olm, the serum levels of MDA (p < 0.05) and IL-6 (p < 0.05) induced by OLV were lower 
than that in OLV group (Fig. D-E).

Conclusions:
Olm might protect lung from OLV induced injury by suppressing oxidative stress and inflam-
mation in rats.

Disclosure: No significant relationships.
Keywords: one lung ventilation, lung injury, Olmesartan, oxidative stress, inflammation
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O-041

TAMMEMAGI’S RISK PREDICTION MODEL IS SUPERIOR OVER STANDARD 
SELECTION CRITERIA FOR LUNG CANCER SCREENING IN THE EUROPEAN 
SETTING: A MACROSCALE SIMULATION ON LARGE LUNG CANCER SCREEN-
ING COHORT IN GDANSK, POLAND

Marcin Ostrowski1, T. Marjanski1, R. Dziedzic1, S. Kocot2, A. Mosiewicz3, W. Rzyman1

1Thoracic Surgery Department, Medical University of Gdansk, Gdansk, Poland 
2Faculty of Automatic Control, Electronics and Computer Science, Silesian University of 
Technology, Gliwice, Poland 
3Department of Anaesthesiology and Intensive Care, Medical University of Gdansk, Gdansk, 
Poland

Objectives:
In 2019, nationwide lung cancer (LC) screening programme commences in Poland. Being this 
far, unresolved issues such as optimal selection criteria remain unresolved. A computational 
macroscale simulation of Tammemagi’s PLCOm2012 LC risk prediction model’s implementation 
in a large LC screening cohort of 5,534 individuals from a single, experienced European center 
was performed.

Methods:
A total of 5,534 healthy volunteers (aged 50-79, smoking history ≥30 pack-years) were enrolled 
in the Moltest Bis Programme (Moltest) between 2016-2017. Inclusion criteria were based on 
the LC Screening National Comprehensive Cancer Network Clinical Practice Guidelines. Each 
participant underwent a low-dose computed chest tomography scan and selected participants 
underwent a further, diagnostic work-up. A computational macroscale simulation of Tamme-
magi’s PLCOm2012 LC risk model’s implementation was applied. Jupyter notebook v.1.0 scientific 
environment was used to calculate 6-year LC probability of all Moltest participants. Patients 
with 6-year LC probability higher than 1.3% were considered as high-risk individuals eligible 
for the inclusion to LC screening programme.

Results:
With 199 (3.6%) Moltest individuals initially referred for diagnostic work-up, LC was confirmed 
in 105 (1.9%) cases. Contrarily, in a computational macroscale simulation 3,897 out of 5,534 
(70.4%) Moltest participants met the 1.3% threshold criterion of 6-year LC probability. Thirty 
percent less individuals were eligible for LC screening enrollment based on Tammemagi’s 
PLCOm2012 risk prediction model (p=0.019, odds ratio 0.72; 95% confidence interval: 0.55-0.94). 
Among 3,897 high risk individuals 103 (2.6%) constituted the LC cases primarily detected in the 
Moltest programme with proportion of 98.1% of screen-detected LC cases. Thus, by reducing 
the number of screenees by over 1,600 patients only two LC cases were missed.
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Conclusions:
Lung cancer screening enrollment based on Tammemagi’s PLCOm2012 risk prediction model may 
offer a clinically significant reduction of screenees with a similar proportion of detected LC cases 
once compared to standard selection criteria based on age and pack-years.

Disclosure: No significant relationships.
Keywords: lung cancer screening, low-dose computed chest tomography, Moltest Bis Programme, 
risk prediction model, screening criteria
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O-042

ROOM AIR TOLERANCE SCALE AS PREDICTOR OF POSTOPERATIVE CARDIO-
PULMONARY COMPLICATIONS AFTER LUNG SURGERY

Maria Rodriguez1, H.A. Khalil2, R. Garza-Castillón2, L.E. De Leon2, S.J. Mentzer2, M.T. Jaklitsch2

1Thoracic Surgery, Clinica Universidad de Navarra, Madrid, Spain 
2Thoracic Surgery, Brigham and Women´s Hospital, Boston, United States of America

Objectives:
Pulse oximetry is a sensitive measure of hypoxemia; however, our clinical observation is that 
patients and care-givers often limit postoperative cardio-pulmonary stress to maintain acceptable 
saturation levels. This inadvertent activity restriction may maintain adequate oxygen saturation 
levels at the expense of masking progressive pulmonary dysfunction. To address this issue, we 
have designed a simple scale that combines physical activity and pulse oximetry [Room Air 
Tolerance (RAT) scale, Figure 1] as part of our daily postoperative assessment. The objectives of 
this study are to evaluate if our scale predicts the incidence of postoperative cardio-pulmonary 
complications and if it predicts them better than pulse oximetry values unlinked to physical activity. 

Figure 1. Room Air Tolerance scale

Stage Activity Room air O2 Sat%

0 Resting < 90%

1 Resting > 90%

2 Sitting > 90%

3 Standing > 90%

4 Walking 1-6 min > 90%

5 Walking > 6 min > 90%

Methods:

We prospectively studied 478 patients who underwent anatomical lung resection in our institution. 
The occurrence of postoperative cardio-pulmonary complications (atrial fibrillation, myocardial 
infarction, pneumonia, atelectasis and respiratory insufficiency) was the dependent variable 
studied. Two logistic regression models were created: The first included type of surgery, lower 
SpO2 value, decrease of SpO2 below 90% and increased oxygen flow requirement as independent 
variables. The second included the type of surgery, the lowest RAT scale value and a decrease 
of the RAT scale value during hospitalization and before the complication. Both models’ ROC 
curves were designed and compared.

Results:
The prevalence of postoperative cardio-pulmonary complications was 12.34% with significant 
differences by type of resection (Bartlett’s test for equal variances, p=0.000). In the logistic 
regression analysis oximetry alone did not predict postoperative complications. In contrast, an 
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increased oxygen requirement and a decline in RAT scale values were significantly correlated 
with postoperative complications. The AUC of the regular oximetry model was 0.87 and the 
AUC of the RAT model was 0.92 (p=0.002).

Conclusions:
In postoperative lung surgery patients, a lower RAT scale value and a decline in RAT scale 
values predicted postoperative cardio-pulmonary complications better than the conventional 
pulse oximetry alone.

Disclosure: No significant relationships.
Keywords: postoperative complications, lung resection, pulse oximetry, postoperative activity
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TUESDAY, 11 JUNE 2019
08:00 - 09:00
INNOVATIVE/EXPERIMENTAL
O-043

LOW DOSE PHOTODYNAMIC THERAPY PROMOTES A CYTOTOXIC IMMU-
NOLOGICAL RESPONSE IN A MURINE MODEL OF MALIGNANT PLEURAL 
MESOTHELIOMA

Sabrina Cavin1, J. Faget2, A. Gkasti2, Y. Hao1, T. Krueger1, M. Gonzalez1, E. Meylan2, J. Perentes1

1Thoracic Surgery, University Hospital of Lausanne, Lausanne, Switzerland 
2Isrec, Sv, Ecole Polytechnique Fédérale de Lausanne, Lausanne, Switzerland

Objectives:
Malignant pleural mesothelioma (MPM) is an aggressive neoplasm with limited treatment 
options. An increased 5-year survival rate was reported in patients with MPM managed by 
extended pleural decortication and photodynamic therapy (PDT). Recent data has correlated 
durable disease control of MPM with immunization of patients against their tumor. Here we 
determined the immunological impact of low dose Visudyne-mediated PDT (L-PDT) in a syn-
geneic immunocompetent murine model of MPM.

Methods:
MPM AE17 cells were implanted in C57BL/6 mice (n=24) and grown up to 30mm3 in volume. 
Animals were separated into two treatment groups: L-PDT (Visudyne 0.4 mg/kg i.v., 10J/cm2, 
50 mW/cm2, drug-light interval 10 min, n=12) and control (Visudyne 0.4 mg/kg i.v., no light 
exposure, n=12). Half of each group was sacrificed at day 2 while the other half at day 7. Tumors 
were harvested and processed for analysis by 16-color flow cytometry to extract the tumor 
immune signature and determine its response to treatment.

Results:
We observed no difference in tumor size between treatment groups. Multi-color flow cytometry 
analysis revealed a significant increase in the proportion of CD8+ T cells (CD8+CD3+, p<0.05) 
as well as an enhanced activation of macrophages (p<0.05), CD11b+ dendritic cells (p<0.05) 
and of myeloid derived suppressor cells (mMDSCs, p<0.05) two days after L-PDT compared 
to controls. Interestingly, seven days after L-PDT, while CD8+ T cells remained high (p<0.05), 
the proportion of macrophages and of CD4+CD103+ cells went down (p<0.05). In parallel, the 
activation status of CD11b+ dendritic cells and mMDSC were decreased (p<0.05) while the 
activation status of macrophages was increased (p<0.05).

Conclusions:
L-PDT created a marked modification of the immune signature of MPM that seem to favor a 
CD8+ cytotoxic T cell response. Further work combining this approach with immune check-
point inhibition may help boost the impact of immunotherapy, particularly in tumors with low 
immunogenicity such as MPM.
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Disclosure: No significant relationships.
Keywords: malignant pleural mesothelioma, immune response, photodynamic therapy, 
experimental
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O-044

COMPARISON OF SHORT-TERM OUTCOMES BETWEEN NON-INTUBATED 
AND INTUBATED VIDEO-ASSISTED THORACIC SURGERY: A PROPENSITY 
SCORE MATCHING ANALYSIS

Long Jiang, J. Liu, W. Shao, W. Yin, H. Chen, Y. Qiu, J. He
Thoracic Surgery, The First Affiliated Hospital of Guangzhou Medical University, Guangzhou, 
China

Objectives:
The purpose of this study was to evaluate the feasibility, safety, and advantages of non-intubated 
video-assisted thoracic surgery (VATS), through comparison with conventional VATS.

Methods:
From January 2011 to December 2015, a total of 4537 patients who underwent non-intubated or 
intubated VATS were recruited from our prospectively maintained database. Surgical procedures 
were divided into minor procedures such as pleural, lung or mediastinal biopsies, resections of 
peripheral nodules, thymectomy, and lung volume reduction surgery, or major procedures such 
as anatomical pulmonary resections, and tracheal or carinal resection and reconstruction. A pro-
pensity score-matching analysis was generated to control for selection bias due to nonrandom 
group assignment in a 1:1 manner.

Results:
Overall, 960 patients underwent non-intubated VATS and 3577 patients underwent intubated 
VATS. The minor procedure group included 1504 patients (intubated vs. non-intubated: 790 vs. 
714) and major procedure group included 3033 patients (intubated vs. non-intubated: 2787 vs. 
246). Matching of patients according to propensity scores resulted in two cohorts consisting of 
442 and 244 patients in minor and major procedure groups, respectively. Patients had similar 
clinical characteristics in both groups. During both minor and major operations, the highest 
EtCO2 and lowest SpO2 between intubated and non-intubated procedures were comparable after 
matching. Patients who underwent non-intubated VATS had shorter surgical time, decreased 
blood loss and shorter hospital stay in both procedure groups. 
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Table 1. Baseline characteristics of patients that underwent minor procedures before and after matching.

Before matching After matching

Variables Intubated group 
(n=790)

Non-intubated 
group (n=714) P value Intubated 

group (n=442)
Non-intubated 
group (n=442) P value

Age(year) 37.5±18.7 35.6±17.0 0.04 35.3±17.7 38.6±17.5 <0.01

Sex (Female/male) 94/696 205/509 <0.01 82/360 142/300 <0.01

Smoking status 146 40 <0.01 31 40 0.16

BMI (kg/m2) 20.0±2.7 20.7±3.1 <0.01 20.3±2.9 20.4±3.1 0.82

FEV1(L) 2.4±0.8 2.9±0.9 <0.01 2.6±0.8 2.7±0.8 0.19

FVC(L) 3.1±0.6 3.1±0.7 0.65 3.2±0.7 3.0±0.7 <0.01

Comorbidity 344 103 <0.01 84 97 0.16

Table 2. Baseline characteristics of patients that underwent major procedures before and after matching.

Before matching After matching

Variables Intubated group 
(n=2787)

Non-intubated 
group (n=246) P value Intubated 

group (n=244)
Non-intubated 
group (n=244) P value

Age (year) 58.8±12.0 50.3±14.4 <0.01 51.1±15.1 50.5±14.2 0.62

Sex (Female/male) 1179/1608 127/119 <0.01 122/122 125/119 0.43

Smoking status 591 20 <0.01 0 0 1

BMI (kg/m2) 22.2±3.1 22.1±2.8 0.89 22.1±2.9 22.2±2.8 0.76

FEV1 (L) 2.4±0.7 2.6±0.7 <0.01 2.5±0.7 2.6±0.7 0.06

FVC (L) 3.2±0.8 3.3±0.9 0.13 3.2±0.8 3.3±0.9 0.49

Comorbidity 104 54 <0.01 58 52 0.29

Table 3. Surgical outcomes of matched patients that underwent minor procedures.

Variables Intubated group (n=442) Non-intubated group 
(n=442) P value

Surgical time (min) 96.4±64.8 77.9±44.3 <0.01

Blood loss (ml) 35.9±85.2 20.9±49.7 <0.01

SpO2 (%) 97.0±10.3 97.2±8.4 0.83

EtCO2 (mmHg) 44.2±8.5 44.4±9.6 0.84

Hospital stay (day) 6.5±5.2 5.2±3.8 <0.01

Table 4. Surgical outcomes of matched patients that underwent major procedures.

Variables Intubated group (n=244) Non-intubated group 
(n=244) P value

Surgical time (min) 198.4±78.2 147.7±58.5 <0.01

Blood loss (ml) 266.7±416.7 72.3±126.2 <0.01

SpO2 (%) 98.1±2 97.9±2.6 0.5

EtCO2 (mmHg) 41.1±7.9 41.6±7.1 0.5

Hospital stay (day) 11.1±10.3 7.8±4.9 <0.01
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Conclusions:
Non-intubated VATS is feasible and safe in both minor and major operations, and has demon-
strated advantages, including shorter surgical time, decreased blood loss and shorter hospital 
stay, compared with intubated VATS under general anesthesia.

Disclosure: No significant relationships.
Keywords: non-intubated VATS, feasibility, safety, propensity score matching analysis
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O-045

ALTERNATIVE SURGICAL TREATMENT FOR  COMPENSATORY 
HYPERHIDROSIS

Hee Suk Jung, D.Y. Lee
Thoracic Surgery, CHA Bundang Medical Center, Seongnam-si, Gyeonggi-do, Republic of Korea

Objectives:
The post-surgical compensatory hyperhidrosis has been known with the unpredictability of its 
varying symptomatic degrees and appearance that caused to make quantitative analyses thereof 
difficult or even impossible.

Methods:
In our hospital, a total of 48 patients, who had been suffered from compensatory hyperhidrosis 
unresponsive to the conservative medical treatment, were performed with the sympathetic nerve 
reconstruction by in situ nerve transposition. The VATS was employed in all operations; for the 
13 patients, who took the operation during the period from June 2015 to February 2016, the 
intercostal verve was transposed by using pedicled graft, whereas for the 35 patients performed 
the operation from March 2016, the lower thoracic sympathetic nerves were harvested and then 
implanted on previous part of sympathectomy by free graft method.

Results:
The median interval period between initial sympathectomy and nerve reconstruction was 10 
years; the median length of follow-up period after reconstruction was 17.5 months. The degree 
of improvement of compensatory hyperhidrosis was graded as ‘‘Definite’’, ‘‘Mild”, or “Absent”. 
Definitive or mild were observed from 35 patients among entire 45 patients who took the sym-
pathetic nerve reconstruction; the 9 patients (69.2%) among 13 patients of the case of intercostal 
nerve, and the 26 patients (74.3%) among 35 patients of the case of lower thoracic sympathetic 



80

27th European Conference on General Thoracic Surgery ABSTRACTS

nerve, rendered satisfactory consequences. Besides, the difference in degree of satisfaction of 
the sympathetic nerve reconstruction was found from a comparison between patients of a group 
took the sympathectomy including the 2nd sympathetic nerve ganglion (54.2%) previously and 
those without the 2nd sympathetic nerve ganglion (91.7%).

Conclusions:
According to results obtained from our study, the sympathetic nerve reconstruction could be 
considered as a new therapeutic approach for the treatment of medically refractory compensatory 
hyperhidrosis. Still, considerations on selecting pertinent patients may be necessary in case of 
previous operations that included the R2 sympathectomy.

Disclosure: No significant relationships.
Keywords: compensatory hyperhidrosis, nerve reconstruction, video assisted thoracic surgery 
(VATS)
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O-046

TRANSPLANTATION OF BIOENGINEERED LUNGS CREATED FROM RECIP-
IENT-DERIVED CELLS IN A LARGE-ANIMAL MODEL

Masahiro Yanagiya, K. Kitano, T. Yotsumoto, K. Nagayama, M. Sato, J. Nakajima
Department of Thoracic Surgery, The University of Tokyo Graduate School of Medicine, Tokyo, 
Japan

Objectives:
Bioartificial lung could offer a breakthrough for treatment of end-stage lung diseases. The aim 
of this study was to evaluate feasibility of transplantation of bioengineered lung created from 
auto-cells in a pig model.

Methods:
In this study, we seeded porcine decellularized lung scaffolds with porcine recipient-derived 
KRT5+p63+ airway cells and CD31+ endothelial vascular cells. The porcine recipient-derived 
cells were separated from lung tissues obtained via pulmonary wedge resection for porcine 
recipients. Following the culture of recipient-derived cells in the scaffolds, the resulting grafts 
were orthotopically transplanted into porcine recipients (N=2). Orthotopic allograft lung trans-
plantation was performed as control (N=2). In vivo organ function was assessed for 4 hours after 
implantation. Wet-to-dry weight ratio (W/D ratio) was also evaluated for each graft.

Results:
Histological evaluation and immunostaining proved the presence of KRT5+p63+ airway cells 
and CD31+ endothelial vascular cells in the recellularized lungs. Transplantation of recellularized 
lung grafts were successfully conducted in all cases with survival in the study period. Bullous 
changes and pneumothoraxes were remarkable in recellularized lung grafts after reperfusion. 
PO2 gradient between pulmonary artery and vein in recellularized lung graft transplant group 
were comparable to that in control allograft transplant group. However, pCO2 gradient between 
pulmonary artery and vein in recellularized lung graft transplant group tended to be lower than 
that in control allograft transplant group at 4 hours after transplantation (22.2±18.5 mmHg 
vs 1.90±3.96 mmHg, P=0.27). W/D ratio was significantly lower in recellularized lung graft 
transplant group than in control allograft transplant group (6.00±0.84 vs. 7.12±0.73, P=0.013). 
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Conclusions:
Transplantation of bioartificial lung grafts created from recipient-derived cells would be feasible 
in super-acute phase. However, bullae formation, pneumothoraxes and worse CO2 gas exchange 
turned out to be problematic issues. Further progress would be needed to solve these problems.

Disclosure: No significant relationships.
Keywords: regenerative medicine, transplantation, thoracic surgery, tissue engineering
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O-047

PROGNOSTIC SUPERIORITY OF VIRTUAL-ASSISTED LUNG MAPPING TO 
COMPUTED TOMOGRAPHY (CT) -GUIDED PERCUTANEOUS MARKING IN 
SURGERY OF PULMONARY TUMOURS

Masahiro Yanagiya, M. Sato, K. Nagayama, T. Yotsumoto, T. Yoshioka, K. Fukumoto, T. 
Karasaki, K. Kitano, J. Nakajima
Department of Thoracic Surgery, The University of Tokyo Graduate School of Medicine, Tokyo, 
Japan

Objectives:
Virtual-assisted lung mapping (VAL-MAP) is a preoperative bronchoscopic multi-spot dye-
marking technique utilizing virtual bronchoscopy images for resection of pulmonary nodules 
which seem to be hardly identified intraoperatively. In this study, we evaluated long-term results 
of VAL-MAP, comparing CT-guided percutaneous marking.

Methods:
We investigated 250 patients who underwent VAL-MAP or CT-guided marking for surgical 
resection of pulmonary nodules from 1998 to 2017 in our institute. After excluding cases who 
underwent repeated surgery or had missing data, patients undergoing VAL-MAP were compared 
with those undergoing CT-guided marking, using propensity score matching. Local recurrence 
rate and complication rate were evaluated between two groups.

Results:
In the non-matched analysis, local recurrence rate was significantly lower in VAL-MAP group 
than CT-guided marking group (0.8% vs 9.1% at 2 years; P<0.01). Complication rate was 
also significantly lower in VAL-MAP group than CT-guided marking group (5.7% vs 66.3%; 
P<0.001). Cox regression analysis of local recurrence in CT guided marking group identified 
intraoperative adhesion as a significant risk factor (HR, 6.207; 95% CI, 1.678-22.96, P<0.01). 
After propensity score matching accounting for sex, age, surgical procedure, pathological diag-
nosis, size of tumor, diameter from pleura to nodule, appearance on CT scan and intraoperative 
adhesion, VAL-MAP was still associated with a significant lower local recurrence rate (1.2% vs 
9.1% at 2 years; P<0.05) and lower complication rate (6.0% vs 66.3%; P<0.001).
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Conclusions:
VAL-MAP successfully offered not only safety but also better prognosis regarding local recur-
rence, in comparison with CT-guided marking. Further observation would be required to verify 
long-term efficacy of VAL-MAP.

Disclosure: No significant relationships.
Keywords: thoracic surgery, marking, lung cancer, metastatic lung tumour, ground glass opacity
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O-048

DOES POST-OPERATIVE PNEUMONIA IMPACT LONG TERM SURVIVAL OF 
PATIENTS HAVING LOBECTOMY FOR NON-SMALL CELL LUNG CANCER?

S. Horan1, M. Demmy1, A. Battoo1, A. Groman2, M. Hennon1, C. Nwogu1, E. Dexter1, A. Picone1, 
T. Demmy1, Sai Yendamuri1

 
1Department of Thoracic Surgery, Roswell Park Comprehensive Cancer Center, Buffalo, United 
States of America 
2Department of Biostatistics, Roswell Park Comprehensive Cancer Center, Buffalo, United States of 
America

Objectives:
Pneumonia remains a serious and common complication following lobectomy among non-small 
cell lung cancer (NSCLC) patients. The objective of the present study is to investigate the incidence 
of post-operative pneumonia (POP) following lobectomy in our NSCLC patient population, and 
to determine its impact on long-term overall survival (OS) and recurrence-free survival (RFS).

Methods:
Perioperative and oncological data of patients undergoing lobectomy for NSCLC between 
2008 and 2015 were obtained from the Roswell Park Comprehensive Cancer Center (RPCCC) 
Society of Thoracic Surgery (STS) database and our Institutional Cancer Registry. Association 
between OS and RFS with and without development of POP was assessed by univariate and 
multivariate analyses.
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Results: 
Of the 670 patients included, 271 (40.4%) were men and 399 (59.6%) women. 455 (67.9%) had 
clinical stage I NSCLC. Median follow up period was 43.4 months. The incidence of POP was 
8%. Of the patients who developed POP, 53.6% were alive during this study, compared to 74.1% 
of patients without development of POP (P<0.001). On univariate analysis, decreased OS was 
significantly associated with POP (P<0.001), age (P<0.001), pathological stage (P<0.001), male 
sex (P=0.002), and smoking (P=0.05). Decreased RFS was significantly associated with stage 
(P<0.001), and male sex (P< 0.04). On multivariate analysis, decreased OS was significantly 
associated with POP (P<0.001), age (P<0.001) and stage III (P<0.001). Decreased RFS was 
significantly associated with stage (P<0.05), but not POP. Plotting hazard rate functions over 
time demonstrated an influence of POP on OS over the first 12 months and then levelled out.

Conclusions:
Development of POP in patients following lobectomy for NSCLC is significantly associated 
with decreased OS but not RFS. The influence of POP on OS lasted over the first year, well 
beyond the 90-day time point.
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Disclosure: No significant relationships.
Keywords: post-op pneumonia, lung cancer, survival
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TUESDAY, 11 JUNE 2019
09:00 - 10:00
ESOPHAGUS/MEDIASTINUM
O-049

ANALYSIS OF CIRCULATING TUMOR DNA AND CLINICAL CORRELATES IN 
PATIENTS WITH ESOPHAGEAL SQUAMOUS CELL CARCINOMA

Xiaosang Chen, J. Yin, Y. Shen, L. Tan
Department of Thoracic Surgery, Zhongshan Hospital, Fudan University, Shanghai, China

Objectives:
The assessment of neoadjuvant therapy efficacy in esophageal squamous cell carcinoma (ESCC) 
patients are commonly guided by tumor dynamics measured by serial imaging, challenging 
to interpret radiographically. We hypothesized that monitoring tumor burden in real time by 
quantifying changes in circulating tumor DNA (ctDNA) may present as an early and superior 
assessment of neoadjuvant therapy efficacy.

Methods:
This pilot study is part of an ongoing RCT (NCT03001596) evaluating neoadjuvant chemora-
diotherapy and chemotherapy in patients with locally advanced ESCC (cT3-4aN0-1M0). We com-
pared longitudinal changes in ctDNA and radiographic tumor size (RECIST 1.1 standard) with 
pathological response (Mandard Tumor Regression Grade system, TRG) in 11 patients. CtDNA 
was quantified by determining allele fraction of cancer-associated somatic mutations in plasma 
and tumor tissue using a multi-gene next generation sequencing assay. TRG1 to TRG3 patients 
were defined as Good Responders, while TRG4 to TRG5 as Poor Responders.

Results:
Only mutations detected simultaneously in plasma and tumor tissue were selected for evalua-
tion. Exaggerated decreases in mutation frequencies were observed in Good Responders (91.28 
± 1.46% vs 84.38 ± 3.42%, p=0.08). Notably, one patient (#5448) showed a low decrease in 
mutation frequencies (83.58%), in line with pathological evaluation (TRG4). Yet, the radio-
graphic assessment suggested a complete response. Of all involved patients, by the end of 1-year 
follow-up, only one patient (#9159) was found recurrence. For this patient, both radiographic 
and pathological evaluation indicated high therapy efficacy (CR), inconsistent with unsatisfac-
tory ctDNA finding (84.62%). 
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Clinical and pathological data

Pa-
tient 
No

Sex Age
Neoad-
juvant 

Therapy

Radio-
graphic 
Assess-
ment

Patho-
logic 
Stage

Mandard 
Tumor 
Regres-

sion 
Grade

Muta-
tions 
De-

tected 
before 
Thera-

py

De-
creased 

Mu-
taions 
after 

Therapy

Rate of 
Decreased 
Mutations 

(%)

9159 M 55 NCRT CR pCR TRG1 13 11 84.62

1283 F 68 NCRT PR pCR TRG1 90 84 93.33

6045 M 65 NCRT CR pCR TRG1 19 18 94.74

4982 M 75 NCT PR ypT-
3N0M0 TRG2 21 19 90.48

7499 F 64 NCRT PR ypT-
3N1M0 TRG3 24 23 91.67

2984 M 50 NCT PR ypT-
3N1M0 TRG3 28 26 92.86

5448 F 61 NCT CR ypT-
3N0M0 TRG4 67 56 83.58

3683 M 65 NCT SD ypT-
3N1M0 TRG4 27 24 88.89

5510 M 68 NCT SD ypT-
3N1M0 TRG4 21 15 71.43

7122 F 61 NCT SD ypT-
3N0M0 TRG4 40 36 90.00

1247 M 68 NCT SD ypT-
3N2M0 TRG5 25 22 88.00
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Conclusions:
In this pilot study, we propose that quantifying changes in ctDNA may be valuable on the assess-
ment of neoadjuvant therapy efficacy. An exaggerated drop in ctDNA mutation frequencies 
fraction could predict a better response to neoadjuvant therapy in certain circumstances. CtDNA 
measurement might therefore be valuable for tumor monitoring, yet further clinical studies with 
larger samples are urgently required to confirm our preliminary findings.

Disclosure: No significant relationships.
Keywords: esophageal squamous cell carcinoma, neoadjuvant therapy, circulating tumor DNA
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O-050

MORTALITY FROM EXTRATHYMIC MALIGNANCIES AFTER RESECTION 
OF THYMIC EPITHELIAL TUMORS: CUMULATIVE INCIDENCES AND RISK 
FACTORS

Masatsugu Hamaji1, T. Sozu2, R. Machida3, S. Watanabe4, K. Yoshida5, S. Toyooka6, H. Niwa7, 
K. Kondo8, H. Horio9, M. Okumura10, H. Date1

1Thoracic Surgery, Kyoto University, Kyoto, Japan 
2Information and Computer Technology, Faculty of Engineering, Tokyo University of Science, 
Tokyo, Japan 
3Center for Research Administration and Support, National Cancer Center, Tokyo, Japan 
4Thoracic Surgery, National Cancer Center Hospital, Tokyo, Japan  
5Thoracic Surgery, Shinshu University School of Medicine, Matsumoto, Japan 
6Thoracic, Breast and Endocrinological Surgery, Okayama University Graduate School of 
Medicine Dentistry and Pharmaceutical Sciences, Okayama, Japan 
7Thoracic Surgery, Seirei Mikatagahara General Hospital, Hamamatsu, Japan 
8Oncological Medical Services, Tokushima University Graduate School, Tokushima, Japan 
9Thoracic Surgery, Tokyo Metropolitan Cancer and Infectious Diseases Center Komagome 
Hospital, Tokyo, Japan 
10Thoracic Surgery, National Hospital Organization Toneyama Hospital, Toyonaka, Japan

Objectives:
This study aimed to estimate the risk of death from extrathymic malignancies in patients under-
going thymectomy for thymic epithelial tumors. 

Methods:
The Japanese Association for Research on the Thymus database registered the records of 2835 
patients that were collected from 32 Japanese institutions from 1991 to 2010. Cumulative incidence 
functions (CIFs) for death from extrathymic malignancies or from recurrence were calculated 
with other causes of death as competing risks. Relevant factors for death from extrathymic 
malignancies were evaluated using Fine and Gray model in thymoma patients. 

Results:
In total, 2701 patients were eligible for analysis (thymoma: 2374, thymic carcinoma: 273, 
thymic neuroendocrine tumor: 54). The median follow-up period was 4.6 years. CIF for death 
from extrathymic malignancies at 10 years was 2.2% (3.2% from recurrence) in all patients with 
thymoma, 1.6% (38.6% from recurrence) in all patients with thymic carcinoma, and 0% (36.6% 
from recurrence) in all patients with thymic neuroendocrine tumor. In multivariable analysis, age 
at thymectomy (hazard ratio: 2.37, 95% confidence interval: 1.77-3.18, p<0.001) and previous 
malignancies (hazard ratio: 3.17, 95% confidence interval: 1.25-8.03, p=0.015) were significant 
factors of death from extrathymic malignancies after thymectomy.
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Conclusions:
Early detection and improved management of extrathymic malignancies may contribute to 
improved survival of thymoma patients who are at higher ages or with previous malignancies. 
Prospective studies are required to further investigate the management of extrathymic malignancies.

Disclosure: No significant relationships.
Keywords: thymoma, thymic carcinoma, surgery, extrathymic malignancy
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O-051

IDENTIFICATION OF A TISSUE-BASED DEOXYRIBONUCLEIC (DNA) MUTA-
TION FOR RESPONSE TO NEOADJUVANT CHEMORADIOTHERAPY IN ESOPH-
AGEAL SQUAMOUS CELL CARCINOMA

Wenwu He, L. Peng, Y. Han
Thoracic Surgery, Sichuan Cancer Hospital and Research Institute, Chengdu, China

Objectives:
Neoadjuvant chemoradiotherapy (NACRT) has become the standard of care for resectable locally 
advanced esophageal squamous cell carcinoma (ESCC). To improve resectability and prognosis, 
a minimally-invasive biomarker for response to NACRT is strongly desired. This study aimed to 
identify the DNA mutation in tissue specimens taken from ESCC patients undergoing NACRT 
through whole-exome sequencing (WES) technology.

Methods:
Gastroscope and surgery tumor tissues from the patients was collected and genomie DNA was 
extracted. Exon capture was performed using the Agilent SureSelect Human All Exome V6 kit. 
WES was performed on an Illumina Hiseq X Analyzers using standard protocols for 150-bp 
paired-end runs. Variant frequency was analyzed using three SNP databases (db-SNPl47, ExAC, 
and 1000 Genomes Project Database).

Results:
We collected 42 tissues specimens from 14 patients, including 7 clinical complete responders 
(cCR) and 7 clinical stable disease (cSD) patients. Through WES analysis, we found a total of 537 
gene mutations, 14 of which have mutation frequencies more than 64%, and 3 genes (MST1L, 
MUC4, MUC6) detected mutations in all patients (100%). We also detected mutations in these 
genes: TJP3 (57.14%), BAIAP2 (42.86%), CSH1 (42.86%) were only present in the cCR group, 
and they were not detected mutations in the specimens after neoadjuvant chemoradiotherapy, 
which may point that TJP3, BAIAP2, and CSH1 mutations are associated with chemoradiotherapy 
sensitivity. At the same time, we also found that SIRPB1 (71.43%), HIST2H2AB(57.14%), 
MIR3663(57.14%), CXorf40A(57.14%), CFTR(57.14%), HERC2(57.14%), PRSS3P2(57.14%), 
SVIL (57.14%) mutations only exist in the cSD group, pointing that mutations in these genes 
may be associated with chemoradiotherapy insensitivity.

Conclusions:
The results of this study can be used to predict the efficacy and resectability of neoadjuvant 
chemoradiotherapy in patients with locally advanced esophageal squamous cell carcinoma. At 
the same time, it lays the foundation of molecular biology for individualized treatment of such 
patients. The current results can be used in the clinic with the further validation.

Disclosure: No significant relationships.
Keywords: neoadjuvant chemoradiotherapy, esophageal squamous cell carcinoma, DNA muta-
tion, whole-exome sequencing
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O-052

NON-INTUBATED SPONTANEOUS VENTILATION VIDEO-ASSISTED THO-
RACOSCOPIC SURGERY OFFERS BETTER SHORT-TERM OUTCOMES FOR 
MEDIASTINAL TUMOR

Hengrui Liang, S. Wu, W. Liang, J. He
Department of Thoracic Surgery, The First Affiliated Hospital of Guangzhou Medical University, 
Guangzhou, China

Objectives:
Non-intubated spontaneous-ventilation video-assisted thoracoscopic surgery (NI-VATS) has 
been investigated and reported to reduce the adverse effects of tracheal intubation, mechanical 
ventilation and general anesthesia in several thoracic diseases. In this study, we comparatively 
assess the comparison between NI-VATS versus intubated-anaesthesia VATS (I-VATS) on early 
outcomes of mediastinal lesion resection.

Methods:
Patients that underwent VATS resection for a mediastinal tumor between December 2015 and 
September 2018 were retrospectively reviewed and included for analysis. Patients were divided 
into two groups consecutively according to anesthesia ventilation type: NI-VATS and I-VATS. 
Propensity score matching was applied to eliminate population bias. Intraoperative and postop-
erative variables were compared between subgroups (Figure).
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Results:
A total of 198 patients were consecutively included in this analysis, in which 75 (37.87 %) 
patients received NI-VATS mediastianal tumor resection. After 1:1 PSM, baseline demographic 
and clinical variables were well balanced between two groups. The morbidity rate is less in two 
NI-VATS group, but without significant difference (9.3% vs 17.3%; p=0.15). The most morbidity 
was pneumonia and sore throat in NI-VATS and I-VATS group, respectively. Both anesthesia 
time (171.53 vs 217.41 min; p<0.001) and operation time (80.33 vs 123.33 min; p<0.001) were 
shorter in NI-VATS group. Operative bleeding (41.04 vs 57.23 ml; p=0.59) were similar between 
two groups. Chest tube duration (1.00 vs 1.93 day; p=0.002) was shorter in NI-VATS group. Both 
total length of stay (8.63 vs 12.73 days; p<0.001) and hospital duration after surgery (3.17 vs 
4.99 days; p<0.001) were shorter in NI-VATS group. D-dimer was increased after surgery in both 
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groups, however, NI-VATS would decrease the increment of D-dimer (398.50 vs 1393.78μg/L; 
p<0.001) after surgery. Furthermore, a significant decreased postoperative analgeisa using was 
observed in NI-VATS (28% vs 47%, P=0.018).

Conclusions:
Mediastinal tumor resection is safe and feasible under NI-VATS. Better short-term outcomes 
suggest NI-VATS facilitates a more rapid recovery. Further, randomized investigation is war-
ranted to prove its safety in multi-center.

Disclosure: No significant relationships.
Keywords: non-intubated thoracic surgery, spontaneous ventilation, mediastinal tumor
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O-053

THYMECTOMY IN OCULAR MYASTHENIA GRAVIS BEFORE GENERALIZA-
TION RESULTS IN HIGHER COMPLETE STABLE REMISSION

F. Li1, Z. Li1, D. Uluk1, G. Bauer1, A. Elsner1, M. Swierzy1, A. Meisel2, M. Ismail1, Jens-C Rückert1

1Surgery Department, Charité Universitätsmedizin Berlin, Berlin, Germany 
2Department of Neurology, Charité Universitätsmedizin Berlin, Berlin, Germany

Objectives:
Controversy persists regarding the indications and timing of thymectomy for patients with ocular 
myasthenia gravis (OMG). Although retrospective data have shown the efficacy of thymectomy 
in patients with OMG, there is no evidence that undergoing thymectomy before the generalization 
of OMG can result in better outcome. Thus, we aim to compare the clinical outcomes of patients 
with OMG and patients with generalized OMG (gOMG) after thymectomy.

Methods:
We retrospectively reviewed patients who underwent robotic thymectomy for MG between 
Jan. 2003 and Feb. 2018. Patients who presented with purely ocular symptoms at MG onset 
were eligible for inclusion. Exclusion criteria were the presence of generalized symptoms at 
disease onset, no characterization of symptoms at disease onset and patients who underwent 
re-thymectomy. The primary outcome was complete stable remission (CSR) according to the 
Myasthenia Gravis Foundation of America Post-Intervention Status (MGFA-PIS). We used a 
propensity score model to explore the impact of timing of thymectomy (OMG vs gOMG) on 
the clinical outcomes of patients with OMG.

Results:
One hundred and fifty-seven (61 males and 96 females) out of 596 patients with MG met the 
inclusion criteria. Of these, 72 patients underwent thymectomy before the generalization of 
OMG, whereas 85 patients did so after the generalization of OMG (gOMG). After propensity 
score matching, a dataset of 112 patients (56 per group) was formed and the evaluating results 
showed no statistical differences between the two groups. The estimated cumulative CSR rates 
at 5 years were 45.6% in OMG group and 35.1% in gOMG group (p=0.017). Similar results 
were also found in patients with non-thymomatous OMG (p=0.038).

Conclusions:
Our results showed that thymectomy before generalization of OMG is likely to result in a higher 
rate of CSR than thymectomy after generalization of OMG.

Disclosure: No significant relationships.
Keywords: thymectomy, ocular myasthenia gravis, complete stable remission, generalization
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O-054

ON THE SEQUENCE GASTRO-ESOPHAGEAL REFLUX, ESOPHAGITIS, BAR-
RETT’S ESOPHAGUS, DYSPLASIA, ADENOCARCINOMA AFTER HELLER 
MYOTOMY FOR THE SURGICAL THERAPY OF ESOPHAGEAL ACHALASIA

Valentina Tassi1, M. Lugaresi2, B. Mattioli2, N. Daddi2, S. Mattioli3

1Alma Mater Studiorum-University of Bologna, PhD Course in Cardio-Nephro-Thoracic Sciences, 
Bologna, Italy 
2Department of Medical and Surgical Sciences, Alma Mater Studiorum-University of Bologna, 
Bologna, Italy 
3Maria Cecilia Hospital, Division of Thoracic Surgery, Ravenna, Italy

Objectives:
In esophageal achalasia, post myotomy gastro-esophageal reflux (GERD) can cause adenocarci-
noma; precise data on this phenomenon are lacking. Another good reason for investigating this 
issue, is that the recently proposed peroral endoscopic esophageal myotomy (POEM) produces 
GERD and severe esophagitis respectively up to 60% and 46 %, creating a condition potentially 
at risk for cancer. In order to increase knowledge on GERD/Barrett’s epithelium/dysplasia/
adenocarcinoma sequence, we 1) considered a cohort of patients affected by long lasting post 
myotomy GERD, 2) compared the Barrett’s esophagus development in this cohort and in a 
cohort of primary GERD patients.

Methods:
Achalasia patients submitted to Heller myotomy in the period 1955-2016, since 1973 underwent 
a prospective follow up (clinical assessment, barium swallow, endoscopy). Among 465 patients, 
42 (men 57.14%, median age 50 years, abdominal myotomy 19, trans-thoracic 7, Heller-Dor 16) 
complained Visick grade 2-3 GERD symptoms. Onset of postoperative GERD, timing of diagnosis 
of Barrett’s esophagus, dysplasia, adenocarcinoma (endoscopy/histology) were recorded. From a 
GERD database, 84 patients with Barrett’s esophagus were selected using a sequence of random 
numbers (frequency matching) to form a control group homogeneous with the study group.

Results:
In the achalasia group, 42/42 patients complaining severe GERD symptoms developed reflux 
esophagitis,21/42 (50%) Barrett’s esophagus, 13/42 (30.95%) mild-moderate dysplasia and 5/42 
(11.90%) high grade dysplasia/adenocarcinoma. Since the appearance of GERD symptoms, 
reflux esophagitis and Barrett’s esophagus developed earlier in achalasia patients than in primary 
GERD patients [esophagitis: Achalasia 47.5 months (IQR 28-81), Primary GERD 77.5 months 
(IQR 52-123) p=0.009] [Barrett’s: Achalasia 73 months (IQR 54.5-110), Primary GERD 129 
months (IQR 88-170) p=0.005].
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Conclusions:
Barrett’s esophagus developed in 50%, high grade dysplasia/adenocarcinoma in 12% of achala-
sia patients affected by severe post-myotomy GERD; Barrett’s esophagus developed earlier in 
achalasia than in primary GERD patients. In esophageal achalasia, absence of peristalsis may 
favor adenocarcinoma’s growth.

Disclosure: No significant relationships.
Keywords: esophageal achalasia, Heller myotomy, esophageal adenocarcinoma, gastro-esophageal 
reflux, reflux esophagitis, Barrett’s esophagus
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TUESDAY, 11 JUNE 2019
10:30 - 11:30
PULMONARY NEOPLASTIC I
O-055

NEOADJUVANT CHEMOTHERAPY IS NOT ASSOCIATED WITH INCREASED 
PERIOPERATIVE RISK AFTER LOBECTOMY OR PNEUMONECTOMY: A 
CASE-MATCHED ANALYSIS FROM THE EUROPEAN SOCIETY OF THORACIC 
SURGEONS (ESTS) DATABASE

Alessandro Brunelli1, G. Rocco2, Z. Szanto3, P.A. Thomas4, P.E. Falcoz5

1Thoracic Surgery, Leeds Teaching Hospital, Leeds, United Kingdom  
2Thoracic Surgery, Memorial Sloan Kettering Cancer Center, New York, Italy 
3Thoracic Surgery, University of Pecs, Pecs, Hungary 
4Department of Thoracic Surgery, North Hospital - Marseille, Marseille, France  
5Thoracic Surgery, University Hospital Strasbourg, Strasbourg, France

Objectives:
To analyse the incidence of postoperative complications and 30-day mortality associated with 
neoadjuvant chemotherapy (NEO) following major anatomic lung resection from the ESTS 
database.

Methods:
Retrospective analysis on 66,271 anatomic lung resections registered in the ESTS Database 
(July 2007-31 December 2017) (6587 pneumonectomies, 5545 segmentectomies and 54139 
lobectomies). A total of 5900 patients received neoadjuvant treatment (8.9%) (4745 chemo-
therapy alone, 1155 chemo-radiotherapy). To adjust for possible confounders a propensity case 
matched analysis was performed. The postoperative outcomes (morbidity and 30-day mortality) 
of matched patients with and without induction treatment were compared.

Results:
8.1% of all lobectomies and 20% of all pneumonectomies received induction treatment. Lobec-
tomies analysis: Propensity score analysis yielded 4365 pairs of patients with and without induc-
tion treatment, well-matched for baseline characteristics and surgical approach (8.6% MITS in 
the NEO group vs. 8.4%). The incidence of cardiopulmonary complications was higher in the 
NEO group (663 patients, 15% vs. 544 patients, 12%, p<0.001), but 30-day mortality rates were 
similar (80 patients, 1.9% vs. 93 patients, 2.1%, p=0.32). The incidence of bronchopleural fistula 
(BPF) and prolonged air leak>5 days were similar between the two groups (NEO: 0.5% vs. 0.5%, 
p=1; 9.3% vs. 9.2%, p=0.85). The incidence of pneumonia was higher in NEO patients (7.4% 
vs. 6.3, p=0.043) Pneumonectomies analysis: Propensity score analysis yielded 1316 pairs of 
patients with and without induction treatment, well-matched for baseline characteristics. The 
incidence of complications and 30-day mortality resulted not different between the two groups 
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(morbidity: NEO 277 cases, 21% vs. 274 cases, 21%, p=0.88; mortality: NEO 68 cases, 5.2% 
vs. 89 cases, 6.8%, p=0.08). The incidence of BPF was similar in the two groups (NEO 1.8% 
vs. 2.4%, p=0.34).

Conclusions:
Neoadjuvant chemotherapy is not associated with an increased perioperative risk after either 
lobectomy or pneumonectomy warranting a more liberal use of this approach for locally advanced 
operable lung cancer.

Disclosure: No significant relationships.
Keywords: lung cancer surgery, induction chemotherapy, neoadjuvant, morbidity, mortality, 
ESTS database



102

27th European Conference on General Thoracic Surgery ABSTRACTS

O-056

STAGE IIIA SHOULD BE DIVIDED IN TWO DIFFERENT SUBGROUPS ACCORD-
ING TO T AND N STATUS IN PATIENTS WITH RESECTED LUNG CANCER: 
VALIDATION WITH ANOTHER CENTER DATABASE

Necati Citak1, L. Guglielmetti2, Y. Aksoy3, O. Isgörücü1, M. Metin3, A. Sayar1, I. Opitz2, D. 
Schneiter2, W. Weder2, I. Inci2

1Thoracic Surgery, Bakirkoy Dr. Sadi Konuk Research and Education Hospital, Istanbul, Turkey 
2Thoracic Surgery, University Hospital Zurich, Zurich, Switzerland 
3Thoracic Surgery, Yedikule Thoracic Surgery and Chest Disease, Istanbul, Turkey

Objectives:
Stage IIIA-NSCLC includes a very heterogeneous group of patients depending on tumor local-
ization, and extension of nodal disease. Therefore therapy still remains very controversial. The 
purpose of our study was to compare the survival between Stage IIIA-subsets (T3N1-T4N0/1 
versus T1/2N2), and to validate our results with another center database.

Methods:
Between 2007 and 2017, completely resected patients with Stage IIIA/B-NSCLC were retrospec-
tively analyzed. There were 424 patients had Stage IIIA and 82 patients had Stage IIIB (T3/4N2). 
Stage IIIA were divided into two subsets according to tumor localization (T3N1-T4N0/1, IIIA-T 
group; n=308) and extension of nodal disease (T1/2N2, IIIA-N2 group; n=116). Survival rate 
was compared with another Thoracic Surgery Center database for validation.

Results:
IIIA-N2 group had more adenocarcinoma than IIIA-T group (52.6% vs 29.5%, p<0.001), and 
pneumonectomy was more performed in IIIA-T group (51.0% vs 32.8%, p=0.001). In multivariate 
analysis, N2 and age > 65 were significant independent negative prognostic factors (p<0.0001). 
Five-year survival for patients in IIIA-T group was 51.3% (median 64 months), whereas it was 
25.7% (median 31 months) for IIIA-N2 patients (HR: 1.834, 95%CI [1.345-2.501], p<0.0001) 
(Figure 1). There was no statistically difference regarding the survival between IIIA-N2 and Stage 
IIIB (25.7% vs 25.3%, p=0.4). According to the results, we performed a re-staging for Validation 
Cohort patients as; Stage IIIA-T (including T3N1 and T4N0/1) (n=139), Stage IIIA-N (including 
T1/2N2) (n=104), and Stage IIIB (n=50). Stage IIIA-T had a statistically better survival than 
Stage IIIA-N (50.5% vs 27.1%, HR: 1.707, 95%CI [1.231-2.366], p=0.0007), whereas five-year 
survival rates were similar for Stage IIIA-N and Stage IIIB (27.1% vs 27.1%, p=0.9) (Figure 2).
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Conclusions:
We propose to divide stage IIIA into two different subgroups according to the primary tumor 
extension (T) and mediastinal lymph node involvement (N) in the next TNM classification. This 
allows better patient selection for resection.

Disclosure: No significant relationships.
Keywords: non-small cell lung cancer, TNM staging, stage IIIA, proposal
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O-057

IDENTIFYING OPTIMAL CANDIDATES FOR PRIMARY TUMOR RESEC-
TION AMONG METASTATIC NON-SMALL CELL LUNG CANCER PATIENTS: 
A POPULATION-BASED PREDICTIVE MODEL

Hengrui Liang, Z. Liu, W. Liang, J. He
Department of Thoracic Surgery, The First Affiliated Hospital of Guangzhou Medical University, 
Guangzhou, China

Objectives:
A survival benefit was observed in metastatic NSCLC patients that underwent surgical resection 
of the primary tumor, but the patients who do benefit from the surgery are still not fully under-
stood. We developed a model testing the hypothesis that only certain stage IV patients would 
benefit from surgery and the potential benefit would vary based on primary tumor characteristics.

Methods:
Patients with stage IV NSCLC were identified in SEER and then divided into surgery and non-
surgery groups. A 1:1 PSM was performed to balance characters. We assumed that patients 
received primary tumor surgery that lived longer than median CSS time of these who didn’t 
underwent surgery could benefit from the operation. Multivariable Cox model was used to 
explore the independent factors of CSS in two groups (beneficial and non-beneficial group). 
Logistic regression was used to build a nomogram based on the significant predictive factors.

Results:
A total of 89,244 patients with stage IV NSCLC were identified; 4.27% (3,811) received 
primary tumor surgery. After PSM, surgical intervention was independently correlated with 
longer median CSS time compared with non-surgery group (18 vs 8 months, P<0.001). Among 
all patients underwent surgery, 2,359 (61.90%) lived longer than 8 months (beneficial group). 
Differentiated characters (beneficial and non-beneficial group) were integrated as predictors 
to build a nomogram (Figure). According to nomogram, we divided stage IV NSCLC patients 
who underwent primary tumor resection into two groups, one is beneficial group whose assum-
ing probability of benefit is over 50%, and another is non-beneficial group with less than 50% 
assuming probability of benefit. Beneficial group lived significantly longer than non-beneficial 
patients, both in OS (HR=0.52, P<0.001) and CSS (HR=0.50, P<0.001). The internal, external 
venlidation and calibration plots revealed a good consistency.
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Conclusions:
A practical predictive model was created and may be used to identify optimal candidates for 
surgical resection of the primary tumor among stage IV NSCLC patients.

Disclosure: No significant relationships.
Keywords: stage IV NSCLC, surgery, predictive model, SEER database
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O-058

TEXTBOOK OUTCOME AS A COMPOSITE OUTCOME MEASURE IN NON-
SMALL CELL LUNG CANCER SURGERY

Martijn Ten Berge1, N. Beck2, L. Van Der Woude1, W.H. Steup3, A..F. Verhagen4, T. Van Brakel5, 
M. Wouters6, W. Schreurs7

1Department of Surgery, LUMC, Leiden, The Netherlands 
2Department of Surgery, Westfriesgasthuis, Hoorn, The Netherlands 
3Department of Surgery, Hagaziekenhuis, Den Haag, The Netherlands 
4Department of Cardiothoracic Surgery, RadboudUMC, Nijmegen, The Netherlands 
5Department of Cardiothoracic Surgery, LUMC, Leiden, The Netherlands  
6Department of Surgery, NKI-AVL, Amsterdam, The Netherlands,  
7Department of Surgery, Noordwest Ziekenhuisgroep, Alkmaar, The Netherlands

Objectives:
Quality of care assessment is an important element in providing oncological care. The main 
objective of this study was to develop a new composite measure ‘textbook outcome’, to evaluate 
quality of surgical care of patients undergoing non-small cell lung cancer surgery.

Methods:
All patients undergoing parenchymal resection surgery for non-small cell lung cancer between 
2012-2016 registered in the nationwide Dutch Lung Cancer Audit (DLCA) were included. Based 
on expert opinion, textbook outcome was defined as having: no 30-day mortality, no reinterven-
tion in 30 days, no readmission on ICU, no prolonged hospital stays (<14 days), no hospital 
readmission after discharge and no 30-day or in-hospital mortality, no major complications, 
tumor negative resection margins and sufficient lymph node dissection (ESTS definition). The 
percentage of patients with a ‘textbook outcome’ was calculated per hospital. Between-hospital 
variation in textbook outcome was analyzed using casemix adjustment models.

Results:
In total, 5726 patients were included in this study. Textbook outcome was achieved in 25.9% 
of patients (Figure 1). Insufficient lymph node dissection had the most substantial effect on not 
realizing textbook outcome. If ‘sufficient lymph node dissection’ would not be included, textbook 
outcome would be 59.9%. Independently associated factors for achieving textbook outcome for 
patients with NSCLC are female gender, younger age, no pulmonal comorbidity and a higher 
diffusing capacity of carbon monoxide (DLCO). Case-mix adjusted textbook outcome propor-
tions per hospitals varied between 13.2 and 61.5 percent. 
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Conclusions:
The composite measure of textbook outcome provides insight in the quality of the surgical 
process in non-small cell lung cancer surgery and can be used for between-hospital comparison.

Disclosure: No significant relationships.
Keywords: non-small cell lung cancer, surgery, quality, hospital comparison
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O-059

ANATOMICAL SUBLOBAR RESECTION VERSUS PULMONARY LOBECTOMY 
FOR CLINICAL STAGE I NON-SMALL-CELL LUNG CANCER: PATIENTS 
SELECTION AND OUTCOME FROM THE EUROPEAN SOCIETY OF THORACIC 
SURGEONS DATABASE ANALYSIS

Davide Tosi1, A. Brunelli2, H. Decaluwe3, E. Ruffini4, M. Scarci5, L. Rosso1, A. Palleschi1, A. 
Mazzucco1, G. Bonitta1, M. Montoli1, M. Nosotti1, P.E. Falcoz6

1Thoracic Surgery and Lung Transplant Unit, Foundation IRCCS Ca’ Granda Ospedale Maggiore 
Policlinico, Milan, Italy  
2Thoracic Surgery, Leeds Teaching Hospital, Leeds, United Kingdom 
3Thoracic Surgery, Leuven University Hospitals, Leuven, Belgium  
4Surgical Sciences Unit of Thoracic Surgery, University of Torino, Torino, Italy 
5Thoracic Surgery, San Gerardo Hospital , Monza, Italy 
6Thoracic Surgery, University Hospital Strasbourg, Strasbourg, France

Objectives:
Even though the “gold standard” procedure for clinical stage I non-small cell lung cancer 
(NSCLC) is pulmonary lobectomy, there is an increasing interest in anatomical sublobar resec-
tions; nevertheless, segmentectomies are still debated procedures. In European countries patients 
selection methods and outcomes are unknown. The primary purpose of the study was to describe 
the potential selection criteria for patients scheduled for lobectomy versus segmentectomy for 
stage I NSCLC. Secondary aim was to compare the two procedures, in terms of intraoperative 
variables and postoperative outcomes.

Methods:
Study design: observational multicenter retrospective cross-sectional. Data from European 
Society of Thoracic Surgeons database. Inclusion criteria were: pulmonary lobectomy or seg-
mentectomy for stage I primary lung cancer (7th TNM edition), no previous lung surgery, no 
neo-adjuvant chemo or radiotherapy. The following clinical data were analyzed: age, ASA score, 
Fev1, Fvc, Dlco, comorbidities, percentage of VATS procedures, complications rate, short-term 
outcomes. Data were described using median and IQR or absolute frequencies and percentage. 
Mann-Whitney or Chi-square test were performed as appropriate.

Results:
Among 63542 patients enrolled in the ESTS database from 2007 to 2018, 17692 met the inclu-
sion criteria; 15845 patients received lobectomy and 1847 segmentectomy; VATS procedures 
were 27.8% and 31.9%, respectively. Lobectomy group was significantly younger, had lower 
ASA score, prevalence of comorbidities and better respiratory function. The segmentectomy 
group had lower complications rate (25.6% vs 33.8%). Considering the last 5 years, ASA score 
was similar between the two groups, although pulmonary function remained significantly lower 
in the segmentectomy group.
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Conclusions:
In the ESTS database, segmentectomy was preferably offered to compromised patients, with 
limited respiratory function, higher ASA score and relevant comorbidities; despite this selec-
tion bias, the procedure had lower complications rate and similar short-term outcomes. Finally, 
tendency to propose segmentectomy even in patients with better clinical conditions had been 
noted in the last five years. 

Variables Lobectomy 
group(n=15845)

Segmentectomy 
group (n=1847) p-value C.I.

Sex, female, n (%) 5836 (36.8) 708 (38.3) 0.215 -3.8 – 0.9

Age (y), years, median (IQR) 65 (13) 66 (11) <0.001 -2.0 – -1.0

ASA >2, n (%) n= 14930 - 1738 4212 (28.2) 554 (31.9) 0.002 -6.0 – -1.3

Any cardiac comorbidity, n (%) n= 
12625 - 1368 5892 (46.7) 684 (50.0) 0.021 -6.2 – -0.5

Any other comorbitiy, n (%) n= 10466 
- 1184 3868 (37) 539 (45.5) <0.001 5.5 – 11.6

COPD, n (%) n= 10466 - 1184 569 (5.4) 100 (8.4) <0.001 -4.7 – -1.3

Previous malignancy, n (%) n= 10466 
- 1184 664 (6.3) 125 (10.6) <0.001 -6.1 – -2.3

Fev1, median (IQR) n= 5671 - 626 88 (26) 80 (30) <0.001 5.9 – 9.0

Fvc%, median (IQR) n= 3450 - 321 97 (24) 91 (27) <0.001 4.0 – 8.8

Dlco%, median (IQR) n= 4212 - 513 75 (27) 70 (27) <0.001 3.0 – 7.0

Performed access VATS, n (%) n= 
15095 - 1802 4203 (27.8) 575 (31.9) <0.001 -6.4 – -1.8

Any Complication, n (%) n= 14253 - 
1695 4814 (33.8) 434 (25.6) <0.001 -1.4– -5.9

Air leak >5 days, n (%) 
n= 14253 - 1695 1406 (9.9) 130 (7.7) 0.004 0.8 – 3.6

Atelectasis, n (%) n= 14253 - 1695 746 (5.3) 41 (2.4) <0.001 2.0 – 3.6

Major pulmonary complications, n (%) 
n= 9426 - 945 1592 (16.9) 118 (12.5) <0.001 2.1 – 6.7

Length of stay, median, days (IQR) n= 
13682 - 1615 7.0 (4) 7.0 (5) n.s.

Alive at discharge, n (%) n= 14858 - 
1707 14625 (98.4) 1688 (98.9) 0.176 -1.0 – 0.1

Disclosure: No significant relationships.
Keywords: lobectomy, segmentectomy, limited resection, ESTS database, stage I NSCLC
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O-060

LONG TERM SURVIVAL AFTER NON-SMALL CELL LUNG CANCER RESEC-
TION: IMPACT OF SURGICAL APPROACH ON NODAL UPSTAGING

M. Hennon1, A. Groman2, T. Demmy1, Sai Yendamuri1

1Department of Thoracic Surgery, Roswell Park Comprehensive Cancer Center, Buffalo, United 
States of America 
2Department of Biostatistics, Roswell Park Comprehensive Cancer Center, Buffalo, United States of 
America

Objectives:
Open thoracotomy (OPEN). robot assisted surgery (RATS) and video-assisted thoracoscopy 
(VATS) are all used for surgical rescetion of non-small cell lung cancer (NSCLC). The objective 
of this study was to assess the impact of surgical approach on nodal upstaging and consequent 
overall survival of resectable NSCLC.

Methods:
All patients in the National Cancer Database (NCDB) with their first NSCLC undergoing lobec-
tomy without neoadjuvant therapy from 2010 – 2014 were included yielding 64,676 cases. Nodal 
upstaging rates in the whole population were compared by surgical approach. Cox proportional 
Hazards modeling adjusted overall survivals for confounding variables.

Results:
Of resected patients, 5470, 17,545, and 41,661 underwent RATS (8.5%), VATS (27.1%) and 
OPEN (64.4%) approaches, respectively. The mean lymph node yield and upstaging rates 
for these approaches were 10, 11.3 and 10 (P<0.01) and 11.2%, 11.7% and 12.6% (P<0.01) 
respectively. For the 46,826 clinical stage I patient subset (RATS = 4,338; VATS=13,416; and 
OPEN=29,072), nodes were 10.6, 10.8 and 9.4 (P<0.01) and upstaging 10.8%, 11.1% and 
12.1% (P<0.01) respectively. Lymph node upstaging rates were higher in academic/integrated 
network cancer programs when compared to community cancer programs. Lymph node upstag-
ing was also associated with greater number of lymph nodes examined (12.5 vs. 10.3; P<0.001). 
Multivariable analysis demonstrated an association with improved survival of RATS and VATS 
when compared to OPEN surgery (HR=0.89 and 0.89 respectively; P<0.01) for patients with 
all stages. For patients with stage I disease, VATS, but not RATS was associated with increased 
overall survival when compared to OPEN approach (HR=0.81; P<0.01).

Conclusions:
While approach selection may matter for individual surgeons, in the overall population VATS 
appears non-inferior to RATS lobectomy with respect to lymph node yield or upstaging of NSCLC; 
practice setting, however, does seem influential. Increased observed nodal upstaging in any 
stage of NSCLC by OPEN approach may actually be associated with decreased overall survival.

Disclosure: No significant relationships.
Keywords: lung cancer, staging, minimally invasive thoracic surgery
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TUESDAY, 11 JUNE 2019
11:30 - 12:30
PULMONARY NEOPLASTIC II
O-061

IMPROVED PREDICTION OF MEDIASTINAL NODAL INVOLVEMENT IN LUNG 
CANCER PATIENTS BY APPLICATION OF ARTIFICIAL NEURAL NETWORKS

Melek Ağkoç1, A. Turna1, T. Malas2, İ. Sarbay1, H.V. Kara3, K. Kaynak1

1Department of Thoracic Surgery, Istanbul University Cerrahpasa Faculty of Medicine, Istanbul, 
Turkey   
2Software Engineering, Erste Software, Ankara, Turkey 
3Gogus Cerrahisi Anabilim Dali-Cerrahi Mono Blok Kat 5, Istanbul University Cerrahpasa 
Faculty of Medicine, Istanbul, Turkey 

Objectives:
Mediastinal lymph node involvement in non-small cell lung cancer (NSCLC) patients is a major 
prognostic factor which requires a precise detection to determine the optimal treatment strategy. 
Despite their high sensitivity for mediastinal staging, endobronchial ultrasonography-fine needle 
aspiration (EBUS-FNA) and mediastinoscopy are invasive techniques which can cause morbidity. 
In this study, we aimed to evaluate the power of artificial neural networks (ANN) for predicting 
mediastinal nodal involvement, by using clinical and radiological data.

Methods:
A total of 649 patients who underwent surgical resection for lung cancer between September 
2001 and August 2018 in our institution were evaluated. A multilayer perceptron method of 
neural network analysis was applied to the data set to predict mediastinal lymph node involve-
ment, using 9 descriptors in combination on a randomly chosen training sample and optimized 
on the corresponding test sample.

Results:
The ANN predicted the mediastinal nodal involvement with a sensitivity, specificity and accu-
racy of 100% (area under curve (AUC):1) in both training (n=276) and test (n=33) groups. The 
most important predictors were absolute leukocyte count, SUVmax of primary tumor, age, 
SUVmax of lymph nodes, maximum diameter of the tumor and smoking history, respectively. 
Multivariate analysis showed that, younger age (<65) (AUC:0.59, p=0.008) and higher SUVmax 
of lymph nodes (>2.5) (AUC:0.67, p<0.001) were significant predictors of mediastinal nodal 
involvement (Figure).
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Conclusions:
Mediastinal nodal involvement in lung cancer patients can be predicted by application of ANN 
with a very high accuracy. Invasive mediastinal staging should be considered in all patients with 
an age younger than 65 and SUVmax of lymph nodes higher than 2.5. Additionally, remarkably 
higher absolute leukocyte counts, tumor with higher SUVmax and wider diameter, and extensive 
smoking history should be considered. Future studies with more data are needed to improve the 
robustness and clinical reliability of ANN.

Disclosure: No significant relationships.
Keywords: prediction model, lung cancer, lymph node, artificial neural network
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O-062

NEOADJUVANT CHEMO(RADIO)THERAPY AND RESECTION FOR STAGE IIIA 
NON SMALL CELL LUNG CANCER (NSCLC) IN THE NETHERLAND

Pieter Joosten1, R. Damhuis2, K.J. Hartemink1

1Surgery, The Netherlands Cancer Institute-Antoni van Leeuwenhoek, Amsterdam, The Netherlands 
2Research, Netherlands Comprehensive Cancer Organisation (IKNL), Utrecht, The Netherlands

Objectives:
Currently, for patients with non-small cell lung cancer (NSCLC) stage IIIA, guidelines recom-
mend radical treatment with chemoradiotherapy (CRT) and for selective and fit patients CRT 
followed by resection (trimodality treatment, TT) is a treatment option. The choice of treatment 
depends on individual factors as age, comorbidity, histological findings and tumor classification. 
We evaluate the treatment and outcome of patients with stage IIIA NSCLC in the Netherlands.

Methods:
Data about the primary treatment of patients with clinically staged IIIA (based on the 7th edition 
of the Union for International Cancer Control (UICC) TNM classification) between 2010 and 
2016 were extracted from the Netherlands Cancer Registry. Patient characteristics and 5-year 
overall survival were compared between patients who received CRT and TT.

Results:
A total of 8397 patients were diagnosed with NSCLC stage IIIA of which 5,1% was treated by 
neoadjuvant therapy followed by a resection. Neoadjuvant therapy comprised chemotherapy 
in 86 (20%) and CRT in 343 (80%) of cases. The 5-year survival was 70% after chemotherapy 
plus surgery versus 52% after TT. The 5-year survival in the groups T1-2N2, T3N1, T3N2 and 
T4N0 was 57%, 52%, 53% and 59%, respectively.

Conclusions:
In the Netherlands, between 2010 and 2016, 5,1% of patients with cIIIA NSCLC received 
neoadjuvant therapy followed by resection. The 5-year overall survival in these patients was 
more than 50%. In conclusion, selected patients might benefit from additional resection after 
neoadjuvant therapy.

Disclosure: No significant relationships.
Keywords: The Netherlands, non-small cell lung cancer stage IIIA, chemoradiotherapy, surgery, 
5-year survival
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O-063

OUTCOMES OF PULMONARY METASTASECTOMY FOR HEAD AND NECK 
SQUAMOUS CARCINOMA: A JAPANESE MULTI-INSTITUTIONAL RETRO-
SPECTIVE STUDY

Shin Koyama1, H. Kuroda1, Y. Sakao2, Y. Yamauchi3, J. Nakajima3, K. Funai4, I. Yoshino5, N. 
Ikeda6, M. Kawamura2, M. Mun7

1Thoracic Surgery, Aichi Cancer Center Hospital, Nagoya, Aichi, Japan  
2Department of Surgery, Teikyo University School of Medicine, Itabashi-ku, Tokyo, Japan,  
3Department of Thoracic Surgery, The University of Tokyo Graduate School of Medicine, Tokyo, 
Japan 
4First Department of Surgery, Hamamatsu University School of Medicine, Hamamatsu, Shizuoka 
Prefecture, Japan 
5General Thoracic Surgery, Chiba University Graduate School of Medicine, Chiba-shi, Chiba, 
Japan 
6First Department of Surgery, Tokyo Medical University, Shinjuku-ku, Tokyo, Japan 
7Thoracic Surgical Oncology, Cancer Institute Hospital, Chuoku, Japan

Objectives:
The efficacy of pulmonary metastaectomy for head and neck squamous carcinomas (HNSC) 
remains to be clarified. This study aimed to identify the outcomes following pulmonary metas-
tasectomy for HNSC and to investigate the unfavourable prognostic factors using a Japanese 
multi-institutional retrospective study.

Methods:
We used the database from the Metastatic Lung Tumor Study Group of Japan. Between November 
1980 and April 2017, 247 patients were eventually eligible. According to the current epidemi-
ology of HNSC, the patients were divided into three groups: epipharynx, mesopharynx and 
salivary gland (n = 40, group 1), oral cavity and paranasal sinuses (n = 75, group 2) and larynx 
and hypopharynx (n = 132, group 3).

Results:
The 5-year overall survival (OS) rate was 59.1%, 25.3% and 45.3% in groups 1, 2 and 3, respec-
tively (p < 0.01). Univariate and multivariate analyses revealed unfavourable prognostic factors 
to be group 2, tumour size >30 mm and age <65 years. Therefore, on defining these two groups 
as oral cavity, paranasal sinuses with both younger age (<65 years) and tumour size (>30 mm) 
(n = 16) and the remnant MHNSC (n = 231), the 5-year OS rate in the latter was significantly 
better than that in the former (43.8% vs 8.5%) (p <0.001).

Conclusions:
According to these Japanese data, oral cavity and paranasal sinuses cancer, younger age (<65 
years) and tumour size (>30 mm) were unfavourable prognostic factors for pulmonary metas-
tasectomy from HNSC.

Disclosure: No significant relationships.
Keywords: head and neck squamous cell carcinoma, pulmonary, metastectomy
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O-064

DIAGNOSIS AND MANAGEMENT OF LUNG NEUROENDOCRINE TUMORS 
USING A NON-INVASIVE GENE BASED LIQUID BIOPSY

P.L. Filosso1, Irvin Modlin2, A. Malczewska3, K. Oberg4, L. Bodei5, M. Papotti6, L. Delsedime6, 
S. Matar7, H. Aslanian2, A. Lewczuk8, A. Kolasińska-Ćwikła9, M. Roffinella1, E.C. Fontana1, F. 
Guerrera1, E. Ruffini1, B. Kos-Kudła3, E. Arvat10, L. Annaratone6, J. Cwikla11, M. Kidd7

 
1Surgical Sciences Unit of Thoracic Surgery, University of Torino, Torino, Italy 
2School of Medicine, Yale University, New Haven, United States of America 
3Department of Pathophysiology and Endocrinology, Medical University of Silesia, Katowice, 
Poland  
4Department of Medical Sciences, Uppsala University, Uppsala, Sweden 
5Targeted Radionuclide Therapy, Molecular Imaging and Therapy Service, Department of 
Radiology, Memorial Sloan Kettering Cancer Center, New York, United States of America 
6Department of Oncology Service of Pathology, University of Torino, Torino, Italy  
7Wren Laboratories, Wren Laboratories, Branford, United States of America 
8Department of Endocrinology, Medical University of Gdansk, Gdansk, Poland 
9Institute of Oncology, The Maria Skłodowska Curie Memorial Cancer Centre and Institute of 
Oncology, Warsaw, Poland 
10Medical Sciences, University of Torino, Torino, Italy 
11Department of Radiology, University of Warmia and Mazury Medical Sciences, Olsztyn, Poland

Objectives:
The diagnosis of bronchopulmonary carcinoids (BPC) requires an invasive biopsy or surgery. 
We examined the utility of a 1ml peripheral blood “liquid biopsy” (NETest) which is a mul-
tigene NET specific biomarker to diagnose and monitor disease status and compared it with 
Chromogranin A (CgA).

Methods:
Study cohorts: BPC (n=99, including 62 TC and 37 AC), lung cancers (n=101, including 41 
adenocarcinomas (ADC), 37 squamous carcinomas (SQC), 16 SCLC and 7 LCNEC); benign 
disease (50 idiopathic pulmonary fibrosis (IPF)); healthy controls (n=102). BPC disease status 
assessed by RECIST 1.1 imaging. NETest diagnostic metrics and disease status accuracy were 
evaluated. Elevated NETest levels:> 20. Elevated CgA >109 ng/ml (EuroDiagnostica). Data: 
mean± SEM.

Results:
1. NETest: Levels were significantly increased in BPC (45±25) vs controls (9±8, p<0.0001). 
AUROC:0.96±0.01. The accuracy, sensitivity and specificity were: 92%, 84% and 100%. NETest 
was also elevated in other neuroendocrine lung NETs: SCLC (42±32) and LCNECs (28±7). 
NETest correctly distinguished progressive (61±26) from stable disease (35.5±18, p<0.0001). 
NETest levels were elevated in BPC metastatic disease irrespective of histology (AC: p<0.02; 
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TC: p=0.0006). In non-endocrine lung neoplasia, ADC (18±21) and SQC (12±11) and benign 
disease (IPF) (18±25) levels were significantly lower than BPC (p<0.001). 2. CgA: Levels 
were normal in 66% of BPC. AUROC: 0.6±0.05, p=0.05. Sensitivity 42% and specificity 92%. 
Levels did not distinguish histological subtypes (p=0.21), grade (p=0.45-0.72) or progressive 
from stable disease (p=0.47). CgA was also elevated in 26-37% of IPF/COPD and 11-16% of 
NSCLC and SCC and could not differentiate these pathologies from BPC.

Conclusions:
A gene-based liquid biopsy is ~95% accurate for BPC diagnosis. NETest levels identified image-
based disease progression with 90% accuracy. CgA blood levels were of no value in diagnosis 
or assessment of disease status. Liquid biopsy for monitoring disease status as an adjunct to 
imaging and invasive biopsy warrants investigation.

Disclosure: No significant relationships.
Keywords: lung neuroendocrine neoplasia, lung cancer, liquid biopsy
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O-065

RELATIONSHIP BETWEEN POST-OPERATIVE COMPLICATIONS AND DEATH 
IN THORACIC SURGERY: FINDINGS FROM AN INTERNATIONAL PROSPEC-
TIVE COHORT STUDY

Sadeesh Srinathan1, B. Kidane1, D. Heel-Ansdell2, Y. Shargall3, C. Finlay3, P.J. Devereaux2

 
1Surgery, University of Manitoba, Winnipeg, Canada  
2Department of Health Research Methods, Evidence and Impact (hei), McMaster University, 
Hamilton, Canada 
3Surgery, McMaster University, Hamilton, Canada

Objectives:
To determine the frequency and timing of major complications and their relationship to 30-day 
mortality in patients undergoing thoracic surgery.

Methods:
The VISION study was a large international prospective cohort study of 40,000 patients who 
underwent noncardiac surgery. All patients had routine troponin monitoring during the first 3 
postoperative days and major outcomes were prospectively recorded until 30 days after surgery. 
Patients who underwent thoracic surgery (defined as those undergoing pneumonectomy, lobec-
tomy or other thoracic surgery but excluding upper GI surgery) were included in these analyses.

Results:
Starting in October 2008, 1165 patients underwent thoracic surgery in 25 centres from 13 countries. 
Follow-up was completed December 2013. There were 47 patients who underwent pneumonec-
tomy, 468 who underwent lobectomy and 650 who underwent other thoracic procedures. The 
30-day mortality was 1.7% (n=20), occurring a median of 13 days after surgery (IQR:6.5-19 
days) and 35% (n=7) of deaths occurred after discharge. Myocardial infarctions (MI) occurred 
in 52 patients (4.5%), major bleeding in 119 patients (10.2%) and new clinically important atrial 
fibrillation in 35 patients (3.0%). Infection occurred in 98 patients (8.4%), of which 54 patients 
(4.6%) had sepsis. The mortality rate associated with each of these complications was: MI 7.7% 
(95%CI:3.0-18.2), bleeding 2.5%(95%CI:0.9-7.2), new AF 8.6% (95%CI3.0-22.4), infection 
7.1% (95%CI:3.5-14.0) and sepsis 11.1% (95%CI:5.2-22.2). Cummulative Percentage of Events.
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Conclusions:
In a large prospective international study of a representative population of patients undergoing 
thoracic surgery worldwide, 30-day mortality rate was 1.7% with a third of patients dying after 
discharge. Infections, MI and bleeding events occur more frequently than previously reported 
in registry data. AF is associated with a high 30-day mortality risk and early identification of 
those at risk may help in improving outcomes. Our data suggest that larger prospective studies 
on representative populations of patients undergoing thoracic surgery may enhance our under-
standing of perioperative risk.

Disclosure: No significant relationships.
Keywords: prospective cohort study, international, post-operative complications
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O-066

COMPLETENESS OF LYMPH NODE DISSECTION IN PATIENTS UNDERGO-
ING ROBOTIC- (UNIPORTAL) VIDEO ASSISTED- OR OPEN SURGERY FOR 
NON-SMALL CELL LUNG CANCER

Lisa Van Der Woude
Cardiothoracic Surgery, Radboudumc, Nijmegen, The Netherlands

Objectives:
In patients with NSCLC, lymph node metastases are an important prognostic factor. Despite an 
accurate pre-operative work up, for optimal staging an intrapulmonary- and mediastinal lymph 
node dissection (LND) as part of the operation are mandatory. The aim of this study is to assess 
the completeness of LND in patients undergoing an intended curative resection for NSCLC in 
the Netherlands.

Methods:
In a retrospective population-based study, the per-operative LND was evaluated in 5.323 patients 
who had undergone a lobectomy for clinical N0 NSCLC between January 2013 and December 
2017. Our national lung cancer registry was used to identify number and location of lymph 
nodes, explored during the operation. The LND was considered complete, when at least three 
mediastinal (N2) lymph node stations, always including station 7, were sampled or dissected, 
in addition to the intrapulmonary (N1) lymph nodes from station 10 and 11. Lymph nodes from 
station 12 to 14 were regarded as part of the lobar resection. A comparison was made between 
minimally invasive and open surgery.

Results:
Of 3.683 patients, who had successfully undergone a minimally invasive resection by robotic- or 
(uniportal) video assisted surgery, a sufficient intrapulmonary LND was performed in 46.7% 
and a sufficient mediastinal LND in 57.9%. A complete LND of both N1 and N2 stations was 
performed in 30.8%. For 1.640 patients who underwent a resection by thoracotomy, these num-
bers were 42.6%, 57.8% and 28.8%, respectively. 
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Variable
Thoracoscopy 
n = 3683 
No (%)

Thoracotomy 
n = 1640 
No (%)

Sex

Male 1811 (49.2) 997 (60.9)

Female 1872 (50.8) 641 (39.1)

Age

< 60 years 788 (21.5) 390 (23.9)

60 - 69 years 1441 (39.2) 600 (36.7)

70 - 79 years 1257 (34.2) 551 (33.7)

> 79 years 186 (5.1) 94 (5.7)

ECOG Performance Status

0 2196 (59.6) 873 (53.2)

1 898 (24.4) 439 (26.8)

2 + 109 (3.0) 62 (3.8)

Missing 480 (13.0) 266 (16.2)

DLCO

< 40% 29 (0.8) 17 (1.0)

40 - 80% 1874 (50.9) 840 (51.2)

> 80% 1360 (36.9) 545 (33.2)

Unknown 420 (11.4) 238 (14.5)

Tumour location

Left upper lobe 918 (24.9) 483 (29.5)

Left lower lobe 612 (16.6) 281 (17.1)

Right upper lobe 1239 (33.6) 550 (33.5)

Right middle lobe 221 (6.0) 70 (4.3)

Right lower lobe 666 (18.1) 245 (14.9)

Missing 27 (0.8) 11 (0.7)

Type of surgical approach

VATS 3408 (92.5)

UVATS 151 (4.1)

RATS 124 (3.4)

Histology

Adenocarcinoma 2397 (65.1) 837 (51.0)

Squamous cell carcinoma 895 (24.3) 618 (37.7)

Other 391 (10.7) 185 (11.3)

Neoadjuvant therapy

No 3626 (98.5) 1501 (91.5)

Yes 57 (1.5) 136 (8.3)

Missing 0 (0.0) 3 (0.2)
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N1 station: N10

No resection or sampling 1137 (30.9) 480 (29.3)

Resection or sampling completed 2452 (66.6) 1101 (67.1)

Missing 94 (2.6) 59 (3.6)

N1 station: N11

No resection or sampling 1161 (31.5) 604 (36.8)

Resection or sampling completed 2436 (66.1) 992 (60.5)

Missing 86 (2.3) 44 (2.7)

N1 stations: N12-14

No resection or sampling 2321 (63.0) 1039 (63.4)

Resection or sampling completed 1175 (31.9) 511 (31.2)

Missing 187 (5.1) 90 (5.5)

N1

No complete LND 1847 (50.1) 873 (53.2)

Complete LND 1719 (46.7) 698 (42.6)

missing 117 (3.2) 69 (4.2)

N2

< 3 1551 (42.1) 693 (42.3)

≥ 3 (complete LND) 2132 (57.9) 947 (57.7)

N1 + N2

No complete LND (no N1 or N2 com-
pleted) 967 (26.3) 467 (28.5)

Complete N1 LND (no complete N2) 584 (15.9) 226 (13.8)

Complete N2 LND (no complete N1) 997 (27.1) 475 (29.0)

Complete N1 + N2 LND 1135 (30.8) 472 (28.8)

pN stage

pN0 3177 (86.3) 1274 (77.7)

pN1 296 (8.0) 240 (14.6)

pN2 194 (5.3) 117 (7.1)

pN3 1 (0.0) 1 (0.1)

missing 15 (0.4) 8 (0.5)

Conclusions:
A complete LND of both intrapulmonary- and mediastinal lymph nodes, in concordance with 
international guidelines, is performed only in a minority of patients in the Netherlands. No dif-
ference appeared between open and minimally invasive surgery.

Disclosure: No significant relationships.
Keywords: lymph node dissection, NSCLC, completeness, open surgery, minimal invasive surgery
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TUESDAY, 11 JUNE 2019
14:00 - 15:00
CHEST WALL/DIAPHRAGM/PLEURA SESSION
O-067

MINIMALLY INVASIVE SURGICAL APPROACH FOR DIAPHRAGMATIC EVEN-
TRATION: ANALYSIS OF 68 CASES

I. Yalcinkaya1, Cansel Atinkaya Baytemir1, Ş. Urek1, D. Gürer2, S. Kahraman2, O. Derdiyok1

1Thoracic Surgery, Department of Thoracic Surgery, Sureyyapasa Chest Diseases and Throracic 
Surgery Training and Research Hospital, İstanbul, Turkey, Istanbul, Turkey 
2Thoracic Surgery, Department of Thoracic Surgery, Fatih Sultan Mehmet Training and Research 
Hospital, İstanbul, Turkey, Istanbul, Turkey

Objectives:
Nowadays, minimally invasive surgical methods are preferred for plication rather than thora-
cotomy. One of these methods is the hybrid method called video-assisted mini-thoracotomy 
(VAMT). We aimed to present the results with this method.

Methods:
Diaphragm plication that described previously by Yalcinkaya and et al. (1) was performed in 68 
patients with dyspnea on diaphragmatic paralysis and eventration, between December 2009 and 
August 2018 in Sureyyapasa Chest and Thoracic Disease, Department of Thoracic Surgery.47 
were male and 21 were female. Fifteen of the cases were in the right and 53 in the left.

Results:
There was no conversion to thoracotomy and did not observed major complication in all patients.
There was no postoperative mortality and minimal complications developed in the six patients.
Symptoms improved in 65 patients, minimal disappeared in two patients, and did not regressed 
in one obese patient.When the preoperative and postoperative FEV1 (% and lt) values   of the 
patients were compared, a statistically significant increase was found in both parameters (p 
<0.001). There is an average increase of 12.1% in FEV1 (lt). Similarly, when the preoperative 
and postoperative FVC (% and lt) values   were compared, there was a statistically significant 
increase in both parameters (p <0.001). There was an increase of 11.5% in FVC (lt) values. 
Recurrence was detected in one patient during long follow-ups, this patient did not accept the 
operation and was followed-up.

Conclusions:
The study shows that diaphragm plication by VAMT is an effective, easy-to-apply, and a fast 
technique. In this surgical method, adequate diaphragmatic tension similar to that of open sur-
gery can be obtained, and a statistically significant improvement can be obtained in spirometric 
tests. Diapragmatic plication by VAMT with smaller incisions and less postoperative pain, faster 
recovery and hospital discharge, along with the rapidity and inexpensive means of the mini-
thoracotomy were the major advantages of this hybrid approach.
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Disclosure: No significant relationships.
Keywords: diaphragmatic plication, video-assisted minimal thoracotomy, hybrid approach, 
diaphragmatic plication, video-assisted minimal thoracotomy, hybrid approach
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O-068

SURGICAL RIB STABILIZATION AFTER BLUNT CHEST TRAUMA USING A 
NEW EASY-TO-APPLY SCREWLESS OSTEOSYNTHESIS MATERIAL

A. Xhambazi, Aljaz Hojski, M. Wiese, D. Subotic, W. Moersig, D. Lardinois
Thoracic Surgery, University Hospital of Basel, Basel, Switzerland

Objectives:
Nitinol (a nickel titanium shape memory alloy) is extensively used in medical implants where 
its super elasticity enables endurance under continuous distortion or kinking. To the best of our 
knowledge, this is the biggest so far published case series.

Methods:
Retrospective study of our single-center case series using Nitinol plating system for rib frac-
tures stabilization. The rib fracture stabilization system efficiency and safety were addressed. 
Surgical technique is straightforward. It starts with exposure and reposition of fracture. No rib 
denudation is necessary, therefore intraoperative intercostal structures injuries occur seldom. 
The suitable plate is briefly exposed to water ice and can be thereafter easily deformed to allow 
simple adaptation on the fracture. At body temperature, covered by a warm gauze, a memory 
shape effect closes the plate around the rib thereby stabilising the fracture.

Results:
From September 2017 to October 2018, 74 patients with rib fractures were operated on, 5 after a 
polytrauma. Surgical indications are summarised in Table 1. The average patients’ age was 62.9 
years. A total of 66 patients (89%) were operated using nitinol plates, 54 (73%) were stabilized 
exclusively with nitinol. The average duration of the operation was 113 (51-230) minutes. The 
mean hospital stay was 13 (5-52) days. One patient (1.3%) operated with Nitinol and Synthesis 
System had a wound infection. In two (2,3%) patients the material breakage occurred during the 
follow-up. The postoperative pain analysis via VAS is presented in Figure 1. 

Table 1: Surgical indications for the chest wall stabilisation with Nitinol plating system

Surgical indication Patients (No.) (%)

Rib dislocation / Pain 38 57

Flail chest 15 23

Hemothorax 6 9

Pseudarthrosis 7 11
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Conclusions:
Based on the duration of surgery, hospital stay and postoperative pain we can conclude that 
this method is a safe and efficient technique for rib fractures stabilization, associated with a 
low complication-rate. Simple application enables stabilization of 3 to 4 ribs through a single 
small incision. Nitinol plates are a good choice for osteoporotic bone and material is known to 
be resistant against bacterial colonization.

Disclosure: No significant relationships.
Keywords: rib, trauma, fracture, blunt, stabilisation, nitinol
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O-069

LOCALLY ADVANCED LUNG CANCER REQUIRING CHEST WALL RESEC-
TION: WHAT DICTATES SURVIVAL AFTER COMPLETE (R0) RESECTION?

Gregory Jones1, R. Caso1, J.S. No2, K.S. Tan3, J. Dycoco1, B. Park1, M. Bott1, M.S. Bains1, D.R. 
Jones1, G. Rocco1

1Thoracic Surgery Service, Memorial Sloan Kettering Cancer Center, New York, United States of 
America 
2Surgery, Weill Cornell Medical College, NYC, United States of America 
3Department of Epidemiology and Biostatistics, Memorial Sloan Kettering Cancer Center, New 
York, United States of America

Objectives:
Non-small cell lung cancer (NSCLC) invading the chest wall (T3-T4), though rare, poses a chal-
lenging multidisciplinary undertaking, and carries a high risk of recurrence and poor survival 
(30-40% and 20-50% at 5 years, respectively). Completeness of resection and extent of nodal 
involvement have been the primary determinants of survival, but in patients with R0 resection, 
these determinants are much less clear.

Methods:
A retrospective review of a prospectively maintained database was conducted for all chest wall 
resections for NSCLC at single institution from 2004 to 2018. Post-operative complications/
readmissions and mortality were reported. Logistic regression was used to determine factors 
associated with DFS and OS, using hazard ratios (HRs) and 95% confidence intervals (CIs). 
DFS and OS were estimated using Kaplan-Meier approach.

Results:
A total of 100 chest wall resections were performed for locally advanced lung cancer from 2004-
2018. Seventy-three (73%) patients underwent induction therapy, and all but 12 experienced at 
least a partial response. The median number of ribs resected was 3 (range, 1-7), and 67 (67%) 
underwent prosthetic chest wall reconstruction, with no difference in 90-day complications 
between those with and without reconstruction (p=0.135). Thirty-two (32%) patients recurred 
(12 local), and 26 patients died without recurrence. Pathologic N2 (pN2) status (HR 3.12, CI 
1.56-6.25, p=0.001) and OR blood transfusion (HR 2.24, CI 1.28-3.92, p=0.005) were associ-
ated with worse DFS, whereas increasing preoperative forced vital capacity (FVC) (OR 0.97, 
CI 0.96-0.99, p=0.013) was associated with better DFS. Additionally, increasing pathologic 
stage (pStage) (see table), lack of response to neoadjuvant therapy (HR 8.02, CI 2.53-25.40, 
p=0.0004), and presence of cardiovascular comorbidity (HR 2.64, CI 1.45-4.82, p=0.002) were 
associated with worse OS.

Conclusions:
This analysis shows that pathologic nodal status and overall pathologic stage, as well as response 
to neoadjuvant therapy strongly influence survival in completely resected NSCLC with chest 
wall invasion. 
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Disclosure: No significant relationships.
Keywords: non-small cell lung cancer, chest wall resection, chest wall reconstruction
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O-070

BEVACIZUMAB AS TRIPLE INDUCTION CHEMOTHERAPY DOES NOT 
INCREASE BLEEDING COMPLICATIONS DURING MESOTHELIOMA SURGERY

Olivia Lauk1, K. Bruestle1, M. Friess1, D.L. Nguyen-Kim2, T. Frauenfelder2, A. Curioni3, W. 
Weder1, I. Opitz1

1Department of Thoracic Surgery, University Hospital Zurich, Zurich, Switzerland 
2Institute of Diagnostic and Interventional Radiology, University Hospital Zurich, Zurich, 
Switzerland  
3Department of Oncology, University Hospital Zurich, Zurich, Switzerland

Objectives:
Adding anti-angiogenic Vascular Endothelial Growth Factor (VEGF) inhibitor bevacizumab to 
doublet cisplatin/pemetrexed (cis/pem) in 2nd line treatment for malignant pleural mesothelioma 
was reported to have a significant improvement on overall survival in a phase III trial by Zalc-
man et al. However, increased high grade bleeding after operation was reported. In the present 
analysis, we report on intra- and postoperative bleeding risk when bevacizumab (avastin) was 
used as induction therapy prior to surgery for mesothelioma.

Methods:
227 malignant pleural mesothelioma (MPM) patients intended to be treated at the University 
Hospital of Zurich between 2002 and 2018. 25 patients were treated with 3 to 6 cycles of induc-
tion chemotherapy with cis/ pem and bevacizumab, whereas the last cycle prior to surgery was 
conducted without bevacizumab. These 25 patients were compared with a historical cohort 
undergoing doublet induction chemotherapy with cis/pem alone. The use of erythrocytes until 
postoperative day (POD) 14 was analyzed. Tumor response to induction chemotherapy was 
assessed by modified response criteria in solid tumors (mRECIST) in a restaging CT scan as 
shown in Figure.
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Results:
According to mRECIST criteria, nine patients presented with partial remission (PR) and 16 
patients showed a stable disease (SD) after triplet chemotherapy compared to 50 with PR, 87 with 
SD and 29 with progressive disease (PD) in the historical cohort. There was a significant differ-
ence between both groups (p=0.043). The median intraoperative blood loss in the bevacizumab 
group was 600ml and in the historical group 700ml. The intraoperatively applied erythrocyte 
concentrates in the bevacizumab group was six compared to 64 in our historical control (p=0.64) 
and in the postoperative phase three compared to 12, respectively.

Conclusions:
These initial data demonstrate that macroscopic complete resection can be performed safely 
after induction chemotherapy with the addition of bevacizumab. Tumor response rates were 
significantly better when adding bevacizumab.

Disclosure: No significant relationships.
Keywords: bevacizumab, induction chemotherapy, bleeding risk, RECIST, malignant pleural 
mesothelioma
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O-071

PROLIFERATION INDEX AND NUCLEAR PRMT5 EXPRESSION AS PROGNOS-
TIC INDICATORS IN SURGICALLY RESECTED EPITHELIAL MESOTHELIOMA 
PATIENTS

Luca Luzzi1, M. Barbarino2, L. De Leonibus1, P. Paladini1, F. Meniconi3, C. Bellan2, A. Giordano2

1Thoracic Surgery Unit, Siena University Hospital, Siena, Italy  
2Biomedical Technology Department, Medical Science and Experimental Oncology Lab, Siena, 
Italy  
3Thoracic Surgery Unit, University of Siena, Siena, Italy

Objectives:
To investigate the prognostic impact of proliferation index and expression of PRMT5, a protein 
that regulates gene transcription, in a homogeneous series of patients who underwent surgical 
treatment of epithelial malignant mesothelioma.

Methods:
Between January 2009 and August 2013, we selected 20 consecutive patients operated for malig-
nant pleural mesothelioma. Inclusion criteria were: pleurectomy and decortication as upfront 
treatment, hyperthermic intra-cavitary chemotherapy, adjuvant chemotherapy, macroscopic radi-
cal resection and epithelial histology confirmation. Recurrences were detected in the majority at 
CT scan and few of them needed a biopsy for tumor recurrence confirmation. Each patient was 
investigated for PRMT5 expression, tumor proliferation index and survival.

Results:
The overall 36 months survival was 30% and 10% at 60 months; median survival 15 months, 
mean survival of 28 months. Despite patients were homogeneous for histology, the proliferation 
index evaluated by Ki67 expression showed a wide range of variation. An inverse correlation 
between Ki67 expression and survival was found (r=0,518; p=0,003). We found a significant 
difference in 5 years survival (57% vs 7%, p=0.002) in patients with a proliferation index lower 
than 20%. Because the proliferative index seems to be strictly correlated with survival, we asso-
ciate the Ki67 with the nuclear and cytoplasmic PRMT5 expression. We observed a significant 
inverse correlation between Ki67 and the nuclear PRMT5 expression (r=0,250; p=0.025). No 
corrleations were found with cytoplasmic PRMT5.

Conclusions:
The proliferation index seems to be a significant prognostic factor for operated epithelial malignant 
mesothelioma and a proliferation index less than 20% is associated to a significant long-term 
survival. Nuclear PRMT5 expression is inverse correlated with mesothelioma cells proliferation.

Disclosure: No significant relationships.
Keywords: mesothelioma, decortication, PRMT5, pleurectomy
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O-072

PROGNOSTIC VALUE OF TILS (TUMOR INFILTRATES LYMPHOCYTES) AND 
PET IN PLEURAL MALIGNANT MESOTELIOMA: RETROSPECTIVE ANALYSIS 
OF MONOCENTRIC EXPERIENCE

Ilaria Righi1, L. Rosso1, N. Fusco2, M. Castellani3, L. Florimonte3, E. Sajjadi2, F. Damarco1, M. 
Nosotti1

1Thoracic Surgery and Lung Transplant Unit, Fondazione IRCCS Cà Granda Ospedale Maggiore 
Policlinico di Milano, Milan, Italy 
2Pathology Unit, Fondazione IRCCS Cà Granda Ospedale Maggiore Policlinico di Milano, Milan, 
Italy 
3Nuclear Medicine Unit, Fondazione IRCCS Cà Granda Ospedale Maggiore Policlinico di Milano, 
Milan, Italy

Objectives:
Malignant pleural mesothelioma (MPM) is a relatively rare but aggressive cancer with poor 
prognosis. A therapeutic gold-standard doesn’t exist, so the treatment is nowadays object of 
randomized clinical trials. A high SUV (standard uptake value) at preoperative positron emission 
tomography (PET) is a prognostic value of worse prognosis. The histological analysis of tumor-
infiltrating lymphocytes (TILs) has increased importance in different cancers, for prognostic value 
and for immunotherapies. In MPM it’s not known if SUV is higher in case of high lymphocytic 
concentration (TILs) in tumoral tissue. This kind of analysis was conducted in different studies 
with no clear evidence of a prognostic value of lymphocytes assessment. The aim of this study 
is to evaluate whether in MPM there is an association between SUV, histotype, TILs score and 
subtypes, and clinical outcomes.

Methods:
A retrospective analysis of 119 patients affected by MPM, diagnosed in Policlinico of Milan 
between 2010 and 2016, was conducted. The population was homogeneous for age, sex, staging; 
epitelioid histotype was predominant. The specimens were analized by two different pathologists 
in order to assess TILs by immunochemistry, both intratumoral and peritumoral. Cox regression 
was made: SUV, histology, Ki67, TILs score (intratumoral and peritumoral), mitosis, CD (cluster 
of differentiation) were related to survival.

Results:
SUV and sarcomatoid subtype are related to longer survival. A high total TILs score relates 
to better prognosis, without statistical significance (p=0.084). However, univariate analysis of 
peritumoral TILs demonstrated an association (p=0.02) with longer survival: significance and 
survival are higher in epitelioid subtype; no relation was found in sarcomatoid one. The χ2 test 
didn’t show relations between SUV and TILs.
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Conclusions:
Despite the limits of a monocentric retrospective study, this analysis demonstrated a relation 
between MPM TILs and survival, especially in epitelioid subtype. Further investigations about 
TILs as markers of prognosis or immunotherapic targets have to be pursued.

Disclosure: No significant relationships.
Keywords: lymphocytes, PET, TILs, mesothelioma, pleura
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TUESDAY, 11 JUNE 2019
14:00 - 15:00
INTERESTING CASES
O-085

AN UNEXPECTED COMPLICATION OF CARCINOID TUMOR

Andrey Akopov, A. Rusanov, A. Romanikhin, N. Kazakov, S. Dvoreckiy, M. Urtenova, I. 
Chistiakov, M. Kovalev, V. Teplov
Thoracic Surgery, Pavlov First State Medical University, Saint-Petersburg, Russian Federation

Objectives:
The possibilities of radical treatment of malignant tumor with critical tracheal stenosis are 
extremely limited. During Interactive case presentation session this case allows discussing 
endobronchial treatment of critical malignant airway stenosis, preoperative chemotherapy and 
PDT of central carcinoid tumor, radical surgical intervention, as a result of which the patient 
was completely cured after a life-threatening complication.

Methods:
We report on a 42-year-old male who developed acute stridor and respiratory arrest. Two months 
earlier, the atypical carcinoid tumor of right upper bronchus was found to be unresectable because 
of tracheal wall and mediastinal lymph nodes involvement, T4N2M0.

Results:
Emergency tracheal intubation and artificial lung ventilation failed to improve oxygenation. 
Bronchoscopy revealed 95% stenosis of the distal trachea. A metallic non-covered stent was 
placed from the bronchus intermediate to the trachea that immediately improved ventilation and 
allowed to extubate the trachea. The patient was considered possibly resectable after induction 
treatment, chemotherapy (Etoposide+Cisplatin) and endobronchial photodynamic therapy (PDT) 
“through stent” started. After 4 courses partial response was achieved. Right pneumonectomy 
with wedge tracheal resection together with the stent removal was performed. Pathological 
examination revealed atypical carcinoid T4N0M0 with negative resection margins. Postoperative 
course was uneventful. After 2 years there is no evidence of recurrence.

Disclosure: No significant relationships.
Keywords: photodynamic therapy, pneumonectomy, carcinoid tumor, critical tracheal stenosis, 
stenting, neoadjuvant treatment



Tuesd
ay P.M

.
A

b
stracts 123 - 166

135

Dublin – Ireland – 2019 ABSTRACTS

O-086

MEDIASTINAL TRACHEOSTOMY IN A LOCALLY ADVANCED LARYNGEAL 
TUMOR: SHOULD WE GO THAT FAR?

Benoit Bibas1, H. Minamoto2, P. Cardoso2, P.M. Pêgo-Fernandes2, R. Terra3

1Thoracic Surgery, University of Sao Paulo, Sao Paulo, Brazil  
2Thoracic Surgery, InCor HCFMUSP, Sao Paulo, Brazil 
3Thoracic Surgery, ICESP-HCFMUSP, Thoracic Surgery, Brazil

Objectives:
Anterior mediastinal tracheostomy is a rare procedure that allows complete resection of advanced 
cervical tumors with invasion of the mid-trachea. However, the short tracheal stump complicates 
tracheostomy function and also increases the risk of fatal bleeding due to a fistula between the 
trachea and great vessels. The objective is to report a case in which a mediastinal tracheostomy 
was performed and to discuss its indications.

Methods:
We report the case of a 57 years-old patient with a history of dysphonia and dyspnea for 6 
months. Bronchoscopy revealed an invasive laryngeal tumor with near total obstruction of the 
airway. Biopsy of the lesion showed an invasive epidermoid carcinoma of the larynx. CT scan 
depicted a large mass that obliterated the entire larynx and extended down to the mid trachea, 
below the sternal notch. A total laryngectomy with an anterior mediastinal tracheostomy was 
proposed. Total laryngectomy with bilateral cervical lymph node dissection was undertaken. 
The tumor extended down to 4 cm above the carina. An anterior mediastinal tracheostomy was 
accomplished through resection of the manubrium, first and second ribs and the medial por-
tion of both clavicles. The trachea was transected, and the tracheal stump sutured to the skin. It 
was placed below the left brachiocephalic vein and above the arterial trunk. A cuffed number 6 
tracheostomy cannula was used.

 A: CT Scan / B: Intraoperative view after sternal resection / C: Long-term status

Results:
Reconstruction of the pharynx was done with a microsurgical free-flap from the right thigh. The 
patient had a salivary fistula in the early post-operative period, complicated by wound infection. 
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It was treated with vacuum-assisted therapy. Final staging was a pT4a pN2c epidermoid carci-
noma. The patient was discharged at the 45th postoperative day. He was breathing spontaneously 
and with adequate oral intake. He died 12 months after the operation due to disease progression.

Disclosure: No significant relationships.
Keywords: mediastinal trachestomy, extended resection of the trachea, tracheostomy
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O-087

WHAT IS THE BEST TREATMENT FOR AN INFECTED DESTROYED STERNUM?

J. Tricard1, Anaëlle Chermat1, E. Denes2, S. El Balkhi3, F. Bertin1

1Thoracic Surgery, Dupuytren Teaching Hospital, Limoges, France 
2R&D, I.Ceram, Limoges, France 
3Pharmacology Lab, Dupuytren Teaching Hospital, Limoges, France

Objectives:
Reconstruction of sternum in an infectious context is challenging if a prosthesis in needed.

Methods:
We used an antibiotic loaded ceramic sternum to replace an infected destroyed sternum.

Results:
A 53-year-old man suffering of sternal dehiscence following quadruple coronary heart bypass 
and DSWI. Several surgeries as well as vacuum-assisted closure therapy and several lines of 
antibiotic treatment were performed without efficacy. After 15 months of evolution the scar 
was closed but a fistula persisted associated to expulsion thru the skin of bony parts. Staphy-
lococcus epidermidis and Klebsiella pneumoniae were present in the scar and the unhealed 
sternum samples. Dehiscence and infected sternum had consequences on patient’s health and 
breath. As no foreign body could be implanted due to the high risk of infection, an antibiotic 
(gentamicin) loaded ceramic sternum was designed to mechanically close the chest wall while 
protecting it from bacterial colonization during its implantation. During surgery, debridement 
allowed removal of infected and necrotic parts and bacteriological samples. These latter grew 
with S. epidermidis and Enterobacter cloacae sensitive to gentamicin. Local antibiotic sampling 
revealed a concentration largely exceeding the one needing to be efficient for at least 24 hours. 
After one hour, the local concentration was >200 folds the one needed. Concurrently, during 
the first two days following implantation no gentamicin was retrieved from blood samples, 
lowering the risk of toxicity. After a follow-up of more than 9 months, there is no relapse of 
infection, the chest wall is stable, while the patient is well-being retrieving his daily activities. 
Pulmonary functional tests after 6 months showed a stabilization of his Total Lung Capacity, 
Slow Vital Capacity and Forced Expiratory Volume in 1 sec. This innovative surgical technique 
can be of interest for patients for whom there is a bad evolution after DSWI, needing a sternal 
replacement in an infected context.

Disclosure: J. Tricard: Antibiotic loaded ceramic sternum
A. Chermat: Antibiotic loaded ceramic sternum
E. Denes: Employee of I.Ceram
E. Denes: Ceramic sternum
S. El Balkhi: Antibiotic loaded ceramic sternum
F. Bertin: Member of the I.Ceram scientific committee 
F. Bertin: Antibiotic loaded ceramic sternum
Keywords: DSWI, antibiotic, ceramic sternum, prosthesis, mediastinitis
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O-088

CERVICAL MEDIASTINOSCOPY: ALWAYS SAFE?

Céline Clement, M. Janssen, P. Vanacker, O. François, C. Missant, P. Lerut
Department of Thoracic and Vascular Surgery, AZ Groeninge, Kortrijk, Belgium

Objectives:
Cervical video mediastinoscopy is an effective method in harvesting lymph nodes for tissue 
diagnosis and mediastinal staging for mediastinal diseases and lung neoplasms. In the hands 
of thoracic surgeons mediastinoscopy is an outpatient procedure with minimal morbidity and 
almost non-existing mortality. Perioperative stroke has been reported as a complication in less 
than one percent.

Methods:
We present a male patient who underwent a cervical video mediastinoscopy for diagnostic 
purposes. A tentative diagnosis of vasculitis, sarcoidosis or lupus was withheld due to fever of 
unknown origin, recurrent pericarditis and lethargy with hypermetabolic mediastinal and bilateral 
hilar adenopathy on PET-CT. Perioperatively an episode of hypertension occurred, followed 
by profound drug-induced hypotension. Immediately postoperatively the patient woke up with 
left hemiplegia and dysarthria due to cerebral infarction. Retrospectively, a soft plaque in the 
innominate artery must have been dislodged during manipulation causing cerebral infarction 
with Cushing reflex’s hypertension and the drug-induced hypotension created additional hypo-
perfusion of the right cerebral hemisphere. 
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Results:
Mediastinoscopy is a safe and effective diagnostic tool, but cerebral infarction may occur as a 
complication due to the nature of the procedure. A correct operating technique with minimal 
great vessel compression is necessary to avoid dislodging a plaque of the innominate artery. 
Perioperative blood pressure control should be meticulous to avoid inappropriately treating 
hypoperfusion from innominate artery compression and includes invasive blood monitoring on 
the right and non-invasive monitoring on the left upper limb. Mediastinoscopy is performed as 
mediastinal staging in lung cancer in a patient population that also has an atherosclerotic burden 
due to smoking. Therefore, a preoperative workup should always include a CT-angiography scan 
to evaluate important soft plaques or significant stenosis of the extracranial carotid arteries and 
innominate artery. When a sudden, unexpected episode of hypertension occurs perioperatively, 
suspicion of cerebral infarction should arise.

Disclosure: No significant relationships.
Keywords: mediastinoscopy, cerebral infarction, innominate artery
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O-089

A NEW WAY TO TREAT PULMONARY VEIN STENOSIS POST PNEUMONECTOMY

Gerard Fitzmaurice1, I. Bukowska2, C. Toale1, M. Griffin2, K. Redmond1

1Thoracic Surgery, Mater Misericordiae Hospital, Dublin, Dublin, Ireland 
2Anaesthesia, Mater Misericordiae Hospital, Dublin, Dublin, Ireland

Objectives:
Pulmonary vein stenosis post-pneumonectomy syndrome (PPS) is rare with 2 published case 
reports [1,2]. This case reports a novel approach to surgical centralisation of the mediastinum.

Methods:
An 80-year-old female presented three years post-right pneumonectomy for metastatic breast 
cancer with an MRC dyspnoea scale of 4. CT Thorax demonstrated prominent mediastinal shift 
of the left lung to the right with a focally narrowed left inferior pulmonary vein as it passed 
between the left auricle and descending thoracic aorta. Endovascular stenting was not feasible. 
CT volumetric PPS analysis facilitated pre-sizing of the implant.

Results:
At redo right thoracotomy, a PPS fibrous capsule was noted with a pseudo-pericardium over 
the heart. This capsule was incised but preserved, avoiding the phrenic nerve and hilar stump 
structures. Following an antibiotic washout, a Natrelle INSPIRA TM smooth round breast implant 
(345 g) with a responsive silicone gel enabled optimal moulding within the pericardial space. 
A Vicryl mesh supported positioning of the implant within this pseudocapsule. Intra-operative 
transoesphagheal echocardiogram (TOE) guided mediastinal repositioning and demonstrated a 
reduction in left inferior pulmonary vein (s wave) flows from 105 cm / second to 20 cm / second 
(in the thoracotomy position). The patient was anticoagulated for a minor MCA infarct day 5, no 
neurological sequelae. Discharged day 13, noting significant symptom improvement. Conclu-
sion: Sizing of a prosthetic implant for PPS pulmonary vein stenosis, either in a novel way into 
the pericardial space or conventionally into the pleural cavity, can be optimally achieved with 
the use of CT volumetric analysis and peri-operative TOE. References: 1. Partington SL et al. 
Pulmonary vein stenosis following left pneumonectomy: a variant contributor to PPS. Chest 
2010;137(1):205-6. 2. Bastin AJ et al. Breathlessness after pneumonectomy: consider PPS. Clin 
Lung Cancer 2010; 11(6): 423-5.

Disclosure: G. Fitzmaurice: Natrelle INSPIRA (TM) Smooth breast implant (ALLERGAN 
INSPIRA ™ SRM 345g)
I. Bukowska: Natrelle INSPIRA (TM) Smooth breast implant (ALLERGAN INSPIRA ™ SRM 
345g)
C. Toale: Natrelle INSPIRA (TM) Smooth breast implant (ALLERGAN INSPIRA ™ SRM 345g)
M. Griffin: Natrelle INSPIRA (TM) Smooth breast implant (ALLERGAN INSPIRA ™ SRM 345g)
K. Redmond: Natrelle INSPIRA (TM) Smooth breast implant (ALLERGAN INSPIRA ™ SRM 
345g)
Keywords: post-pneumonectomy syndrome, pulmonary vein stenosis, intra-pericardial prosthesis
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O-090

A RARE SYNDROME DIAGNOSED BY GENETIC TEST

Loreta Korotcenko1, S. Azzarello-Burri2, A. Baumer2, S. Hillinger1, W. Weder1, I. Opitz1, O. Lauk1

1Department of Thoracic Surgery, University Hospital Zurich, Zurich, Switzerland 
2Medical Genetics, University of Zurich, Zurich, Switzerland

Objectives:
We present a patient with mutation in folliculin (FLCN) gene leading to Birt-Hogg-Dubé syn-
drome (BHD), which was underdiagnosed until next generation sequencing (NGS) and NGS-
based CNV analysis was accessible.

Methods:
A 54-year old female with a history of breast cancer was first referred to our department in 2017. 
The patient presented with bilateral pulmonary blebs, suffered from back pain and digestion 
problems. Initial diagnostic work up included chest X-ray and computed tomography (CT) and 
led to the diagnosis of a huge bulla on the left side, whilst having bilateral unspecific bullous 
lung tissue changes and pleural effusion. Alfa-1-Antitrypsin test was normal. Due to persistent 
and progressive chest-pain on the left side and high infection parameters, bulla was thoraco-
scopically resected, pleural effusion sampled, pericardium fenestrated and an additional tissue 
biopsy was taken. Histological work up showed no pathological findings. Therefore, patient 
was discharged home without further treatment plans. Ten months later, after the diagnosis of 
renal angiolipoma, patient was referred to our clinic again with suspicion of BHD. The bulla, 
this time on the right side, was progressive, wherefore it was also resected. Definitive histology 
showed no prove of BHD syndrome. Six months later, patient was referred for germline genetic 
testing which was done by next generation sequencing of several possibly associated genes: 
FLCN (BHD) and TSC1, TSC2 (tuberous sclerosis) in a blood probe. A mutation in the FLCN 
gene responsible for BHD was found in 21% of reads. FLCN gene, encodes folliculin, a protein 
that has been linked to the mTOR pathway.

Results:
Birt-Hogg-Dubé syndrome is an autosomal dominant condition characterized clinically by skin 
fibrofolliculomas, pulmonary cysts, spontaneous pneumothorax, and a higher incidence of renal 
cancer. The condition is caused by germline mutations in the FLCN gene. The availability of 
DNA-based diagnosis allows new insights into clinical variability of established disease genes. 
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Conclusions: 
Disclosure: No significant relationships.
Keywords: new genetic test, next generation sequecing, pneumothorax, Birt-Hogg-Dubé
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TUESDAY, 11 JUNE 2019
15:00 - 16:00
MIXED THORACIC SESSION
O-073

SURVIVAL AFTER SURGICAL TREATMENT OF PRIMARY SALIVARY GLAND-
TYPE LUNG CANCER: A POPULATION BASED STUDY

Jilun Li, H. Guo, D. Liu, Y. Yang, W. Li, Z. He, X. Li, Y. Qi, S. Zhao
Thoracic Department, Zhengzhou University First Affiliated Hospital, Zhengzhou, China

Objectives:
Salivary gland–type cancers are rare lung tumors, among which mucoepidermoid carcinoma 
(MEC) and adenoid cystic carcinoma (ACC) are the most common varieties. Their long-term 
outcomes after surgery have not been clearly defined because of their low incidence and we 
retrospectively analyzed the clinical data of a large series.

Methods:
We identified 580 patients diagnosed with either primary lung MEC or ACC and treated through 
surgical resection from the Surveillance, Epidemiology and End Results Program (SEER) data. 
Survival analysis was performed using Log-rank tests of Kaplan– Meier curves. The proportional 
hazards model was applied to evaluate multiple prognostic factors.

Results:
Of all the cases, 399 and 181 patients were diagnosed with MEC and ACC, respectively. Overall 
survival (OS) at 3, 5, and 10 years was 81.5%, 77.9%, and 70.6% in MEC, and 77.1%, 67.2%, 
and 39.1% in ACC, respectively (p =0.000). Disease-specific survival (DSS) was 88.6%, 87.2%, 
and 85.2% in MEC, and 89.5%, 83.9%, and 59.6% in ACC, respectively (p =0.000). For MEC 
patients, tumor size, lymph node status, histologic grade and no radiation were found to be related 
with DSS (p = 0.000, 0.000, 0.000, 0.000), and tumor size (HR=1.820, p = 0.032) and histologic 
grade (HR=5.656, p = 0.000) were independent predictor for DSS. For ACC patients, lymph 
node status was significantly associated with poor DSS. (HR=3.984, p = 0.017).
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Conclusions:
Salivary gland–type lung cancers are a group of entities with low aggressiveness and surgical 
treatment can provide long-term survival. However, the present study showed that prognosis 
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of patients with primary lung ACC was significantly poorer than those with primary lung MEC 
after surgical resection, suggesting different biological behaviors may exist in these two most 
common primary salivary-gland type lung cancers.

Disclosure: No significant relationships.
Keywords: primary salivary gland-type lung cancer, mucoepidermoid carcinoma, adenoid cystic 
carcinoma, surgical treatment
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O-074

THE IMPACT OF ADJUVANT CHEMOTHERAPY FOR SURGICALLY RESECTED 
STAGE IB NON SMALL CELL LUNG CANCER (NSCLC), A POPULATION-BASED 
STUDY

H. Wu, Zifan Li, H. Mao, F. Long, D. Wu
Thoracic Surgery Department, Peking University Shenzhen Hospital, Shenzhen, China

Objectives:
Benefit of adjuvant chemotherapy for IB-stage non-small cell lung cancer (NSCLC) remain 
controversial. Our study aimed to investigate the impact of postoperative chemotherapy for 
these subtype patients.

Methods:
We utilized the Surveillance Epidemiology and End Results (SEER) database to identify stage 
IB NSCLC patients with tumor size 3-5cm. Survival analysis was performed with Kaplan-Meier 
method and COX regression analysis. Subgroup analysis was performed after Propensity Score 
Matching (PSM) by age, gender, tumor size, histological type and primary tumor site.

Results:
Between 2010-2015, 13637 patients diagnosed as IB-stage NSCLC with definite survival infor-
mation. Total 2225 (16.3%) patients accepted adjuvant chemotherapy. Cox regression analysis 
revealed that age≥65 (hazard ratio (HR) =1.465; 95% confidence interval (CI), 1.363-1.574; 
p<0.001), tumor size>4cm (HR, 1.303; 95%CI, 1.223-1.388; p<0.001), male (HR, 1.295, 95%CI, 
1.222-1.371; p<0.001), large cell carcinoma (HR, 1.290; 95%CI, 1.027-1.620; p=0.029) and 
sublobectomy (wedge or segmentectomy) (HR, 0.370; 95%CI, 0.333-0.411; p<0.001) were inde-
pendent risk factors of worse prognosis. Adjuvant chemotherapy did not show survival benefit 
before or after PSM (p=0.089, p=0.369). After further stratifying the tumors size and histologic 
classification, a reliable significant difference was observed in OS with tumors size greater than 
4cm and large cell carcinoma (95%CI, 41.015-45.422, p=0.001, and 95%CI, 50.295-63.067, 
p<0.001), and the five year survival rate were 70.9% and 41.9%. Similar result also showed in 
CSS (95%CI, 43.434-48.052, P=0.045 and 95%CI, 50.295- 63.067, P=0.002). While the dif-
ference of OS and CSS was not statistically significant in the other subgroup [tumor size<4cm 
(p=0.121 and p=0.998), adenocarcinoma (p=0.025 and p=0.178) and squamous cell carcinoma 
(p=0.051 and p=0.216)].

Conclusions:
Generally, Adjuvant chemotherapy did not benefit IB-stage NSCLC patients. However, it should 
be considered for lager tumor size(>4cm) or histological subtypes (large cell carcinoma).

Disclosure: No significant relationships.
Keywords: lung cancer, early stage, adjuvant chemotherapy, SEER database
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O-075

IMMEDIATE POST-OPERATIVE AIR LEAK AFTER ANATOMICAL LUNG 
RESECTION; DOES IT PREDICT SURGICAL OUTCOMES AND ENHANCED 
RECOVERY AFTER SURGERY (ERAS) GOALS?

Iain Mcpherson, M. Mclellan, R. Kilpatrick, R. Govindraj, A. Kirk, R. Bilancia, M. Asif
Department of Thoracic Surgery, Golden Jubilee National Hospital, Clydebank, United Kingdom

Objectives:
Enhanced recovery after surgery (ERAS) is designed to improve patient-centred outcomes. 
Immediate post-operative air leak (IPAL) is accurately measured by digital drainage systems. 
With recent adoption of ERAS across the UK, this study aims to assess the relationship between 
IPAL, ERAS goals and post-operative complications.

Methods:
Data was collected prospectively for 384 patients undergoing lobectomy between July 2017 and 
June 2018, noting those meeting ERAS targets for VATS (≤5 days) and thoracotomy (≤7 days) 
approach. Only those monitored with digital drainage systems were included (n=335). Linear 
regression assessed correlation between IPAL, length of stay and length of drain in-situ, with 
Chi-squared analysis used to assess ERAS targets and post-operative complications. p<0.05 
was considered significant.

Results:
In the VATS group (n=262), 63.4% of patients with no IPAL met ERAS targets versus only 
35.4% with IPAL (OR=3.2, p<0.0001). In the thoracotomy group (n=73), 50.0% of patients with 
no IPAL met ERAS targets versus only 44.0% with IPAL (OR=1.3, p=0.6). As IPAL increases, 
length of stay (r2=0.07, p<0.0001) and duration of drain in-situ (r2=0.09, p<0.0001) increases. 
In the VATS group, patients who met ERAS targets with IPAL had a mean IPAL of 163.5ml 
compared to 364.0ml in those who missed ERAS targets (p=0.0086). In the thoracotomy group, 
patients who met ERAS targets with IPAL had a mean IPAL of 238.5ml compared to 286.7ml in 
those who missed ERAS targets (p=0.7). Patients with IPAL (n=198) were more likely to suffer 
from post-operative chest complications than those without IPAL (n=137) (OR=2.5, p=0.0003). 
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Conclusions:
IPAL negatively impacts on ERAS goals and increases risk of chest complications. Adoption 
of a zero-air leak initiative intra-operatively could reduce IPAL in lung resection and maximise 
the patients meeting ERAS targets.

Disclosure: No significant relationships.
Keywords: air leak, post-operative, ERAS, digital, drainage, length of stay
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O-076

CONTEMPORARY TRENDS IN LEVEL OF EVIDENCE IN GENERAL THORACIC 
SURGERY CLINICAL RESEARCH

R. Ben-Avi1, S. Choe1, M. Mehta1, K. Pearce1, W. Hanna1, L. Schneider1, F. Farrokhyar2, J. 
Agzarian1, C. Finley1, Yaron Shargall1

1Surgery, McMaster University, Hamilton, Canada 
2Surgery/Health Research Methods, Evidence and Impact, McMaster University, Hamilton, Canada

Objectives:
Clinical research relies on high level evidence. We evaluated the contemporary level of evidence 
(LOE) for General Thoracic Surgery (GTS) clinical research.

Methods:
Clinical research GTS articles in The Journal of Thoracic and Cardiovascular Surgery, European 
Journal of Cardio-Thoracic Surgery, and Annals of Thoracic Surgery between 2010-2017 were 
reviewed. Two authors independently assigned LOE scores of 1 to 5 to the articles according to 
the Oxford Centre for Evidence-based Medicine Classification 2011, with Level 1 (systematic 
review of RCTs) and Level 2 (RCTs) representing the highest levels. Reviewers underwent train-
ing with a methodologist and 2 senior thoracic surgeons, including two rounds of audits to assure 
competency. Intra-class Correlation Coefficient (ICC) was used to estimate reviewer reliability 
for judging the LOE. Chi-square test was used to compare the level of evidence between the 
journals and by year of publication. Spearman correlation analysis was used to describe interac-
tion of year and journal on LOE. The journals were randomly assigned letters A-C.

Results:
In total, 2486 articles were reviewed; 1087 articles in Journal A, 646 in Journal B and 753 in 
Journal C. Level of agreement between reviewers was excellent, at ICC= 95.5% (95% CI: 0.95-
0.96) for LOE. Of 2220 publications scored unanimously, overall distribution was 1% (n=27) 
Level 1, 3% (n=71) Level 2, 20% (n=447) Level 3, 57% (n=1264) Level 4, 0.1% (n=3) Level 5 
and 18% were non-contributory to the LOE (such as editorials). 60% of studies had a low LOE 
(Levels 4/5). The differences between journals were significant (Figure; p<0.001). Moreover, 
correlation between year of publication and publication LOE showed a decrease in the level of 
evidence published over the period assessed (Spearman’s rho= 0.111, p<0.001). 
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Conclusions:
Thoracic surgical literature consisted mostly of low-level studies and did not improve over time. 
Future efforts should focus on establishing higher quality clinical research studies.

Disclosure: No significant relationships.
Keywords: evidence-based medicine, study design, thoracic surgery, level of evidence, Oxford 
Centre for Evidence-based Medicine Classification
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O-077

CLINICAL SIGNIFICANCE OF STATION 3A LYMPH NODE DISSECTION IN 
PATIENTS WITH RIGHT-SIDE NON-SMALL CELL LUNG CANCER

Shiyou Wei, C. Liu, L. Liu
Department of Thoracic Surgery, West China Hospital, Sichuan University, Chengdu, China

Objectives:
To investigate the prognostic impact of station 3A lymph node (LN) dissection in patients with 
right-side non-small cell lung cancer (NSCLC) and to analyze the relative risk factors for sta-
tion 3A LN metastasis.

Methods:
We retrospectively collected data from 1906 patients with primary right-side NSCLC who 
underwent lobectomy from January 2005 to December 2017 in the Western China Lung Cancer 
Database. 570 patients underwent station 3A LN dissection; the other 1336 patients did not 
receive station 3A LN dissection. Propensity score matching was conducted to minimize the 
effects of potential confounding factors between the two groups. Disease-free survival (DFS) 
and overall survival (OS) were analyzed.

Results:
The metastasis rate of station 3A was 15.3% (87/570), which was second only to station 4 
(17.3%, 287/1660). Station 10 and 11 LN metastases were independent risk factors for station 
3A LN metastasis (odds ratio, 0.053; 95%CI, 0.003 to 0.820; P=0.036 and odds ratio, 0.019; 
95%CI, 0.001 to 0.485; P=0.016). After propensity score matching, patients with dissection of 
station 3A LN showed higher DFS (5-year DFS, 52.4% vs. 37.1%; P=0.001) and OS (5-year 
OS, 58.8% vs 48.7%; P=0.007) than those without dissection. Subgroup analysis according to 
pathologic TNM stage indicated that patients with station 3A LN dissection were associated 
with higher DFS and OS than patients without station 3A LN dissection in both stage II and III 
diseases. And in multivariate survival analysis, dissection of 3A LN retained its independent 
favorable effect on DFS (hazard ratio, 1.322; 95%CI, 1.114 to 1.567; P=0.001) and OS (hazard 
ratio, 1.372; 95%CI, 1.136 to 1.658; P=0.001).

Conclusions:
Station 3A LN involvement is not rare in patients with right-side NSCLC, and dissection of 
station 3A LN seems to be associated with a more favorable prognosis when compared with 
those without dissection.

Disclosure: No significant relationships.
Keywords: non-small cell lung cancer, mediastinal lymph node dissection, survival benefit
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O-078

MEDIASTINAL STAGING IN LUNG CANCER PATIENTS: ADHERENCE TO 
GUIDELINES IN AN EMERGING COUNTRY WITH HIGH PREVALENCE OF 
GRANULOMATOUS DISEASES

Maria Teresa Tsukazan1, R. Terra2, G. Fortunato3, A. Vigo4, L. Rodrigues5, S. Carmargo6, H. 
Oliveira7, J.M.A. Lopez8, M.S. Soares9, S.T. Pereira3

1Thoracic Surgery, Hospital Sao Lucas da PUCRS, Porto Alegre, Brazil 
2Thoracic Surgery, ICESP-HCFMUSP, Sao Paulo, Brazil  
3Thoracic Surgery, Centro Médico Hospital Aliança, Salvador, Brazil 
4Epidemiology, UFRGS, Porto Alegre, Brazil 
5Thoracic Surgery, Hospital Julia Kubitschek, Belo Horizonte, Brazil 
6Thoracic Surgery, Hospital Moinhos de Vento, Porto Alegre, Brazil 
7Thoracic Surgery, Hospital de Base do Distrito Federal, Brasilia, Brazil  
8Thoracic Surgery, Hospital Sancta Maggiore, Sao Paulo, Brazil 
9Thoracic Surgery, Instituto do Coração do Hospital das Clínicas da Faculdade de Medicina da 
Universidade de Sao Paulo, Sao Paulo, Brazil

Objectives:
International guidelines recommend invasive mediastinal evaluation in lung cancer patients 
with suspicious mediastinal lymph nodes. However, such guidelines might be less applicable in 
emerging countries where health care infrastructure is deficient, and the prevalence of granulo-
matous diseases is high. The objective of this study was to evaluate the adherence to guidelines 
for lung cancer staging and outcomes of staging in an emerging country with high prevalence 
of granulomatous diseases (Brazil).

Methods:
We consulted the Brazilian Thoracic Surgery Society (BSTS) database retrieving data from 
patients registered between August 2015 and December 2018 who underwent anatomical lung 
resection for cancer. PET-scan with N2 uptake or CT scan with lymph node lower diameter over 
1cm were consider suspicious N2 disease. Patients with clinical N2 or staging IB, IIA, IIB or 
IIIA were evaluated for pathological results. Exact confidence intervals for incidences, sensitivity 
and specificity were estimated thru Clopper-Pearson.

Results:
In our database, 1049 lung cancer underwent surgery. Information regarding mediastinal inva-
sive staging was available for 634 patients. We had PET-scan positive in 103 (28.4 %), invasive 
mediastinal evaluation in 80(77.7%), and N2 pathologically confirmation in 17(21.2%). The 
positive predictive value of PET-scan was 21.2% (95%CI 12.89-31.83). False negative medi-
astinal rate was 10% of positive PET-scan. CT scan positive in 134(21.7%) patients and108 
(80.6%) proceeded to invasive evaluation and 19(17.6%) confirmed to be pathological N2, 
resulting a positive predictive value of 17.6% (95%CI 10.94-26.10). For patients’ stage IB to 
IIIA, 145(53.7%) had mediastinal staging and 9(6.2%) had pathological N2.
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Conclusions:
The positive predicted value of the clinical mediastinal staging is very low in patients registered 
in the BSTS database. Our results reinforce the need of invasive staging for patients that live in 
a country with high granulomatosis disease incidence. The majority of surgeons follow staging 
guidelines and invasively evaluate patients with suspicious mediastinal lymph nodes in PET-
scan or CT scan.

Disclosure: No significant relationships.
Keywords: lung cancer, mediastinoscopy, database, invasive staging, mediasntinal lymph node
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TUESDAY, 11 JUNE 2019
16:30 - 17:30
TRANSPLANT SESSION
O-079

ELECTROLYTE BALANCE STABILIZATION BY CONTINUOUS DIALYSIS 
DURING EX VIVO LUNG PERFUSION IN PIG MODEL

Julien De Wolf1, D. Journois2, F. Blanc3, I. Schwartz3, A. Roux4, M. Leguen5, E. Sage1

1Department of Thoracic Surgery and Lung Transplantation, Foch Hospital, Suresnes, France  
2Intensive Care Unit, Cochin Hospital, Paris, France  
3Inra, InRA, Jouy en josas, France 
4Department of Pneumology, Foch Hospital, Suresnes, France 
5Department of Anesthesiology, Foch Hospital, Suresnes, France

Objectives:
Ex vivo lung perfusion (EVLP) has improved the lung donor management in different kind of 
situation. Unfortunately, stability of the process is limited around few hours. One of the reasons 
could be explain by an electrolytic and acid-base imbalance. Our objective in this study was to 
test the safety and efficacy of continuous dialysis during EVLP in a pig model.

Methods:
On a DCD swine model and after one hour of cold ischemia, a 6-hours EVLP procedure according 
to the Toronto protocol was performed. Three groups of four double lungs were compared. Group 
STEEN: no modification of perfusate. Group STANDARD EVLP: 500mL of Steen solution is 
replaced every 2 hours. Group DIALYSIS: Perfusate was continuously run through a dialysis 
machine (Fresenius). EVLP physiologic and ventilatory parameters, perfusate biochemistry and 
inflammatory biomarkers were assessed every 30 minutes.

Results:
Physiologic, ventilatory parameters and gaz exchange were comparable between the three groups. 
Electrolyte balance, determined by stabilization of sodium, potassium, calcium, magnesium ion 
concentrations in the perfusate, was significantly improved in the Dialysis group. Stability of 
the metabolic profile was obtained in the dialysis group while a significant variation with lac-
tate accumulation and a decrease of glucose levels were significantly recorded in other groups. 
Proinflammatory Cytokine expression profile seems to be improve by dialysis.
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Conclusions:
Continuous perfusate dialysis is effective and safe during short EVLP for stabilizing electrolyte 
balance. Since this procedure improve the perfusate solution, further studies are needed to evalu-
ate the beneficial effect on prolonged EVLP and post-transplant lung function.

Disclosure: No significant relationships.
Keywords: ex vivo lung perfusion, lung perfusion perfusate, lung transplantation
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O-080

PHOTOGRAPHIC ASSESSMENT OF DONOR LUNGS – A USEFUL ADJUNCT

Ben Dunne1, J. Pozniak1, Y. Watanabe1, P. Lemaitre1, J. Yeung2, M. Cypel2, K. Yasufuku2, A. 
Pierre2, M. De Perrot3, S. Keshavjee4, T. Waddell2, L. Donahoe3

1Division of Thoracic Surgery, Toronto General Hospital, Toronto, Canada 
2Department of Surgery, University of Toronto, Toronto, Canada 
3Thoracic Surgery, University of Toronto, Toronto, Canada,  
4Sprott Department of Surgery, University of Toronto, Toronto, Canada

Objectives:
To demonstrate the validity of a donor lung procurement score and utility of photographic 
assessment of donor lungs.

Methods:
A prospective study was undertaken to determine the utility of donor lung assessment by pho-
tographs at time of retrieval compared to formal assessment by the transplant surgeon at time 
of implantation. A donor lung procurement score was developed (see Figure 1) in the form of 
a checklist and global rating to assess the success of the technical aspects of lung procurement. 
All lungs accepted for transplant were assessed using the score at time of transplant by the 
implanting surgeon and by a second, blinded surgeon based on photographs taken at time of lung 
retrieval. The correlation between the photographic assessment and the surgeon assessment of 
each parameter was measured using the kappa statistic. Figure 1. Donor Lung Procurement Score.
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Results:
A total of 56 donors were accepted for transplant and had photographs taken at time of retrieval. 
The assessment of technical aspects of the retrieval correlated well between photographic assess-
ment and surgeon’s assessment – pulmonary artery (kappa stat 1.0), trachea (1.0), left atrium 
(0.78). The assessment of lung quality did not correlate as well – lung flush quality (0.32), 
inflation (0.37). A Global Rating Score (kappa 0.397) and a composite score (kappa stat 0.29) 
were also used.

Conclusions:
Our experience demonstrates that the donor lung procurement score is a valid way of assessing 
the individual technical aspects of lung procurement. Photographic assessment of donor lungs 
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is a useful adjunct to donor assessment and can be a useful way for the implanting surgeon to 
evaluate technical aspects relevant to implantation when they are not present for the procure-
ment. It is not as useful for assessment of overall lung quality.

Disclosure: No significant relationships.
Keywords: lung transplantation, digital media, donor assessment
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O-081

DIFFERENTIAL PROTEIN LEVELS IN PRIMARY GRAFT DYSFUNCTION (PGD) 
AFTER LUNG TRANSPLANTATION

Anna Elisabeth Frick1, S.E. Verleden2, S. Ordies1, A. Sacreas2, R. Vos2, G.M. Verleden2, B. 
Vanaudenaerde2, S. Claes3, D. Schols3, D.E. Van Raemdonck4, A.P. Neyrinck1

1Department of Cardiovascular Sciences, KU Leuven, Leuven, Belgium 
2Leuven Lung Transplant Unit, Department of Chronic Diseases, Metabolism and Ageing 
(chrometa), KU Leuven, Leuven, Belgium  
3Laboratory of Virology and Chemotherapy, Department of Microbiology and Immunology, Rega 
Institute for Medical Research, KU Leuven, Leuven, Belgium  
4Department of Thoracic Surgery, University Hospitals Leuven and Experimental Thoracic Surgery, 
KU Leuven, Leuven, Belgium

Objectives:
Primary graft dysfunction (PGD) remains a major post-transplant complication and is associated 
with increased morbidity and mortality. Mechanisms evoking PGD are not completely clear, 
but inflammation plays a central role. Here, we investigated the associations between PGD and 
inflammatory proteins produced in immediate post-operative bronchioalveolar-lavage (BAL) 
and their correlation with clinical parameters.

Methods:
We retrospectively selected 80 lung transplant recipients with different PGD grades (n=20 for 
each PGD grade 0-1-2-3). Different donor- and recipient specific parameters (demographics, 
blood-gases, intubation time, underlying disease, graft ischemic time, use of ECMO, hospitaliza-
tion time and mortality) were compared. In BAL performed within the first 24 hours following 
lung transplantation, the concentrations of 30 selected cytokines and chemokines were assessed 
by ELISA techniques (kits purchased from Bio-Rad and R&D Systems) and correlated with 
donor and recipient demographics. For analysis, two groups were defined: mild (grade 0-1) 
and advanced/severe PGD (grades 2-3).

Results:
Data are presented in Table 1. Out of 30 proteins measured, 8 (IL-6, IL-10, IL-13, Eotaxin, G-CSF, 
IFN-ɣ, MIP-1α, SPD) showed significant difference between mild and severe PGD (p<0.05). 
No significant differences were found in demographic parameters of donors and recipients, 
underlying disease, or graft ischemic time between both groups. Increased IL-10 and IL-13 were 
associated with longer time to extubation (p=0.0051 and p< 0.0001), ICU (p=0.0124 and p< 
0.0001) and hospital stay (p=0.041 and p=0.002), and recipient age (p=0.0061 and p=0.00119) 
in these patients.

Conclusions:
We observed significant differences in the early expression profile of key mediators in BAL fluid 
in lung transplant recipients with severe versus mild PGD. Several proteins clearly correlated 
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with clinical outcome variables. In contrast, no differences in donor grafts were observed (pO2 
and ischemic time). Our data will help to unravel early mechanisms of PGD and hopefully will 
lead to interventions to improve outcome after lung transplantation. 

Disclosure: No significant relationships.
Keywords: lung transplantation, primary graft dysfunction, cytokines and chemokines, broncho-
alveolar lavage
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O-082

RARE INDICATIONS FOR LUNG TRANSPLANTATION: A EUROPEAN SOCIETY 
OF THORACIC SURGEONS (ESTS) SURVEY

Mario Nosotti1, S. Keshavjee2, D. Van Raemdonck3, L. Ceulemans3, T. Krueger4, A. Roth4, F. Rea5, 
M. Schiavon5, I. Inci6, I. Iskender6, P. Moreno7, P. Paladini8, L. Luzzi8, L. Rosso1, A. Bertani9, 
F. Venuta10, Y. Pecoraro10, K. Alkattan11, B. Kubisa12

1Thoracic Surgery and Lung Transplantation Unit, Foundation IRCCS Ca’ Granda Ospedale 
Maggiore Policlinico, Milan, Italy 
2Sprott Department of Surgery, University of Toronto, Toronto, Canada 
3Department of Thoracic Surgery, University Hospital Gasthuisberg, B- Leuven, Belgium 
4Thoracic Surgery Unit, University Hospital of Lausanne, Lausanne, Switzerland 
5Thoracic Surgical Unit, University of Padua, Padua, Italy  
6Department of Thoracic Surgery, Zurich University Hospital, Zurich, Switzerland 
7Thoracic Surgery and Lung Transplantation Unit, University Hospital Reina Sofia, Cordoba, Spain  
8Thoracic Surgery Unit, Siena University Hospital, Siena, Italy 
9Division of Thoracic Surgery and Lung Transplantation, IRCCS ISMETT, Palermo, Italy 
10Department of Thoracic Surgery, Policlinico Umberto I, University of Rome La Sapienza, Rome, 
Italy 
11Section of Thoracic Surgery, King Faisal Specialist Hospital, Alfaisal University, Riyadh, Saudi 
Arabia 
12Department of Thoracic and Transplantation Surgery, Pomeranian Medical University of 
Szczecin, Szczecin, Poland

Objectives:
Due to the paucity of evidence supporting recommendations, lung transplantation (LT) guidelines 
are based mainly on consensus. Knowledge on rare (“orphan”) diseases that can be treated by 
LT is even more difficult to collect and consolidate. The aim of this study was to collect and 
analyze clinical data of patients transplanted for rare diseases.

Methods:
Members of the ESTS Lung Transplantation Study Group were invited to collect data on trans-
plant patients; the exclusion criteria comprised combined transplants, retransplantation and the 
most common underlying diseases (pulmonary fibrosis, emphysema, cystic fibrosis, pulmonary 
hypertension, and GVHD). Data were collected in a single anonymized database and described 
using mean and standard deviation or absolute frequencies and percentage, Kaplan-Meier estimates 
and death hazard ratio were used to depict survival. The data were analyzed using R package.

Results:
Four-hundred-and-eighty-six records were collected from 12 centers; 38 different underlying 
diagnoses were reported. The table reports essential clinical parameters. One and 3-year overall 
survival probabilities were 0.928 (95%CI 0.904-0.953) and 0.808 (95%CI 0.769-0.848) whereas 
ISHLT registry survival matched for age category were 0.861 (95%CI 0847–0.875) and 0.738 
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(95%CI 0.716–0.76) respectively. The most frequent underlying diseases were scleroderma 
(83), sarcoidosis (80), lymphangioleiomyomatosis (67) and hypersensitivity pneumonitis (50). 
One and 3-year survival rate of the mentioned cohorts were 0.945 and 0.776, 0.942 and 0.862, 
0.948 and 0.843, 0.863 and 0.690 respectively. The figure reports the comprehensive actuarial 
survival curve. Overall risk hazard for death constantly increased over time while each cohort 
had its particular profile.

Conclusions:
Thirty-eight rare indications to LT were collected; the four above mentioned pathologies con-
stitute 58% of all the rare diagnoses. Overall survival was similar to that documented by the 
ISHLT registry for adult patients. Risk hazard profiles for death were different among diagnosis 
cohorts. LT can be proposed as a successful therapy even in “orphan” diseases. 
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Disclosure: No significant relationships.
Keywords: orphan disease, lung transplantation, rare disease, survival
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O-083

SURGICAL AND FUNCTIONAL OUTCOME AFTER SINGLE-STAGE LARYNGO-
TRACHEAL RECONSTRUCTION IN PATIENTS WITH GLOTTO-SUBGLOTTIC 
STENOSIS

Thomas Schweiger1, I. Roesner2, I. Rodrigues1, M. Evermann1, S. Schwarz1, A. Benazzo1, D. 
Denk-Linnert2, K. Hoetzenecker1, W. Klepetko1

1Thoracic Surgery, Medical University of Vienna, Vienna, Austria  
2Division of Phoniatrics and Logopedics, Medical University of Vienna, Vienna, Austria

Objectives:
Traditionally, the surgical treatment of glotto-subglottic stenosis with latero-lateral narrowing 
consists of laryngotracheal reconstruction with cartilage grafts and prolonged stabilization with 
T-tubes, which confers significant morbidity. Recently, a modified single-stage approach (single-
stage laryngotracheal reconstruction SSLTR) has been developed, which made the postopera-
tive stenting with T-tubes obsolete. However, functional and surgical outcome data on patients 
receiving SSLTR is missing.

Methods:
We performed a retrospective analysis of all patients receiving a SSLTR at our department from 
11/2012 to 08/2018. This surgical technique consisted of an anterior and posterior laryngeal split, 
the interposition of a rib cartilage graft posteriorly, a posterior mucosal flap and the enlargement 
of the anterior part of the larynx with a tracheal wedge. The patients’ pre-operative evaluation 
included endoscopy, spirometry and a phoniatric evaluation, which were repeated three months 
after surgery.

Results:
12 patients received a SSTLR during the study period. Mean age at surgery was 43±17 years. 
10 patients were female (2 male). 6 patients had idiopathic subglottic stenosis, the remaining 
acquired subglottic stenosis or granulomatosis with polyangitis (each n=3). 8 patients had pre-
vious endoscopic or surgical interventions before SSLTR. Due to postoperative swelling of the 
glottis, 4 patients required temporary utility tracheostomy, which was removed several days 
afterwards. The median postoperative stay on ICU was 1 day (range 0-6) and the hospital stay 
8.5 days (range 4-17). 3 months postoperatively, breathing capacity significantly improved (peak 
expiratory flow 45% vs 86%). All patients had normal swallowing function without aspiration. 
The postoperative voice quality was characterized by a lower fundamental voice frequency (201 
Hz vs. 158 Hz). None of the patients developed re-stenosis during follow-up (median 38 months).

Conclusions:
The treatment of glotto-subglottic stenoses with SSLTR results in excellent functional outcome. 
Breathing capacity can be restored with good functional results. In summary, SSLTR represents 
a valid treatment option for complex glotto-subglottic stenosis.

Disclosure: No significant relationships.
Keywords: subglottic stenosis, airway, laryngotracheal
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O-084

BILE ACID ASPIRATION THREE MONTHS POST TRANSPLANT IS ASSOCI-
ATED WITH EARLY CLAD DEVELOPMENT AND AIRWAY INFECTIONS: A 
TARGETED METABOLOMIC APPROACH

Andreacarola Urso, D.F. Briganti, R. Nandakumar, L. Benvenuto, J. Costa, H. Robbins, L. Shah, 
J. Sonett, S. Cremers, S. Arcasoy, F. D’Ovidio
Surgery, Columbia University Medical Center NYP, New York, United States of America

Objectives:
Gastroesophageal reflux and bile acids (BAs) aspiration are risk factors possibly compromising 
the broncho-alveolar innate immunity of the lung by deranging the lipid surface barrier and/or 
by modulating macrophage activity. BAs metabolomics, bacterial, fungal and viral cultures and 
chronic lung allograft dysfunction development were longitudinally investigated in post lung 
transplant surveillance bronchial washings (BW) providing useful clinical timepoints.

Methods:
BW (238 samples) prospectively collected from 111 lung-Tx patients were retrospectively assayed 
by liquid chromatography-mass spectrometry for 13 BAs: primary unconjugated (CA, CDCA) 
and conjugated (TCA, GCA, TCDCA, GCDCA); and secondary unconjugated (LCA, DCA) and 
conjugated (TLCA, GLCA, TDCA, GDCA, UDCA). BW cultures (bacterial, fungal, virus), acute 
rejection and CLAD development were monitored. CLAD was considered early when diagnosed 
within 24 months after transplant. Statistical analysis was performed via Mann Whitney test 
and logistic regression. Data shown as 25th to 75th percentile boxplot, with bars representing 
10th and 90th percentile. Bile acids levels were considered high if within the top tertile range.

Results:
Bile acids were detected in 94% (224/238) of samples. Positive Bacterial cultures were in 29% 
(71/238) of BW and showed (see Figure) greater levels all BAs (p=0.0003); Unconjugated 
(p=0.0002); Conjugated (p=0.01); Primary (p=0.0015); Secondary (p=0.002). Positive Fungal 
cultures were in 14% (35/238) of BW with greater Primary BAs (p=0.045). Positive Viral cultures 
were in 6% (15/238) of BW: No difference noted for BAs levels. Patients with high concentra-
tions of bile acids in the BW at 3 months (see Table) have increased likelihood of developing 
early CLAD; and associated with positive bacterial cultures. 
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Conclusions:
Bile acid aspiration post lung transplantation is strongly associated with airway bacterial infec-
tions and early CLAD development at three months post-transplant. We speculate that early BA 
aspiration may affect broncho-alveolar innate immunity consequently facilitating bacterial and 
possibly fungal infections.

Disclosure: No significant relationships.
Keywords: reflux, aspiration, bile acids, chronic lung allograft dysfunction, transplant, infections
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WEDNESDAY, 12 JUNE 2019
09:00 - 10:00
VIDEO III
V-091

INDOCYANINE GREEN (ICG) NAVIGATED BILATERAL VIDEO-ASSISTED 
THORACOSCOPIC SURGERY (VATS) SEGMENTECTOMIES: RIGHT S 3 AND 
LEFT S 1+2

O. Pikin, A. Ryabov, Ali Amiraliev, V. Barmin, O. Alexandrov
Thoracic Surgery, Moscow P.A. Hertzen Research Institute of Oncology, Moscow, Russian 
Federation

Objectives:
VATS wedge resection is a golden standart of surgical treatment in patients with resectable 
chemoresistant pulmonary metastases. But the cases when deep and close to vessels localization 
of a metastatic lesion siutes only for anatomic resection are not rare. The most tissue-sparing 
type of surgery should be concidered prior especially in patients with multiple and bilateral 
metastases. VATS segmentectomy is an optimal choice if wedge resection is not available due 
to a profound placement of tumor.

Video description:
We pesent a case of bilateral consequent VATS segmentectomies (right S3 and left S1+2) in a 
young female with two pulmonary metastases secondary to colorectal cancer which was pre-
viosly treated surgicaly in 2016. With the knowledge of vascular and bronchial variability of 
pulmonary segments we have used preoperative 3D CT reconstruction with bronchovascular 
separation. Intraoperatively we have found a total conccordance between 3D CT images and 
bronchovascular anatomy in both procedures. We have used indocianin green (ICG) intravenous 
infusion to detect intersegmental boarders with a succesfull result without any side effects during 
both procedures. There were no intra- and postoperative complications. Postoperative histology 
was: metastases of adenocarcinoma G2, intestinal type, without malignant elements in surgical 
margins and dissected lymph nodes.

Conclusions:
VATS segmentectomy is a procedure of choice in patients with pulmonury metastses not siutable 
for wedge resection due to deep localisation. 3D-CT reconstruction with bronchovascular sepa-
ration provides precise preoperative planning of individual pulmonary segments anatomy. ICG 
navigation is an effective tool for intraoperative detection of intersegmental boarders.

Disclosure: No significant relationships.
Keywords: Segmentectomy, pulmonary metastases, VATS, lung cancer, ICG, 3D CT
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V-092

FOUR PORT MINIMALLY INVASIVE IVOR LEWIS ESOPHAGECTOMY

Hasan Batirel, A.F. Durusoy
Thoracic Surgery, Marmara University School of Medicine, Istanbul, Turkey

Objectives:
The objective of this video is to demonstrate the surgical and oncologic feasibility of a four port 
technique in minimally invasive Ivor Lewis esophagectomy.

Video description:
4 port Minimally invasive Ivor Lewis esophagectomy technique is performed through 3 ports 
in the abdomen (two 10-12 mm and one 5 mm) and through a 3-5 cm single port in the chest. 
No liver retractor is used in the abdominal phase and a no touch technique is utilized for gastric 
conduit formation. An energy device and retractor clamp are used in the abdominal phase. The 
clamp is used in a fashion where it also acts as the liver retractor. Following division of left 
gastric vascular bundle, retrogastric division of the uppermost short gastric arteries is easy. No 
drains are placed in the abdomen. In the chest the incision is placed on the 5th or 6th intercostal 
space on the anterior axillary line. Mobilization of the whole esophagus is performed en bloc with 
periesophageal and subcarinal lymph nodes. A completely linear stapled side to side anastomosis 
is performed in the chest which allows approximation of untouched segments of the esophagus 
and gastric conduit. Thus viability of those segments are not hampered. A nasogastric tube is 
placed. Patients typically start oral feeding on day 3-4 and discharged on day 7-8.

Conclusions:
The technique demonstrates the feasibility of esophagectomy using only 4 incisions without 
comprimising surgical and oncologic quality.

Disclosure: H. Batirel: Johnson and Johnson - honoraria
Keywords: minimally invasive esophagectomy, Ivor Lewis esophagectomy, side to side stapled 
anastomosis
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V-093

TWO-PORT APPROACH FOR ROBOTIC THYMECTOMY

Kook Nam Han, H.K. Kim
Department of Thoracic and Cardiovascular Surgery, Korea University Guro Hospital, Seoul, 
Republic of Korea

Objectives:
Robotic surgery for thymic tumors is becoming increasingly popular in recent era. We performed 
robotic extended thymectomy for early stage thymoma using two-port technique with three-
robotic arms. We evaluated its feasibility and safety or technical limitations during procedure.

Video description:
The patient was a 51-year old female with anterior mediastinal tumor suspecting thymic tumor. 
She has no neurologic symptoms such as myasthenia gravis. For two-ports approach, the patient 
was positioned in left semi-lateral decubitus (30 degree) with arm elevation and one lung ven-
tilation anesthesia. We made a 3-cm incision at 5th intercostal space and another 8-mm incision 
at 4th intercostal space. A Multi-hole port device combined with wound retractor was applied 
to 3-cm incisional wound and we infused CO2 gas to insufflation port. Complete extended 
thymectomy was performed including mediastinal fat tissue from medial side of phrenic nerve 
and bilateral upper and lower cervical from right unilateral approach. We could approach to 
the contralateral thorax with wristed robotic devices. However, we could not identify the left 
phrenic nerve from right unilateral approach. Operation time was 145 minutes and there was 
no operative morbidity. The chest drain was removed at postoperative 2 days and the patient 
discharged at postoperative 3rd day.

Conclusions:
Two-port approach for robot thymectomy might be feasible option for minimal invasive thoracic 
surgery with the use of multi-hole port device.

Disclosure: No significant relationships.
Keywords: robotic thoracic surgery, thymoma, thymectomy, minimal invasive surgery
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V-094

NON-INTUBATED SUBXIPHOID UNIPORTAL VATS RIGHT LOWER LOBEC-
TOMY - CASE REPORT

Haisam Saad1, G. Aresu2, K. Bhakhri2, C. Patvardhan3, A. Roscoe3, A. Peryt2, A. Coonar2

1Cardiothoracic Surgery, Royal Papworth Hospital NHS Foundation Trust, Cambridge, United 
Kingdom 
2Thoracic Surgery, Royal Papworth Hospital, Cambridge, United Kingdom 
3Anaesthesia, Royal Papworth Hospital, Cambridge, United Kingdom

Objectives:
Despite the evolvement of VATS, from classical 3-port to needlescopic and uniportal VATS, 
chronic pain remained an issue with reports of no difference in the incidence and severity of 
chronic chest wound pain between thoracotomy surgery and VATS. Subxiphoid VATS was the 
focus of several studies as it has demonstrated less post-operative pain than uniportal or multiport 
intercostal VATS and it presented itself as an alternative approach due to the lack of intercostal 
nerve in the subxiphoid area which can prevent the chronic chest wound pain. The advances 
in anesthesiology allowed performing, not only minor, but also major pulmonary resections 
without the employment of general anesthesia, through maintaining spontaneous ventilation and 
with minimally sedated patients, which has proven to be safe, technically feasible. Combining 
the least invasive VATS approach with least invasive anesthesia, we demonstrate subxiphoid 
uniportal VATS lobectomy in a non-intubated patient.

Video description:
We present a case of a non-intubated subxiphoid uniportal VATS right lower lobectomy. After 
preoxygenation, anaesthesia was induced. A size 5 laryngeal mask airway (LMA Classic) was 
inserted. A 3 cm subxiphoid incision was made in the midline and a retrosternal tunnel was cre-
ated. A 30 degree 10 mm camera was inserted into the pleural cavity for initial inspection which 
revealed multiple pleural plaques with extensive pleural and diaphragmatic adhesions. A wedge 
resection of the nodule revealed the presence of squamous cell carcinoma with no pleural or 
vascular invasion. Right lower lobectomy commenced.

Conclusions:
Based on our experience and according to the limited literature, non-intubated subxiphoid uni-
portal VATS lobectomy is a safe procedure and technically feasible.

Disclosure: No significant relationships.
Keywords: VATS, lobectomy, non-intubated, subxiphoid, uniportal
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V-095

S P O N TA N E O U S LY V E N T I L AT I N G A N ATO M I C A L P O S T E R I O R 
SEGMENTECTOMY

L. Socci, Anna Sharkey, B. Gray, J. Rosser
Cardiothoracics, Sheffield Teaching Hospitals, Sheffield, United Kingdom

Objectives:
We adopted a spontaneously breathing anaesthesia with laryngeal mask approach since January 
2017. After a period of research and a visit to colleagues with expertise in this particular technique, 
a single surgeon and anaesthetist have implemented a VATS spontaneous ventilating technique 
in our institution. During a one year period our experience has increased and while initially we 
utilised the technique only for minor procedures, now we do perform even major lung resection 
with Single Port Vats technique and spontaneoulsy ventilating anaethesia. We believe that the 
technique is safe and feasible if performed in the context of an expert team.

Video description:
This is a case of a 64 years old lady with previous history of bladder cancer. A follow up CT 
scan showed a new 6 mm nodule of the posterio segment of the left upper lobe. A single port 
VATS anatomical resection of the posterior segment of the left upper lobe has been performed 
via spontaneously breathing anaesthesia. The preoperative CT scan images are showed and the 
intraoperative steps of the anatomical resections are described step by step during the video. it 
is evident that the patient is spontaneously breathing and the intercostal blocks and vagal nerve 
blocade are shown in detail.

Conclusions:
The procedure is a complex procedure which in the hands of an expert team can be performed 
safely with this technique.

Disclosure: No significant relationships.
Keywords: spontaneously breathing, anatomical segmentectomy, single port VATS
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V-096

ROBOTIC RIGHT UPPER LOBE LOBECTOMY WITH CHEST WALL RESECTION

Jason Trevis1, V. Joshi2, J. Dunning2

1Medicine, Newcastle University, Newcastle-upon-Tyne, United Kingdom 
2Cardiothoracic Surgery, James Cook University Hospital, Middlesbrough, United Kingdom

Objectives:
To document the case of a robotic right upper lobe lobectomy, with chest wall resection for a 
peripherally located T3N0M0 tumour.

Video description:
We present the case of a 75-year-old female with a peripherally located, PET positive, tumour 
in the right upper lobe. The patient was listed for right upper lobe lobectomy, with wedge resec-
tion to confirm adequate resection margins; with scope to procede with a chest wall resection if 
inadquate margins were acheived. Frozen section confirmed a 0.1mm resection margin following 
lobectomy - therefore we proceded with chest wall resection robotically. This was acheived through 
an additional axillary incision and use of a jiggly saw (to cut the ribs posteriorly) positioned 
and stablised interally using the robot arms. Anterior rib dissection was acheived through the 
use of the axillary port and a rib cutter. Prior to this each intercostal artery was identified and 
diathermied. Following completion of the anterior and posterior rib dissection, the ribs were 
resected off the anterior chest wall robotically. Histology revealed an adequate resection margin 
on this T3N0M0 tumour.

Conclusions:
Full resection with adequate margins was acheived, utilising an additional axillary incision and 
jiggly saw.

Disclosure: No significant relationships.
Keywords: thoracic, lobectomy, chest wall resection, robotic
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SUNDAY, 9 JUNE 2019
17:00 - 18:00
JUNIOR POSTERS
P-001

COMBINED USE OF CYTOKINE ADSORPTION THERAPY AND EXTRACOR-
POREAL MEMBRANE OXYGENATION (ECMO) IN PATIENTS WITH SEVERE 
PNEUMOGENIC SEPSIS AND ACUTE RESPIRATORY DISTRESS SYNDROME  
(ARDS)

Ali Akil1, J. Reichelt1, S. Ziegeler2, M. Semik1, S. Fischer1

1Thoracic Surgery and Lung Support, Klinikum Ibbenbueren, Ibbenbüren, Germany  
2Anesthesiology, Intensive Care Medicine and Pain Management, Klinikum Ibbenbueren, 
Ibbenbüren, Germany

Objectives:
Severe sepsis with systemic inflammation in intensive care patients is associated with high mor-
tality and morbidity. Often severe respiratory failure develops, necessitating the application of 
extracorporeal respiratory support (ECMO). Here we evaluate the efficacy of a cytokine adsorption 
system (CytoSorb®) in combination with ECMO for patients with respiratory failure (ARDS) due 
to severe pneumogenic sepsis compared to a historical cohort without hemoadsorption therapy.

Methods:
Between January and May 2018, 23 patients with severe sepsis were supported with Cyto-
Sorb® for cytokine removal. Among those n=10 patients presented with pneumogenic sepsis 
and ARDS underwent combined ECMO and CytoSorb® and were enrolled in this study (Cyto-
Sorb® group). Data from a control group (n=7 patients) with pneumogenic sepsis and ECMO 
therapy were collected retrospectively. 30-days mortality rate was the primary endpoint. SAPS 
II score, norepinephrine requirement, lactate, PCT, CRP and leucocyte levels were considered 
as secondary endpoints.

Results:
30-days mortality rate was 0% CytoSorb® group compared to 57.1% (4 out of 7 patients) in 
the control group. Indication for CytoSorb® was sepsis-related hemodynamic instability with 
high dose infusions of norepinephrine. Veno-venous high-flow ECMO was implemented in 
combination with Cytosorb®. Immediately after CytoSorb® therapy and also during the further 
course, a significant reduction of elevated infection parameters (PCT and CRP) compared to 
the control group was recorded. The initial very high doses of catecholamine could be weaned 
off in all patients within 48 h compared to the control group. Mean ECMO duration was 8 ± 2 
days in the CytoSorb® group and 19 ± 3 in the control group.
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Conclusions:
The combination of ECMO with an immunomodulatory, cytokine-adsorbing filter system in 
patients with ARDS due to pneumogenic sepsis is an effective treatment to prevent escalation 
of sepsis. Further Studies are needed with regards to the optimal timing of immunomodulatory 
therapy and its impact on ECMO-related inflammation.

Disclosure: No significant relationships.
Keywords: ECMO, cytokine adsorption, pneumogenic sepsis
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P-002

LUNG CANCER SURGERY IN THE OLDER PATIENT; DO DEMOGRAPHIC 
CHANGES REQUIRE US TO REVISE OUR HABITS?

Klaus-Marius Bastian1, M. Toffel1, M. Schieren2, J.M. Defosse2, A. Lopez-Pastorini3, A. Koryllos3, 
E. Stoelben3, C. Ludwig1

1Thoracic Surgery, Florence-Nightingale Hospital, Düsseldorf, Germany  
2Anaesthesiology and Operative Intensive Care Medicine, University Witten/Herdecke, Cologne, 
Germany  
3Thoracic Surgery, University Witten/Herdecke, Cologne, Germany

Objectives:
The demographic change in the German population has led to a shift in the age pyramid towards 
older patients. According to the WHO, patients ≥75 are considered as “older”. Whether or not 
an older patient should be considered for lung cancer surgery, often depends on the extent of 
his comorbidities and is a question that remains unanswered. In most cases, the experience of 
the surgeon seems to be crucial when deciding.

Methods:
The data was collected from the German Thorax Register between January 2016 and January 
2018 (Project-ID: 2017-03). A collaboration between the German Society for Anaesthesiology 
and Intensive Care Medicine (DGAI) and the German Society of Thoracic Surgery (DGT). A 
total of 1357 patients were enrolled, of whom 658 had histologically proven lung cancer. These 
were divided into three groups; group I (≤65 years), group II (65 - ≤75) years, and group III (≥75 
years). This data was analyzed in terms of smoking status, neo-adjuvant therapy, preoperative 
FEV1, preoperative DLCO, surgical technique, ASA score, blood transfusion, intraoperative 
fluid balance, duration of surgery, ICU length of stay, chest drainage duration, and hospital stay.

Results: 
all I (≤65) II (65 - ≤75) III (≥75)

Number of patients 658 269 234 155

Complications 48% 40,9% 53% 52,9%

Postoperative pneumonia 14,9% 12,3% 19,2% 12,9%

Mortality 1,7% 1,9% 1,7% 1,3%

Older patients (group III: ≥75-year-old) had no substantial increase in postoperative complication 
rates and 30-day mortality. In some cases, they performed better than younger patients (group 
II: 65 to ≤75 years old).

Conclusions:
Does the older patient in Germany receive the appropriate lung cancer treatment as recom-
mended by our guideline? This question cannot yet be answered by the data from the German 
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Thorax Register. But even if the older patients represent a very demanding clientele, after careful 
consideration and objective criteria, they should be given optimal therapy. Older age alone and 
the fear of postoperative morbidity and mortality should not mislead us in our decision-making.

Disclosure: No significant relationships.
Keywords: lung cancer surgery in the older patient, German Thorax Register, demographic 
changes, lung cancer treatment of the older patient
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P-003

MINIMALLY INVASIVE SURGERY VERSUS THORACOTOMY IN SLEEVE 
RESECTION FOR CENTRAL LUNG CANCER: A PROPENSITY-SCORE MATCHED 
STUDY

Tangbing Chen
Department of Thoracic Surgery, Shanghai Chest Hospital, Shanghai, China

Objectives:
The purpose of this study was to compare perioperative and oncologic outcomes of minimally 
invasive surgery (MIS) with that of thoracotomy in sleeve resection for patients with central 
lung cancer.

Methods:
Between January 2013 and December 2017, 557 consecutive patients undergoing sleeve resec-
tion were analyzed during this study. There were 55 cases of bilobectomy and right middle lobe 
lobectomy and these cases were excluded because these operations were rarely done. Periopera-
tive and oncologic outcomes were compared ased on propensity scoring match.

Results:
After 1:4 propensity scoring match, 79 cases with MIS sleeve resection and 258 cases with 
thoracotomy sleeve resection was included in this study. There were no statistically significant 
differences in demographic and pathologic characteristics between these two groups. The 
operating time was 185.72±69.17 min in MIS group and 148.68±40.51 min in thoracotomy 
group (p<0.001). The postoperative drainage volume was 376.95±865.91 ml in MIS group and 
1991.29±1397.51 ml in thoracotomy group (p<0.001). The number of patients whose postopera-
tive stay was more than 14 days was 30 (11.63%) in thoracotomy group and 4 (5.06%) in MIS 
group (p=0.09). There were no significant differences in bleeding, numbers of dissected lymph 
nodes, numbers of positive lymph nodes and postoperative complication rates between MIS group 
and thoracotomy group. Overall survival rate in 3 years was 69.7% in MIS groups and 77.2% 
in thoracotomy group, without significant differences (p=0.27). Cumulative recurrence rate was 
35.2% in MIS groups and 28.8% in thoracotomy group, without significant differences (p=0.20).

Conclusions:
Perioperative and oncologic outcomes of MIS sleeve resection were comparable to those of 
thoracotomy sleeve resection in patients with central lung cancer.

Disclosure: No significant relationships.
Keywords: minimally invasive surgery, thoracotomy, sleeve resection, propensity-score matching
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P-004

EXTERNAL VALIDATION OF THE PROPOSED TNM-SUBCLASSIFICATION 
OF THE N-PARAMETER IN LUNG CANCER: THE CRUCIAL ROLE OF THE 
HISTOLOGY

Marco Chiappetta1, F. Lococo2, L. Petracca1, G. Leuzzi3, G. Ratto4, D. Nachira5, P.L. Filosso6, F. 
Mucilli7, E. Meacci1, M.T. Congedo1, L. Spaggiari8, F. Facciolo9, S. Margaritora1

1Thoracic Surgery, Università Cattolica del Sacro Cuore- IRCCS Fondazione Policlinico 
Universitario A.Gemelli, Rome, Italy 
2Unit of Thoracic Surgery, IRCCS-Arcispedale Santa Maria Nuova, Reggio Emilia, Italy  
3Thoracic Surgery, Fondazione IRCCS Istituto Nazionale dei Tumori, Milan, Italy  
4Thoracic Surgery, IRCCS AOU “San Martino” IST, Genoa, Italy, Genoa, Italy  
5General Thoracic Surgery, Fondazione Policlinico Universitario “A. Gemelli”, Rome, Italy  
6Thoracic Surgery, University of Turin, San Giovanni Battista Hospital, Turin, Italy 
7Department Of General And Thoracic Surgery, University “G. D’Annunzio”, Chieti, Italy  
8Thoracic Oncology, European Institute of Oncology, University of Milan, Milan, Italy  
9Thoracic Surgery, IRCCS Regina Elena, Rome, Italy

Objectives:
The proposed TNM subclassification for node involvement presented some limits due the 
overlapping of the survival curves for N1b (multiple N1-station), N2a2 (Single N2-station+N1 
involvement), and N2a1 (skip N2 metastasis). Aim of this study is to perform an external valida-
tion of this proposed subclassification in order to explore this issue.

Methods:
From 01/2002to12/2012, the clinical records of 932 patients affected by Pulmonary Adenocar-
cinoma (PA) or Squamous Cell Carcinoma (SCC) with N1/N2 involvement who underwent 
complete anatomical lung resection without preoperative treatments in seven Institutions were 
retrospectively reviewed. Patients were categorized according with the VIII TNM Nodes sub-
classification proposal. Sex, age, histology, T-stage, type of surgery, number of resected nodes 
(#RN), adjuvant therapy, were tested as possible factors that may explain the subclassification 
limits reported.

Results:
Comparing N1b-group with N2a1-group in the entire population regardless by the histology, 
there was not difference in 5-years Overall Survival (5yOS):51.3%vs31.1%(p=0.89), but 5yOS 
was better (65%in N1bvs39% in N2a1,p=0.053) when reducing the analysis on SCC. Con-
versely, considering PAs only, the5yOS was bettere in N2a1-group compared with N1b-group: 
57.1%vs40.7%,p=0.176) (TABLE). Moreover, comparing N1b with N2a2patients, there is a 
statistically significant difference in the entire population (5yOS 51.7%vs30.1%, p=0,005), but, 
stratifying the analysis according to the histology, we observed a better survival in SCC (5yOS 
65%vs28.4%, p=0.003), whereas the difference was not significant in Pas (40.7%vs31.2%, 
p=0.364). When considering only those case with #RN>10, a statistically significant difference 
between N1bvsN2A2 was detected (49.8%vs31.9%, p=0.016). Conversely, if the #RN<10, 
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the survival difference between the two groups was not significant (p=0.173). Finally, com-
paring N2a1-group vs N2a2-group,the 5yOS was statistically significant both in the entire 
group 51.3%vs31.1%(p=0.004), in PAs (5yOS 57.1%vs37.1%,p=0.004) and in patients with 
#RN>10(5yOS 58.8%vs31.9%,p=0.004) while this was not significant in case of SCC (5yOS 
39%vs28.4%,p=0.44) and if #RN<10(5yOS 34.8%vs21.8,p=0.262). 

Sex Male/Female 689/243

Histology Squamous Cell Carcinoma 
Adenocarcinoma 343(36.8%) 589(63.2%)

Pathological T Stage T1 T2 T3 T4 194(20.9%) 527(56.6%) 
157(16.8%) 53(5.7%)

Surgery Lobectomy Bilobectomy 
Pneumonectomy 647(69.4%) 92(9.8%) 192(20.8%)

Adjuvant therapy Yes No 576(61.8%) 356(38.2%)

Proposal n category 8th TNM N1A N1B N2A1 
N2A2 N2B

394(42.3%) 104(11.2%) 
133(14.3%) 149(15.9%) 
152(16.3%)

Number of resected nodes ≤10 >10 164(17.6%) 768(82.4%)

Proposal N category 8th TNM 5 years Overall Survival P value

N1B VS N2A1

Overall N1B N2A1 Squamous Cell Carcino-
ma N1BN2A1 Adenocarcinoma N1B N2A2

51.3% 
31.1% 65% 39% 40.7%57.1% 0.89 0.0530.176

N1B VS N2A2

Overall N1B N2A2 Squamous Cell Carcinoma 
N1B N2A2 Adenocarcinoma N1B N2A2 Num-
ber of resected nodes(#RN) #RN≤10 N1B N2A2 
#RN>10 N1B N2A2

51.7% 37.2% 65% 28.4% 40.7% 
31.2% 47.4% 37.8% 49.8% 31.9%

0.005 0.0030.364 
0.1730.016

N2A1 vs N2A2

Overall N2A1 N2A2 Squamous Cell Carcinoma 
N2A1 N2A2 Adenocarcinoma N2A1 N2A2 
Number of resected nodes(#RN) #RN≤10 N2A1 
N2A2 #RN>10 N2A1 N2A2

51.3% 31.1% 39% 28.4% 57.1% 
37.1% 34.8% 21.8% 58.8% 31.9%

0.004 0.44 0.004 
0.2620.004

Conclusions:
Histology and number of resected nodes are prognostic factor in N+ NSCLC. The exclusion of 
these parameters from the proposed 8th-TNM subclassification of N-parameter could be one of 
the reasons why this presents some limits in prognosis prediction

Disclosure: No significant relationships.
Keywords: lung cancer, lymph nodes metastases, lung cancer staging
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P-005

ERGONOMICAL ASSESSMENT OF THREE-DIMENSIONAL VERSUS TWO-
DIMENSIONAL THORACOSCOPIC LOBECTOMY

Ahmed Elkhouly1, R. Sorge2, P. Rogliani3, B. Cristino4, E. Pompeo4

1Cardiothoracic Surgery, Tanta University, Tanta, Egypt  
2Biostatistics, Tor Vergata University, Rome, Italy  
3Respiratory Unit, Policlinico Tor Vergata University, Rome, Italy 
4Thoracic Surgery, Policlinico Tor Vergata University, Rome, Italy

Objectives:
Video-assisted thoracoscopic surgery (VATS) lobectomy is commonly employed for stage I lung 
cancer resection. In this study we compared ergonomical characteristics of three dimensional 
(3D) versus two dimensional (2D) VATS lobectomy by using a scoring scale.

Methods:
Thirty-four patients with stage I lung cancer were randomized (study power=0.80) to undergo 
VATS lobectomy by either 3D (group 1) or 2D (group 2) systems. All operations, performed by 
the same surgeons, were recorded and divided into 5 surgical steps (vein, artery, bronchus, lymph 
nodes, fissure) evaluated in blinded fashion by 3 thoracic surgeons. The 5 steps were assessed by 
a scoring scale (score range 1, unsatisfactory to 3 excellent) exploring 3 ergonomical domains: 
exposure, instrumentation and maneuvering, giving a total o 510 evaluated steps per surgeon. 
Primary outcome was a difference ≥10% in at least one evaluated domain.

Results:
There were 24 males and 10 females with a mean age of 69±6.9 years. There were no conversions 
to thoracotomy. Interobserver agreement using the scoring scale was good (ANOVA, P range 
0.34-0.98), The coherence between ergonomic domains’ scores was good (Cronbach’s α, 0.74). 
The main study results are summarized in Table 1 showing that significant differences favoring 
the 3D system were found in maneuvering of the vein, artery, bronchus and lymph nodes, and 
in exposure of the vein and of the artery. Results favoring the 2D system regarded exposure and 
instrumentation of the fissure.
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Conclusions:
Our study results suggest that at comparison of ergonomics of 3D versus 2D VATS lobectomy by 
a scoring scale, the 3D system proved better for surgical maneuvering and exposure of vascular 
structures, possibly due to better perception of depth and superior magnification whereas the 2D 
system proved superior both for exposure and instrumentation of the fissure in which a lower 
magnification rate of a wider surgical field might possibly prove better.

Disclosure: No significant relationships.
Keywords: 2D VS 3D system, scoring scale, VATS lobectomy, 3D VATS, ergonomy, lung cancer
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P-006

HIGH EXPRESSION OF ERΒ2/GALECTIN-9 IS CLOSELY RELATED TO LOCAL 
INFILTRATION OF NK CELLS AND GOOD PROGNOSIS FOR NON SMALL CELL 
LUNG CARCINOMA (NSCLC)

Z. Ji1, Zhaoguo Liu2

1Emergence Department, Shenzhen University general hospital, Shenzhen, China  
2Department of General Thoracic Surgery, Southern Hospital of Southern Medical University, 
Guangzhou, China

Objectives:
To analyze the relationship between ERβ2/Galectin-9 and local invasion of NK cells in the 
progression of non-small cell lung cancer.

Methods:
150 patients with non-small cell lung cancer admitted to our hospital from 2.2009 to 1.2016 
were enrolled.IHC, WB analyze ERβ2, Galectin-9 and CD56 (NK cell surface characteristic 
molecules) expression, and No. of NK cells were counted. Chi-square test, Spearman correlation 
was used to analyze the relationship between them and the relationship with clinicopathological 
features. Kaplan-Meier and Cox proportional hazard models were used for prognostic analysis.

Results:
The results of immunohistochemical showed that ERβ2 and Galectin-9 were higher in paracan-
cerous tissues than non-small cell lung cancer tissues (p=0.0007 and p=0.0006, respectively), 
and WB results were similar. Spearman correlation analysis showed that there was a significant 
correlation among ERβ2, Galectin-9 and local infiltration of NK cells in lung cancer tissues 
(ERβ2 vs Galectin-9, R=0.6201; ERβ2 vs no of NK cell, R=0.6454; Galectin-9 vs no Of NK 
cell, R=0.4207. all p<0.0001). The expression of ERβ2 and Galectin-9 was only significantly 
correlated with TNM stage (p = 0.0217, 0.0004, respectively), and it was found that ERβ2 
and Galectin-9 positive expression decreased gradually with the progression of TNM stage. 
Kaplan-Meier found positive expression of ERβ2, and Galectin-9 showed a good prognosis. 
The overall survival time and progression-free survival were significantly longer than those of 
the negative ones.

Conclusions:
ERβ2 and Galectin-9 may play an important role in the defense of non-small cell lung cancer, 
and its mechanism may be related to the local invasion of NK cell. This study provides a unique 
perspective for the further study of lung cancer progression mechanisms.

Disclosure: No significant relationships.
Keywords: non-small cell lung cancer, estrogen receptor beta2, Galectin-9, Natural killer cells 
(NK cells)
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P-007

THE EFFECT OF INFERIOR PULMONARY LIGAMENT PRESERVATION DUR-
ING LEFT UPPER LOBECTOMY ON LUNG VOLUME AND BRONCHIAL ANGLE 
CHANGE

Duk Hwan Moon1, S. Lee1, C.H. Park2, S.J. Haam3, J. Jung3

1Department of Thoracic and Cardiovascular Surgery, Gangnam Severance Hospital, Yonsei 
University College of Medicine, Seoul, Republic of Korea  
2Department of Radiology, Gangnam Severance Hospital, Yonsei University College of Medicine, 
Seoul, Republic of Korea  
3Department of Thoracic and Cardiovascular Surgery, Ajou University Hospital, Suwon, Korea 
Republic of Korea

Objectives:
The benefits of dissecting the inferior pulmonary ligaments (IPLs) during video-assisted thora-
coscopic surgery (VATS) upper lobectomy for early-stage lung cancer remain controversial. It is 
believed that IPL division enhances the movement and expansion of the residual lung, reduces 
dead space, and thus lowers the risk of postoperative complications. Here, we evaluated the 
effect of IPL division by comparing the lung volume and bronchial angle of the left lower lobe 
during upper VATS lobectomy.

Methods:
We retrospectively evaluated the medical records and images of all patients who underwent 
VATS left-upper lobectomy for early stage lung cancer between January 2014 and January 2017. 
Patients were divided into two groups: group P (preservation) and group D (division). Pre- and 
post-surgery lung volumes were measured on CT image and compared; the difference was adjusted 
to the preoperative right-lung volume to minimize error margin. Pre- and post-surgery bronchial 
angles were measured using the angles formed by the carina and second carina in axial view 
(angle 1, axial angulation) and in coronal view (angle 2, vertical angulation) for comparison.

Results:
Forty patients were included in each group. Age, gender, body mass index (BMI), smoking 
status, TNM stage, chronic obstructive pulmonary disease, preoperative lung volume, and pre-
operative bronchial angles were not significantly different between the two groups. There was 
no statistically significant difference in angle 1 between group P and group D (2.95±0.88° vs. 
5.74±1.21°; p=0.065). The change in angle 2 was also not significantly different (15.73±1.33° 
vs. 19.212±1.73°; p=0.114). However, regarding lung volume difference, there was a signifi-
cant difference between the two groups (p=0.035); there was a decrease of 27.75±1.48% and 
32.97±1.93% in group P and group D, respectively.

Conclusions:
Preservation of IPLs during left-upper lobectomy may yield better outcome with respect to 
lung volume.

Disclosure: No significant relationships.
Keywords: inferior pulmonary ligament (IPL), lobectomy, lung volume, bronchial angle
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P-008

IMPACT OF LATE INCISION TIME AND SURGERY DURATION IN THE INCI-
DENCE OF POSTOPERATIVE ADVERSE EVENTS AND IN-HOSPITAL MORTAL-
ITY AFTER PULMONARY LOBECTOMY

Maria Rodriguez1, L.E. De Leon2, C.E. Bravo-Iniguez2, S.J. Mentzer2, J.O. Wee2, M.T. Jaklitsch2

1Thoracic Surgery, Clínica Universidad de Navarra, Madrid, Spain  
2Thoracic Surgery, Brigham and Women´s Hospital, Boston, MA, United States of America

Objectives:
It remains controversial if late incision time and surgery duration have any impact in the incidence 
of complications in pulmonary resection patients. The objective of this study is to evaluate if 
late incision time (after 2 pm) and surgery duration of more than 3 hours increase the risk of 
postoperative complications and in-hospital mortality after lobectomy.

Methods:
We have designed a prospective case-control study on 653 patients who underwent pulmonary 
resection in our institution. Cases were patients whose surgeries started after 2 pm and patients 
whose lobectomies lasted more than 3 hours. Controls, in each case, were patients who did not 
meet those criteria. Age was considered the main risk-related variable and its distribution among 
groups was studied with the Wilcoxon test. Complications were defined according to Clavien-
Dindo classification and only those requiring intervention (Grades II-V) were considered.

Results:
The overall incidence of complications was 20.77% (119/573), 19.43% (103/530) among those 
patients with early incision and 37.21% (16/43) in the late incision group (OR:2.45; 95%CI: 
1.19-4.92, p=0.0057). The incidence of complications was 17.79% (87/489) in patients whose 
surgery lasted less than 3 hours and 38.10% (32/84) in patients whose surgery lasted longer 
(OR:2.84; 95%CI: 1.66-4.79, p= 0.0000). In-hospital mortality for the whole series was 0.35% 
(2/573), 0.19% (1/530) in the early incision group and 2.33% (1/43) among the late incision 
patients (OR:12.59; 95%CI: 0.15-990, p=0.022). When surgery lasted less than 3 hours, in-
hospital mortality was 0.20% (1/489) and 1.19% (1/84) when it lasted longer (OR:5.85; 95%CI: 
0.07-462, p=0.157).

Conclusions:
In this population, late incision time and surgery duration longer than 3 hours have a negative 
impact in the incidence of adverse events after pulmonary lobectomy. If this is related to surgeon´s 
fatigue or to multifactorial causes still needs to be clarified, but careful attention should be paid 
when scheduling, especially high risk cases.

Disclosure: No significant relationships.
Keywords: postoperative complications, lung resection, patient safety, incision time, surgery 
duration
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P-009

ESOPHAGOGASTRIC ANASTOMOSIS WITH LINEAR STAPLERS REDUCES 
ANASTOMOSIS STRICTURE AFTER ESOPHAGECTOMY

Jaewon Song1, S. Park2, I.K. Park2, Y.T. Kim2, C.H. Kang2

1Cardio-thoracic Surgery, Seoul National University Hospital, Seoul, Republic of Korea  
2Department of Thoracic and Cardiovascular Surgery, Seoul National University Hospital, Seoul, 
Republic of Korea

Objectives:
Complications at esophagogastric anastomosis after esophagectomy are related with postoperative 
survival and quality of life. The aim of this study was to identify effect of different anastomosis 
techniques on the development of leakage and stenosis, and to determine the risk factors of 
anastomosis stenosis and leakage after esophageal cancer surgery.

Methods:
The study subjects were 792 patients who underwent esophagectomy for esophageal cancer 
between 2000 and 2017. Anastomotic stricture was defined as dysphagia requiring endoscopic 
dilatation, Anastomotic leakage was defined as radiologic, endoscopic, or clinical evidence of 
anastomotic leakage. Four different types of anastomosis methods were used; Hand-sewing 
(n=305, 38%), circular stapling (n=219, 28%), Orringer’s method (n=170, 21%), and triangular 
linear stapling (n=90, 12%). Multivariate analysis was performed to evaluate risk factors of 
anastomotic leakage and stenosis including four different surgical techniques.

Results:
The most common type of esophageal cancer was mid-esophageal squamous cell carcinoma 
(n=435, 55%). Thoracic anastomosis or cervical anastomosis was performed in 478 (60%) and 
209 (26%) patients respectively. Postoperative leakage occurred in 66 patients (8.3%) and the 
risk factors of leakage by multivariate analysis were peripheral vascular disease (HR 4.10, 
p=0.02) and colon interposition (HR 4.78, p=0.01). Type of surgical techniques was not a risk 
factor for leakage. Stenosis which required intervention occurred in 122 patients (15.4%). The 
risk factors of stenosis in multivariate analysis were postoperative leakage (HR 3.44, p<0.01) 
and the triangular linear stapling (HR 0.19, p<0.01). The anastomosis stenosis occurred in 4.5 
% of patients after the triangular stapling and 16.7% after other types of techniques (p<0.05) 
other types of techniques (p<0.05).
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Conclusions:
Anastomosis leakage was not affected by anastomosis technique; however, anastomosis stenosis 
was significantly reduced by triangular linear stapling technique.

Disclosure: No significant relationships.
Keywords: esophageal cancer, esophagectomy, anastomosis



188

27th European Conference on General Thoracic Surgery ABSTRACTS

P-010

IDENTIFICATION OF INTERSEGMENTAL PLANE FOR PULMONARY SEGMEN-
TECTOMY: A NOVEL TECHNIQUE FOR TARGET OCCLUSION OF SUB-SEGMEN-
TAL BRONCHUS VIA ELECTROMAGNETIC NAVIGATION BRONCHOSCOPE 
WITH SEALANT

Tong Qiu1, W. Jiao1, Y. Zhao1, Y. Xuan1, Y. Shen1, Y. Qin1, A. Liu1, Y. Dong1, J. Song2, Z. Niu2, 
Y. Luo1

1Department of Thoracic Surgery, The Affiliated Hospital of Qingdao University, Qingdao, China  
2Department of Anesthesia, The Affiliated Hospital of Qingdao University, Qingdao, China

Objectives:
Complete identification of intersegmental plane by classical inflation/deflation method during 
pulmonary segmentectomy is challenging. This study aimed to investigate the feasibility and 
efficiency of a novel technique for identifying intersegmental plane via electromagnetic naviga-
tion bronchoscope (ENB) with sealant before operation.

Methods:
The sub-segmental bronchus that composed intersegmental plane was selected as ENB target. 
Degradable fibrin sealant (0.5ml) was injected into the target bronchus through ENB workchan-
nel. Because of bronchial occlusion by coagulated sealant, once the incision was made after 
single lung ventilation, the intersegmental plane could be detected as a sharp and continuous line 
between the inflated and deflated lung. Thereafter the proportion of identified intersegmental plane 
was evaluated. Fisher’s exact test and Mann-Whitney U test were used for statistical analyses.

Results:
Between June 2018 and December 2018, 11 patients underwent segmentectomy with this tech-
nique. At the same period, 12 patients underwent segmentectomy with inflation/deflation method. 
Typical segments (such as S6) and atypical segments (such as S8 or right S2+1a) were both 
involved. The patients were divided into ENB group and Classical group. There was no ENB or 
sealant related mortality or morbidity. The mean ENB planning time was 5.7 minutes. The mean 
ENB specific procedure time was 7.6 minutes. There was statistical difference in proportion of 
identified intersegmental plane >80% between two groups (P<0.05). Table 1. Characteristics 
between ENB group and Classical group.
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Characteristics Overall 
(n=23)

ENB group 
(n=11)

Classical group 
(n=12) P value

Age (year, mean±SD) 59.0±8.5 60.0±9.2 58.1±8.1 0.487

Gender (Female, %) 11 5 (45.5%) 6 (50%) 0.827

FEV1 (L, mean±SD) 2.32±0.29 2.25±2.34 2.40±0.33 0.316

Nodule size (cm, mean±SD) 0.86±0.23 0.79±0.24 0.93±0.20 0.118

Operative side (%) 1.000

Left 8 4 (36.4%) 4 (33.3%)

Right 15 7 (63.6%) 8 (66.7%)

Pathology (%) 0.801

AIS 4 2 (18.2%) 2 (16.7%)

MIA 14 6 (54.5%) 8 (66.6%)

Benign 5 3 (27.3%) 2 (16.7%)

Surgical margin width (cm, mean±SD) 2.2±0.4 2.2±0.5 2.2±0.4 0.928

Intersegmental plane identification 
>80% (%) 18 11 (100%) 7 (58.3%) 0.037

Figure 1. Intersegmental plane (left) for right S8 segmentectomy located between S7 and S8 
after injecting sealant into B8b with ENB guidance; Specimen photograph (right) showed the 
occluded S8b bronchus by coagulated sealant.

Conclusions:
Target sub-segmental bronchial occlusion by sealant with ENB guidance is a feasible and safe 
procedure. The technique could obtain satisfying identification of intersegmental plane before 
segmentectomy.

Disclosure: No significant relationships.
Keywords: electromagnetic navigation bronchoscope, segmentectomy, cutting plane
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P-011

EFFECTIVE GROWTH FACTORS FOR STEM CELL HOMING IN TISSUE ENGI-
NEERED TRACHEAL GRAFTS

Joanna Weber1, S. Rehmani1, W. Raad2, R. Lebovics2, F. Bhora2

1Thoracic Surgery, Mount Sinai St Luke’s, New York, NY, United States of America  
2Thoracic Surgery, Mount Sinai West, New York, NY, United States of America

Objectives:
Acellular biomaterials present an off-the-shelf solution for tracheal replacement that avoids the 
cell-based problems of traditional tissue engineered grafts. Success with acellular solutions, 
however, is hindered by poor integration, rapid degradation, and hypergranulation. We hypoth-
esize that bioactive compounds can prime acellular grafts to mediate cell homing and promote 
stem cell migration into the constructs. Therefore, the objective of this study was to identify 
potential growth factors that have effects both on stem cells and epithelial cells for use in an 
engineered tracheal graft.

Methods:
In vitro migration through 8um pores of transwell filters was assessed. 10,000 human mes-
enchymal stem cells were added to the top of the filter and growth factors (connective tissue 
growth factor (CTGF), epidermal growth factor (EGF), platelet-derived growth factor (PDGF), 
and transforming growth factor beta (TGF)) were applied to the bottom of the filter. After 8 and 
24 hours incubation time, unmigrated cells were removed and migrated cells were fixed and 
visualized using crystal violet.

Results:
Cell migration increased over time for all treatment groups (p<0.05). The addition of PDGF at 
either concentration or CTFG at 100ng/mL showed approximately a 2-fold increase in migra-
tion at both time points compared to the no growth factor group (control, p<0.05). EGF at 1ng/
mL resulted in increased migration only at the 8-hr time-point (p<0.05), while TGF at 10ng/mL 
showed significant increase at the 24-hr time-point only (p<0.05). 

Effect of growth factors on mesenchymal stem cell migration through transwell filter (Mean number of 
migrated cells ± SEM). * Indicates significant increase from control (no growth factor) group.

Migration Time

Treatment Group 8 Hours 24 Hours

No Growth Factor 7.4 ± 0.7 20.6 ± 2.1

CTGF 10ng/mL 11.8 ± 1.9 29.5 ± 3.6

CTGF 100ng/mL 21.8 ± 4.4* 39.5 ± 3.9*

EGF 1ng/mL 20.3 ± 2.6* 34.8 ± 2.9

EGF 10ng/mL 14.0 ± 2.0 31.5 ± 6.5

PDGF 5ng/mL 22.8 ± 6.9* 38.8 ± 7.0*



191

   P
oster

A
b

stracts P
-001-P

-266

Dublin – Ireland – 2019 ABSTRACTS

Effect of growth factors on mesenchymal stem cell migration through transwell filter (Mean number of 
migrated cells ± SEM). * Indicates significant increase from control (no growth factor) group.

Migration Time

PDGF 50ng/mL 22.0 ± 2.7* 38.8 ± 1.9*

TGF 1ng/mL 16.0 ± 0.0 38.5 ± 2.5

TGF 10ng/mL 14.0 ± 0.6 35.2 ± 3.5*

Conclusions:
This study is the first step towards selecting growth factors for bioactive acellular tracheal grafts. 
Further work will explore the effect of these growth factors on epithelial cells, another integral 
cell type of the native trachea before examining cell mobilization in vivo. Through cell homing, 
tracheal grafts could be quickly produced and personalized using the patient’s own body as a 
cell source.

Disclosure: No significant relationships.
Keywords: growth factor, mesenchymal stem cell, cell migration, trachea, tissue engineering
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SPREAD THROUGH AIR SPACES (STAS) IS ASSOCIATED WITH WORSE PROG-
NOSIS IN STAGE 1 ADENOCARCINOMA OF THE LUNG

H.V. Kara1, S. Batur2, E. Ersen1, R. Akpınar2, B. Oz2, Akif Turna1

1Department of Thoracic Surgery, Istanbul University-Cerrahpasa, Cerrahpasa Medical Faculty, 
Istanbul, Turkey 
2Department Of Pathology, Istanbul University-Cerrahpasa, Cerrahpasa Medical Faculty, Istanbul, 
Turkey

Objectives:
Spread Through Air Spaces (STAS) is described as having tumour cells beyond the tumor edge 
within the lung parenchyma. STAS is significantly associated with a higher risk of locoregional 
recurrence after sublobar resection. However, its prognostic role in patients who underwent 
lobectomy is yet to be elucidated. We investigated the prognostic significance of presence of 
STAS positivity in resected specimens of the patients with stage 1 adenocarcinoma.

Methods:
Between 2003 and 2014 there were 101(74 men, 24 women) early stage (stage I) adenocarcinoma 
cases according to 8 th edition of TNM staging. Of those 96 were evaluated in the study. All tissue 
specimens from the excision material were re-evaluated by 3 experienced pathologists focusing 
on existence of STAS. The mean age was 60,8 years, 27 patients were female (28,1%). Eight 
patients (83,3%) underwent lobectomy, 4(4,1%) and 12(12,5%) patients underwent pneumonec-
tomy and wedge resections respectively. The disease course in the follow up and survival of the 
patients were confirmed by phone calls, further medical reports and national death registry system.

Results:
STAS was positive in 32 (33,3%) patients. The mean survival times for patients who had STAS+ 
and STAS- tumors were 139,9 ± 7,38 and 89 ± 9,45 months respectively(p=0,002). Lympho-
vascular invasion and age were found to be prognostic (p=0.045, p=0,001). Perineural invasion, 
vascular invasion age, gender was not found to be associated with survival (p=0,230, p=0,215, 
p=0,779). Multivariate Cox analysis showed that, STAS was independently worse prognostic 
element (p=0,028) (Odds ratio:2,201, 95% confidence interval:1,090-4,446).

Conclusions:
Our study concluded that, STAS is an independent prognostic factor in early stage adenocar-
cinoma patients who underwent surgery. This should be noted for the follow up strategies, 
decision for adjuvant treatment and performing sublobar resection in early patients with early 
stage adenocarcinoma of the lung. Further studies with higher patient numbers are warranted 
to validate our results.
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Disclosure: No significant relationships.
Keywords: early stage, adenocarcinoma, non-small cell lung cancer, spread through air spaces 
(STAS), prognostic factor, survival
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P-013

FIDUCIAL INSERTION BY NAVIGATION BRONCHOSCOPY IS A SAFER AND 
MORE EFFECTIVE ALTERNATIVE TO PERCUTANEOUS PUNCTURE

G. Sotiropoulos1, J. Conibear2, Ralitsa Baranowski1, P. Wells2, K. Lau1

1Thoracic Surgery, Barts Thorax Centre, St Bartholomew’s Hospital, London, United Kingdom  
2Clinical Oncology, Barts Thorax Centre, St Bartholomew’s Hospital, London, United Kingdom

Objectives:
Fiducial are commonly inserted percutaneously but is associated with 40-50% pneumothorax, 
pain, and bleeding. It is contraindicated in pneumonectomy, bilateral lesions and severe emphy-
sema. Navigation bronchoscopy is a total endoscopic approach which does not puncture the chest 
wall or pleura and is significantly safer. We review our experience of navigation bronchoscopic 
fiducial insertion.

Methods:
42 patients (19M:23F, median age 68) with 49 pulmonary nodules underwent navigation 
bronchoscopy insertion of 58 Superlock fiducials (Medtronic, USA) between September 2016 
and 2018. There were 13 primary lung lesions, 10 suspected metastases and 22 patients with 
disease progression in their treated lung cancer. 3 patients had previous pneumonectomy, 6 had 
severe COPD (FEV1<1L), 3 required home oxygen, 5 had heart failure, 1 had severe pulmonary 
hypertension. All procedures were carried out under general anaesthesia. Cone beam CT was 
introduced in April 2017 and was used in 24 patients. A mean of 1.14 fiducials were inserted per 
lesion. 37 patients underwent concurrent biopsy and 4 concurrent EBUS.

Results:
There were no deaths or intraprocedural complications. The first patient had a pneumothorax 
requiring chest drain insertion. None of the other patients had pain or any other complications. 
26 (62%) patients went home the same day, 16 (38%) went home the following day. 3 patients 
required re-insertion due to fiducial migration (2) and insertion to a different target (1). 34(81%) 
patients completed cyberknife treatment. 8 patients did not undergo treatment due to biopsy 
showing infection (2), lesions resolution (2), declined treatment (1), disease progression (1), 
surgical resection (1), adjacent bowel (1).

Conclusions:
Navigation bronchoscopy fiducial insertion is effective and safe. It allows safe insertion espe-
cially in high risk patients unable to have percutaneous procedures, enabling them to receive 
curative intent stereotactic radiotherapy. It also allows concurrent biopsy of the lesion and EBUS 
mediastinal staging in the same sitting, without further punctures or additional procedures.

Disclosure: K. Lau: Medtronic - Consultant Philips - Travel, Accomodation and Research Grant
Keywords: Image-guided thoracic surgery, navigation bronchoscopy, fiducial, stereotactic 
radiotherapy, guided bronchoscopy, cone beam CT
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P-014

DIAGNOSTIC YIELD OF ELECTROMAGNETIC NAVIGATION BRONCHOSCOPY 
FOR SMALL PERIPHERAL PULMONARY NODULES: A PILOT STUDY OF THE 
SUSPECTED MALIGNANT LESIONS

K. Luo1, Y. Lin2, W. Shuyun2, L. Peng3, Lan-jun Zhang2

1Department of Thoracic Oncology, Sun Yat-Sen University Cancer Center, Guangzhou, China  
2Department of Thoracic Surgery, Sun Yat-Sen University Cancer Center, Guangzhou, China  
3Thoracic Surgery, Sichuan Cancer Hospital and Research Institute, Chengdu, China

Objectives:
Peripheral pulmonary nodules (PPNs) were detected more frequently after the development 
of lung low-dose computed tomography screening. However, diagnosis of small PPNs using 
minimally invasive approaches raises a great challenge for every pulmonologist. Electromagnetic 
navigation bronchoscopy (ENB) is considered as a novel and effective guidance tool, but the 
diagnostic yield of PPNs has not been previously reported comparing with surgical resection.

Methods:
A pilot observational study was conducted by a thoracic surgeon team. It was enrolled consecu-
tively patients who were found to have small PPNs less than 2 cm as malignancy suspectedly. 
After successful ENB navigation to the target lesion, brushing, aspiration and biopsy were 
performed. The final diagnosis was confirmed by pathology after surgery or CT surveillance. 
Comparing the final diagnosis, the accuracy, sensitivity, specificity of ENB were calculated.

Results:
72 PPNs of 58 patients were included. The majority were solitary (79.3%) and localized in the 
upper lobes (63.9%). The median size was 11.43.9mm. ENB achieved the diagnosis of 21 nodules 
with malignant and 51 were benign lesions. The diagnostic accuracy, sensitivity, specificity, posi-
tive predictive value (PPV) and negative predictive value (NPV) of ENB were 65.1%, 51.2%, 
90.9%, 91.3%and 50%, respectively. There was no statistical difference of diagnostic accuracy 
between 5-10mm (64.3%) with 11-20mm (65.1%), p=0.084>0.05. Location of the lower lobe 
correlated with decreased accuracy (50% vs 72.1%, p=0.013). We found a trend toward a greater 
diagnostic accuracy (72.7%) for part solid nodules. The diagnostic efficiency for low risk nodules 
(75.0%) was superior over intermediate risk (60.9%), p<0.001.

Conclusions:
ENB is an effective and safe modality for diagnosing small PPNs less than 2 cm. A number of 
cases would be estimated to avoid surgical resection after ENB examination. Further randomized 
prospective study is needed to investigate the application value of ENB.

Disclosure: No significant relationships.
Keywords: electromagnetic navigation bronchoscopy, lung cancer, minimally invasive surgery, 
peripheral pulmonary nodules, sublobectomy
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P-015

SURGICAL TREATMENT OF SMALL CELL LUNG CANCER (SCLC) IN ESTO-
NIA – NATIONWIDE DATA

Tanel Laisaar1, B. Sarana1, I. Almre2, T. Vanakesa2, I. Benno2, P. Kibur1, T. Võrno3

1Thoracic Surgery, Tartu University Hospital, Tartu, Estonia 
2Thoracic and Vascular Surgery, North Estonia Medical Centre, Tallinn, Estonia  
3Family Medicine and Public Health, Tartu University, Tartu, Estonia

Objectives:
SCLC is treated surgically in limited cases. The study describes SCLC surgical treatment, using 
nationwide data.

Methods:
Data on all lung cancer patients diagnosed in Estonia 2000−2015 were obtained from the Estonian 
Cancer Registry. Additional data on surgically treated cases were collected from case reports in 
hospitals performing lung cancer surgery. Time trends were analysed using four 4-year periods.

Results:
During the study period, 12,483 lung cancer cases were diagnosed in Estonia, with 8347 cases 
(67%) morphologically verified. Of those, 6149 were NSCLC and 1723 SCLC. Alltogether, 
2075 lung cancer patients (17%) were treated surgically, including 57 (3%) due to SCLC (40 
male; mean age 64.5 years). Over time the proportion of lung cancer patients receiving surgical 
treatment increased from 13% to 19%. Altogether 3% of SCLC patients and 30% of NSCLC 
patients underwent surgery; over time the proportion of those treated surgically increased 
from 2% to 6% and 25% to 32%, respectively. In 16 surgically treated SCLC cases (28%) the 
diagnosis was preoperatively confirmed. The surgical stages (7th TNM) were I, II, III and IV in 
31, 13, 12 and 1 case, respectively. VATS approach (introduced in 2006) was used in 42% of 
SCLC cases by the end of the study. Eight patients (14%) received neoadjuvant and 40 (70%) 
adjuvant therapy. Three patients had previous and 2 synchronous cancer, 11 patients developed 
another cancer. Twenty SCLC patients died due to recurrence, 12 due to other causes (without 
recurrence) and in 9 cases the cause of death is unknown. The overall five-year survival rate 
was 39% (95% CI 28%−54%).

Conclusions:
SCLC, compared to NSCLC, was rarely treated surgically. However, over years the proportion 
of SCLC patients treated surgically nearly tripled. SCLC postoperative survival, compared to 
NSCLC survival, remained lower, yet in many cases the death was not caused by SCLC recurrence.

Disclosure: No significant relationships.
Keywords: SCLC, lung cancer, thoracic oncology, thoracic surgery
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P-016

DELAY TO SURGICAL TREATMENT IN LUNG CANCER PATIENTS AND ITS 
IMPACT ON SURVIVAL

Florian Ponholzer1, H. Maier1, F. Kocher2, V. Kroepfl1, C. Ng1, P. Lucciarini1, F. Augustin1

1Department of Visceral, Transplant and Thoracic Surgery, Medical University of Innsbruck, 
Innsbruck, Austria  
2Department of Internal Medical V, Medical University of Innsbruck, Innsbruck, Austria

Objectives:
Outcome in early stage lung cancer might be influenced by the preoperative delay between 
first radiologic examination and surgical resection. Herein we aim to analyse the impact of the 
preoperative delay on survival in lung cancer patients.

Methods:
The institutional database was queried to identify patients with primary lung cancer who were 
treated with primary surgery. Time intervals were defined as date of first suspicious medical 
imaging until date of surgical treatment. All patients received PET-CT staging and tissue confir-
mation prior to treatment planning in a multidisciplinary tumour board. Patients with unknown 
date of first contact, follow-up CT scans of pulmonary nodules, or neoadjuvant therapy were 
excluded. In total, 287 patients treated between 2009 and 2017 were included for further analysis.

Results:
Median time between first suspicious medical imaging and surgical therapy was 62 days (range 
23 – 120) and did not differ between male and female patients. Patients were then classified into 
two groups according to the duration of the medical work-up: group A up to 60 days and group 
B from 61 to 120 days. Clinical T- and N- stages were comparable between the groups. Overall 
survival did show trends for improved survival in group A, however failed to reach statistical 
significance. In the subgroup of cT2 tumours (87 patients, no difference in comorbidities and 
nodal status between group A and B), there was a significant survival benefit for patients in 
group A (p=0,043).

Conclusions:
Delay between diagnosis and treatment of lung cancer may result in dismal outcome. Efforts 
need to focus on improving and streamlining patient pathways to shorten the delay until surgical 
treatment to a minimum. Process improvement might be achieved by stringent interdisciplinary 
work-up and a patient-centred approach.
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Disclosure: No significant relationships.
Keywords: VATS, duration preoperative workup, lung cancer, overall survival
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P-017

18F- FLUDEOXYGLUCOSE (FDG) UPTAKE IS PREDICTIVE OF POOR SURVIVAL 
AFTER SURGERY FOR LARGE-CELL-NEUROENDOCRINE-CARCINOMAS OF 
THE LUNG: A BICENTRIC ANALYSIS

Filippo Lococo1, L. Fournel2, M.C. Mengoli3, C. Rapicetta1, T. Di Stefano1, M. Paci1, M. Alifano2

1Unit of Thoracic Surgery, IRCCS-Arcispedale Santa Maria Nuova, Reggio Emilia, Italy 
2Unit of Thoracic Surgery, Cochin Hospital, APHP, Paris-Descartes University, Paris, France  
3Unit of Pathology, IRCCS-Arcispedale Santa Maria Nuova, Reggio Emilia, Italy 

Objectives:
Large cell neuroendocrine carcinoma (LCNEC) represents a relatively rare and poorly studied 
entity whose management is not clearly established. The aim of this study was to explore the 
relationship between preoperative 18F-FDG-PET results, pathological features and long-term 
survival in a large surgical cohort of LCNEC.

Methods:
From 06/08 to 06/17, the clinical, radiometabolic, pathological and surgical aspects of 121 
LCNEC-patients surgically treated in 2 tertiary centers were retrieved. A Cox regression model was 
used to identify predictors of survival and Kaplan-Meier method to summarize overall survivals.

Results:
Mean age and male/female ratio were 63.4±8.3 and 3:1, respectively. The main clinical, radio-
metabolic and surgical characteristics are reported in Tab.1. Most patients were active/former 
smokers and presented symptoms at diagnosis. 18FDG-PET/Scan was performed in 65 patients 
(53.7%) with a mean SUVmax of 10.1 (SD±4.6). Higher SUVmax values was detected in tumors 
with larger size (p=0.004), advanced pT-stages (p=0.004), presenting necrosis (p=0.077) and 
with positive staining for CD56 (p=0.025) and TTF-1 (0.063). After surgery (R0 in 91% of 
cases), 52 (43%) patients had pStage-I while about 35% of patients presented with N1-2 dis-
ease. Median, 3-yrs and 5-yrs overall survival was 40 months, 52.2% and 44.6%, respectively 
(Fig.1). At univariate analysis (Tab.1), the survival was significantly influenced by SUVmax 
values (p=0.009), and the presence of vascular invasion at pathological examination (p=0.024). 
Multivariate analysis showed as the FDG-SUVmax was the only independent variable affecting 
long-term survival (HR:3.01; C.E.: 1.004-0.069; p=0.049).
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Conclusions:
Patients underwent surgical resection for LCNEC of the lung experienced a poor prognosis (5-yrs 
survival = 44.6% in this study). High-level FDG accumulation (SUVmax >10) correlates with 
pathological features and results to be independently predictive of poor survival after surgery. 
This parameter should be taking into account when planning the best strategy of care.

Disclosure: No significant relationships.
Keywords: neuroendocrine carcinoma, large cell neuroendocrine carcinoma, surgery
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P-018

IMPACT OF CT IMAGING VERSUS HISTOLOGICAL FINDINGS IN THE PROG-
NOSIS OF PULMONARY METASTASECTOMY FROM COLORECTAL CANCER: 
A COMPARISON OF VIDEO-ASSISTED THORACOSCOPIC (VATS) APPROACH 
WITH STANDARD THORACOTOMY

J. Hernández1, J.J. Fibla1, Angela Guirao2, R. Embún3, L. Molins2

1Thoracic Surgery, Hospital Universitario Sagrat Cor, Barcelona, Spain 
2Thoracic Surgery, Hospital Clinic of Barcelona, Barcelona, Spain  
3Thoracic Surgery, Hospital Universitario Miguel Servet, Zaragoza, Spain

Objectives:
To assess the prognostic value of CT imaging vs histological findings for lung metastases detec-
tion in 522 patients undergoing pulmonary metastasectomy from colorectal cancer (CRC) with 
a minimum 3-year follow-up.

Methods:
The M1/CT ratio was the quotient between the actual number of lung metastases nodules identified 
by histopathologic examination of the surgical specimen and the number identified by preopera-
tive CT scan. The M1/CT ratio was defined as ≤ 1 or > 1. Disease-specific survival (DSS) and 
disease-free survival (DFS) were assessed with the Kaplan–Meier method.

Results:
Ninety-three patients underwent video-assisted thoracic surgery (VATS) and 429 thoracotomy 
approach. CT and histological findings (M1/CT ratio ≤ 1) agreed in 90% of the cases, without 
differences between VATS and thoracotomy (94.1% vs. 89.7%, P= 0.874). For the remaining 
10% cases of disagreement (M1/CT ratio > 1), differences between VATS and open thoracotomy 
were not found either (8.6% vs. 10%, P= 0.874). Patients with an M1/CT ratio > 1 as compared 
with M1/CT ≤ 1 showed shorter median DSS (35.4 vs. 55.8 months, P= 0.002) and median 
DFS (14.2 vs. 29.3 months, P= 0.025). Differences in DSS and DFS according to VATS or 
thoracotomy were not observed.

Conclusions:
In this study, resection of pulmonary metastasis from CRC by VATS or thoracotomy allowed 
equivalent oncological results. Patients with M1/CT ratio > 1 showing worse survival represents 
a group with more advanced disease than anticipated before surgery, in which active monitoring 
and adjuvant treatment should be specially considered.

Disclosure: No significant relationships.
Keywords: thoracic surgery, video-assisted, thoracotomy, lung metastasis, colorectal cancer
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P-019

STAGED MANAGEMENT IN PATIENTS PRESENTING WITH CARDIAC DISEASE 
AND CONCOMITANT EARLY LUNG CANCER: A TWENTY-YEAR MONOCEN-
TRIC SINGLE CENTER EXPERIENCE

J. Tricard1, D. Milad2, Anaëlle Chermat1, S. Simard2, Y. Lacasse2, F. Dagenais2, M. Conti2

1Thoracic Surgery, Dupuytren Teaching Hospital, Limoges, France  
2Thoracic Surgery, IUCPQ, Quebec, Canada

Objectives:
The simultaneous occurrence of cardiac disease requiring an interventional procedure and early 
lung cancer is rare. Only few data have been published without clear recommendations. The 
clinical impact of staged vs combined procedures, cardiac surgery vs Percutaneous Coronary 
Intervention (PCI) and the use of cardiopulmonary bypass (CPB) on the survival and recurrence 
remain debated. We herein, report our experience using a staged procedure approach and assess 
the impact of an initial PCI vs surgery approach and the long-term outcome.

Methods:
One hundred seven patients underwent a staged procedure at the Quebec Heart and Lung Insti-
tute between January 1997 and December 2016. Seventy-two (Group 1) patients underwent 
cardiac surgery with CPB, including coronary artery bypass grafts (CABG) in 44 pts. Thirty-five 
patients (Group 2) had a PCI. After a recovery period, all 107 patients underwent a pulmonary 
resection including lobectomy (n=82), bilobectomy (n=8), pneumonectomy (n=8) and anatomic 
segmentectomy (n=9).

Results:
Two postoperative deaths (2.7%) were observed in Group 1, whereas one death (2.9%) was 
encountered in Group 2. Two-year and five-year overall survival rates were 83.2% and 57.4%, 
in group 1, and 80.0% and 57.4%, in group 2. Two-year and five-year disease-free survival rates 
were also comparable among the 2 groups: group I: 76.4% and 55.9%, and group 2: 77.5% and 
58.2%. Independent risk factors for late mortality included perioperative transfusions during 
thoracic surgery (p=0.0041), postoperative thoracic surgery complications grade ≥ 3 (p=0.0345).). 
The sole ndependent risk factors for recurrence was prolonged delay between procedures without 
regard to the initial type of procedure (p=0,0312).

Conclusions:
A staged approach of lung cancer patients requiring concomitant cardiac procedures offers good 
oncologic outcomes. Use of CPB did not seem deleterious since outcomes were similar between 
a PCI or surgical approach. Prolonged delays between cardiac procedures and thoracic surgery 
should be avoided to minimize recurrence rate.

Disclosure: No significant relationships.
Keywords: lung cancer, cardiac and thoracic surgery, oncology
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P-020

CAN A TRAINEE SAFELY LEARN VIDEO-ASSISTED THORACOSCOPIC SUR-
GERY (VATS) LOBECTOMY WITHOUT OPEN LOBECTOMY EXPERIENCE?

A. Palleschi, Alessandra Mazzucco, D. Tosi, L. Rosso, F. Damarco, M. Cattaneo, P. Mendogni, 
M. Nosotti
Thoracic Surgery and Lung Transplantation Unit, Fondazione IRCCS Ca’ Granda - Ospedale 
Maggiore Policlinico, Milan, Italy

Objectives:
Pulmonary lobectomy is the gold standard for the treatment of localized lung cancer; its mini-
mally invasive approach has gained full acceptance in terms of oncological adequacy. Learning 
video-assisted thoracic surgery (VATS) lobectomy is now fundamental for a trainee in thoracic 
surgery. The aim of this study is to investigate whether trainee without extensive experience in 
open lobectomy can safely perform VATS lobectomy for early stage lung cancer.

Methods:
We retrospectively analyzed surgical activity of senior surgeons and trainees in our university 
hospital from 2011 to 2018. Inclusion criteria were lobectomy or anatomical segmentectomy. 
Exclusion criteria were bilobectomy or pneumonectomy, arterial or bronchial plastic and wall 
resection. The analyzed data were type of intervention, surgical approach, conversion rate, surgi-
cal times and hospital stay. Two eras were considered: 2011-2014 versus 2015-2018.

Results:
Six-hundred and eighty record were selected from the institutional database: 630 lobectomies 
(93%) and 50 anatomic segmentectomies (7%). The table shows the trend of the surgical activity 
divided for type of surgeon and era. In particular, trainees increased VATS approach rate from 
22% in the first timeframe to 96.5% in the second (p=0.0001), Conversion rate increased but 
remain under the rate of staff surgeons. Time of surgery and hospital stay ware substantially 
unchanged in the two periods (Table 1).

Conclusions:
Our study showed that trainees, even with partial experience in open lobectomy, could safely 
perform VATS lobectomy for early stage lung cancer. The trainee practice did not affect surgical 
time and outcomes. University hospitals can safely introduce VATS lobectomy in the training 
program without the concern to offer a consistent practice in open lobectomy as a “preliminary” 
procedure. 
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Table 1

Operations VATS rate Conversion rate Time of surgery Hospital stay

2011-2014

Junior 18 (4) 22% 0% 233,75 5,75

Senior 315 (142) 45,1% 17,6% 232,3 7,56

2015-2018

Junior 29 (28) 96,5% 7,1% 259,96 6,88

Senior 318 (236) 74,2% 12,8% 239,86 6,84

Disclosure: No significant relationships.

Keywords: resident, video-assisted thoracic surgery, learning curve
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A RISK MODEL TO PREDICT TWO YEAR SURVIVAL AFTER VIDEO-ASSISTED 
THORACOSCOPIC SURGERY (VATS) LOBECTOMY FOR NON-SMALL CELL 
LUNG CANCER

Ben Cooper-Drake, H.X. Tan, N. Chaudhuri, E. Kefaloyannis, R. Milton, K. Papagiannopoulos, 
P. Tcherveniakov, A. Brunelli
Thoracic Surgery, Leeds Teaching Hospital, Leeds, United Kingdom

Objectives:
The objective of this study was to develop a risk score to estimate the 2-year survival rate after 
VATS lobectomy/segmentectomy to inform tumor board discussion and shared decision-making 
process.

Methods:
732 consecutive intention-to-VATS anatomic lung resections (663 lobectomies, 69 seg-
mentectomies) for non-small cell lung cancer (April 2014-March 2018) were analysed. 
72 conversions to open surgery included. Median follow up:660 days (IQR 320-1028). 
Cox proportional hazard regression analysis was used to generate the survival model and assign 
proportionally weighed scores to variables based on their hazard ratios (1 point assigned to 
the variable with the smallest hazard ratio). The individual points were summed to obtain an 
aggregate score for each patient.

Results:
629 patients were alive at 2 years follow up (86%). The following variables resulted associ-
ated with 2-year survival after Cox regression analysis: age>75(HR 1.53, p=0.043, 1 point), 
DLCO<70%(HR 1.47, p=0.061, 1 point), ASA>2(HR 1.51, p=0.047, 1 point), performance 
score>1(HR 1.82, p=0.032, 1 point), BMI<18.5 kg/m2(HR 2.63, p=0.012, 2 points), male 
sex(HR 2.70, p<0.0001, 2 points). The total scores calculated for each patient ranged from 0 
to 7 and were collapsed into 3 risk classes showing decremental 2-year survival rates (logrank 
p<0.001): Class A (score 0) 97%, 95%CI 88-99; Class B (score1-3) 84%, 95%CI 80-88; Class 
C(score>3) 66%, 95%CI 57-74. The score stratified well the 2-year survival of patients with 
pT1(abc) (p=0.016), pT>1 (p<0.0001) and pN0 stages (p<0.0001), but not of those with pN 
positive disease (p=0.42).

Conclusions:
Our tool may prove useful in the shared decision-making process, highlighting relevant risk fac-
tors and reducing asymmetry of information. It may manage expectations in high-risk patients, 
allowing them to weigh their options for treatment, and come to an informed decision.

Disclosure: No significant relationships.
Keywords: survival, risk modelling, lung cancer surgery, VATS lobectomy
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P-022

15-YEAR OUTCOMES OF PULMONARY METASTASECTOMY: 20 YEARS FROM 
THE INTERNATIONAL REGISTRY OF LUNG METASTASES

N. Yaftian1, Phillip Antippa1, F. Cheung2, G. Wright2

1Cardiothoracic Surgery, Royal Melbourne Hospital, Parkville, Australia 
3Cardiothoracic Surgery, St Vincent’s Hospital Melbourne, Fitzroy, Australia

Objectives:
The International Registry of Lung Metastases reported the long-term outcomes of pulmonary 
metastasectomy in 1997. We provide an update to the literature of the long-term outcomes of 
surgical resection of pulmonary metastases.

Methods:
The study institutions thoracic surgery databases were searched for all patients who underwent 
pulmonary metastasectomy between 2005 and 2017.

Results:
There were a total of 485 patients who underwent pulmonary metastasectomy. Mean age at 
time of surgery was 57.3 ± 15.9 years. There was a total of 662 operations performed with 107 
(22.1%) patients having repeat pulmonary metastasectomy. There were a total 201 patients 
(41.44%) of patients who had multiple pulmonary lesions. The most common primary lesions 
were colorectal cancer (CRC) in 35.1% (170/485) of patients, sarcoma in 23.9% (116/485) of 
patients, melanoma in 16.3% (79/485) patients, renal cell carcinoma (RCC) in 7.7% (35/485) of 
patients and germ cell carcinoma (GCC) in 4.5% (22/485) of patients. Other cancers accounted 
for the remaining 13.2% (64/485) of patients. Mean follow-up was 44.4 ± 34.9 months and was 
complete for 98.6% of patients. Survival was 87.3% (95%CI: 83.9 – 90.0%) at 1-year, 49.3% 
(95%CI: 44.1 – 54.3%) at 5-years and 32.8% (95%CI: 26.3 – 39.4%) at 10-years follow-up. On 
univariate Cox regression analysis CRC (p = 0.004), GCC (p = 0.004) and wedge resection (p 
= 0.017) were associated with improved survival while melanoma (p = 0.011) and sarcoma (p = 
0.024) were risk factors for mortality. On multivariate Cox regression analysis CRC (p = 0.037), 
GCC (p = 0.004) and wedge resection (p = 0.041) were associated with improved survival.

Conclusions:
Pulmonary metastasectomy is associated with survival of greater than 30% at 10 years follow-
up. CRC and GCC primary cancers were associated with better long-term mortality. Patients 
who underwent wedge resection had improved survival.

Disclosure: No significant relationships.
Keywords: metastasectomy, surgery, metastasis
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P-023

PREOPERATIVE MAXIMUM OXYGEN CONSUMPTION (VO2MAX): INDEPEN-
DENT PREDICTOR OF 10 YEARS SURVIVAL AFTER RESECTION OF NON-
SMALL-CELL LUNG CANCER

Joerg Lindenmann1, U. Anegg1, N. Fink-Neuboeck1, C. Porubsky1, M. Fediuk1, A. Maier1, G. 
Kovacs2, J. Smolle3, F.M. Smolle-Juettner1

1Division of Thoracic and Hyperbaric Surgery, Department of Surgery, Medical University of Graz, 
Graz, Austria 
2Ludwig Boltzmann Institute for Lung Vascular Research, Medical University of Graz, Graz, 
Austria  
3Institute For Medical Informatics, Statistics and Documentation, Medical University Graz, Graz, 
Austria

Objectives:
We focused on the impact of functional parameters on long-term survival of non-small-cell lung 
cancer, comparing them with other prognostic factors in a multivariate proportional hazard model.

Methods:
We did a retrospective analysis of 342 patients (males: 225 [65.8%), females: 117 [34.2%]) 
with curatively resected non-small-cell lung cancer between 1/2003 and 12/2007. No patient 
was lost to follow-up.

Results:
Preoperative VO2max ranged from 9.2 to 51.8 ml/kg/min (mean: 18.3+-4.6), VO2max % of pre-
dicted ranged from 32 to 172% (mean: 65.2+-18.0%). 181 patients (53.2%) had COPD, 72 (21%) 
had coronary artery disease. Pathological staging showed 186 T1 (54.4%), 128 T2 (37.4%), 18 
T3 (5.8%), 7 T4 (2%) as well as 191 N0 (55.8%), 93 N1 (27.2%) and 58 N2 (17%). Following 
induction chemotherapy complete response resulted in 3/43 patients. Overall 10-year survival 
was 23%. Log rank test comparing VO2max>=60% of predicted with <60% of predicted showed 
overall survival of 30% and 17%, respectively (p<0.001) and non-tumour-related survival of 
71% and 51% (p=0.001) at 10 years. In multivariate regression analysis overall ten-year survival 
correlated with high VO2max% of predicted (p=0.002) and low N-stage (p<0.001). Non-tumour 
related death correlated with low VO2max% of predicted (p=0.008), coronary heart disease 
(p=0.005) and, unexpectedly, high T-stage (p=0.038). COPD, FeV1 or FeV1% had no statisti-
cally significant independent influence.

Conclusions:
Low preoperative VO2max predicts both low postoperative overall survival and death due to 
non-tumour related causes during 10-year follow-up. Low N-stage is an independent predictor 
for overall survival, low T-stage predicts non-tumour-related survival.

Disclosure: No significant relationships.
Keywords: exercise capacity, preoperative maximum oxygen consumption, lung cancer, 
VO2max, 10 – year survival
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P-024

DRAINLESS MINIMAL INVASIVE THORACIC SURGERY LOBECTOMY FOR 
TREATING LUNG CANCER

Luo Sheng Yong1, K. Chen2, J. Lee2

1Department of Surgery, Thoracic, National Taiwan University Hospital, Taipei City, Taiwan 
2Department of Surgery, National Taiwan University, Taipei City, Taiwan

Objectives:
It has been demonstrated that drainless VATS pulmonary wedge resection is feasible in treat-
ing various lung diseases. However, it is unknown whether this drainless minimally invasive 
surgical technique can be effectively applied to pulmonary lobectomy. In the current study, we 
evaluate the perioperative outcome of drainless minimally invasive pulmonary lobectomy in 
treating patients with lung cancer by a propensity score-matching comparison with those who 
had drainage tube after surgery including robot-assisted or single-port VATS lobectomy.

Methods:
A total of 16 lung cancer patients from Dec 2017 to Nov 2018 were enrolled, including 13 patients 
with single port VATS and 3 patients with robot-assisted lobectomy, which are performed by 
a single surgeon in a single center. The perioperative outcome of these patients was evaluated 
retrospectively and analyzed based on propensity scores matching with age, gender, tumor stage 
and surgical approaches.

Results:
There were no major surgical morbidities and mortality noted during the perioperative period. 
The mean of the postoperative hospital stay was 4.94 ± 2.82 days. There was small residual 
pneumothorax noted in 3 patients at the postoperative chest X-ray and all of these lesions 
were resolved spontaneously. Four patients had pleural effusion at operative site and 2 of them 
required thoracentesis for symptoms relief. There was no significant difference of post-operative 
hospital stay between the two groups of patients. However, the presence of postoperative pain 
score (VAS score) more than 3 on the first day after surgery was less frequent in the drainless 
group (0 vs 4{25 %}; p=0.033).

Conclusions:
Drainless minimally invasive pulmonary lobectomy is feasible for treating patients of lung can-
cer with less frequently presenting with prominent wound pain after surgery as compared with 
those who with drainage tube. Further evaluation of its impact both on the short and long-term 
surgical outcome for the patients are required in the future.

Disclosure: No significant relationships.
Keywords: drainless, lobectomy, minimal invasive
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P-025

IMPACT OF ROBOTIC SURGERY COMPARED TO VIDEO-ASSISTED THO-
RACOSCOPIC SURGERY (VATS) AND OPEN SURGERY ON PERIOPERATIVE 
OUTCOMES AND QUALITY OF LIFE IN PATIENTS UNDERGOING LUNG 
LOBECTOMY OR ANATOMIC SEGMENTECTOMY

Pierluigi Novellis1, P. Maisonneuve2, E. Bottoni1, E. Dieci1, S. Di Stefano1, M. Solinas1, U. 
Cariboni1, A. Testori1, M. Alloisio1, G. Veronesi1

1Thoracic Surgery, Humanitas Research Institute, Rozzano-Milan, Italy 
2Division of Epidemiology and Biostatistics, European Institute of Oncology, Milan, Italy 

Objectives:
We compared perioperative course, postoperative pain and early quality-of-life in early-stage lung 
cancer patients receiving lobectomy or anatomic segmentectomy by robot-assisted thoracic surgery 
(RATS), video-assisted thoracic surgery (VATS) or anterolateral muscle-sparing thoracotomy.

Methods:
Consecutive patients, giving informed consent, with known/suspected lung cancer (clinical 
T1-T3, N0-N1), candidates for anatomic resection (ASA-1-3) were recruited to a prospective, 
single center, ethical-committee-approved study. Exclusion criteria included severe cardiopathy, 
alcohol abuse, renal impairment and prior cancer. EORTC QLQ-C30 and QLQ-LC13 scores 
were obtained preoperatively, and 3 days, 15 days, and 6 and 12 months after surgery. Peridural 
catheter analgesia was used for open patients, intercostal analgesia in VATS and RATS.

Results:
From April 2016 to December 2018, 170 patients were enrolled. Fifty-eight received open,58 
VATS and 53 RATS. RATS and open had poorer (p=0.003) ASA score than VATS. Cancers were 
larger in open than VATS and RATS: median 32, 23 (p=0.004) and 21 mm (p=0003) respectively. 
Preoperative FEV1 was lower in open than VATS (p=0.02) and RATS (p=0.05). Operating time 
was shorter in open than VATS and RATS (119, 173 and 167 min; respectively, p<0.0001). 
More hilar nodes and stations were removed in RATS than VATS (mean 5 versus 4 stations, 
p<0.0001). Median postoperative stay was lower (p=0.004 or less) after VATS and RATS (4 
days) than open (5.5 days). G3-G4 complications were fewer (p=0.004 or less) in RATS (5.7%) 
than VATS (10.3%) and open (21%). Quality of life and pain never differed between the groups.

Conclusions:
Notwithstanding lack of between-group differences in quality-of-life and pain, the minimally 
invasive approaches were associated with shorter postoperative stay and less severe complica-
tions suggesting their superiority over open surgery, particularly since peridural analgesia was 
necessary to achieve good pain control in open patients. RATS was superior to VATS in terms 
of nodal stations sampled.

Disclosure: G. Veronesi: Giulia Veronesi has financial relationship with Ab medica for proctor-
ship in robotic surgery, and with Johnson and Johnson and Medtronic for advisory board and 
speaker honoraria.
Keywords: VATS surgery, quality of life, minimally invasive thoracic surgery, robotic surgery
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P-026

A LEARNING CURVE FOR UNIPORTAL LOBECTOMY

R. Andrade, K. Uy, A. Bhargava, M. Rao, Ilitch Diaz
Surgery, University of Minnesota, Minneapolis, United States of America

Objectives:
To document a single-surgeon’s learning curve for uniportal lobectomy and to call for caution.

Methods:
We performed a retrospective review of our IRB-approved prospective database on uniportal 
lobectomy (4/2016-1/2019). A single surgeon with 15-years’ experience in 3-port VATS lobec-
tomy performed all procedures. We report BMI, operative data, length-of-stay (LOS), pathologic 
diagnosis, and morbidity (mean±SD). We define the cutoff of our learning curve based on opera-
tive time, conversion to thoracotomy, morbidity and length-of-stay, and we determine statistical 
significance (t-test, proportions).

Results: 
Comparison of uniportal lobectomy results during and after the learning curve. LC: learning curve; LOS: 

length of stay; * p<0.05 vs after LC.

Case Number Time (min) Thoracotomy Morbidity LOS (d)

1-42 (during LC) 193 ± 53 14%* 57%* 5.3 ± 2.9

43-86 (after LC) 176 ± 48 2% 26% 4.0 ± 3

We performed 86 uniportal anatomic resections: 63 lobectomies, 17 segmentectomies, 4 lobec-
tomies with bronchoplasty, 2 bilobectomies. The mean BMI was 28±6, mean incision was 4cm 
(±1cm), median EBL was 150ml (30-1000ml) and mean operative time was 186min (±53min). 
Intraoperative technical complications occurred in 8 patients: PA injury 2, bronchial injury 2 (1 
repaired primarily, 1 required unplanned RUL lobectomy), esophageal injury 1 (repaired and 
reinforced with muscle flap), and specimen bleeding obscuring operative field 3; seven patients 
(8%) required thoracotomy. Pathologic diagnosis was NSCLC 69%, metastasis 14%, carcinoid 
8%, and other 9%. Mean LOS was 4.7 days (±2.9). Postoperative complications occurred in 
33 patients (39.5%); 1 patient (1.4%) died following exacerbation of interstitial lung disease. 
Seven intraoperative technical complications and 6 thoracotomies occurred within the first 42 
procedures. We identified a statistically significant reduction in conversion to thoracotomy and 
postoperative complications after the 42nd procedure. The table provides a comparison of results 
during and after the learning curve.

Conclusions:
Based on our experience, uniportal lobectomy is a technically challenging procedure and our 
learning curve required 42 cases. We believe that serious technical complications occurred as 
a result of “tunnel vision” from holding the scope right above the operative field and probably 
from improper patient selection. Surgical innovation is essential but requires a learning curve; 
we encourage surgeons to adopt this technique with caution.
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Disclosure: No significant relationships.
Keywords: uniportal VATS, lobectomy, segmentectomy, lung cancer
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P-027

THORACIC ROBOTIC SURGERY IN ELDERLY PATIENTS

Juliana Trindade1, R. Mingarini Terra2, R. Haddad3, P.H.X.N. Araujo1, F.C.B. Santos4, C.E.T. 
Lima3, J.R.M. Campos2, P.M. Pêgo-Fernandes2

1Thoracic Surgery, Cancer Institute of State of Sao Paulo, Sao Paulo, Brazil 
2Thoracic Surgery, InCor HCFMUSP, Sao Paulo, Brazil,  
3Thoracic Surgery, University of Rio de Janeiro, Rio de Janeiro, Brazil,  
4Thoracic Surgery, Copa Star Hospital, Rio de Janeiro, Brazil

Objectives:
To evaluate surgical outcomes in elderly patients (>75) compared to younger patients undergoing 
thoracic robotic-assisted anatomical lung resection.

Methods:
Retrospective study of patients who underwent robotic-assisted anatomical lung resection in 
tertiary Brazilian institutions from March 2015 - December 2018. Data was retrieved from a 
prospectively maintained database dedicated to thoracic robotic surgery. Demographic and pre-
operative information, chest tube duration, in-hospital stay, and post-operative outcomes were 
compared for patients aged <75 years to those aged >75 years using univariate and multivariate 
analyses.

Results:
222 patients were included and distributed into two groups, group 1 those aged <75 years (188 
patients) and group 2 those aged ≥ 75 years (34 patients). Demographic, pre-operative informa-
tion and surgical time are depicted in Table 1. There were 27 (80%) lobectomies and 7 (20%) 
sub-lobar resections in Group 1, and 136 (72%) lobectomies, 50 (26%) sub-lobar resections, 1 
bilobectomy and 1 pneumonectomy in Group 2. ICU time, chest tube duration and hospital stay 
were calculated using median and interquartile range (IR). There was no difference in ICU stay, 
chest tube time and in-hospital time, group 1: 0(0-1), 2(1-3) and 3(2-5) days; group 2: 1(1-2), 
2(1-3) and 3(2-5), p=0,49, p=0,09 and p=0,13, respectively. Patients aged >75 years had more 
complications (35%) than younger patients (17%) (p=0,017). Air leak >5 days was the most 
frequent both in group1 (9%) and group2 (14,7%) (p=0,309), followed by chylothorax in group1 
(2,1%), cardiac arrhythmias (8,8%) and atelectasis (5,8%) in group2. Other complications were 
less frequent. Only 1 death was observed in group 1 (3%) due to sepsis. 
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Group 1 (aged < 
75 years)

Group 2(aged > 
75 years) p value

Age (years) 61 (± 9,7) 79 (± 3,4)
Gender (M/F) 86/102 19/15 0,275

ASA I/II/III 47 (28%) / 14 (8%) 
/ 107 (63%)

0 / 22 (64%) / 12 
(35%)

IMC 27,06 (± 4,2) 27,1 (± 5,6) 0,931
VEF1 (L) 2,57 (± 0,73) 2,04 (± 0,53) 0,005
VEF1 (%) 88 (± 16,7) 88 (± 19,5) 0,861
Smoke 92 (55%) 25 (73%) 0,04
Surgical time (min) 191 (±79) 216 ((±78)

Conclusions:
Elderly patients are more prone to develop complications following robotic-assisted lung resection 
than younger patients. Still, the low overall complication and mortality rate should not preclude 
these patients to be offered this minimally invasive approach.

Disclosure: No significant relationships.
Keywords: elderly, robotic-assisted thoracic surgery, video-assisted thoracic surgery
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P-028

UNIPORTAL VIDEO-ASSISTED THORACOSCOPIC SLEEVE LOBECTOMIES: 
TECHNIQUE AND OUTCOMES OF 79 CONSECUTIVE PATIENTS

Konstantinos Marios Soultanis1, C.C. Ma2, L. Wu2, J. Chen2, C. Yang2, D. Gonzalez-Rivas2, F. 
Abu Akar3, G. Jiang2, L. Jiang2

1Thoracic Surgery, 251 Hellenic Airforce General Hospital, Athens, Greece 
2Thoracic Surgery, Shanghai Pulmonary Hospital, Shanghai, China 
3Cardiothoracic Surgery, Almakassed Charitable Hospital, East Jerusalem, Palestinian Territory 

Objectives:
To present the short and midterm outcomes of 79 consecutive cases of patients, who underwent 
a uniportal video-assisted thoracoscopic sleeve lobectomy for the treatment of centrally located 
pulmonary tumors and analyze technical aspects of the procedure.

Methods:
This was a retrospective descriptive study, incorporating 79 consecutive patients with centrally 
located pulmonary tumors involving the orifice of the lobar bronchus, or extending into the main 
bronchus, operated from September 2014 to January 2018. All data were collected prospectively. 
The patency of the anastomosis was assessed one month postoperatively via bronchoscopy. 
Survival data were collected via telephone calls through June 2018.

Results:
66 of the 79 patients, mean age 62.9±8.55, were diagnosed with NSCLC. Mean procedure duration 
was 173±61.8 minutes. 30-day mortality was (1.2%). There was an intraoperative conversion to 
open thoracotomy due to bleeding (1.2%), one postoperative bleeding which required reopera-
tion (1.2%), one prolonged air leak which was treated conservatively (1.2%) and 6 postopera-
tive arrhythmias which were treated pharmacologically (7.5%). Mean number of lymph nodes 
sampled was 13.7 ±3.7 (5-23). Mean chest drainage was 3.8±0.8 (2-14) days. There were no 
anastomotic related complications. Mean length of hospital stay was 5.14 days (2-11). There 
were no readmissions. One and two-years survival rate was 100% and 81.47% respectively.

Conclusions:
Uniportal video-assisted thoracoscopic sleeve lobectomy is a feasible, safe and reproducible 
approach for the treatment of centrally located pulmonary tumors involving the orifice of the 
lobar bronchus or extending into the main bronchus.

Disclosure: No significant relationships.
Keywords: VATS, uniportal, sleeve lobectomy
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P-029

MINIMAL-INVASIVE APPROACH IS ASSOCIATED WITH REDUCED CARDIO-
PULMONARY COMPLICATIONS IN ELDERLY PATIENTS > 70 YEARS UNDER-
GOING CURATIVE INTENT SURGERY FOR T1/2 LUNG CANCER

Mohamed Zaatar1, T. Stork1, D. Valdivia1, T. Plones1, K. Mardanzai1, D. Stefani1, S. Collaud1, 
P. Pollen1, B. Hegedüs2, C. Aigner1

1Thoracic Surgery, University Medicine Essen - Ruhrlandklinik, Essen, Germany 
2Translational Oncology, University Medicine Essen - Ruhrlandklinik, Essen, Germany

Objectives:
The number of elderly patients undergoing lung resection for lung cancer is continuously increas-
ing. This retrospective study aimed to investigate the risk factors of postoperative complica-
tions in elderly lung cancer patients and the role of surgical approach in the early postoperative 
outcome in this cohort.

Methods:
We reviewed all consecutive patients who underwent open and minimal-invasive curative intent 
anatomical resection for T1/2 lung cancer from 1/2016 to 11/2018 at our institution. Two groups 
(≥70 years and <70 years) were compared. Preoperative and postoperative clinical data, hospital 
stay and 30- and 90- day mortality were prospectively collected. Postoperative complications 
and early postoperative outcome were assessed and compared between the two groups.

Results:
505 (278 male, 227 female) patients (n=315, 62% ≥70 years, n=190, 38% <70 years) have been 
identified. 48% (n=241) had thoracotomy, 52% (n=264) were operated with a minimal invasive 
approach either by VATS or RATS. Major cardiopulmonary complications were observed in 4.2% 
(n=21) patients. There was no significant difference in major cardiopulmonary complication rate 
following minimally invasive surgery between patients above or below 70 years of age (4.3% vs 
2.5%, p=0.47). In contrast, major cardiopulmonary complication rate was significantly higher in 
elderly thoracotomy patients than in patients below 70 years of age (9.9% vs 2.6%, p=0.035). 
Elderly patients operated minimally invasive had a significantly shorter hospital stay compared 
to open approach (8.1 vs 11.9 days, p< 0.0001). 30- and 90-day mortality was comparable with 
1.4% and 1.5%, respectively.

Conclusions:
Lung resection for lung cancer in elderly patients is safe and can be performed with a low morbid-
ity and mortality. However, our results indicate that minimal invasive surgery leads to reduced 
postoperative complications in this cohort and should be the preferred approach.

Disclosure: No significant relationships.
Keywords: minimal-invasive, elderly, lung cancer, complications
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P-030

TREATMENT OF EARLY-STAGE NON-SMALL CELL LUNG CANCER: DIF-
FERENT TREATMENT MODALITIES AND CURRENT CLINICAL PRACTICE 
IN THE NETHERLANDS

Jana S Hopstaken1, J.C. De Ruiter1, R. Damhuis2, K. J. Hartemink1

1Surgery, Netherlands Cancer Institute - Antoni van Leeuwenhoek Hospital, Amsterdam, The 
Netherlands  
2Research, Netherlands Comprehensive Cancer Organization, Utrecht, The Netherlands

Objectives:
Several treatment options are available for early-stage non-small cell lung cancer (NSCLC), such 
as supportive care, radiofrequency ablation, surgical resection and radiotherapy (i.e. stereotactic 
ablative radiotherapy (SABR)). Each treatment modality has its advantages and disadvantages, 
also in respect to the patient, the age of the patient, comorbidity and cardiopulmonary function. 
In this article we will present an overview of current treatment options for early-stage NSCLC, 
their outcomes, and current trends in treatment choices in Dutch clinical practice today.

Methods:
A bibliographical search was performed in PubMed, Cochrane Library for publications concerning 
treatment outcomes of early-stage (stage I) NSCLC, with a special interest in overall survival 
(OS) and recurrence-free survival (RFS). Current evidence-based guidelines were analysed. In 
addition, results from studies on the current use of surgery and radiotherapy in the Netherlands 
were retrieved.

Results:
Although surgical resection showed better survival outcomes than SABR, even in patients aged 
≥80 years, comparison of these treatment modalities is severely hampered by selection bias, 
since patients receiving SABR often have an inferior prognosis at baseline because of comor-
bidity and diminished cardiopulmonary function. Though an important contributing factor in 
treatment decision-making, older age is not a contraindication for surgical resection. Several 
international guidelines state that anatomical resection is the treatment of choice for early-stage 
NSCLC in operable patients. In the Netherlands, use of SABR increased from 36% in 2012 to 
46% in 2016. In octogenarians, SABR has become the most common treatment option (81% 
SABR versus 19% surgical resection).

Conclusions:
Currently, a discrepancy exists between the treatment modalities for early-stage NSCLC as 
advised by the evidence-based guidelines and Dutch clinical practice. Therefore, it remains to 
be elucidated how treatment decisions for early-stage NSCLC are currently made. Future studies 
need to identify underlying factors that may influence treatment decision-making.

Disclosure: No significant relationships.
Keywords: treatment decision-making, non-small cell lung cancer, surgery, stereotactic body 
radiotherapy, clinical practice in The Netherlands, octogenarians



217

   P
oster

A
b

stracts P
-001-P

-266

Dublin – Ireland – 2019 ABSTRACTS

P-031

IS THERE A ROLE FOR NEOADJUVANT CHEMOTHERAPY IN THE MANAGE-
MENT OF PRIMARY PULMONARY SYNOVIAL SARCOMA?

Sanket Bankar1, C.S. Pramesh2, S. Jiwnani2, G. Karimundackal2

1Surgical Oncology, Tata Memorial Centre, Mumbai, India 
2Department of Surgical Oncology, Tata Memorial Centre, Mumbai, India

Objectives:
Primary pulmonary synovial sarcomas (PPSS) are a rare entity and surgery remains the preferred 
treatment modality. Since the disease may be unresectable at presentation neo-adjuvant chemo-
therapy (NACT) is often considered for down staging. To evaluate the results of treatment of 
PPSS particularly the effect of neoadjuvant chemotherapy.

Methods:
All cases diagnosed as primary pulmonary synovial sarcoma (PPSS) from January 2009 till 
December 2015 were included in the study. Patients undergoing surgery, primary or post NACT 
were analysed for disease and treatment characteristics and survival.

Results:
In the study period 32 patients were diagnosed with PPSS, 18(56.2 %) were metastatic at pre-
sentation while 5(15.6%) were amenable for upfront surgery. Nine patients were administered 
NACT in view of unresectable but non-metastatic disease. Resection was performed in all 5 
patients who were resectable and 3/9 patients who had received NACT (the remaining 6 patients 
had unresectable disease after NACT) Lobectomy was performed in 4 patients, bilobectomy in 
1 and 3 patients required pneumonectomy. The mean tumour size was 8.5cm (Range 5 - 13 cm) 
and R0 was achieved in 7 patients. Adjuvant radiation was given to two patients, chemotherapy 
to two and chemo-radiation to one. Complication rates were similar in patients operated with 
and without NACT. Patients were followed up for a median period of 49.5months. Four of 8 
operated patients developed recurrence; 2 local, 2 distant and 6/8 patients were alive at the 
time of analysis. The mean overall survival of operated patients was 90 months while it was 38 
months in the subset which received NACT before surgery. The mean OS of patients who did 
not undergo surgery was only 17.8 months.

Conclusions:
Surgical resection with negative margins remains the cornerstone of management of localised 
PPSS. Unresectable non-metastatic patients may be considered for neoadjuvant therapy followed 
by resection in view of the tremendous benefit of resection.

Disclosure: No significant relationships.
Keywords: pulmonary synovial sarcoma, neoadjuvant chemotherapy, unresectable
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P-032

WEDGE RESECTION: A SOUND ONCOLOGIC PROCEDURE FOR A SUBSET 
OF PATIENTS WITH CLINICAL STAGE IA NON-SMALL CELL LUNG CANCER 
PRESENTING AS A SOLID NODULE

Mohamed Kamel, B. Stiles, M. Rahouma, S. Harrison, B. Lee, J. Port, N. Altorki
Cardiothoracic Surgery, Weill Cornell Medical College, New York, NY, United States of America

Objectives:
The role of sub-lobar resection in the treatment of early-stage NSCLC is currently the subject of 
randomized trials. Specifically, wedge resection (WR) is often considered a suboptimal oncologic 
procedure, particularly for solid nodules. Given the increased detection of smaller tumors and 
the prevalence of non-surgical locally ablative therapies, it is of interest to determine the efficacy 
of wedge resection in early-stage NSCLC. We hypothesized that WR may be oncologically 
adequate in selected patients with peripheral T1N0-NSCLC.

Methods:
A single-institution prospectively-maintained lung cancer database was reviewed. Patients’ 
images were retrieved and reviewed to determine location (peripheral vs central) and consistency 
(solid vs subsolid). All patients who had wedge resection for peripheral solid cStage IA NSCLC 
(2000-2017) were included. Predictors of recurrence were assessed. Optimal resection-margin 
associated with the lowest recurrence rate was assessed using multiple regression analyses and 
ROC-curve.

Results:
121 patients had WR for solid-peripheral cStage-IA(Table). VATS was done in 90%,79%had 
nodes sampled, 98%had R0-resection and median resection margin was 1cm (0.5-1.7). At a 
median follow-up of 38months, 24patients (20%) developed recurrence. Locoregional recur-
rence (staple line, hilar/mediastinal nodes/chest wall) was found in 14patients (11.5%). Distant 
recurrence developed in 8patients (6.5%), and 2patients (2%) had locoregional and distant 
recurrences. Eight patients developed second primary NSCLC, of them 6 were located in index 
lobe. On multivariable analysis, independent clinical predictors of recurrence were gender 
(male:5.52,95%CI:2.18-13.99), tumor SUVmax (HR:1.08,95%CI:1.01-1.16), and parenchymal 
resection margin (HR:0.46,95%CI:0.23-0.90). By using multiple regression analyses and ROC-
curve, the optimal parenchymal resection margin associated with the lowest recurrence rates was 
≥1cm. Five and 10-year OS rates were 84.5%and66%. Five and 10-year RFS were 73%and68%. 
And 5-and 10-year LRFS were 80%and74%.

Conclusions:
Wedge resection may be associated with favorable survival and recurrence outcomes in patients 
with peripheral solid T1N0-NSCLC. A parenchymal resection margin of at least 1 cm should be 
achieved particularly for tumors with high PET-avidity.
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Disclosure: No significant relationships.
Keywords: lung cancer, wedge, sublobar resection
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P-033

FACTORS AFFECTING THE PROLONGED AIR LEAKAGE (PAL) IN SINGLE 
CHEST TUBE VERSUS DOUBLE CHEST TUBE DRAINAGE AFTER LUNG 
RESECTION

Tomasz Gil, Z. Grochowski, J. Warmus, W. Gocyk, K. Bederski, P. Kocoń, J. Włodarczyk, K. 
Żanowska, P. Hajder, D. Bugara, B. Kołodziejczyk, W. Cieślak, J. Kużdżał
Department of Thoracic Surgery, Jagiellonian University Collegium Medicum, John Paul II 
Hospital, Cracow, Poland

Objectives:
The aim of the study was to assess the prognostic factors of prolonged air leakage (PAL) >120 
h after lung resection with single versus double chest tube drainage.

Methods:
Single-centre prospective randomized trial including patients who underwent anatomical lung 
resection for NSCLC between February 2016 and December 2017. Patients were randomizing 
1:1 to a single tube vs two chest tubes group. The analysed variables included: sex, age, BMI, 
DLCO, VC, FEV1, approach (open vs VATS), interlobar fissure, intrapleural adhesions, number 
of chest tubes, tumour type, stage and grade, pain score, volume of chest tube output, differen-
tial pleural pressure (Δp in 6th hour) and mean air leak in first 6 hours. Multivariate regression 
analysis was used.

Results:
There were 225 patients enrolled, including 73 men, mean age 66.36 years (range: 38-83) and 
152 women, mean age 65.34 years (range: 31-85). In multivariate regression analysis PAL was 
significantly more frequent in patients with two chest tubes (p = 0.0134) and fused interlobular 
fissure (p = 0.0480). The duration of PAL was significantly related to the mean air leak in the 
first 6 hours (p = 0.023), and differential pleural pressure (p = 0.033). The duration of PAL was 
significantly affected by the amount of air leak in the first 6 hours (p = 0.006) and chest tube 
output (p = 0.0000004).

Conclusions:
The presence of two chest tubes and fused interlobular fissure have a significant effect on PAL. 
The duration of PAL is related to the mean air leak in first 6 hours and differential pleural pressure.

Disclosure: No significant relationships.
Keywords: PAL, digital system, lung cancer
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P-034

IMPORTANCE OF PATHOLOGICAL CHARACTERISTICS TO DIFFERENTIATE 
NEW PRIMARY LUNG CANCER FROM METASTASIS AFTER RESECTION OF 
CLINICAL STAGE I NON-SMALL LUNG CANCER

Marc De Perrot1, J. Cho2, M. Tsao3, D. Hwang4, N. Leighl5, A. Bezjak2

1Thoracic Surgery, Princess Margaret Cancer Centre, Toronto, Canada  
2Radiation Oncology, Princess Margaret Cancer Centre, Toronto, Canada 
3Pathology, Princess Margaret Cancer Centre, Toronto, Canada 
4Pathology, Sunnybrook Hospital, Toronto, Canada  
5Medical Oncology, Princess Margaret Cancer Centre, Toronto, Canada

Objectives:
The importance of the disease free interval (DFI) and pathological characterization of adeno-
carcinoma to differentiate new primary lung cancer from metastasis after resection of stage I 
non-small cell lung cancer (NSCLC) remains unclear.

Methods:
A prospective cohort of 121 consecutive patients undergoing surgery between 01/2005 and 
12/2012 for clinical stage I non-small cell (NSCLC) lung cancer was reviewed. All but 3 (2.6%) 
patients were followed up until their death or for at least 5 years after the initial surgery.

Results:
After a median follow-up of 87 months, 27 patients developed isolated new lung nodules with 
no evidence of nodal, pleural and distant metastasis. These nodules were predominantly adeno-
carcinoma (n=21, 78%). Pathological characterization of adenocarcinoma differentiated new 
primary lung cancer from metastasis in 77% of the cases. The incidence of isolated new lung 
nodules reached 40% at 10 years in stage I and II and 20% in stage III (p=0.7). The incidence 
increased steadily over time in patients with stage I, while the incidence increased rapidly within 
the first 2 years in stage II and III and then plateaued (Figure). Pathologically confirmed lung 
metastasis occurred within 2 years after resection in stage II and III and within 5 years after 
resection of pathological stage I. All patients with pathologically confirmed lung metastasis 
treated with surgery developed lung recurrences after 6 to 31 months (median 27 months). In 
contrast, the disease free survival reached 67% at 3 years in patients with new primary lung 
cancer confirmed on pathology (p=0.045). 
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Conclusions:
A DFI greater than 5 years should be used to differentiate new primary lung cancer from metastasis 
after resected pathological stage I NSCLC. Pathological characterization of new lung nodule is 
important when the DFI is less than 5 years. Most of the metastatic recurrence in stage II and 
III occurred within 2 years.

Disclosure: No significant relationships.
Keywords: lung cancer, new lung nodule, metastasis, surgery, radiation, hypofractionated, 
outcome, recurrence
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P-035

POOR PREOPERATIVE QUALITY OF LIFE IS ASSOCIATED WITH PROLONGED 
HOSPITAL STAY AFTER VIDEO-ASSISTED THORACOSCOPIC SURGERY (VATS) 
LOBECTOMY FOR LUNG CANCER

C. Pompili1, Alexander Cairns1, F. Mclennan Battleday1, G. Velikova2, N. Chaudhuri1, E. 
Kefaloyannis1, R. Milton1, P. Tcherveniakov1, K. Franks3, K. Absolom2, T. Miyazaki1, K. 
Papagiannopoulos1, A. Brunelli1

1Thoracic Surgery, Leeds Teaching Hospital/University of Leeds, Leeds, United Kingdom 
2Leeds Institute of Cancer and Pathology, University of Leeds, Leeds, United Kingdom 
3Clinical Oncology, Leeds Teaching Hospital, Leeds, United Kingdom

Objectives:
To assess whether quality of life (QOL) scales are associated with postoperative length of stay 
(LOS) following VATS lobectomy for lung cancer.

Methods:
Single centre retrospective analysis on 250 consecutive patients submitted to VATS lobectomies 
(N=233) or segmentectomies (N=17) over 3 years. Pre-operative self-reported QOL was assessed 
with the European Organization for Research and Treatment of Cancer QLQ-C30 questionnaire. 
The individual QOL sub-scales were tested for possible association with LOS along with other 
objective baseline and surgical parameters using univariable and multivariable analyses.

Results:
30-day cardiopulmonary and mortality rates were 22% and 2.4%. Median LOS was 4 days (IQR 
3-7). 51 (20%) patients remained in hospital longer than 7 days after surgery (upper quartile). 
General health (GHS) (p=0.019), Physical Function (PF)(p=0.015) and Role Functioning (RF)
(p=0.016) scales were all significantly worse in patients with prolonged stay and highly cor-
related between each other. Physical Functioning had the lowest p-value at univariate analysis 
and was selected for logistic regression analysis to avoid problems of multicollinearity. Logistic 
regression showed that PF was an independent factor (p=0.018) significantly associated with 
prolonged stay along with low DLCO (p=0.008), history of stroke (p=0.005) and low FEV1 
(p=0.07). 45 patients had PF<73 (lower quartile value). 31% of them experienced prolonged 
hospital stay (vs. 18% of those with higher PF, p=0.042).

Conclusions:
A poor-level of preoperative patient-reported Physical Functioning was associated with pro-
longed postoperative hospital stay. Baseline QOL status should be taken into consideration to set 
appropriate patient expectations during preoperative counselling and to implement perioperative 
supportive programmes in the context of enhanced recovery after surgery.

Disclosure: No significant relationships.
Keywords: ERAS, patient-reported outcomes, NSCLC, quality of life
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P-036

INCIDENCE, ETIOLOGY AND OUTCOMES OF OPERATIVE AND NONOPERA-
TIVE MANAGEMENT OF HEMORRHAGE AFTER PULMONARY LOBECTOMY

Brooks Udelsman1, M. Soni2, M.L. Madariaga3, F. Fintelmann4, T. Best4, S. Li5, H. Gaissert3

 
1General Surgery, Massachusetts General Hospital, Boston, United States of America 
2School of Medicine, Georgetown University School of Medicine, Washington, United States of 
America  
3Thoracic Surgery, Massachusetts General Hospital, Boston, United States of America 
4Radiology, Massachusetts General Hospital, Boston, United States of America 
5Harvard Medical School, Harvard Medical School, Boston, United States of America

Objectives:
Hemorrhage after lobectomy for benign and malignant lung disease is infrequently studied and 
optimal management is unknown. We investigated the risk factors for post-lobectomy hemor-
rhage and compared operative and non-operative management.

Methods:
Single-institution study of patients undergoing lobectomy between 1/2009-7/2018. Two or more 
of the following defined postoperative bleeding: (1) chest radiograph showing new or enlarg-
ing ipsilateral opacity at the hilum or involving >50% of the pleural space, (2) ≥10% drop in 
hematocrit between post-operative values, (3) frank blood from a pleural catheter. Covariates 
included demographics, comorbidities, operative indication, operative approach, and presence 
of pleural adhesions. Outcomes were 30-day mortality, hospital length of stay, 30-day complica-
tions, discharge disposition, and 30-day readmission.

Results:
Among 1,961 patients, 42 (2.2%) experienced hemorrhage after lobectomy leading to reopera-
tion in 27 (1.4%) and non-operative management (transfusion alone) in 15 (0.8%). Patients with 
postoperative hemorrhage were more likely to be male (64.3% vs. 41.2%; p<0.01), to be anemic 
preoperatively (45.2% vs. 26.5%; p=0.01), to have pleural adhesions (52% vs. 29%; p<0.001), 
and to have an infectious indication (7.1% vs. 1.8%; p=0.01). Patients managed non-operatively 
were more likely to have had an open (80% vs. 48%; p=0.03) and longer (249 min vs. 160 
min; p<0.01) index procedure. The median pRBC units transfused was lower in the operative 
group compared to the non-operative group (0 vs. 2; p<0.001). Non-operative management was 
associated with increased length of stay, complications, non-home discharge, and readmissions 
(Table). On logistic regression, male gender (OR 2.10; p=0.03) and pleural scarring (OR 1.94; 
p=0.046) were independently associated with post-operative hemorrhage. 



225

   P
oster

A
b

stracts P
-001-P

-266

Dublin – Ireland – 2019 ABSTRACTS

Table: Postoperative outcomes of operative and non-operative management of post-lobectomy hemorrhage.

No post-operative 
hemorrhage 

(n=1918)

Reoperation 
for hemorrhage 

(n=27)

Non-operative man-
agement of hemor-

rhage (n=15)
p-value

Length of hospital stay, 
median (interquartile 

range)
4 (3, 6) 5 (4, 7) 7 (5, 10) 0.01

Total number of ICU 
days, median (interquar-

tile range)
0 (0, 0) 0 (0, 1) 0 (0, 1.5) 0.46

Median units of pRBC 
transfused (interquartile 

range)
0 (0, 0) 0 (0, 2) 2 (1, 2) <0.001

Wound infection 6 (0.3%) 0 (0%) 1 (6.7%) <0.001

Atrial arrhythmia requir-
ing treatment 260 (13.6%) 3 (11.1%) 2 (13.3%) 0.93

Pneumonia 42 (2.2%) 1 (3.7%) 1 (6.7%) 0.44

Air leak >5 days 129 (6.7%) 2 (7.4%) 1 (6.7%) 0.99

Atelectasis requiring 
bronchoscopy 125 (19.1%) 2 (7.4%) 4 (26.7%) 0.28

Adult respiratory distress 
syndrome 7 (1.1%) 0 (0%) 0 (0%) 0.81

Respiratory failure 11 (2.3%) 1 (3.7%) 1 (6.7%) 0.29

Thromboembolic disease 14 (0.7%) 0 (0%) 2 (13.3%) <0.001

Discharge home 1805 (94.1%) 25 (92.6%) 12 (80.0%) 0.05

30-day hospital readmis-
sion 53 (2.8%) 3 (11.1%) 2 (13.3%) 0.01

30-day mortality 14 (0.7%) 0 (0%) 0 (0%) 0.86

Conclusions:

Hemorrhage after lobectomy is rare and occurs more often in males and in the presence of pleural 
scarring. Early reoperation may avoid transfusion. Non-operative management of post-lobectomy 
hemorrhage is associated with more complex index operations.

Disclosure: No significant relationships.
Keywords: thoracic lobectomy, post-operative hemorrhage, reoperation, transfusion
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P-037

SINGLE-PORT VERSUS MULTIPORT THORACOSCOPIC SEGMENTECTOMY 
FOR LUNG CANCER: A PROPENSITY-MATCHED STUDY

Jinjie Yu, M. Feng, Y. Yuan, L. Tan, Q. Wang
Department of Thoracic Surgery, Zhongshan Hospital of Fudan University, Shanghai, China

Objectives:
To compare the perioperative outcomes of single-port (SP) and multiport (MP) thoracoscopic 
segmentectomy for non-small cell lung cancer (NSCLC).

Methods:
From January 2015 to July 2018, a total of 487 NSLCL patients who underwent thoracoscopic 
anatomical segmentectomy at Zhongshan Hospital of Fudan University were enrolled in our 
retrospective study. A propensity-matched analysis, incorporating preoperative variables, was 
used to compare the short-term outcomes between single-port and multiport thoracoscopic 
segmentectomy.

Results:
Overall, 202 patients underwent single-port thoracoscopic segmentectomy and 285 patients under-
went multiport thoracoscopic segmentectomy between January 2015 and July 2018. Propensity 
matching produced 194 patients in each group. There were no differences in the operation time 
(P=0.662), intraoperative blood loss (P=0.302), postoperative hospital stays (P=0.092), duration 
of chest tube (P=0.632) and postoperative morbidity (P=0.215) between the two groups. Multi-
port thoracoscopic segmentectomy was associated with more numbers of dissected lymph nodes 
(P<0.001). The SP group had a significant reduction in the postoperative drainage (P<0.001) 
and pain score(P<0.001). In the subgroup analysis, the SP group showed the similar number of 
dissected lymph nodes (P=0.069) in typical segmentectomy while less hospital stays(P=0.018) 
in atypical segmentectomy. During the patients with pleural adhesion, single-port thoracoscopic 
segmentectomy was associated with longer operation time (P=0.045) and duration of chest tube 
(P=0.047). No in-hospital mortality occurred in either group.

Conclusions:
Single-port thoracoscopic segmentectomy is feasible and safe for early NSCLC patients, with 
comparable perioperative outcomes to multiport approach, especially in the improvement of 
postoperative pain and recovery.

Disclosure: No significant relationships.
Keywords: single-port, segmentectomy, video-assisted thoracoscopic surgery
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P-038

LONG-TERM OUTCOMES AFTER SURGICAL TREATMENT FOR SUB-SOLID 
NODULES LESS THAN 3CM: A SINGLE-INSTITUTION EXPERIENCE

Duk Hwan Moon, S. Lee
Department of Thoracic and Cardiovascular Surgery, Gangnam Severance Hospital, Yonsei 
University College of Medicine, Seoul, Republic of Korea

Objectives:
Sub-solid nodule (SSN) is a pulmonary nodule with ground-glass opacity and could be associ-
ated with early-stage lung adenocarcinoma. There have been many studies on SSNs, however 
the range of surgical resection, degree of lymphadenectomy, and appropriate timing all remain 
contested. Here, we report the long-term surgical outcomes of SSNs.

Methods:
A retrospective analysis was performed on patients who underwent resection of SSNs between 
March 2008 and December 2016. SSNs were divided into two categories: pure-ground glass 
nodule (GGN) without solid component and PS-GGN with solid component. Solid component 
was defined as an area with > -400 HU. Then, PS-GGN was divided into two groups: Solid 
component ≥5mm (PS-GGN≥5mm) and solid component <5mm (PS-GGN<5mm). Five-year 
overall survival and recurrence-free survival after surgical treatment were compared.

Results:
A total of 202 patients (74 males, 128 females) were included. Median age was 59 years-old 
(range, 30-82 years). Median follow-up was 40 months (range, 19-125 months). There were 45 
pure-GGNs and 157 PS-GGNs (49 with solid<5mm and 108 with solid≥5mm). Eight pure-GGNs 
(17.8%), 21 PS-GGNs<5mms (43%), and 100 PS-GGNs≥5mm (93%) showed invasive adeno-
carcinoma with statistical significance (p<0.001). The 5-year overall survival rates were 100% 
for pure-GGN and PS-GGN<5mm, and 97.2% for PS-GGN≥5mm. Recurrence-free survival 
rates for pure-GGN and PS-GGN<5mm were 100%, and 91.7% for PS-GGN≥5mm (p=0.01).

Conclusions:
This study reveals that pure-GGN and PS-GGN<5mm showed excellent long-term surgical 
outcome, whereas PS-GGN≥5mm showed higher tumor recurrence. Hence, adequate resection 
margin and lymph node dissection are required with greater caution when performing surgery 
for PS-GGN≥5mm.

Disclosure: No significant relationships.
Keywords: early-stage lung adenocarcinoma, surgical resection, sub-solid nodule, ground-glass 
opacity
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P-039

TWELVE METRE STAIR-CLIMBING BEFORE AND AFTER LUNG LOBECTOMY

Naoki Ozeki1, K. Kawaguchi1, T. Fukui1, S. Nakamura1, S. Hakiri1, T. Ito1, S. Iwano2, K. Yokoi1

1Thoracic Surgery, Nagoya University, Nagoya, Japan 
2Radiology, Nagoya University, Nagoya, Japan

Objectives:
Loss of exercise tolerance after lung surgery is one of patients’ concerns. This study was designed 
to investigate variables associated with that, using an easy surrogate subject: the 12-metre stair-
climbing time (SCt).

Methods:
Seventy-eight patients (median age: 68.5 years; men: 54%) undergoing lobectomy for suspected 
stage I lung cancer were enrolled. SCt and spirometry were evaluated preoperatively as baseline 
and 6 months after surgery. SCt was obtained at the shortest possible time on stairs with a total 
of 12.07 metre height with verbal stimulation. Loss of exercise tolerance was defined as at least 
3.3% decline (lower quartile) of estimated maximal oxygen uptake (VO2t: 43.06-0.4×SCt).

Results:
Median (interquartile range: IQR) baseline and variation of SCt were 31.5 (28.2, 36.7) seconds 
and +1.7% (-2.2%, +9.8%), respectively. Median (IQR) variations of VO2t was -0.8% (-3.3%, 
+0.6%). Loss of exercise tolerance was significantly associated with age and marginally associ-
ated with baseline diffusing capacity of the lung for carbon monoxide (DLCO) (p < 0.001 and 
p = 0.056; area under the curve: 0.76 and 0.61, respectively; logistic regression). On the other 
hand, sex, smoking status, lobe (upper, middle, or lower), procedure (OPEN or VATS), baseline/ 
variation of forced expiratory volume in 1 secondand a skeletal muscle mass index showed no 
association with loss of exercise tolerance (Chi-squared test/ logistic regression). In the multivari-
able logistic regression using optimal cut-off values of age and baseline DLCO in the univariable 
analysis, odds ratios of older age (>72 years) and low baseline DLCO (<75%) for loss of exercise 
tolerance were 4.4 and 6.0 (95% confidence intervals: 1.3-15.0 and 1.4-26.1), respectively.

Conclusions:
An analysis using pre-and postoperative SCt showed that age and DLCO may be two of the 
important variables associated with variation of exercise tolerance and correlated quality of life 
after lung cancer surgery.

Disclosure: No significant relationships.
Keywords: lobectomy, stair-climbing test, exercise tolerance
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P-040

DOES THE DISTANCE FROM THE VISCERAL PLEURA INFLUENCE THE SUR-
GICAL QUALITY AND PERIOPERATIVE MAJOR COMPLICATIONS AMONG 
PATIENTS UNDERGOING WEDGE RESECTION FOR SMALL LUNG NODULES?

Chengqiang Li, Y. Zheng, Y. Han, H. Li
Thoracic Department, Ruijin Hospital, Shanghai Jiaotong University School of Medicine, 
Shanghai, China

Objectives:
The National Comprehensive Cancer Network defined the location of nodule as peripheral if it 
was in the outer one third of the lung parenchyma, but it was not quantified. We hypothesized 
that the distance from the visceral pleura influences the surgical quality and perioperative com-
plications among patients undergoing wedge resection for small lung nodules (≤2cm).

Methods:
We identified 254 patients treated with wedge resection for lung nodule(s) from 2014 to 2017 in 
our center. 215 patients were included in the study. 215 nodules were divided into three groups 
according to the distance from the visceral pleura (0 cm≤Group A <1cm, 1cm≤Group B <2 cm 
,2 cm≤Group C <3cm). The surgical quality was defined as qualified if the ratio was≥1 (margin 
distance/tumor size). The perioperative major complications was defined as intraoperative major 
complications (conversion into thoracotomy or an unplanned additional pulmonary resection) and 
postoperative major complications according to The thoracic morbidity and mortality (TM&M).

Results:
There were 170 patients in group A, 31 patients in group B and 14 patients in group C. The 
gender, age, Body Mass Index, Performance Status, pulmonary function and preoperative comor-
bidities have no difference in each group. The qualified surgery rates were 80%, 84% and 71% 
in group A B C respectively (p=0.17). The perioperative major complications rates in group A 
was 6.47% (11/170), group B was 9.68 % (3/31) and group C was 21.43 % (3/14), there was no 
difference between group A and group B, but significant difference between group A and group 
C or group B and group C.

Conclusions:
Major complications in wedge resection were not rare, especially if the distance from the vis-
ceral pleura for the nodule was more than 2cm, segmentectomy may be preferred procedure for 
these kinds of patients.

Disclosure: No significant relationships.
Keywords: wedge resection, major complications, pleura distance, non-small cell lung cancer
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P-041

NATIONAL LUNG CANCER SCREENING TRIAL MODEL APPLIED TO BLOOD 
DONORS POPULATION

Federico Raveglia1, A. Rizzi1, M. Scarci2, A. Baisi1

1Thoracic Surgery, ASST Santi Paolo e Carlo, Milano, Italy 
2Thoracic Surgery, San Gerardo Hospital, Monza, Italy

Objectives:
The American National Lung Cancer Screening Trial (NLST) showed a reduction in mortality 
of 20% in 2011, obtaining grade B recommendation and, recently, Medicare support. Since it 
was carried out by selected academic centers, following studies investigated its applicability 
beyond these institutes. We tested the NLST model as part of a cost-free healthcare program 
for blood donors.

Methods:
From 2015, donors were enrolled at AVIS Milan (an association for voluntary blood donors) 
with these criteria: 1) age 55 and 74 years-old 2) > 30 pack/year history of smoking and smoking 
cessation < 30 years. Baseline low-dose CT and follow-up of negative cases were scheduled for 
3 years (T0, T1:12months T2:24months T3:36months). Positive findings were managed accord-
ing NCCN guidelines. Donors enrollment and communications were always conducted by the 
same doctor through personal interview and e-mail.

Results:
At present, 201 donors were enrolled and 198 have already underwent T0 CT. Thirteen were 
positive, currently at follow-up. Among these, two patients underwent wedge resection: one 
was positive for cancer (stage I). 180 patients have been enlisted for T1, of these 118 have 
already undergone TC and resulted negative. 112 patients have been enlisted for T2, of these 45 
underwent TC and all were negative. 11 patients left the study, 6 after T0 and 5 after T1. Data 
statistical analysis showed a sensitivity and specificity of 94% and 82%, false positive rate of 
11,8% and a positive predicted value of 4,8%.

Conclusions:
Results were consistent with NLST, suggesting its large-scale application from blood donors 
associations that usually depict a wide network on national territory. That could improve 
people approach to lung cancer prevention, encouraging blood donation at once. The excellent 
compliance, compared to similar studies, was probably due to donors habit but also to close 
doctor-donor relationship.

Disclosure: No significant relationships.
Keywords: low dose CT, screening, blood donors, lung cancer
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P-042

LONG-TERM SURVIVAL FOLLOWING MINIMALLY INVASIVE SURGERY FOR 
RESECTABLE LUNG CANCER: COMPARING ROBOTIC-ASSISTED THORACIC 
SURGERY (RATS) TO VIDEO-ASSISTED THORACOSCOPIC SURGERY (VATS)

François Montagne1, S. Blouet2, L. Boulet3, B. Bottet1, M. Sarsam4, P. Rinieri1, J. Melki1, L. 
Thiberville5, C. Peillon4, J. Bast6

1General and Thoracic Surgery, University Hospital of Rouen, Rouen, France 
2Department of Pneumology, University Hospital of Rouen, Rouen, France 
3Department of Public Health, Epidemiology and Statistics, University Hospital of Rouen, Rouen, 
France 
4General and Thoracic Surgery, CHU Rouen, Rouen, France 
5Quantif-litis Ea 4108, Department of Pneumology, Normandie University, UNIROUEN, Rouen, 
France,  
6Inserm U1096, Department of General Thoracic Surgery, Normandie University, UNIROUEN, 
Rouen, France

Objectives:
To treat resectable lung cancer (cStage I, II, III), minimally invasive procedures are becoming a 
preferred approach. Nowadays, Video-Assisted Thoracic Surgery (VATS) and Robotic-Assisted 
Thoracic Surgery (RATS) are recognized as safe surgical procedures with less perioperative 
morbidity and mortality. RATS is not inferior to VATS for long-term survival (LTS) in early 
stage lung cancer. However, few publications have compared RATS and VATS in long-term 
perspectives. Our objective was to report the comparative results of LTS and disease free survival 
(DFS) of patients operated for resectable lung cancer by RATS and VATS.

Methods:
This retrospective study included patients treated for resectable lung cancer by minimally invasive 
approach, in our University Hospital from January 2012 to December 2015. Patients’ data were 
reviewed using EPITHOR, the French prospective nationwide Database. Only patients with 
major lung resections as segmentectomy, lobectomy or bilobectomy were included.

Results:
A total of 280 patients were operated by minimally invasive approach, 184 by VATS and 96 by 
RATS. We performed by RATS 19 segmentectomies and 77 lobectomies-bilobectomies; and 
by VATS 9 segmentectomies and 175 lobectomies-bilobectomies. Among them, 167 patients 
had stage I lung cancer, 63 had stage II, 40 had stage III and 10 had stage IV. At 5 years, the 
LTS was 75% for RATS and 67,2% for VATS, p=0.12; DFS was 72,9% for RATS and 63% for 
VATS, p=0.33. For lobectomy, 5 years LTS was 73,1% for RATS and 65,8% for VATS, p=0.13.

Conclusions:
RATS and VATS allow similar long-term survival, not only for stage I lung cancer but also for 
more advanced, but resectable lung cancer. However, this report includes data from the begin-
ning of our RATS program, which must be confirmed in larger series.
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Disclosure: No significant relationships.
Keywords: lung cancer, robotic-assisted thoracic surgery, video-assisted thoracic surgery, long-
term survival, minimally invasive surgery
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P-043

EARLY AND LATE OUTCOMES OF CONTROLATERAL ANATOMICAL SURGI-
CAL RESECTION IN MULTIPLE LUNG CANCER

Alex Fourdrain1, P. Bagan2, F. De Dominicis1, J. Iquille1, S. Lafitte1, G. Merlusca1, A. Witte 
Pfister1, J. Meynier3, P. Berna1

1Department of Thoracic Surgery, Amiens University Hospital, Amiens, France 
2Department of Thoracic and Vascular Surgery, Victor Dupouy Hospital, Argentueil, France 
3Department of Biostatistics, Clinical Research and Innovation Directorate, Amiens University 
Hospital, Amiens, France

Objectives:
Patients treated surgically for lung cancer may present synchronous or metachronous lung cancer. 
The aim of this study is to evaluate the early and late ouctomes after a second and controlateral 
anatomical surgical resection for lung cancer.

Methods:
We performed a bicentric and retrospective study, based on a prospective indexed database. 
Included patients were treated surgically with bilateral anatomical surgical resections for second 
primary lung cancer, including segmentectomy, lobectomy and bilobectomy. We excluded non-
anatomic resections, benign lesions and second surgical resection on the same operated side.

Results:
Between January 2011 and September 2018, 55 patients underwent a controlateral anatomical 
surgical resection for lung cancer, with a predominance of metachronous condition (28 meta-
chronous, 25 synchronous, and 2 metastatic). First surgical resection was mainly a lobectomy 
(45 lobectomies-81.8% and 9 segmentectomies-16.4%) with video-assisted thoracic surgery 
procedure (VATS) in 23 cases (41.8%). The mean delay between the two surgeries was 38 
months, and second surgical resection less often a lobectomy (35 lobectomies-63.6% and 20 
segmentectomies-36.4%) with VATS procedure in 41 cases (74.6%). Ninety-day mortality rate 
was 10.9% (n=6) and 3-year survival rate was75.5%. Risk factors analyses showed that number of 
resected segments at second surgery or total number of resected segments, the extent of resection 
(lobectomy vs. segmentectomy), the surgical approach (open approach vs. VATS approach), the 
tumor stage, and the nodal involvement trended to be prognostic factors for long-term survival.

Conclusions:
A second and controlateral anatomical surgical resection for multiple primary lung cancer is 
possible, with a higher early mortality rate, yet an acceptable long-term survival rate, and should 
be indicated on carefully selected patients.

Disclosure: No significant relationships.
Keywords: lung cancer, lobectomy, second primary, mortality, survival, multiple primary
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RISK FACTORS OF VENOUS THROMBOEMBOLISM AFTER LUNG CANCER 
SURGERY: A SINGLE-CENTER STUDY

Songping Cui, H. Li, B. Tian
Department of Thoracic Surgery, Beijing Chao-Yang Hospital, Capital Medical University, Beijing, 
China

Objectives:
The previous study has indicated that the incidence of venous thromboembolism (VTE) after 
lung cancer surgery is high. The aim of study is to analyze the risk factors of postoperative VTE 
in lung cancer patients and provide a clinical basis for further prevention and treatment of VTE.

Methods:
From July 2016 to December 2017, all patients with lung cancer who underwent surgery in our 
Department were enrolled in this study. Except routine preoperative examinations, lower extremity 
Doppler ultrasound was performed in all patients before and after surgery to determine whether 
there was any Newly developed deep venous thrombosis (DVT). Patients did not receive any 
prophylactic anticoagulant therapy before and after surgery. Patients were divided into VTE group 
and control group according to whether VTE occurred after operation. Baseline data, surgical 
related data (surgery type, surgical procedure, etc.) and tumor pathological data (pathological 
type, vascular infiltration, pathological staging, etc.) were compared between the two groups.

Results:
According to the inclusion criteria, a total of 339 patients undergoing lung cancer surgery were 
analyzed. A total of 39 patients developed VTE after surgery, the incidence rate of postoperative 
VTE was 11.5%. Univariate analysis showed that age, preoperative CEA level, preoperative 
D-dimer level, poor pulmonary function, lower extremity intermuscular vein dilation ratio, 
thoracotomy rate, length of surgery, and amount of bleeding were significantly risk factors (P < 
0.05). There were no significant correlations between pathological stage and pathological type 
and VTE. Multivariate logistic regression analysis showed that forced expiratory volume in 
one second (FEV1), surgical procedure and lower extremity intermuscular vein dilatation were 
independent risk factors for postoperative VTE in patients with lung cancer (P<0.05).
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Logistic regression analysis of venous thromboembolism in patients with lung cancer surgery

B P value OR 95%CI

CEA 0.727 0.118 2.1 0.8-5.1

D-dimer 0.515 0.277 1.7 0.7-4.2

FEV1 -0.902 0.014 0.4 0.2-0.8

Surgical procedure 0.841 0.038 2.3 1.0-5.1

Length of surgery 0.891 0.170 2.4 0.7-8.7

Bleeding 0.058 0.897 1.1 0.4-2.6

Lower extremity venous ultrasound 1.400 0.000 4.1 2.0-8.3

Conclusions:
The results of this study suggest that FEV1, surgical procedures and lower extremity intermuscular 
vein dilation are independent risk factors for postoperative VTE in patients with lung cancer.

Disclosure: No significant relationships.
Keywords: venous thromboembolism, deep venous thrombosis, lung cancer, thoracic surgery
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P-045

IS ANATOMICAL RESECTION FOR OCTOGENARIAN LUNG CANCER PATIENTS 
PROMISING? – AN ANALYSIS OF 1106 CONSECUTIVE PATIENTS

Hironori Ishibashi1, R. Ishizawa2, S. Kakuta2, S. Baba2, A. Asakawa2, M. Kobayashi2, K. Okubo2

1Department of Thoracic Surgery, Tokyo Medical and Dental University, Tokyo, Japan 
2Thoracic Surgery, Tokyo Medical and Dental University, Tokyo, Japan

Objectives:
Recently, the number of elderly lung cancer patients is increasing and operative procedures are 
becoming less invasive. Our lung cancer surgery strategy for octogenarians is anatomical resec-
tion and lymph node dissection in patients up to performance status (PS) of 2. The purpose of 
this study was to evaluate the safety of anatomical resection for octogenarians.

Methods:
In total, 1106 consecutive patients undergoing anatomical resection at a single centre between 
April 2010 and November 2018 were reviewed in this study and divided two groups: an octoge-
narian group and non-octogenarian group. The perioperative variables evaluated retrospectively 
for the two groups included: comorbidities, respiratory function, arterial gas analysis, smoking 
index, serum biochemical examination, operative procedure, operation time, amount of blood 
loss, duration of chest tube drainage, length of postoperative hospital stay, postoperative com-
plications, and mortality.

Results:
90 patients (8.4%) were octogenarian, 56 were male and 34 were female. A comparison of the 
two groups showed that preoperative comorbidities (95.6% vs. 83.7%; p<0.01), poor PS (20 vs. 
9.4%; p<0.01), and thoracoscopic surgery (84.4% vs. 73.3%; p=0.02) were significantly higher 
in the octogenarian group. There was no significant difference in surgical procedure between 
the two groups (lobectomy 80%, segmentectomy 20%, and no pneumonectomy). Operative 
time (165.3±9.3 mins. vs. 189.5±2.2 mins: P<0.01) and duration of chest tube drainage (3.2±0.2 
days vs. 4.0±0.1 days; p=0.04) were significantly shorter. There was no significant difference in 
postoperative complications in the octogenarian group compared to the non-octogenarian group 
(35.6% vs. 42.1%; p=0.23). There were no perioperative or postoperative deaths. Postoperative 
complications developed in 32 (35.6%) patients, including 13 (14.4%) with prolonged air leak, 
6 (6.7%) with pneumonia, 3 (3.3%) with hypoxia and 2 (2.2%) with arrhythmia.

Conclusions:
Anatomical resection for octogenarians can be performed safely and was found to be a promis-
ing procedure for this group.

Disclosure: No significant relationships.
Keywords: octogenarian, anatomical resection, lung cancer
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P-046

SURVIVAL AND PROGNOSTIC FACTORS OF COMPLETELY RESECTED T3N0M0 
NON SMALL CELL LUNG CANCER (NSCLC)

Edouard Marques, P. Ugalde Figueroa, E. Bourdages-Pageau, A. Godin
Thoracic Surgery, Institut Universitaire de Cardiologie et de Pneumologie de Quebec, Quebec, 
Canada

Objectives:
T3N0M0 NSCLC represent a heterogenous group of patients. This study aims to evaluate the 
prognostic factors and survival rate of completely resected T3N0M0 NSCLC by lobectomy.

Methods:
From 2001 to 2017, all patients who underwent complete resection by lobectomy for a pathologic 
T3N0M0 NSCLC were enrolled in this study. Patients with a previous lung cancer, who received 
neo-adjuvant chemotherapy, or with a Pancoast tumor were excluded. The 8th TNM lung cancer 
classification was applied. OS and DFS were the endpoints assessed. A univariate analysis, using 
Kaplan-Meier with log-rank test, and a multivariate analysis using Cox-proportional hazards 
model regression were performed to selected variables.

Results:
We identified 3051 patients who had lobectomy and 234 were eligible for the study. The mean 
age was 66,3 years old and 52,1 % were males. Lobectomies were performed in 81,62 % of 
patients (n=191) while bilobectomies in 18,38 % (n = 43). Adenocarcinoma was the most 
frequent histology 57,69% (n = 135). Most cases 55,12 % (n= 129) were classified as T3 due 
to the size criteria. Recurrences, both locally and distant, occurred in 17,5 % (n=41) and 20,5 
%(n=48) respectively. Of these, 8,1 % (n=19) patients had simultaneous local and distant tumoral 
recurrence. In the multivariate analysis, older age (p=0,225 and p=0,0439) and male gender (p= 
0,0060 and p=0,0296) were negative predictive prognostic factors for OS and DFS. T3 tumors 
with chest wall, invasion had OS and DFS significantly worse (p = 0,0190 and p = 0,0012). 
Neither the tumor size (p = 0,1492 and p = 0,2419) nor the adjuvant treatment (p = 0,2327 and 
p = 0,2584) had a significant impact on OS or DFS.

Conclusions:
Based on our experience, OS and DFS of T3N0M0 NSCLC is significantly compromised in 
older, males and tumors with chest wall invasion.

Disclosure: No significant relationships.
Keywords: T3N0M0, NSCLC, prognostic factors
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P-047

TOTAL LUNG GLYCOLYSIS ON 18F-FDG-PET/CT IS A THERAPEUTIC INDEX 
CORRESPONDING TO PD-L1 EXPRESSION AFTER IMMUNE CHECKPOINT 
INHIBITOR IN THE PATIENTS WITH POSTOPERATIVE RECURRENCE

Hiroaki Kuroda1, Y. Oya2, T. Hida2, N. Sakakura1

1Thoracic Surgery, Aichi Cancer Center Hospital, Nagoya, Japan 
2Thoracic Oncology, Aichi Cancer Center Hospital, Nagoya, Japan

Objectives:
Immune checkpoint inhibitor provides a superior survival benefit over cytotoxic chemotherapy. 
However, the predictive factors for the efficacy remains unclear. This study aimed to determine 
the association of 18F-2-fluoro-2-deoxyglucose-positron emission tomography/computed 
tomography (FDG-PET/CT) metrics with PD-L1 status.

Methods:
We retrospectively reviewed 29 postoperative recurrences after pulmonary resection in patients 
with lymph node dissection for non–small-cell lung cancer who received immune checkpoint 
inhibitor (ICI) and FDG-PET/CT before ICI administration. These patients were evaluated for 
baseline characteristics, recurrence site, overall survival (OS), FDG-PET/CT metrics, such as 
metabolic tumour volume, and total lesion glycolysis (TLG) of the maximum standardised uptake 
value (SUV) in the recurrence site.

Results:
Patients’ median age was 63 (range, 45–72) years, and 19 patients (66%) were men. Histologic 
examination revealed adenocarcinoma in 18 (62%) and squamous cell carcinoma in 7 (24%) 
patients. Pathological staging was stage IIIA in 12 (31%) and IIA in 11 (38%) patients. PD-LI 
expression was high (≥50%) in 7 (24%), low (49 to 1%) in 10 (34%) and absent in 12 (41%). 
The one-year OS rates after ICI were 86% in high, 53% in low and 48% in absent groups. 
PD-L1-positive patients had significantly higher mean SUV max on FDG-PET/CT than PD-
L1-negative patients (16.0 vs 9.8, p = 0.01). Although no significance was found (p = 0.14), 
PD-L1-positive patients had higher TLG than PD-L1-negative patients (82.9 vs 30.7). When 
divided into two groups, group 1 [high and low with TLG (<30)] had significantly higher one-
year OS rates (90%) than group 2 [none and low with TLG (≥30); 40%; p = 0.05].

Conclusions:
PD-L1 status was associated with SUV max and TLG on FDG-PET/CT, which was possibly a 
useful and tangible therapeutic maker after ICI, especially for low PD-L1 expression.

Disclosure: No significant relationships.
Keywords: immune checkpoint inhibitor, FDG-PET, postoperative recurrence, TLG, PD-L1
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P-048

INCREASE IN POSTOPERATIVE HEART RATE COMPARED WITH PREOPERA-
TIVE HEART RATE MIGHT BE A PREDICTOR OF POSTOPERATIVE ATRIAL 
FIBRILLATION IN PATIENTS UNDERGOING LUNG RESECTION

Kenta Nakahashi, H. Oizumi, J. Suzuki, A. Hamada, H. Watarai, S. Takamori, M. Sadahiro
Second Department of Surgery, Yamagata University, Yamagata, Japan

Objectives:
Postoperative atrial fibrillation is a common cardiac complication after lung resection and is 
associated with increased morbidity, mortality, hospital time, and medical costs due to thrombosis 
or embolism. The purpose of this study was to identify the risk factors of postoperative atrial 
fibrillation after lung resection.

Methods:
We enrolled 321 patients who underwent lobectomy/segmentectomy for primary lung cancer 
at our institution between January 2014 and August 2018. The enrolled patients were divided 
into two groups; the group with postoperative atrial fibrillation (n = 29) and the group without 
postoperative atrial fibrillation (n = 292). Patients with preoperative or paroxysmal atrial fibril-
lation were excluded. Heart rate at admission (preoperative heart rate) and immediately after 
surgery (postoperative heart rate) were measured.

Results:
Table 1 shows patients’ characteristics and intraoperative factors. Significant differences were 
found in terms of age, chronic obstructive pulmonary disease, surgical approach, type of resec-
tion, amount of blood loss, and postoperative hospital time between the two groups. There was 
no significant difference in tumor locations between two groups. The average preoperative heart 
rates were not significantly different between the groups. The average ratios of postoperative to 
preoperative heart rate were 1.1 ± 0.3 vs. 0.8 ± 0.4 (p = 0.0001). Only age (OR = 1.12, p = 0.002) 
and the ratio of postoperative to preoperative hear rate (OR = 2.6, p = 0.04) were identified as 
risk factors for the development of postoperative atrial fibrillation via multivariate analysis. No 
postoperative organ infarction occurred in any patients. 
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Conclusions:
An increase in the postoperative heart rate compared with preoperative heart rate might be a 
predictor of postoperative atrial fibrillation in patients undergoing lung resection.

Disclosure: No significant relationships.
Keywords: postoperative atrial fibrillation, heart rate, lung resection, lobectomy, segmentec-
tomy, lung cancer
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P-049

VATS SENTINEL NODE BIOPSY REDUCES THE NEED FOR SYSTEMATIC 
MEDIASTINAL LYMPHADENECTOMY IN EARLY STAGE NON SMALL CELL 
LUNG CANCER (NSCLC)

Ivan Šimundža, N. Ilić, J. Juričić, D. Krnić
Thoracic Surgery, Clinical Hospital Center Split, Split, Croatia 

Objectives:
Systematic mediastinal lymphadenectomy is still essential for an adequate postoperative staging 
of NSCLC. We tried to investigate the controversial role of VATS sentinel node biopsy (SNB) 
in early stage non-small cell lung cancer (NSCLC) surgery.

Methods:
A total of 72 patients with clinical T1N0MO NSCLC underwent VATS SN navigation lobec-
tomy using Tc-99m labelled tin colloid followed by systematic mediastinal lymphadenectomy 
(SML) in three-year time period (2012-2015). Mapping of the mediastinal lymph nodes by their 
number and station followed by hystopathological evaluation was performed. Patients data were 
statistically analyzed.

Results:
Intraoperative SLN was identified in 64 (89%) of these patients with 92% accuracy. We found 
lobe specific skip nodal metastases in 7 (10%) patients resulting in upstaging. The incidence of 
ML metastases seemed to be more often in adenocarcinoma patients (p<0.05), but skip nodal 
metastases showed higher rate in squamous cell carcinoma patients. Intraoperative frozen section 
was not confirmed accurate for detecting micrometastases in three (4%) patients. Operative time 
was prolonged for 10 (8-25) minutes showing no difference in complication rate.

Conclusions:
Procedure showed absolute safety and high accuracy. Our results indicated that VATS SN 
identification could reduce mediastinal lymph node dissection in early stage NSCLC. Further 
clinical studies should be carried out in order to prove that minimally invasive SNB could be 
effective for T1N0MO NSCLC.

Disclosure: No significant relationships.
Keywords: VATS, SLNB, surgical staging, NSCLC
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P-050

EXTENDED SLEEVE LOBECTOMY HAS SAME SURGICAL OUTCOME WHEN 
COMPARED WITH CONVENTIONAL LOBECTOMY IN PATIENTS WITH LUNG 
CANCER

I. Inci, M. Benker, Necati Citak, D. Schneiter, C. Caviezel, S. Hillinger, I. Opitz, W. Weder
Department of Thoracic Surgery, University Hospital Zurich, Zurich, Switzerland 

Objectives:
No significant data is available to assess whether extended sleeve lobectomy (extended-SL) can 
be considered comparable to conventional lobectomy (CL) in terms of surgical outcome. The 
purpose of this study was to compare surgical and oncological outcomes of extended-SL with 
CL in patients with lung cancer.

Methods:
Between 2000 and 2015, 568 patients with lung carcinoma who underwent open CL (defined as 
only one lobe resection without another lobe and/or organ resections; chest wall, diaphragm, 
pericardium, etc.) and 187 patients with lung carcinoma who underwent sleeve lobectomy were 
analyzed. Sleeve lobectomy was divided into two subgroups; standard-SL (bronchial SL, n=106) 
and extended-SL (n=81) (defined as bronchial sleeve resection together with another surgical 
intervention; bronchovascular SL, n=40; vascular SL, n=26; atypical bronchoplasty with resec-
tion of more than one lobe, n=12; bronchial SL+chest wall resection, n=3).

Results:
Age, gender, BMI, pack/years, and comorbidity did not differ between CL and extended-SL. 
Extended-SL group had more COPD patients (25.9% vs 12.5%, p=0.001), neoadjuvant treatment 
(39.5% vs 12.0%, p<0.001), advanced stage NSCLC (53.2% vs 33.1%, p=0.001), and low pre-
opFEV1 (77.2% vs 84.3%, p=0.004) than CL group. The overall surgical mortality (in hospital 
or 30-days) was 2.6% (n=20). It was 2.8% for CL, 2.8% for extended-SL, and 1.2% bronchial-
SL (p=0.4). Postoperative complications occurred in 34.9% of CL and 39.5% of extended-SL 
group (p=0.4). Pulmonary complication rate was similar between the groups (24.1% for CL, 
27.2% for extended-SL, p=0.5). The five-year survival in the CL group was 57.1%, 57.6% for 
bronchial-SL group, and 56.2% for extended-SL group (p=0.9) (Figure 1). Multivariate analysis 
showed that TNM stage (p<0.001) and N status (p<0.001) were significant independent negative 
prognostic factors for survival. 
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Conclusions:
Extended-SL had comparable outcome to conventional open lobectomy although extended-SL 
had advanced stage, low preopFEV1 and more COPD patients.

Disclosure: No significant relationships.
Keywords: extended sleeve resection, non-small cell lung cancer, surgery, lobectomy, sleeve 
resection
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P-051

UNIPORTAL THORACOSCOPIC ANATOMIC SEGMENTECTOMY: CLINICAL 
AND ONCOLOGICAL OUTCOME OF 150 CASES

Konstantinos Gioutsos, J.A. Lutz, P. Dorn, R.A. Schmid, G. Kocher
General Thoracic Surgery, University Hospital Bern, Bern, Switzerland

Objectives:
Pulmonary segmentectomies using minimally invasive techniques are increasingly performed. 
Especially in patients with limited pulmonary reserve or comorbidities, VATS and in particular 
uniportal VATS results in favourable short-term outcomes with less postoperative complications, 
shorter hospital stay and faster recovery of pulmonary function. The aim of this study was the 
evaluation of clinical short-term outcomes as well as the oncological long-term outcomes of 
uniportal segmentectomies.

Methods:
Retrospective analysis of all patients that underwent single-port anatomical segmentectomy 
from 03/2015 to 12/2017 at our institution. For the oncological follow-up, data until the end of 
December 2018 were taken into consideration.

Results:
A total of 150 consecutive patients were included with diagnoses of lung cancer (n=96), metas-
tasis (n=30) and benign lesions (n=26). Besides resection of one single lung segment (n= 86), 39 
bi-segmentectomies, and 21 tri-segmentectomies were performed. 1 conversion to thoracotomy 
was necessary. Mean tumor size was 19.1 mm (±9.2, range 2-44 mm). All patients underwent 
systematic regional and mediastinal lymph node dissection. Mean number of resected lymph 
nodes was 12.55 ±8.06 in 3.85 ±1.89 lymph node stations. Seven patients (7.3%) were nodally 
upstaged. The 30-day mortality and morbidity rates were 0.66% and 11.3%, respectively. Main 
postoperative complications were pneumonia (n=7) and prolonged air leak (n=7). The median 
duration of chest tube was 1 day (range 1-16 days) and the median duration of hospital stay was 
3 days (range 1-40 days). In the median follow-up time of 25 months (IQR 21-30), 3 patients 
showed local recurrence and 2 patients presented with metachronous NSCLC. 8 non-NSCLC 
related deaths and 2 deaths due to metastasis of NSCLC without signs of local recurrence occurred.

Conclusions:
Uniportal thoracoscopic anatomical segmentectomy is a safe and effective surgical alternative 
to traditional lung resections. Short-term clinical outcomes are promising, and the long-term 
oncological outcome remains to be further assessed in the years to come.

Disclosure: No significant relationships.
Keywords: uniportal, single port, segmentectomy, lung cancer
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P-052

BRONCHOALVEOLAR LAVAGE (BAL) AFTER INTUBATION SUPPORTS BEST 
PRACTICE ANTIBIOTIC GUIDELINES FOR LUNG RESECTION

Holly Jones1, A. Almadani1, D. O’Callaghan2, B. Lynch3, K. Redmond1

1Thoracic Surgery, Mater Misericordiae Hospital, Dublin, Ireland 
2Respiratory Medicine, Mater Misericordiae Hospital, Dublin, Ireland 
3Microbiology, Mater Misericordiae Hospital, Dublin, Ireland

Objectives:
Sixty-six percent of patients undergoing pulmonary resection for cancer have COPD, with post-
operative pneumonia the predominant cause of death.1,2 First and second generation Cephalosporins 
are 1st line antibiotic prophylaxis for thoracic surgery.3 The aim of this study was to analyse 
BAL cultures in patients undergoing lung cancer resection in a tertiary thoracic referral unit.

Methods:
This is a retrospective analysis of BAL cultures at induction of general anaesthesia in 100 patients 
undergoing lung cancer resection between 2014 and 2018. The influence of patient age, sex, 
lung function with COPD diagnosis on BAL culture positivity was analysed. Statistical analysis 
was performed using Pearson’s Chi Square test.

Results:
Twenty-six per cent of patients had a positive BAL at induction. COPD and post-op predicted 
FEV <60% were risk factors for a positive BAL culture (p value <0.001 and p< 0.05). Age and 
sex were not predictive of a positive BAL culture. Of the patients with a positive BAL (n = 26), 
6 were culture positive for gram negative bacteria, of whom 4 were not sensitive to Cefuroxime 
i.e. 4% of the target cohort were not covered by current antibiotic prophylaxis guidelines. Three 
patients were Aspergillus fumigatus positive, all colonisers. There was no significant impact of 
a positive BAL culture on either length of stay or 30-day hospital mortality.

Conclusions:
Four percent of patients undergoing lung resection for cancer are not covered by conventional 1 
line antibiotic prophylaxis. BAL cultures in the COPD cohort can tailor antibiotic regimens in 
the group most at risk of not being adequately treated with standard regimens and post-operative 
death. References: 1. The Annals of Thoracic Surgery, 101(6), pp.2125-2131. 2. Thorax. 2007 
Nov;62(11):991-7 3.https://www.sign.ac.uk/assets/sign104.pdf

Disclosure: No significant relationships.
Keywords: lung resection, bronchoalveolar lavage, COPD
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P-053

FACTORS PREDICTING OUTCOME AFTER SURGICAL TREATMENT FOR 
PATIENTS WITH CT4 LUNG CANCER IN THE 8TH EDITION OF THE TNM 
CLASSIFICATION

Keiji Yamanashi, T. Menju, S. Tanaka, Y. Yutaka, Y. Yamada, D. Nakajima, A. Ohsumi, M. 
Hamaji, T. Chen-Yoshikawa, T. Sato, M. Sonobe, H. Date
Department of Thoracic Surgery, Kyoto University, Kyoto, Japan

Objectives:
T4 lung cancer has become a more heterogeneous group after the 8th edition of the TNM clas-
sification compared to the 7th edition, due to tumors larger than 7 cm and diaphragm invasion 
now being classified as T4. The aim of this study was to identify prognostic factors post-surgical 
treatment for patients within the 8th edition clinical-T4 non-small cell lung cancer (NSCLC).

Methods:
We retrospectively reviewed consecutive patients with NSCLC who underwent surgery at our 
institute between January 2006 and December 2016. The overall survival rate was assessed 
using Kaplan–Meier analysis and multivariate prognostic analyses were performed using Cox 
proportional hazards model.

Results:
A total of 93 patients were eligible for analysis. The median age was 64 (range: 35-81) years 
with 78 patients (84%) being male. The reason for cT4 consisted of tumors larger than 7 cm 
(n=53), great vessels or left atrial invasion (n=22), mediastinal invasion (n=11), vertebral inva-
sion (n=3), tracheal or carina invasion (n=2), diaphragm invasion (n=1), and ipsilateral different 
lobe pulmonary metastasis (n=1). Pneumonectomy was performed in 11 patients (12%). Fifty of 
the patients (54%) had squamous cell carcinoma, 31 (33%) had adenocarcinoma, and 12 (13%) 
had others. R0 resection was achieved in 80 patients (86%). Postoperative (y) pNs were 0, 1, 2, 
and 3 in 59, 18, 15, and 1 patient, respectively. The median follow-up time was 37.6 months. 
No operation-related death occurred. The 5-year overall survival rate was 56.3% (newly added 
cT4/other cT4 in the 8th edition, 52.8/61.7%, P=0.126; R0/R1-2, 59.7/35.9%, P=0.010; and 
pN0-1/N2-3, 59.8/40.0%, P=0.049, respectively). In multivariate analyses, R-status and pN 
were significant prognostic factors (HR=3.289, 95%CI=1.454–7.443, P=0.004, and HR=2.617, 
95%CI=1.197–5.721, P=0.016).

Conclusions:
Surgical treatment for cT4 NSCLCs provided encouraging survival outcomes. R-status and pN 
were significant prognostic factors in surgery for cT4 NSCLC in the 8th edition.

Disclosure: No significant relationships.
Keywords: clinical-T4 non-small cell lung cancer, surgery, survival outcomes, the 8th edition 
of the TNM classification
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P-054

SPIRAL WIRE LOCALIZATION OF LUNG NODULES PRIOR TO MINIMALLY 
INVASIVE RESECTIONS: A COMPREHENSIVE EVALUATION OF AN UNCOM-
MON DEVICE AND ITS ONCOLOGICAL USELFUNESS

Miriam Patella1, D.A. Bartolucci2, F. Mongelli1, R. Cartolari2, E.M. Minerva1, R. Inderbitzi1, 
S. Cafarotti1

 
1Department of Thoracic Surgery, Ospedale Regionale di Bellinzona e Valli, Bellinzona, 
Switzerland 
2Department of Radiology, Ospedale Regionale di Bellinzona e Valli, Bellinzona, Switzerland

Objectives:
Results of wire localization of lung nodules and ground-glass opacities (GGOs) prior to mini-
mally invasive (VATS) wedge resection, are often impaired by dislodgement or migration of the 
marker. This leads to a number of incomplete resections with possible failure of the intended 
procedure. We report our experience with an uncommon wire system with spiral shape that 
shows increased stability improving surgical and oncological results.

Methods:
Between October 2015 and July 2018, we recorded 102 consecutive CT-guided spiral wire 
localizations in our Institution, performed prior to VATS resection of small pulmonary indeter-
minate nodules and GGOs, and we evaluated the efficacy of the method according to 4 success 
rates (SR): - Successful targeting rate (SR1): number of successful targeting procedures/number 
of all localizations. - Successful localization in operative field (SR2): (number of successful 
targeting procedures - number of dislodgements in operative field)/number of all localizations. 
- Successful VATS rate (SR3): number of successful VATS procedures / (number of localiza-
tions – number of thoracotomies not due to wire dislocation). - Successful curative rate (SR4): 
number of neoplastic nodules resected with curative intent with free margins (R0) on definitive 
tissue diagnosis/number of neoplastic nodules resected with curative intent. Complications rate 
was recorded as well.
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Results:
SR1: 100%, SR2: 97.1%, SR3: 100%, SR4: 100%. Only factor negatively associated with SR2 
was age older than 75.7 ± 4.6 years (p=0.02). Asymptomatic pneumothorax and minimal paren-
chymal hemorrhage were observed in 5 (4.9%) and 19 (18.6%) cases, respectively.

Conclusions:
Spiral wire localization showed better results compared to classic hook wires according to all 
evaluated parameters. This device may help not only the localization of small/ground-glass pul-
monary lesions, but also support the use of VATS and facilitate oncologically correct resections. 
In the era of widespread radiological investigations (as happening in lung cancer screening) and 
evolutions in cancer treatments, this appears to be clinically relevant.

Disclosure: No significant relationships.
Keywords: localization, complete resection, lung resection, lung nodules, VATS
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P-055

LONG-TERM OUTCOME OF PATHOLOGIC NODE POSITIVE CASES AFTER 
MULTIPORT THORACOSCOPIC LOBECTOMY WITH MEDDIASTINAL LYMPH-
ADENECTOMY FOR STAGE I NON-SMALL CELL LUNG CANCER

Mingyon Mun, J. Ichinose, Y. Matsuura, M. Nakao, K. Nakagawa, S. Okumura
1Department of Thoracic Surgical Oncology, Cancer Institute Hospital of JFCR, Tokyo, Japan 

Objectives:
Minimally invasive surgery, such as thoracoscopic surgery (TS), has been recommended as the 
standard treatment for stage I non-small cell lung cancer (NSCLC). However, the potential of 
locoregional clearance using TS has been controversial. This study aimed to assess the long-term 
outcome of pathologic N1 (pN1) and N2 (pN2) disease after multiport thoracoscopic lobectomy 
with mediastinal lymphadenectomy.

Methods:
Clinicopathological features and long-term outcomes in patients with pN1 and pN2 disease who 
underwent curative resection via multiport thoracoscopic lobectomy with mediastinal lymphad-
enectomy for stage I NSCLC were retrospectively reviewed.

Results:
A total of 660 patients with stage I NSCLC who underwent curative resection via multiport 
thoracoscopic lobectomy with mediastinal lymphadenectomy (ND2a-1 or ND2a-2) at the Can-
cer Institute Hospital from 2008 to 2016 were recruited. Among them, 54 patients (8.1%) were 
diagnosed with pN1 (n = 19) and pN2 (n = 35) disease. Regarding the histologic type, 47 patients 
(87%) had adenocarcinoma, three (6%) squamous cell carcinoma, one adenosquamous carcinoma, 
one LCNEC, one pleomorphic carcinoma, and one carcinoid tumor. EGFR mutation was found 
in 24 patients (44%), and ALK fusion gene was found in three (5%). Adjuvant chemotherapy 
was performed in 17 patients (31%). The median follow-up time was 51.6 months and 5-year 
overall survival were 88.7% and 79.2% in patients with pN1 and pN2 disease, respectively (Fig-
ure 1A). During follow-up, 5 out of 19 (26%) patients with pN1 had recurrence (locoregional in 
one and distant in four), and 22 out of 35 (63%) patients with pN2 had recurrence (locoregional 
in 8, distant in 11, and both in 3). The 5-year recurrence-free survival was 70.8% and 29.5% in 
patients with pN1 and pN2 disease, respectively (Figure 1B).

Conclusions:
This study found that multiport thoracoscopic lobectomy with mediastinal lymphadenectomy 
can achieve locoregional control in patients with pN1 and a part of pN2 disease.
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Disclosure: No significant relationships.
Keywords: thoracoscopic surgery, lung cancer, pathologic node positive, lymphadenectomy
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P-056

ASSESSMENT OF PREOPERATIVE PECTORALIS MUSCLE AND TRUNCAL 
MUSCLE ON CHEST COMPUTED TOMOGRAPHY: TOWARDS PRECISE PROG-
NOSTIC STRATIFICATION OF RESECTABLE NON-SMALL CELL LUNG CANCER

Changbo Sun, M. Anraku, T. Karasaki, K. Kitano, K. Nagayama, M. Sato, J. Nakajima
Department of Thoracic Surgery, The University of Tokyo Graduate School of Medicine, Tokyo, 
Japan

Objectives:
Impact of sarcopenia on outcome in patients with resectable lung cancer yet to be fully clari-
fied. Our study aimed to evaluate the clinical utility of a computed tomography-based skeletal 
muscle assessment, which reflects sarcopenia, to predict the risk of recurrence or death in 
resected lung cancer.

Methods:
This retrospective study consisted of 181 consecutive patients undergoing curative resection 
of non-small cell lung cancer from 2009 to 2013. Pectoralis and truncal muscle indices (area/
height2) were assessed at the levels of 4th thoracic and the 1st lumbar vertebra on axial images. 
Survival rates were compared between the lowest gender-specific quartile and the other quartiles 
according to the indices.

Results:  

The patients of both low pectoralis and low truncal indices (Group1 in Figure 1) had worst five-
year recurrence-free and overall survival rates compared to the others (Group 2, 3, and 4) (56.4% 
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vs. 80.9%, p=0.017, Figure 1A; 34.1% vs. 80.4%, p<0.001, Figure 1B). The overall survival dif-
ference appeared to be distinct beyond 3 years after surgery. The multivariate analysis including 
smoking history, comorbidity, FEV1/FVC, CEA level, histology, pathologic stage revealed that 
the combined low muscle indices was an independent poor prognostic factor for recurrence-free 
(p=0.009, hazard ratio: 2.9, 95% confidence interval: 1.3–6.4) and overall survivals (p<0.001, 
hazard ratio: 3.7, 95% confidence interval: 1.9–7.4).

Conclusions:
The computed tomography-based muscle assessment could reveal patients with poor outcome. 
Medical intervention to improve sarcopenic condition may change their outcome in the long term.

Disclosure: No significant relationships.
Keywords: sarcopenia, pectoralis muscle, truncal muscle, prognostic stratification, non-small 
cell lung cancer



254

27th European Conference on General Thoracic Surgery ABSTRACTS

P-057

PROGNOSTIC SIGNIFICANCE OF GERIATRIC NUTRITION RISK INDEX FOR 
SURVIVAL IN LUNG CANCER PATIENTS UNDERGOING RADICAL SURGERY

Haruaki Hino1, T. Saito1, T. Utsumi3, H. Matsui1, Y. Taniguchi1, T. Murakawa1

1Department of Thoracic Surgery, Kansai Medical University, Hirakata, Osaka Prefecture, Japan, 
2Department of Pathology and Laboratory Medicine, Kansai Medical University, Hirakata, Osaka 
Prefecture, Japan

Objectives:
The Geriatric Nutrition Risk Index (GNRI), based on serum albumin and body weight, is a 
prognostic index of nutrition-related risk associated with severity of malnutrition and mortality 
of hospitalized elderly patients. However, the significance of GNRI in patients with malignancy 
is not elucidated. We aimed to analyze the impact of GNRI on lung cancer patients undergoing 
radical surgery.

Methods:
We retrospectively analyzed non-small cell lung cancer patients who underwent radical resec-
tion from 2006 to 2017. The patients who received preoperative therapy or had multiple lesions 
were excluded. The clinical characteristics, surgical outcomes, and long-term survival were 
reviewed and investigated.

Results:
Of all 1,161 primary lung cancer patients, 689 lung cancer patients who underwent radical surgery 
from 2006 to 2017 were included in this study. The clinical characteristics of the patients were: 
mean age 68.9 (34-89) years; male predominance 61.5% (424 cases); mean body mass index 
22.7 (14.7-35.9); GNRI≤98/>98/unknown 99/500/90; lobectomy/bilobectomy/pneumonectomy 
681/4/4; adenocarcinoma/squamous cell carcinoma/others 494/127/68; pathological stage I/II/
III 466/119/104; adjuvant therapy 65.2% (449 cases); and median observation time 37.9 (0.8-
154.7) months. The 5-year overall and cancer-specific survival of patients with GNRI>98 and 
≤98 were 81.6% and 60.7% (p<0.001) and 84.7% and 69.8% (p=0.01), respectively (Figure). On 
multivariate analysis of overall survival, GNRI≤98 (hazard ratio [HR]:2.32, p=0.003), age (HR: 
1.03, p=0.04), pathological stage II (HR: 2.83, p<0.01), and pathological stage III (HR: 4.84. 
p<0.01) were significant prognostic factors. On multivariate analysis of cancer-specific survival, 
GNRI≤98 (HR: 2.22, p=0.02), pathological stage II (HR: 3.44, p<0.01), and pathological stage 
III (HR 7.34, p<0.01) were independent prognostic factors.

Conclusions:
GNRI may be one of the useful prognostic factors for lung cancer patients undergoing radical 
surgery in our cohorts. 
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Disclosure: No significant relationships.
Keywords: prognostic factor, lung cancer surgery, nutrition index, multivariative analysis, 
Kaplan Meir analysis
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P-058

WEDGE VERSUS SEGMENTECTOMY IN STAGE I NON SMALL CELL LUNG 
CANCER (NSCLC) SMALLER THAN 2 CM.

Hugo Gagnon1, T. R. Martins1, E. Bourdages-Pageau1, K. F. Kennedy2, P. Ugalde Figueroa1

1Thoracic Surgery, Institut Universitaire de Cardiologie et de Pneumologie de Quebec, Quebec, 
Canada 
2Cardiology, Saint Luke’s Hospital of Kansas City, Kansas City, United States of America

Objectives:
In the lung cancer screening era, a higher number of early-stage lung cancer are detected allow-
ing for less invasive procedures and lung sparing resections. The aim of this study is to compare 
the overall survival and disease-free survival of stage I NSCLC with less than 2 cm in patients 
that underwent either wedge or segmentectomy.

Methods:
Our prospectively maintained institutional database was queried retrospectively. We identi-
fied all patients from 2001 to 2016 who underwent either wedge or segmentectomy for stage 
I NSCLC with less than 2 cm. Propensity-matching was used to create two balanced groups. 
Overall survival and disease-free recurrence were examined using the Kaplan-Meier method 
with log-rank analysis.

Results:
We identified 294 patients who had a sublobar resection and 214 were eligible for the study (107 
segmentectomies and 107 wedge resections). The mean age was 66.5, 63% were female and the 
mean Charlson score was 3.0. Thoracotomy was the most common procedure until 2007 when 
VATS became the standard approach (p<.001). Wedges were more frequently performed for 
right upper lobe nodules (29% vs 21%) and less frequently for left lower lobes (15% vs 22% 
p=.036). Propensity matching identified 81 well-balanced pairs. One or more lymph nodes were 
sampled in 44% wedges and 86% segments (p<.001). Overall survival was similar between the 
2 groups (p=0.66, 5-year survival: Wedge 74.5% vs Segmentectomy 78.2%). Progression-free 
survival was also similar between groups (p=0.63, 5-year progression free survival: Wedge 
63.6% vs Segmentectomy 72.4%).
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Conclusions:
Based on our experience, stage I NSCLC with less than 2 cm can be treated either by wedge 
resection or segmentectomy with similar overall survival and disease-free survival.

Disclosure: No significant relationships.
Keywords: wedge, overall survival, segmentectomy, disease free, NSCLC, 2cm
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P-059

PROGNOSTIC FACTORS AND LONG-TERM OUTCOMES AFTER PULMONARY 
METASTASECTOMY FROM RENAL CELL CARCINOMA

Domenico Galetta, M. Casiraghi, L. Spaggiari
Division of Thoracic Surgery, European Institute of Oncology, Milan, Italy

Objectives:
Treatment of pulmonary metastases from renal cell carcinoma (RCC) remains controversial. 
However, some studies revealed potential survival benefits of pulmonary metastasectomy (PM) 
in these patients. We evaluate our experience analyzing surgical results, postoperative outcomes, 
and prognostic factors in patients receiving PM for RCC.

Methods:
Using a prospective database, we retrospectively reviewed data from 133 patients who underwent 
PM for RCC between 1998 and 2017. There were 93 men (median age, 62 years, range, 29-80). 
Surgery included 104 wedge/segmentectomies (78.2%), 28 lobectomy/bilobectomy (21.0%), 
one pneumonectomy (0.8%). Twenty-one patients (15.8%) received a redo-metastasectomy. A 
single metastasis or 2-3 metastases were removed in 42 patients (31.6%) each; in 91 patients 
(68.4%) 4 or more metastases were removed. Lymphadenectomy was performed in 84 patients 
(63.2%): 58/84 (69.1%) were pN0, and 26/84 (30.9%) were pN+.

Results:
Complete resection was achieved in 124 patients (93.2%). Mortality was nil. We had only minor 
complications occurring in 23 patients (18.0%). After a median follow-up of 2.5 years (range, 
0.03-13.3 years), 102 patients (76.7%) were alive. Five and 10-year survival were 57% and 53%, 
respectively. Disease-free interval was <12 months in 39 patients (29.4%); between 12 and 36 
months in 33 (24.8%), and >36 month in 61 (45.8%), respectively. DFI and complete resection 
did not influence survival rate. Number of resected metastases influenced long-term outcome 
(60% for less 3 metastases versus 32% for 4 or more, log-rank test: p=.02). Patients with nodal 
involvement had a poor survival (58% for N0 versus 29% for N+, p=.01). At multivariate analysis, 
both number of resected metastases and nodal involvement were independent prognostic factors 
[p=.03 (95% CI: 0,66-8,46) and p=.001 (CI: 0,57-6,35), respectively].

Conclusions:
PM may be a promising treatment for metastatic RCC allowing a good long-term survival rate. 
Nodal involvement and a number of resected metastases equal or more than 4 are predictors of 
poor survival.

Disclosure: No significant relationships.
Keywords: pulmonary metastasis, lung, renal
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P-060

CHARACTERISTICS OF LABORATORY BIOMARKERS ASSOCIATED WITH 
HYPERCOAGULABILITY IN PATIENTS UNDERGOING LUNG CANCER SUR-
GERY DURING THE PERIOPERATIVE PERIOD AND ITS DIAGNOSTIC VALUE 
FOR DEEP VENOUS THROMBOSIS

Qiang Fang1, L. Peng2, Y. Han2

1Thoracic Surgery, Sichuan Cancer Hospital & Institute, School of Medicine, University of 
Electronic Science and Technology of China, Chengdu, China 
2Thoracic Surgery, Sichuan Cancer Hospital and Research Institute, Chengdu, China

Objectives:
The aim of this study was to analysis the characteristics of laboratory biomarkers associated with 
hypercoagulability in patients undergoing lung cancer surgery during the perioperative period 
and its diagnostic value for deep venous thrombosis (DVT).

Methods:
We enrolled the patients undergoing lung cancer surgery without postoperative prophylaxis 
anticoagulation from March 2015 to February 2018. Every patient’s lower extremity venous 
were examined perioperatively by compressed ultrasound (CUS) to determine the DVT. The 
laboratory biomarkers associated with hypercoagulability were measured and the characteristics 
of variation trend were analyzed. The significant different biomarkers between DVT (+) and DVT 
(-) group were picked out and their areas under curve (AUC) of ROC and cutoffs were analyzed.

Results:
143 patients were included in the analysis. 33 patients with DVT were first diagnosed in the 
postoperative 3rd day (POD3) to 7th day (POD7). Compared with the preoperative level, all the 
patients had significant longer prothrombin time and shorter thrombin time in the postoperative 
1st day (POD1) to POD7 (p<0.05); the levels of fibrinogen degradation product (FDP), D-Dimer 
(D-D), brain natriuretic peptide and C reactive protein were significantly higher in POD1 to POD7 
(p<0.05). The platelet and plateletocrit were significantly lower in POD1 to POD3 (p<0.05). The 
POD1-glucose (Glu), POD1-FDP and POD3-RBC, HGB, HCT, D-D had significant differences 
between the DVT (+) and DVT (-) group (8.3±2.7 vs.7.4±1.6 g/L, 9.5±10.5 vs.5.7±6.8 mg/L, 
3.4±0.5 vs. 3.7±0.6×10^9/L; 102.9±17.8 vs. 111.6±19.6 g/L; 32.1±5.4 vs. 34.6±5.2; 3.9±5.1 vs. 
1.8±3.2ug/ml) (p<0.05). The AUC of POD3-RBC, HGB, HCT were below 0.5 and the AUC of 
POD1-Glu was 0.5858. The AUC and diagnostic cutoffs of POD1-FDP and POD3-D-D were 
0.7134, 4.65ug/ml and 0.7542, 1.55ug/ml (figure 1 and table 1).
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Table 1 The Cutoffs of POD1-FDP and POD3-D-dimer for DVT during the perioperative period

Biomarker Cutoff (ug/ml) Youden 
index

Sensitivity 
(%)

95%CI 
(%)

Specificity 
(%)

95CI 
(%)

POD1-FDP 4.65 0.3512 72.7 54.5-86.7 62.4 52.6-
71.5

POD3-D-
dimer 1.55 0.3851 69.7 51.3-84.4 68.8 59.2-

77.3

Conclusions:
The patients are in hypercoagulability immediately after lung cancer surgery. The values of 
POD1-FDP and POD3-D-dimer for diagnosis of DVT are moderate.

Disclosure: No significant relationships.
Keywords: Lung cancer surgery, hypercoagulability, biomarker, diagnostic value, ROC
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P-061

THE CONSOLIDATION VOLUME AND INTEGRATION OF MODIFIED COM-
PUTED TOMOGRAPHY (CT) VALUE WITH 3D-CT PREDICT INVASIVENESS 
IN LUNG ADENOCARCINOMA ≤ 20MM

Yusuke Saeki, S. Kitazawa, N. Kobayashi, S. Kikuchi, Y. Goto, Y. Sato
Department of Thoracic Surgery, University of Tsukuba, Tsukuba, Japan

Objectives:
T factor depends on consolidation diameter in lung adenocarcinoma according to WHO clas-
sification. Adenocarcinoma with short consolidation diameter could be indicated for sublobar 
resection. However, measurement of consolidation diameter under lung window in 2D-CT could 
be problematic. We evaluated the relationship between consolidation lesion under mediastinal 
window in 3D-CT and pathological invasiveness.

Methods:
95 patients who underwent surgical resection of lung adenocarcinoma that are less than 20mm 
in diameter and has consolidation were analyzed retrospectively, in our Hospital from 2010 to 
2016. The diameter, volume and CT value of consolidation were analyzed using thin slice CT 
and 3D-CT. We assumed that the integration of CT value correlates with pathological invasive-
ness and defined the modified CT value by adding 1000 to original value to avoid the offset in 
integration. Multiple logistic regression analyses were performed for prediction of pathological 
invasiveness. The diameter, volume and the integration of modified CT values of consolidation 
were compared with pathological invasiveness: non-invasive (preinvasive lesion and minimally 
invasive) adenocarcinoma group and invasive adenocarcinoma group. Receiver operator char-
acteristic curves were constructed for analysis of the diagnostic values. The cutoff values were 
set so that the specificity was 97% or more.

Results:
26 non-invasive adenocarcinomas and 69 invasive adenocarcinomas were evaluated. The diam-
eter, volume and integration of modified CT values of invasive group were significantly greater 
than those of non-invasive group (p<0.001). The sensitivity, specificity and area under the curve 
(AUC) of consolidation diameter, consolidation volume and the integration of modified CT value 
were 46.2%, 97.1% 0.820, 57.7%, 97.1% 0.868, and 57.7%, 97.1% 0.871 respectively. The cut 
off values of the diameter, volume and the integration of modified CT values of consolidation 
were obtained at 5mm, 75mm3, and 80000, respectively.

Conclusions:
Higher AUCs were obtained in consolidation volume and the integration of modified CT values 
compared to consolidation diameter.

Disclosure: No significant relationships.
Keywords: pathological invasiveness, adenocarcinoma, 3D-CT, consolidation volume, integra-
tion of modified CT values
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P-062

CONVERSION OF VATS LOBECTOMY TO THORACOTOMY MAY INFLUENCE 
SHORT- AND LONG-TERM RESULTS IN PATIENTS WITH NON-SMALL CELL 
LUNG CANCER

C. Piwkowski, Piotr Gabryel, M. Kasprzyk, P. Zieliński, S. Smoliński, W. Dyszkiewicz
Thoracic Surgery, Poznan University of Medical Sciences, Poznan, Poland

Objectives:
Conversion to thoracotomy is an inseparable element of every VATS lobectomy program. The 
aim of the study was to assess the influence of conversion on short- and long-term results of 
treatment of patients with non-small cell lung cancer.

Methods:
Medical charts of all patients who underwent minimally invasive lung resection between 1999 
and 2018 were reviewed. Patients after wedge resection, segmentectomy and pneumonectomy as 
well as patients with metastatic or non-neoplastic lesions were excluded. The study included 1002 
scheduled for VATS lobectomy due to non-small cell lung cancer. Lobectomy was completed by 
VATS in 897 patients (89,5%). Conversion to thoracotomy was necessary in 105 patients (10,5%).

Results:
The risk factors of conversion were: mediastinal lymph node metastases (p<0,001), TNM stage 
IIIA (p=0,038) and pleural adhesions (p<0,001). Conversion rate differed between operating 
surgeons (p=0,0001). In the conversion group: surgery time was longer (mean 140 min. v. 115 
min., p<0,001), estimated blood loss was higher (median 250 ml v. 100 ml, p<0,001), chest tube 
duration was longer (median 4 days v. 3 days, p<0,001), postoperative hospitalization time was 
longer (median 8 days v. 6 days, p<0,001). Complications were more common in the conversion 
group (38,1% v. 27,1%, p=0,018), including red blood cells transfusion (10,5% v. 2%, p<0,001) 
and supraventricular arrythmias (13,3% v. 7,5%, p=0,037). There was no difference in in-hospital 
mortality between the groups. 5-year survival rate was lower in patients after conversion to 
thoracotomy in the whole study group (65% v. 81%, p=0,045) and in the subgroup of patients 
with TNM stage I (70% v. 87%, p=0,014). There were no differences in the subgroups of patients 
with TNM stage II and stage III.

Conclusions:
Conversion of VATS lobectomy to thoracotomy may adversely influence the short- and long-
term results in patients with non-small cell lung cancer.

Disclosure: No significant relationships.
Keywords: VATS, minimally invasive, lobectomy, conversion
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P-063

LUNG CANCER SURGERY IN OCTOGENARIANS: A META-ANALYSIS OF 
PREDICTORS OF POSTOPERATIVE COMPLICATIONS

Massimiliano Bassi1, C. Poggi1, F.M. Giorgi2, G. Biondi-Zoccai3, S. Mantovani1, Y. Pecoraro1, 
C. Carillo1, D. Amore1, D. Diso1, E.A. Rendina4, F. Venuta1, M. Anile1

1Department of Thoracic Surgery, Policlinico Umberto I, University of Rome La Sapienza, Rome, 
Italy 
2Department of Pharmacy and Biotechnologies, University of Bologna, Bologna, Italy 
3Department of Medico-surgical Sciences and Biotechnologies, Sapienza University of Rome, 
Rome, Italy 
4Department of Thoracic Surgery, Sant’Andrea Hospital, University of Rome La Sapienza, Rome, 
Italy

Objectives:
Several reports previously focused on the feasibility of lung cancer surgery in octogenarians, 
reporting encouraging short and long-term survival. However, the postoperative complication 
rate remains high. Some papers analyzed the role of potential predictors of post-operative com-
plications, showing discordant results. We aimed to systematically appraise the evidence base on 
risk factors for post-operative complications in octogenarians undergoing lung cancer surgery.

Methods:
After systematic literature search, only clinical studies explicitly appraising risk factors for 
post-operative complications in octogenarians undergoing lung cancer surgery, and providing 
adjusted risk effect estimates, were included. More than 20 potential predictors were screened, 
finally limiting the inferential analysis to the six most frequently reported: performance status 
(PS), forced expiratory volume-one second (FEV1), type of resection, surgical approach, his-
tory of tobacco abuse and male gender. Adjusted p-values from individual studies were pooled 
with the Fisher method. A pooled 2-tailed p-value ≤0.05 was considered statistically significant.

Results:
A final set of 13 studies, including 2596 patients, was considered. Detailed effect estimates were 
reported for PS by 6 studies (46%), for FEV1 by 10 (77%), for type of resection by 11 (85%), 
for surgical approach by 4 (31%), for history of tobacco abuse by 6 (46%), and for male gender 
by 8 (62%). After inferential analysis with the Fisher method, a significant association with 
post-operative complications was found only for PS (p=0.004), mayor resections (p=0.002) 
and thoracoscopic approach (P=0.007); male gender showed only a borderline trend (p=0.053). 
Preoperative FEV1 (p=0.108) and history of tobacco abuse (p=0.399) had no impact (Tab1). 
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Name Year Period n PS FEV1 Resec-
tion

Ap-
proach Tobacco Male

Brock et al. 2004 80 -02 68 >0,05 >0,05 >0,05 >0,05 >0,05

Berry et al. 2011 00 -09 193 0,006 0,001 0,0001 0,96

Aoki et al. 2000 81 - 98 35 >0,05 >0,05 >0,05

Dell‘Amore 
et al. 2014 00 -10 73 0,01 0,001

Fanucchi 
et al. 2010 01 - ‚09 82 0,0033 0,458 0,187 0,0832 0,0236

Dominguez- 
Ventura 
et al.

2006 85 - 04 379 0,47 0,02 0,01 0,03

Ito et al. 2014 00 - 08 65 0,85 0,25 0,13 0,06

Naunheim 
et al. 1994 81 - 91 37 >0,05 >0,05 >0,05

Okami et al. 2009 98 - 99 367 0,0001 0,857 0,528

Port et al. 2004 90 - 03 61 0,252 0,591

Saha et al. 2013 05 - ‚10 245 0,0001 0,0001

Saji et al. 2017 15 - 16 895 0,59 0,065 0,001 0,001

Voltolini 
et al. 2009 90 - 05 96 0,042 0,36 0,008 0,18

Fisher 0,004378 0,108555 0,001518 0,006535 0,39953 0,052575

Conclusions:
According to our analysis, the most important predictors of post-operative complications in 
octogenarians undergoing lung cancer surgery were extension of pulmonary resection, preopera-
tive PS and thoracoscopic approach. Interestingly, impaired lung function was not significantly 
associated with post-operative complications.

Disclosure: No significant relationships.
Keywords: lung cancer, octogenarian, meta-analysis,  complications
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P-064

PREOPERATIVE LUNG FUNCTION PREDICTS CHANGES IN PATIENT 
REPORTED OUTCOMES AFTER LUNG CANCER SURGERY

Onkar Khullar1, J. Wei2, J. Binongo2, A. Pickens1, M. Sancheti1, J. Javidfar1, S. Force1, T. 
Gillespie3, F. Fernandez1

1Cardiothoracic Surgery, Emory University, Atlanta, United States of America 
2Biostatistics and Bioinformatics, Rollins School of Public Health, Emory University, Atlanta, 
United States of America 
3Surgery, Emory University, Atlanta, United States of America

Objectives:
Patient quality of life (QOL) is a critical outcomes measure in lung cancer surgery, along with 
safety and long-term survival. Patient reported outcomes (PRO) provide valuable insight into the 
patient experience and allow measurement of pre- and post-operative QOL. Our objective was 
to determine which clinical factors predict QOL changes, as measured by PRO, among patients 
undergoing minimally-invasive lung cancer surgery.

Methods:
PRO surveys assessing multiple domains including physical function, pain and fatigue were 
generated using instruments from the NIH Patient Reported Outcome Measurement Information 
System (PROMIS). PRO surveys were administered to patients undergoing minimally-invasive 
lung cancer resections at the preoperative, one and six month postoperative time points. Data 
were collected and merged with our institutional STS data. Univariate mixed-effects regression 
models were created to assess the impact of clinical variables on changes in PRO scores from 
baseline to one and six months postoperative.

Results:
A total of 123 patients underwent a thoracoscopic lung resection for cancer. Mean age of the 
cohort was 67±9.6, 43% were male, and 80% were Caucasian. When comparing clinical variables 
with changes in PRO after surgery, lower DLCO was associated with significantly worse physi-
cal function (p<0.01) and greater pain intensity scores (p<0.01) at 6 months, with no differences 
identified at 1 month. No other clinical factor, including Age, Zubrod score, COPD, diabetes, 
coronary disease, body mass index and FEV1, were associated with significant differences in 
postoperative pain, physical function, or fatigue scores.
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Conclusions:
Preoperative DLCO was associated with significant decreases in PRO following minimally-
invasive lung cancer surgery. DLCO may be of utility in predicting patients who experience 
greater decline in QOL after surgery and for guiding surgical decision-making. Ongoing lon-
gitudinal collection of PRO data in lung cancer surgery patients will be necessary to continue 
to inform how patient and procedural risk factors impact optimal post-operative quality of life.

Disclosure: M. Sancheti: Consultant/speaker for Intuitive Surgical
Keywords: lung cancer surgery, quality of life, VATS, patient reported outcomes
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P-065

SINGLE-SESSION VIDEO-ASSISTED MEDIASTINOSCOPIC LYMPHADENEC-
TOMY (VAMLA) AND VIDEO-ASSISTED THORACOSCOPIC SURGERY (VATS) 
LOBECTOMY FOR EARLY-STAGE NON SMALL CELL LUNG CANCER (NSCLC): 
SHORT-TERM RESULTS

Tibor Krajc, B. Marzluf, M. Mueller
Department of Thoracic Surgery, Otto Wagner Hospital, Vienna, Austria

Objectives:
We retrospectively analyzed a cohort of patients with resectable NSCLC undergoing VATS 
lobectomy in the years 2014-2018 to compare their survival depending on the technique of 
lymphadenectomy, i.e. VAMLA (bilateral video-assisted mediastinal lymphadenectomy) vs. 
ipsilateral thoracoscopic systematic mediastinal lymph node dissection. VAMLA and VATS 
lobecotmy were performed during the same anesthesia.

Methods:
367 patients (VAMLA n=152, VATS n=215) were included in the analysis. VAMLA and VATS 
groups were comparable in terms of demographics, co-morbidity, pTNM and histology evaluated 
by descriptive methods. Kaplan-Meyer analysis and log-rank test were used to compare cancer 
specific survival. Cox model was based on random forests variable importance, multivariate 
Cox proportional hazards regression was used to identify significant covariates. All statistical 
analyses were conducted using R statistical software.

Results:
Kaplan-Meyer analysis showed significant differences in survival for left lower lobe tumors 
in stage I (p=0.046). There was a trend towards worse survival of patients with right lower 
lobe tumors in stage I after VAMLA, however, this trend did not persist after propensity score 
matching (optimal). Multivariate Cox regression identified the depicted covariates as significant 
(see forest plot).



268

27th European Conference on General Thoracic Surgery ABSTRACTS

 



269

   P
oster

A
b

stracts P
-001-P

-266

Dublin – Ireland – 2019 ABSTRACTS

Conclusions:
Our results suggest that VAMLA may be beneficial for left lower lobe tumors in terms of cancer 
specific survival. Single-session setting allows for better patient compliance (one surgery instead 
of two) if appropriate clinical staging had been applied. VAMLA in patients with right-sided 
tumors may have had a detrimental effect on survival particularily in the early cases, possibly 
due to long surgery duration.

Disclosure: No significant relationships.
Keywords: NSCLC, VAMLA, VATS lobectomy, mediastinal lymphadenectomy
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P-066

A PROSPECTIVE BICENTRIC STUDY TO EVALUATE SURGICAL OUTCOME 
AND LUNG FUNCTION CHANGES AFTER LASER–ASSISTED PULMONARY 
METASTASECTOMY

M. Hassan1, T. Graeter2, I. Dietrich3, B. Haager1, L. Kemna3, B. Passlick1, Severin Schmid1

 
1Thoracic Surgery, University Medical Center Freiburg, Freiburg im Breisgau, Germany 
2Thoracic Surgery, Lung Clinic Loewenstein, Löwenstein, Germany 
3Radiology, University Medical Center Freiburg, Freiburg im Breisgau, Germany

Objectives:
The use of laser–assisted surgery (LAS) for pulmonary metastasectomy (PM) has been shown 
in a variety of retrospective studies to facilitate the complete resection, especially for higher 
number of metastases, while preserving a maximum of healthy parenchyma. This is the first 
prospective study to evaluate perioperative surgical, oncologic and clinical parameters including 
the changes of lung function after LAS.

Methods:
This is an interims-analysis of a prospective, bicentric, single-arm trial. We analyzed 78 operations 
in which PM was carried out in curative intent. A 1.320 nm diode-pumped Nd:YAG-Laser was 
used for resection of the metastases. Surgical and clinical data were collected using a standard-
ized form. Postoperative lung function changes after 3 and 6 months were assessed using whole 
body plethysmography and diffusion capacity for carbon monoxide (DLCO).

Results:
Median operative time was 129 minutes (range 55-334) and a median of 3 metastases were 
resected per operation (range 1-23). The median duration of postoperative air leak was 1 day 
(range 0-11). LAS associated, postoperative minor complications were observed in 7 (9%) cases 
and there were no mortalities. The analysis of perioperative lung function showed that mean 
FEV1 3 months after surgery was reduced by 13% (p<0.0001) and DLCO by 14% (p=0.001) 
respectively. There was no relevant regeneration of lung function at 6 months. Decline of DLCO 
correlated with the number of resected metastases (r=0.48, p=0.01). All metastases were radio-
logically measured for distance to pleural surface and size. Adding up diameter and distance 
to pleural surface there was a positive correlation to the changes of the residual volume at 3 
months (r=0.52, p=0.04).

Conclusions:
We present excellent results after LAS even in high numbers of metastases with short duration 
of postoperative air leak and little morbidity. Number, size and depth of the metastases affect 
lung function changes after resection, particularly diffusion capacity and residual volume.

Disclosure: No significant relationships.
Keywords: laser-assisted surgery, pulmonary metastasectomy, lung function
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P-067

NAVIGATION BRONCHOSCOPY IMAGE-GUIDED VATS ENABLES SURGEON-
PERFORMED, SINGLE-PROCEDURE LOCALIZATION OF SMALL, DEEP, 
IMPALPABLE LESIONS

Ralitsa Baranowski1, G. Sotiropoulos2, S. Stamenkovic2, A. Dhanji2, S.M. Kolokotroni2, L. 
Ashrafian2, K. Lau2

1Thoracic Surgery, Saint Bartholomew’s Hospital, London, United Kingdom 
2Thoracic Surgery, Barts Thorax Centre, St Bartholomew’s Hospital, London, United Kingdom

Objectives:
With the rise of incidental nodules and ground-glass-opacities (GGO) from increased imaging, 
and the advent of lung screening, surgeons are increasingly faced with resecting small, deep and 
impalpable lesions. Various localization techniques have been developed including percutaneous 
hookwire, fiducial and dye marking. However, they only provide surface localisation but not 
depth, require a radiologist and transfer between departments. Pleural puncture carries risks of 
pneumothorax and bleeding, guidewires dislodge, and dye spills into the pleural space. We report 
our method of bronchoscopic fiducial localisation as a single surgical procedure, providing depth 
information, and results in accurate and quick localization.

Methods:
Retrospective observational case series of navigation bronchoscopy marking, comparing surface 
localization with image-guided VATS.

Results:
16 patients (mean age 67.5, 8F:8M) underwent navigation bronchoscopy marking and resec-
tion for 18 nodules (6GGO:12 solid nodules, mean size 11.5mm). Final histology showed 9 
primary lung cancers, 1 atypical-adenomatous-hyperplasia, 4 metastases and 4 benign lesions. 
12 patients underwent navigation bronchoscopy surface marking for 12 lesions with dye (12) 
and concomitant surface fiducial (3). Localisation was successful in 7(58%) patients, 2 patients 
had adhesions rendering surface localization difficult, 3 had no dye visible, and 2 had dye in 
the pleural space. One fiducial was found intraoperatively on the chest wall. All lesions were 
eventually resected by thoracoscopy (11VATS:1RATS). One had a positive deep margin requir-
ing re-resection. We subsequently changed our practice to juxta-lesion fiducial marking and 
fluoroscopy localization(iVATS). 4 patients underwent iVATS (2 uniportal) for 6 small, deep 
lesions (mean size 6.6mm(range5-9mm), mean depth-from-pleura 12.6mm (range 4-18mm)). 
All were successfully localised and completely resected without complication.

Conclusions:
Surface marking carries a risk of dislodgement and dye spillage and is difficult in the presence 
of adhesions. Juxta-lesional marking with image-guided VATS is reliable and provides depth 
information. A bronchoscopic approach can be carried out by surgeons to minimise patient 
discomfort and improve efficiecy.
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Disclosure: K. Lau: Medtronic - Consultant Philips - Research Grant
Keywords: navigation bronchoscopy, very small lung nodule, fiducial, hybrid theatre, image-
guided VATS, ground glass opacity



273

   P
oster

A
b

stracts P
-001-P

-266

Dublin – Ireland – 2019 ABSTRACTS

P-068

PREDICTION OF RESPONSE TO NEOADJUVANT CHEMOTHERAPY BY PRE-
TREATMENT POSITRON EMISSION TOMOGRAPHY/COMPUTED TOMOG-
RAPHY (PET/CT)?

Tolga Evrim Sevinç, H. Melek, E. Yentürk, G. Çetinkaya, E. Ozer, A.S. Bayram, C. Gebitekin
Thoracic Surgery, Uludag University, Bursa, Turkey

Objectives:
In the lung resection specimens following induction therapy, less than 10% of viable tumor 
cells have been identified as “major pathologic response (MPR)” and is seen as an important 
prognostic factor as it demonstrates chemosensitivity. In addition, many studies have been car-
ried out comparing changes in positron emission tomography (PET/CT) SUVmax values before 
and after induction therapy and how these changes can predict treatment response and survival 
rates. However, there are only a few studies that have investigated the relation between PET/
CT and chemosensitivity. The purpose of this study is to assess the ability of PET/CT to predict 
chemosensitivity in patients with locally advanced NSCLC.

Methods:
Between December 2008-December 2017 the data of 407 patients who underwent anatomic lung 
resections following induction therapy were recorded prospectively and reviewed retrospectively. 
Patients who received chemo-radiotherapy were excluded from the study. One hundred and ninety-
eight patients who only received chemotherapy constituted our study group. The relationships 
between the PET/CT SUVmax values and chemosensitivity were analyzed.

Results:
The mean SUVmax value of the tumor on PET/CT was 15.5 (3-47). Histopathological investi-
gation revealed 31 patients as MPR. The 5-year survival rate was 71% in MPR and 65%, 60%, 
39% in patients with stage 1, 2, and 3-4 NSCLC respectively (p < 0 .001). The optimal SUVmax 
value for MPR was determined to be 10.5 by ROC analysis. MPR was detected in 13 (27%) of 
the 48 patients with a mass SUVmax value of less than 10.5, and MPR was detected in 18 (12%) 
of the150 patients with an SUVmax value greater than 10.5 (p = 0.012).

Conclusions:
The study shows that pretreatment PET/CT SUVmax values can have a predictive value on 
chemosensitivity for patients with NSCLC. Achieving MPR with chemotherapy for patients 
with tumors that have low SUVmax values are more likely.

Disclosure: No significant relationships.
Keywords: PET/CT, suvmax, chemosensitivity
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P-069

DEATH AFTER DISCHARGE WITHIN ONE YEAR OF LUNG RESECTIONS FOR 
NON SMALL CELL LUNG CANCER (NSCLC)

H. Melek, A.S. Bayram, G. Çetinkaya, E. Ozer, Tolga Evrim Sevinç, G. Gedikoğlu, C. Gebitekin
Thoracic Surgery, Uludag University, Bursa, Turkey

Objectives:
Factors affecting early and late mortality have been investigated in detail in the current literature. 
However, some patients undergoing curative lung resection for NSCLC are dying within one 
year of surgery excluding early postoperative mortality and there are limited number of studies 
on this topic. The aim of this study was to investigate the causes of death and the role of adjuvant 
oncologic treatment within one year after lung resection performed for NSCLC.

Methods:
The prospectively recorded data of 1190 patients undergoing surgery (segmentectomy or more) 
for NSCLC between 1996 and 2017 were retrospectively reviewed. Mortality was encountered 
in 27 (2.26%) patients. In addition, 137(11.5%) patients died within the first year after lung 
resection that was defined as early death. The effects of factors such as age, gender, BMI, 
comorbidity, FEV1 value, induction treatment, pathological staging, presence of postopera-
tive complications, histopathological subtypes, type of resection and adjuvant chemotherapy/
chemoradiotherapy were analyzed.

Results:
Lung resections involved lobectomy in 942 cases (79.14%), segmentectomy in 83(7%) and 
pneumonectomy in 165 cases (13.86%). Lung resection following induction treatment was 
performed in 469 patients with locally advanced NSCLC. Of these, chemotherapy alone was 
administered in 331 (70.6%), and chemoradiotherapy in 138 (29.4%). Factors such as coronary 
artery disease and comorbidity, age, smoking, FEV1st value, neoadjuvant chemotherapy, type of 
resection, and adjuvant treatment were not found to be associated with early mortality, whereas 
male sex and induction chemoradiotherapy were associated with higher early mortality (p <0.05).

Conclusions:
As a result of our study; contrary to expectations, patients with cardio-pulmonary disease, elderly 
patients and patients underwent pneumonectomy did not increase the early mortality rate, but 
it was found to be increased in male sex patients and in patients receiving chemoradiotherapy 
for neoadjuvant/induction treatment. These results may explain low survival rates despite to 
complete pathologic response after induction chemoradiation for NSCLC.

Disclosure: No significant relationships.
Keywords: lung cancer, mortality, lung resection, early death
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P-070

CURRENT PRACTICE VARIATION IN PERIOPERATIVE CARE IN ANATOMI-
CAL LUNG RESECTIONS IN THE NETHERLANDS; A SURVEY OF ALL DUTCH 
LUNG SURGICAL CENTRES

Carlijn De Betue1, E. Von Meyenfeldt1, E. Van Thiel2, G. Marres1, W. Schreurs3

1General Thoracic Surgery, Albert Schweitzer Hospital, Dordrecht, The Netherlands 
2Thoracic Oncology, Albert Schweitzer Hospital, Dordrecht, The Netherlands 
3Department of Surgery, Noordwest Ziekenhuisgroep, Alkmaar, The Netherlands

Objectives:
Recent evaluation of two Dutch national databases shows differences in length of stay (LOS) after 
anatomical lung resections, that cannot be explained by differences in patient, tumour or surgical 
characteristics. These differences in LOS were judged to be due to differences in perioperative 
care protocols. With this survey of all Dutch lung surgical centres we aimed to elucidate these 
differences in perioperative practice.

Methods:
We developed a survey based on the 4 domains of perioperative care: preadmission, preopera-
tive, intraoperative and postoperative. The questions were aimed to elucidate the standard care 
as delivered in the different Dutch lung surgical centres, in a standardised patient case without 
perioperative complications. A survey was sent to one surgeon per centre.

Results:
Response rate was 100% (43 lung surgical centres). Preadmission, physiotherapy counselling 
was common, but differences were found in the way preoperative information on the expected 
perioperative course was given, in preoperative carbohydrate loading, NPO and premedication 
practices. Intraoperatively, most centres focus on minimally invasive surgical techniques, but 
anaesthetic practices (analgesic techniques and fluids protocols) vary widely. Postoperatively, 
the largest differences were found in chest drain management, number of chest X-rays and post-
operative pain medication. The moment of postoperative mobilisation varied as well.

Conclusions:
Variation in perioperative care for patients with anatomical lung resections was found in our 
survey of perioperative practice in the Netherlands. These differences between hospitals seem 
to explain observed differences in case mix controlled postoperative LOS in the Netherlands. 
While short LOS is not a measure for good perioperative care, it is a consequence of good 
perioperative care. Our findings support efforts to optimise and standardise perioperative care 
protocols in the Netherlands.

Disclosure: No significant relationships.
Keywords: enhanced recovery after surgery, lung resection, perioperative care
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P-071

CLINICAL OUTCOMES OF MICROSCOPIC RESIDUAL DISEASE (R1) AFTER 
BRONCHIAL SLEEVE RESECTION FOR NON-SMALL CELL LUNG CANCER

T.H. Hong, Jong Ho Cho, T.H. Kim, S. Shin, H.K. Kim, Y.S. Choi, J.I. Zo, Y.M. Shim, J. Kim
Department of Thoracic and Cardiovascular Surgery, Samsung Medical Center, Sungkyunkwan 
University School of Medicine, Seoul, Republic of Korea

Objectives:
We aimed to evaluate the significance of microscopic residual disease at the bronchial resection 
margin after sleeve resection for non-small cell lung cancer (NSCLC).

Methods:
We retrospectively reviewed 540 consecutive patients who underwent sleeve resection between 
1995 and 2015. Clinical outcomes including recurrence and long-term survival outcomes were 
analyzed according to the status of resection margin (R0: Complete resection, R1: microscopic 
residual tumor).

Results:
Forty patients (7.4%) with microscopic residual tumor at the bronchial stump were identified 
as R1. The median follow-up was 56.6 months in R1 (range, 0.9–132.3) and 39.5 months in 
R0 (range, 0.1–241.2). There was no difference between R1 and R0 in 5-year overall survival 
(79.0% vs 71.1%, p=0.848) as well as 5-year recurrence-free survival (69.3% vs 56.9%, p=0.407, 
Figure A). In the group R1, three out of 40 patients (7.5%) developed loco-regional recurrence 
including one case (2.5%) of stump recurrence. There were no significant differences between 
R1 and R0 in stump recurrence rate (2.5% vs 2.0%, p=0.577), loco-regional recurrence rate 
(7.5% vs 9.9%, p=0.786), as well as distant recurrence rate (22.5% vs 19.6%, p=0.653, Table 
A). In the subgroup analysis of R1, the probability of recurrence was not correlated with the 
administration of adjuvant radiotherapy (p=0.477). However, we observed a significant trend 
toward higher recurrence rate as the pathologic extent of R1 advances toward invasive mucosal 
and peribronchial disease (p=0.032, Figure B).
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Table. Pattern of recurrence (R1; microscopic residual disease, R0; complete resection)

R1 group (n=40) R0 group (n=496) P

Median f/u duration, months (Range) 56.6 (0.9-132.3) 39.5 (0.1-241.2) 0.547

No recurrence, n(%) 28 (70.0%) 350 (70.6%) 0.940

Total recurrence, n(%) 12 (30.0%) 146 (29.4%) 0.940

   Loco-regional recurrence, n(%)    3 (7.5%)    49 (9.9%) 0.786

   Stump recurrence, n(%)    1 (2.5%)    10 (2.0%) 0.577

   Distant recurrence, n(%)    9 (22.5%)    97 (19.6%) 0.653

Time to recurrence, months 21.1±18.2 16.3±16.5 0.263

Conclusions:
In our experience of bronchial sleeve resection, the oncologic outcome of microscopic residual 
disease was not jeopardized. Furthermore, the pathologic extent of microscopic residual disease 
might be helpful for recurrence prediction and treatment planning.

Disclosure: No significant relationships.
Keywords: lung preservation, central lung cancer, sleeve lobectomy, microscopic residual 
disease, pneumonectomy 
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P-072

DOES GROUND GLASS OPACITY-DOMINANT FEATURE HAVE A PROGNOS-
TIC SIGNIFICANCE IN NODE-NEGATIVE ADENOCARCINOMA WITH SAME 
INVASIVE COMPONENT SIZE?

J.H. Jeon, Sung Joon Han, Y.W. Seong, S. Cho, K. Kim, S. Jheon
Thoracic and Cardiovascular Surgery, Seoul National University Bundang Hospital, Seongnam-si, 
Republic of Korea

Objectives:
The purpose of this study was to analyze the prognostic significance of ground glass opac-
ity (GGO)-dominant feature in part-solid node-negative adenocarcinoma with same invasive 
component size.

Methods:
From 2004 to 2017, 544 patients were selected with a diagnosis of part-solid pathologic node 
negative adenocarcinoma with an invasive component sized less than 20 mm. The enrolled 
patients were categorized into two groups: GGO-dominant (50% < GGO (%) < 100%, n = 261) 
group, and solid-dominant (0% < GGO (%) ≤ 50%, n = 391) group. To analyze the prognostic 
significance of ground glass opacity (GGO)-dominant feature, propensity analysis incorporated 
variables such as age, sex, preoperative pulmonary function, operation methods, and size of 
invasive component, was performed.

Results:
Matching based on propensity scores produced 92 patients in each group for the analysis of 
prognosis. The mean size of solid part was 8.8 mm in GGO-dominant group and 9.0 mm in solid-
dominant group (p = 0.337), and the mean size of total lesion was 22.2 mm in GGO-dominant 
group and 14.9 mm in solid-dominant group (p < 0.001). The 5-year overall survival rates were 
96.7% in group 1 and 96.2% in group 2 (p = 0.524), and the recurrence-free survival rates were 
96.7% in group 1 and 94.3% in group 2 (p = 0.480).
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Conclusions:
Although the total size of the GGO-dominant lesions was larger than that of the solid dominant 
lesions, prognosis of GGO-dominant lesions was similar to that of solid dominant lesions in 
node-negative adenocarcinomas with same invasive component size less than 20 mm.

Disclosure: No significant relationships.
Keywords: lung cancer, prognosis, ground glass opacity
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P-073

CLINICAL IMPLICATION OF STAS (SPREADING TUMOR CELL THROUGH 
AIR SPACES) IN STAGE I (AJCC 8TH EDITION) LUNG ADENOCARCINOMA 
TREATED WITH LOBECTOMY

E. Yi1, Younggi Jung1, J.H. Chung1, J.H. Lee2, Y. Lee2, S. Lee1

1Department of Thoracic and Cardiovascular Surgery, Korea University Anam Hospital, Seoul, 
Republic of Korea  
2Department of Pathology, Korea University Anam Hospital, Seoul, Republic of Korea

Objectives:
STAS (Spreading tumor cell through air spaces) has been reported as a risk factor for recurrence 
after limited resection of early stage lung adenocarcinoma. The aim of this study is to investi-
gate the clinical implications of STAS as a recurrent risk factor in stage I lung adenocarcinoma 
treated with lobectomy.

Methods:
The medical records of patients who underwent pulmonary lobectomies for their stage I (AJCC 
8th edition) lung adenocarcinomas between 2012 and 2017 in our institute were reviewed ret-
rospectively. Patients with minimally invasive adenocarcinomas and more than 3cm in tumor 
size were excluded. Included patients were classified as STAS (+) and STAS (-) groups. Clinical 
implications between STAS and recurrence in those patients were investigated.

Results:
A total of 105 patients were enrolled in this study. The mean follow-up periods were 33.8 months 
(±19.15, ranging 1.0 and 78.7 months). Among those, 66 patients (62.9%) were STAS (+) and 
39 patients (37.1%) were STAS (-). Lepidic predominant subtype was significantly related with 
STAS (-) (p=0.002). The presence of micropapillary pattern and larger invasive tumor size were 
associated with STAS (+) (p=0.001 and p<0.001, respectively). The location of recurrence was 
not related with the presence of STAS (p=0.336). The recurrence rates of STAS (+) patients were 
significantly higher (28.2% vs 1.5%, p<0.001), and the recurrence-free survival periods of those 
patients (49.9±3.94, 95 % confidential interval; 3.94-42.15) were significantly shorter (p<0.001) 
than the STAS (-) patients (77.5±1.16 months, 95 % confidential interval; 75.2-79.08). The 
overall survival periods of both groups showed no statistically significant differences (67.0±3.90 
in STAS positive group, and 70. 4±3.10 in STAS negative group, p=0.574). The presence of 
EGFR mutations and administration of adjuvant therapy were not associated with recurrence 
rates (p=0.212 and p=0.793 respectively). 
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Conclusions:
The presence of STAS could be an important risk factor for recurrence in stage I lung adeno-
carcinoma patients who had treated with pulmonary lobectomies.

Disclosure: No significant relationships.
Keywords: adenocarcinoma, lobectomy, prognosis
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P-074

THE IMPACT OF GERIATRIC NUTRITION RISK INDEX (GNRI) AS A PREDIC-
TIVE AND PROGNOSTIC FACTOR IN NON-SMALL-CELL LUNG CANCER

H. Ishibashi, S. Kakuta, R. Ishizawa, S. Baba, Ayaka Asakawa, M. Kobayashi, K. Okubo
Department of Thoracic Surgery, Tokyo Medical and Dental University, Tokyo, Japan

Objectives:
The geriatric nutritional risk index (GNRI) provides useful parameters for evaluating immune-
nutritional status. We aimed to perform a retrospective study to investigate the correlations of 
GNRI and postoperative recurrence-free survival (RFS), cancer-specific survival (CS), and 
overall survival (OS) in non-small-cell lung cancer (NSCLC) patients.

Methods:
413 consecutive patients undergoing surgery at a single centre between April 2010 and Decem-
ber 2013 were reviewed in this study. We analyzed their preoperative GNRI and divided them 
into two groups: a normal GNRI group (GNRI ≥ 90) and a low GNRI group (GNRI < 90). We 
analyzed their preoperative GNRI in univariate and multivariate Cox regression analyses for 
postoperative RFS, CS, and OS.

Results:
A preoperative abnormal GNRI was significantly associated with postoperative recurrence 
(P=0.0002). Univariate analyses showed that gender (P=0.0018), preoperative GNRI (P=0.0005), 
performance status (P=0.0412), interstitial pneumonia (P=0.021), emphysema (P=0.0196), surgi-
cal approach (P=0.0082), surgical procedure (P=0.041), histological type (P=0.0244), lymphatic 
vessel invasion (P<0.0001), blood vessel invasion (P<0.0001), pleural invasion (P=0.0018), T 
factor (P=0.001), and N factor (P<0.0001) significantly affected RFS. In the multivariate analysis, 
preoperative GNRI (P=0.013), lymphatic vessel invasion (P=0.0198), and N factor (P=0.0005) 
were independent prognostic factors. A Kaplan-Meier analysis of RFS, CS, and OS according to 
preoperative GNRI, was performed. The abnormal GNRI group had significantly shorter RFS, 
CS, and OS (5-year RFS, CS, and OS: 67.6% vs. 85.7%; P=0.0003, 89.9% vs. 97.5%; P=0.0014 
and 84.9% vs. 94.1%; P=0.0364, respectively).

Conclusions:
Preoperative GNRI is a novel prognostic factor for surgical resected NSCLC patients, which can 
identify high-risk patients for postoperative recurrence and cancer-related death.

Disclosure: No significant relationships.
Keywords: geriatric nutritional risk index (GNRI), non-small-cell lung cancer (NSCLC), 
recurrence
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P-075

THE PRESENCE OF VISCERAL PLEURAL INVASION NEGATIVELY INFLU-
ENCES THE OUTCOME OF SUBLOBAR RESECTION FOR SMALL-SIZE NON-
SMALL CELL LUNG CANCER

Daisuke Eriguchi, H. Ito, T. Tsuboi, H. Yagasaki, K. Inafuku, J. Samejima, T. Nagashima, H. 
Nakayama
Thoracic Surgery, Kanagawa Cancer Center, Yokohama, Japan

Objectives:
Sublobar resection (SLR) (wide wedge resection or segmentectomy) is considered to be an 
effective option for small size peripheral non-small cell lung cancer (NSCLC). But peripheral 
tumor is closely related to visceral pleural invasion (VPI). VPI has been reported as a negative 
factor for outcome, but it is difficult to judge VPI preoperatively and intraoperatively. The aim 
of this study is to examine the impact of VPI for SLR.

Methods:
We retrospectively studied patients with small-sized (≤2cm) NSCLC between 2000 and 2015. 
We investigated patient characteristics, prognosis, and patterns of recurrence of those with VPI 
status by extent of surgery. We used a propensity score (PSM) analysis. The effect of VPI on 
survival and the accuracy of intraoperative diagnosis of VPI were evaluated.

Results:
986 patients were enrolled, with the following surgical approach and VPI: 457 lobectomy and 
VPI (-), 40 lobectomy and VPI (+), 458 SLR and VPI (-), and 31 SLR and VPI (+), respectively. 
The median follow-up time was 45.4 months. VPI was associated with a significantly worse 
survival in SLR (3yOS: VPI (-) lobectomy vs SLR; 98.2% vs 96.4% (p=0.086), VPI (+); 97.4% 
vs 63.5% (p=0.007), 3-year Recurrence-free survival rate (3yRFS): VPI (-); 98.0% vs 97.1%, 
(p=0.500), VPI (+); 88.4% vs 69.3%(p=0.034)). The local recurrence rate of VPI (+) in recurred 
cases is 65% (lobectomy; 50%, SLR; 75%, p=0.251). 55 pairs of patients were matched with 
PSM. Nevertheless VPI attribute a significantly worse survival in SLR (3yOS: VPI(-); 92.7% vs 
92.3% (p=0.086), VPI(+); 96.8% vs 70.1% (p=0.028), 3yRFS: VPI(-); 100% vs 96.2%, (p=0.299), 
VPI(+); 90.2% vs 69.1%(p=0.012)) The sensitivity, specificity, and accuracy of intraoperative 
diagnosis of VPI were 71.8%, 75.9%, and 18.8 %, respectively.

Conclusions:
VPI showed significant prognostic factor in small-sized NSCLC. Intraoperative diagnosis of VPI 
is unreliable. Lobectomy is preferable procedure than SRL for small-sized NSCLC with VPI.

Disclosure: No significant relationships.
Keywords: small-sized tumor, propensity score, visceral pleural invasion, sublobar resection, 
prognosis, non-small cell lung cancer
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P-076

FACING A SURGICAL FALSE-POSITIVE IN A LUNG CANCER SCREENING 
PROGRAMME: THE PATIENT´S PERSPECTIVE

Miguel Mesa-Guzman, J. Gonzalez, M. Miqueleiz, J. Isea De La Viña, J.P. De Torres, G. 
Bastarrika, J. Zulueta
Thoracic Surgery, Clinica Universidad de Navarra, Pamplona, Spain

Objectives:
Lung cancer (LC) persists with high incidence and mortality worldwide. As an early-stage disease, 
treatment is based on surgery. Screening allows for early treatment, albeit with the risk of false 
positives. We aim to assess quality-of-life (QoL) and the “surgical experience” perspective of 
patients who underwent surgery without having LC.

Methods:
This is a matched case-control study of data collected from patients of a low-dose CT LC 
screening program between 2000 to 2018. Twenty patients were included: 8 with a false-positive 
diagnosis following surgery, and 12 with LC which belonged to a matched (1:1 or 1:2) control 
group. Patients were approached in our out patient clinic or via a phone call, completing the 
three following survey questionnaires: EORTC IN-PARSAT32, which assesses the quality of 
services rendered to patients requiring admission and surgery, SATISCORE, which measures how 
a patient perceives their health status and finally SF12, which determines mental and physical 
functions and overall health-related QoL.

Results:
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Shown in table 1. 

Whilst reflecting a high degree of satisfaction in the quality of care in the EORTC IN-PATSAT32, 
an excellent QoL in the physical and mental dimensions in the SF12, together with a high degree 
of satisfaction regarding the perception of health in the SATISCORE, and affirming that 100% of 
the respondents would undergo surgery again under the hypothetical case of being in the same 
circumstances again, no statistically significant differences were found between the groups in 
any dimensions of the analyzed surveys. The lack of variability in some of the items between 
the groups, made it impossible to perform statistical comparison calculations.

Conclusions:
Although the sample size is small, these findings show maximum satisfaction and QoL in all of 
the assessed aspects, leading the patients to affirm that, under the same circumstances in case 
of need, they would undergo surgery once again.

Disclosure: No significant relationships.
Keywords: lung cancer screening, quality of life, satisfaction, false positive
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P-077

MEASUREMENT OF TIMELINESS IMPROVES DELIVERY OF CARE FOR LUNG 
CANCER PATIENTS IN A HIGH-RISK, ECONOMICALLY DISADVANTAGED 
POPULATION

Jeremiah Martin1, W. Waugh1, J. Woodyard1, A. Kramar2, M. Dawkins2, R. Phillips1, S. Logan1

1Thoracic Surgery, Southern Ohio Medical Center, Portsmouth, United States of America  
2Education Programs, Association of Community Cancer Centers, Maryland, United States of 
America

Objectives:
Our center serves an economically disadvantaged rural population with some of the highest 
incidence and mortality from lung cancer in the nation. We partnered with Association of Com-
munity Cancer Centers (ACCC) and tested an Optimal Care Coordination Model (OCCM). The 
OCCM was developed by ACCC and is a comprehensive self-assessment tool that included 13 
assessment areas and was designed to improve quality care for patients. We elected to measure 
timeliness of care to identify and minimize bottlenecks in our care-process.

Methods:
Over a 1-year period we prospectively enrolled lung cancer patients treated at our facility. Base-
line demographics were analyzed. Time points of detection, diagnosis and treatment were used 
to compute Diagnosis-Detection (D-D) and Detection-Treatment (D-T). During the course of 
the study, multi-disciplinary program building activities were undertaken to optimize treatment 
pathways. A leadership team was created to oversee program development. D-D and D-T were 
compared to baseline metrics before the study and program building.

Results:
105 patients were enrolled in the study. The median age was 69 (range 45-89), 60% male and 
49% were active smokers. Insurance status was 22.9% commercial, 37% Medicaid, and 50% 
Medicare. Histology was small cell in 17%. Overall, 37% were clinical stage I-IIA. During the 
study period, the median D-D was 16 days (IQR 8-27), and median D-T was 22.5 days (IQR 
9-39). As the number of events (scans, appointments) increased, there was a significant increase 
in overall elapsed time. However, average D-T reduced from 34.4 days (pre-study) to 28.8 days. 
There were no statistically significant differences in timeliness metrics across insurance cohorts.

Conclusions:
Timeliness data are easy to measure: while the direct impact of timeliness on long-term oncologic 
outcomes remain unclear, these measures may be used to fuel program development, process 
improvement, and allow the cancer center to monitor at-risk patient groups for the effects of 
disparities.

Disclosure: No significant relationships.
Keywords: disparities, multidisciplinary care, rural surgery, timeliness, process improvement, 
access to care
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P-078

SURGICAL TREATMENT OF LUNG CANCER IN THE ELDERLY - EPITHOR-
BASED NATIONWIDE ANALYSIS OF OPERATIVE TRENDS AND SAFETY 
PROFILE.

Joao Santos Silva, A. Olland, G. Massard, P.E. Falcoz
Thoracic Surgery, University Hospital Strasbourg, Strasbourg, France

Objectives:
Advanced age goes along with an inevitable physiological decline and increased frailty and 
comorbidities play a role in surgical safety. Our aim is to analyze the results of patients over 80 
years old submitted to lung resection surgery for lung cancer in terms of safety and compare 
results in different eras to evaluate the impact of surgical technical progress over the years using 
nationwide database Epithor.

Methods:
Data was collected prospectively using Epithor, including every patient older than 80 years who 
underwent lung resection surgery for treatment of primary lung cancer in the period of January 
2016 to April 2018.

Results:
The study included 684 patients. 61% were active or former smokers. 44% had ASA score 3 or 
4 and 46,3% had 3 or more comorbidities. 374 patients were operated by thoracotomy and 310 
by thoracoscopy with lobectomy being the most common procedure regarding 75% of surgeries 
in both thoracotomy and thoracoscopy groups. Postoperative complications were observed in a 
total of 259 patients (37,9%). Using Clavien Dindo classification, the postoperative complication 
rate regarding events classified grade III or more was 13%. Mortality occurred in 21 patients, 
reflecting a 3,1% mortality rate.

Conclusions:
Our study demonstrated the feasibility of lung resection surgery in the elderly patients with safety. 
Similar studies report a rate of 7,4% cases performed by minimally invasive techniques between 
2004 and 2008 compared to a 45% rate in our study. The number of patients in this age group is 
increasing in recent years. Regarding mortality, our data show a consistent improvement, with 
mortality in this age group from 6,5-8,8% in older series. The use of nationwide databases as 
Epithor should be encouraged in every country.

Disclosure: No significant relationships.
Keywords: safety, surgery, lung cancer, elderly
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P-079

NON-INTUBATED THORACIC SURGERY FOR MAJOR LUNG RESECTIONS: 
VIDEO-ASSISTED AND OPEN CASES

Jozsef Furak1, A. Ottlakan1, V. Kovacs1, A. Lepran1, Z. Szabo2, T. Tanczos2, G. Lazar1, Z. Molnar2

1Surgery, University of Szeged, Szeged, Hungary,  
2Anaestesiology, University of Szeged, Szeged, Hungary

Objectives:
Non-intubated thoracic surgery (NITS) is a new method for lung resections. In this study the early 
results of NITS video-assisted thoracic surgery (VATS) and NITS open procedures are presented.

Methods:
Between January 26. 2017 and November 30. 2018, 166 NITS procedure were being planned 
to perform: 104 women, 62 men; mean age 63.9 years (20-81), with the body-mass index ˂30. 
Bispectoral Index (BIS) guided propofol sedation was performed, with laryngeal mask. Local 
anesthesia, intercostal and vagus nerve blocade with 0,5% bupivacain was done by the surgeon. In 
6 cases, intubation was necessary with anesthesiological indication (hypoxia); 3,7% (6/166). Of 
the 160 total NITS procedures, 145 were uniportal VATS (100 lobectomies, 18 segmentectomies, 
22 wedge resections, 2 volumen reductions, 2 decortications, 1 rib resection) and 15 were open 
(9 conversion from NITS VATS to NITS thoracotomies (5.6%; 9/160): 2 pneumonectomies, 1 
sleeve lobectomy, 5 lobectomies, 1 wedge resection; and 6 direct planned NITS thoracotomies: 
1 bilobectomy, 2 lobectomies, 2 segmentectomies, 1 explorative thoracotomy).

Results:
There was no perioperative mortality. In the 100 NITS VATS lobectomies, the operative time was 
94,1 min (55-170), drainage time was 3,4 days (1-22), prolonged air leak was 10%, reoperation 
(bleeding) was 2%, and postoperative pneumothorax needed for drainage was 7%. Number of 
removed mediastinal lymph nodes were 11 (3-31). Stages of 93 lung cancers were as follows: 
IA 51; IB 16; IIA 5; IIB 10; IIIA 11. In open cases, the operative time was 132 min (75-225), 
drainage time was 4.2 days (1-14), prolonged air leak was 23%, and the reoperation was 0%.

Conclusions:
Major lung resections with non-intubated VATS or open methods are safe procedures, in selected 
patients. The required oncological principles can be completed. The conversions with anesthesio-
logical indication (mainly hypoxia) require intubation, but conversion due to surgical indication 
can manage with NITS thoracotomy.

Disclosure: No significant relationships.
Keywords: non-intubated, VATS, thoracotomy, lobectomy
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P-080

OCCULT NODAL DISEASE IN SURGICALLY RESECTED NON-SMALL CELL 
LUNG CANCER

Yuya Ishikawa, T. Yamada, T. Iguchi, S. Kumata, R. Watanabe, T. Matsuoka, S. Nagai, K. 
Matsuoka, M. Ueda, Y. Miyamoto
Thoracic Surgery, NHO Himeji Medical Center, Himeji, Hyogo, Japan

Objectives:
Pathologically proven occult nodal diseases in surgically resected non-small cell lung cancer 
(NSCLC) cases following preoperative fluorodeoxyglucose positron emission tomography 
(FDG-PET) and high-resolution computed tomography (HRCT) were evaluated.

Methods:
From January 2017 to December 2018, 244 cases underwent radical anatomical lung resection 
for NSCLC, following preoperative FDG-PET and HRCT which were diagnosed with cN0. 
Those cases underwent induction therapy or sub-lober resection were excluded. Preoperative 
FDG-PET and HRCT findings were evaluated retrospectively to elucidate the factors impact 
on occult nodal disease by univariate and multivariate logistic regression analyses. The cutoff 
values of maximum standardized uptake value (SUVmax) in FDG-PET and maximum diameter 
of solid-part of primary tumor regions in HRCT were defined as 5.0 and 30 mm.

Results:
Among 244 cases, occult nodal diseases were pathologically proven in 37 cases (15.2%) includ-
ing 16 cases (6.6%) of N2 diseases. In univariate analysis, adjusted odds ratio (95% confidence 
interval) was 3.5 (1.7-7.2; p<0.001) in solid part size, 2.4 (1.2-5.4, p=0.017) in pure solid nod-
ule, 4.5 (1.9-12.2; p=0.001) in SUVmax, 1.4 (0.3-4.8; p=0.60) in central location, 2.5 (1.2-5.6; 
p=0.017) in suspected pleural invasion, namely tumor adjacent to visceral pleura, 3.7 (1.6-8.2; 
p=0.003) in background interstitial pulmonary disease (IP). Multivariate logistic regression 
analysis of aforementioned 5 factors excluding central location was conducted and revealed 
that adjusted odds ratio (95% confidence interval) was 2.5 (1.2-5.7; p=0.021) in solid part size, 
3.8 (1.4-11.6; p=0.008) in SUVmax, 4.0 (1.6-9.6; p=0.003) in background IP. Pure solid nodule 
and suspected pleural invasion showed no significant differences.

Conclusions:
Among the factors in preoperative HRCT and PET-CT findings, the characteristics (solid part 
size and SUVmax) rather than the location (central location and suspected pleural invasion) of 
tumor, and in addition, background IP impacted on occult nodal diseases.

Disclosure: No significant relationships.
Keywords: high-resolution computed tomography, interstitial pulmonary disease, occult nodal 
disease, non-small cell lung cancer, fluorodeoxyglucose positron emission tomography
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P-081

NEXT GENERATION SEQUENCING-BASED GENE PROFILING OF PULMO-
NARY PLEOMORPHIC CARCINOMA

Masaaki Nagano1, S. Kohsaka2, A. Ushiku3, S. Tanaka4, M. Tsuda4, T. Shinohara5, Y. Omori5, F. 
Sugaya6, H. Kato7, Y. Narita7, T. Hayashi8, K. Takamochi9, K. Suzuki9, J. Nakajima1, H. Mano2

1Thoracic Surgery, The University of Tokyo, Tokyo, Japan 
2Cellular Signaling, National Cancer Center Research Institute, Tokyo, Japan 
3Pathology, The University of Tokyo, Tokyo, Japan 
4Cancer Pathology, Hokkaido University, Sapporo, Japan  
5Pathology, Teine Keijinkai Hospital, Sapporo, Japan 
6Respiratory Medicine, Teine Keijinkai Hospital, Sapporo, Japan 
7Thoracic Surgery, Teine Keijinkai Hospital, Sapporo, Japan 
8Human Pathology, Juntendo University, Tokyo, Japan 
9General Thoracic Surgery, Juntendo University School of Medicine, Tokyo, Japan

Objectives:
Pulmonary pleomorphic carcinoma (PPC) is a rear subtype of non-small cell lung cancer that 
represents 0.1 - 1.6% of all malignant lung tumors. The molecular features of PPC have not 
been well known due to the rarity of the tumor. Herein, we analyzed PPC to identify biologically 
relevant gene alterations using next generation sequencing-based assays.

Methods:
Tumor specimens were obtained from 52 patients with PPC (surgically resected samples from 
50 patients and autopsy tumor samples from 2 patients). Fresh frozen tissue samples from 12 
patients were analyzed by whole-exome sequencing, and formalin-fixed paraffin-embedded 
samples from 40 patients by a custom hybridization capture panel (Todai OncoPanel: TOP) 
including all coding exons of 463 cancer-relevant genes and the TERT promoter region. We 
extracted genomic DNA from sarcomatoid and epithelial components separately in 17 PPC 
samples, and analyzed the differences in gene alterations between the two components. TOP 
sequencing was also performed for 6 metastatic tumor samples to compare gene alterations in 
metastatic tumors with those in primary tumors.

Results:
Activating driver mutations were identified in 27 (52%) cases with PPC: KRAS (16 cases), EGFR (4 
cases), NRAS (2 cases), HRAS (2 cases), MAP2K1 (2 cases), and BRAF (1 case). These mutations 
were mutually exclusive. We also identified high frequencies of gene mutations in TP53 (33 
cases) and NF1 (5 cases). In the 17 cases separately analyzed, the concordance rate of gene 
alterations between the two components was 55%, and most of the activating driver mutations 
were shared in both components. The average number of gene alterations in metastatic tumors 
was higher than that in primary tumors, 17.3 and 11.5, respectively.



292

27th European Conference on General Thoracic Surgery ABSTRACTS

Conclusions:
PPC has high frequencies of gene mutations in RAS gene family and TP53, and harbor activating 
driver mutations as trunk mutations.

Disclosure: No significant relationships.
Keywords: pleomorphic carcinoma, next generation sequencing, gene mutation
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P-082

IMPACT OF COMPLEX SEGMENTECTOMY BY VIDEO-ASSISTED THORACO-
SCOPIC SURGERY (VATS) ON PERI-OPERATIVE OUTCOME

B. Bedat1, E. Abdelnour2, T. Krueger2, J. Perentes2, H. Ris2, F. Triponez1, W. Karenovic1, Michel 
Gonzalez2

1Thoracic Surgery, University Hospital of Geneva, Geneva, Switzerland  
2Thoracic Surgery, Centre Hospitalier Universitaire Vaudois, Lausanne, Switzerland

Objectives:
Pulmonary segmentectomies are generally classified into simple (trisegmentectomy or lingu-
lectomy and superior or basilar segmentectomy) and complex (individual or bi-segmentomy of 
the upper, middle and lower lobe). Complex segmentectomies are technically feasible by VATS 
but remain challenging, and reports are limited on post-operative outcome. This study analyzed 
the differences in term of peri- and post-operative outcome between simple and complex VATS 
segmentectomy.

Methods:
We retrospectively reviewed records of all patients who underwent anatomical pulmonary seg-
mentectomy by VATS from 2014 to 2018 in two institutions.

Results:
A total of 232 patients (114 men, median age 67 years, range 29-87) underwent VATS segmentec-
tomy for primary lung cancer (n= 177), metastases (n=26) and benign lesions (n=29). The overall 
30-day mortality and morbidity rates was 0.8% and 29.7%, respectively. The re-operation rate 
was 5.1%. Complex segmentectomy was realized in 111 patients including 86 (77.5%) patients 
who had upper lobe segmentectomies and 44 (39.6%) patients who had bisegmentectomies. There 
was no statistical difference between complex and simple segmentectomies in term of operative 
time (145 vs 143 min respectively; p=0.79) and chest tube duration (1 day [0-33] vs 2 days [1-19] 
respectively; p=0.95). Post-operative overall complications were not different between the two 
groups (29.7 vs 29.7% respectively, p=0.99) and was not associated with the type of segmen-
tectomy. However, complex segmentectomy had a shorter length of hospitalization compared 
to simple segmentectomy (median 5 days [1-36] vs 7 days [2-31], p=0.0.26) and could predict 
discharge before 5 days (OR = 0.44, p=0.0018). Interestingly, complex segmentectomies were 
realized most frequently two years after implementation of our program (25 vs 86 cases) (p=0.01).

Conclusions:
In comparison with simple segmentectomy, complex segmentectomy by VATS seems to present 
shorter length of hospitalization with similar post-operative complication. Gradual experience 
and progressive adoption seem to be the key element for successful implementation.

Disclosure: No significant relationships.
Keywords: segmentectomy, VATS, lung cancer
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P-083

WHEN SHOULD WE CONSIDER SALVAGE SURGERY?

Aki K. Kobayashi, Y. Yoshida, K. Nakagawa, S. Watanabe
Department of Thoracic Surgery, National Cancer Centre Hospital, Chuo-ku, Tokyo, Japan

Objectives:
Local recurrence after chemoradiotherapy with curative intent is frequently experienced in 
patients with locally advanced lung cancer. We evaluated the frequency, feasibility, and efficacy 
of salvage pulmonary resection after definitive therapy.

Methods:
We analyzed the characteristics and medical courses of consecutive patients who had undergone 
salvage pulmonary resection after local relapse or progression after definitive chemoradiotherapy. 
In this analysis, local relapse or progression were defined as increase in remaining tumor size or 
detection of new lesions by CT and/or FDG/PET-CT. Indications of resectability was assessed 
by multidisciplinary tumor board.

Results:
Between January 2000 and January 2018, 22 patients (0.3%) received salvage surgery out of 
7,290 patients underwent surgery for primary lung cancer at National Cancer Center Hospital, 
Tokyo, Japan. Method of surgical resection was as follows: 14 lobectomies (2 bilobectomy, 10 
right upper, 1 right lower, 1 left upper), 6 pneumonectomies (left: right=5:1). Two left upper divi-
sion segmentectomy. A complete resection (R0) was achieved in 21 cases (95.4%). Postoperative 
bronchopleural fistula was observed in 1 patient (4.5%). There were no post-operative deaths 
within 30 days and 90 days after surgery. The five-year progression free and overall survival 
rate after surgical resection was 22.1% (C.I. 0-45.1) and 47.0% (C.I. 14.2-79.9), respectively. 
The two-year progression free survival rate of the patients who underwent after surgery within 
2 years and over 2 years from the initial treatment was 16.4% (C.I. 0-43.4) and 61.4% (C.I. 
31.5-91.3) (p=0.047). The two-year overall survival rate of the patients who underwent after 
surgery within 2 years and over 2 years from the initial treatment was 34.1% (C.I. 0-83.8) and 
90.9% (C.I. 73.9-100) (p=0.05).

Conclusions:
Salvage pulmonary resections after definitive chemoradiotherapy is feasible in highly selected 
patients with tolerable morbidity, especially in cases of recurrence after 2 years from initial 
treatment.

Disclosure: No significant relationships.
Keywords: multidisciplinary tumor board, definitive chemoradiotherapy, salvage surgery
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P-084

CD271 SERVES AS A PROGNOSTIC MARKER IN NON SMALL CELL LUNG 
CANCER (NSCLC)

Yoko Kataoka1, T. Fujita2, J. Hanaoka2

1Surgery, Shiga University of Medical Science, Otsu, Japan 
2Thoracic Surgery, Kohka Public Hospital, Kohka, Japan

Objectives:
CD271 (nerve growth factor receptor) is commonly expressed at high levels in cancer stem cells 
and mesenchymal stem cells. However, the clinical significance of CD271 in non-small cell lung 
cancer (NSCLC) remains to be elucidated. The purpose of this study was to examine whether 
CD271 can serve as a prognostic marker in NSCLC.

Methods:
CD271 expression in tumor cells or cancer-associated fibroblasts (CAFs) was analyzed by 
immunohistochemistry in 60 consecutive patients with p-Stage IA–IIIA NSCLC who under-
went radical surgery at Shiga University of Medical Science Hospital between January 2013 
and October 2015. Patients who received preoperative anticancer therapy, such as radiotherapy 
or chemotherapy, were excluded. CD271 expression was considered high if over 10% of tumor 
cells or fibroblasts stained positively for CD271. The Mann–Whitney U test was applied to 
investigate significant differences between groups. Relapse-free survival curves were calculated 
using the Kaplan–Meier method and compared using the log-rank test. P < 0.05 was considered 
statistically significant.

Results:
CD271 was highly expressed on tumor cells or CAFs in 13 out of 60 cases (21.7%). Univariate 
analysis showed that CD271 expression significantly correlated with lymphatic invasion (p = 
0.001) and tumor recurrence (p < 0.001). Kaplan–Meier curves for relapse-free survival after 
surgery showed that patients with a higher level of CD271 expression (n = 13) had a significantly 
lower relapse-free survival than those with a lower level of CD271 expression (n = 47; p = 0.001).
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Conclusions:
These findings suggested that CD271 expression on tumor cells or CAFs could serve as a prog-
nostic marker in NSCLC. High expression of CD271 significantly correlated with lymphatic 
invasion, suggesting that CD271 might influence NSCLC progression and prognosis.

Disclosure: No significant relationships.
Keywords: CD271, non-small cell lung cancer, prognosis, cancer-associated fibroblasts
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P-085

SURGICAL RESECTION OF ADVANCED LUNG CANCER AFTER A RESPONSE 
TO EPIDERMAL GROWTH FACTOR RECEPTOR –TYROSINE KINASE INHIB-
ITOR (EGFR-TKI) AND/OR IMMUNOTHERAPY: A SINGLE INSTITUTION 
EXPERIENCE

Domenico Galetta, L. Spaggiari
Division of Thoracic Surgery, European Institute of Oncology, Milan, Italy

Objectives:
The usefulness of residual tumor resection after epidermal growth factor receptor tyrosine 
kinase inhibitor (EGFR-TKI) or immunotherapy treatment remains unclear. We describe a single 
institutional case-series of patients who underwent residual tumor resection after responding to 
EGFR-TKIs and/or immunotherapy for advanced non-small cell lung cancer (NSCLC).

Methods:
Using a prospective database, we reviewed clinical, surgical, pathological, and prognostic data 
of 12 patients who underwent surgical resection of advanced lung cancer after a response to 
EGFR-TKI and/or immunotherapy between January 2016 and September 2018.

Results:
There were 8 males and 4 females, all smokers; median age of 58 years (range, 43-72). All 
patients had T4N2 NSCLC. Four patients received only EGFR-TKI, 5 received EGFR-TKI and 
immunotherapy, and 3 only immunotherapy. Median time from beginning therapy to surgery was 
17 months (range, 6-23). Surgery included 10 lobectomies, one right upper sleeve, and one right 
pneumonectomy. Lymph node dissection and vascular and bronchial isolation was extremely 
difficult. Intraoperative morbidity and mortality were nil. Postoperative morbidity was 25% (n=3) 
and included one bronchopleural fistula, one prolonged air leaks, one atrial fibrillation. Median 
hospital stay was 6 days (range, 5-15). Pathology showed 5 complete responses (41.6%) (2 
after immunotherapy, 3 after EGFR-TKI and immunotherapy) and 7 partial responses (58.4%). 
Moreover, the area of tumor clearance was characterized by (i) immune activation-dense tumor 
infiltrating lymphocytes; (ii) massive tumor cell death-cholesterol clefts; and (iii) tissue repair-
neovascularization and proliferative fibrosis (each feature enriched in major pathologic respond-
ers versus nonresponders, p < 0.05). With a mean follow-up of 23 months, all patients are alive.

Conclusions:
The timing and validity of a salvage surgery for residual lesions remain unclear when TKIs 
and/or immunotherapy are offered as first-line therapy to patients with advanced NSCLC. In 
our cases, surgery was performed with acceptable morbidity. Surgical resection of the residual 
tumor might contribute to good local control.

Disclosure: No significant relationships.
Keywords: surgery, immunotherapy, TKI, lung cancer
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THE IMPACT OF DELAY BETWEEN STAGING POSITRON EMISSION TOMOG-
RAPHY (PET) AND SURGERY ON PREDICTED SURVIVAL IN EARLY STAGE 
PRIMARY LUNG CANCER

Aleksandra Bartnik1, T. El-Nakhal2, J. Hogan2, H. Saad2, F. Vantornout2, W. Bartosik2, V. 
Kouritas2, J. Kadlec2

1Thoracic Surgery, Norfolk and Norwich University Hospital, Norwich, United Kingdom 
2Cardiothoracic Surgery, Royal Papworth Hospital NHS Foundation Trust, Cambridge, United 
Kingdom

Objectives:
NHS England set a 62-day standard timeframe for referral for suspected cancer to treatment. 
BTS guidelines suggest that delay between most recent staging imaging should not exceed 4 
weeks for borderline cancers. The aim of the study was to assess the delay between staging PET 
and surgery at our institution and the impact on predicted survival.

Methods:
This was a retrospective analysis of prospectively collected data for patients undergoing lung 
resection for early stage invasive primary lung cancer between January and August 2018. Patients 
who required neoadjuvant treatement or multiple synchronous cancers were excluded. Clinical 
staging based on PET (+/- EBUS/mediastinoscopy) was compared to final pathological staging. 
Predicted 5-year survival was based on the same 8th edition of TNM staging. Statistical analysis 
was performed using t-test, ANOVA Kruskal-Wallis and Fisher test.

Results:
There were 94 patients identified. Proportion of patients who had PET scan within 30 days, 
31-60 and >60 days from surgery was 2%, 28% and 70% respectively. We observed progression 
in staging from clinical to pathological in 55 patients (Group 1) and no change in 39 patients 
(Group 2). Patients whose PET scan was older than 70 days were more likely to be upstaged 
(p=0.08). The average interval between pre-operative PET and surgery was greater in Group 
1 then Group 2 (82 and 74 days respectively), with statistical significance demonstrated when 
comparing male patients in both groups (87 and 64 days respectively, p=0.018). Predicated 
survival decreased by 10% for all patients and by 17% for Group 1.

Conclusions:
Significant delay between PET imaging and surgery for early stage primary lung cancer may 
explain upstaging in large proportion of our patients with its implication for long term survival. 
Identification of acceptable delay requires further analysis including greater numbers of patients 
with shorter delay than the one observed in our cohort.

Disclosure: No significant relationships.
Keywords: lung cancer, cancer pathway, cancer survival, cancer staging
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PULMONARY FUNCTION CHANGES AFTER VIDEO-ASSISTED THORACO-
SCOPIC SEGMENTECTOMY VERSUS LOBECTOMY FOR EARLY STAGE 
LUNG CANCERS

Liang Chen, Z. Gu, H. Wang, C. Ji, V. Fang
Department of Thoracic Surgery, Shanghai Chest Hospital, Shanghai, China

Objectives:
Segmentectomy is now increasingly used in the surgical treatment of early stage NSCLC. As we 
previously reported, VATS segmentectomy can better preserve pulmonary function compared to 
VATS lobectomy. It remains unclear which segmental resections are truly superior to lobectomy 
in pulmonary function preservation.

Methods:
Between 2012 and 2017, 237 VATS lobectomies and 190 VATS segmentectomies were included. 
Spirometry tests were performed preoperatively and 6 months postoperatively. Pulmonary func-
tion changes after different resection extents were then compared.

Results:
Most patients in the segmentectomy group received single segmentectomy except for 56 left upper 
division segmentectomies, a S1+2 resection of right upper lobe, and 13 basal segmentectomies. 
No differences existed in demographic characteristics and preoperative pulmonary function 
between the segmentectomy and lobectomy group. Spirometry changes after segmentectomy 
were all significantly less than after corresponding lobectomy, except for the left upper divi-
sion segmentectomy which had similar pulmonary function loss to left upper lobectomy (FVC: 
P=0.404; FEV1: P=0.945; DLCO: P=0.708). However, average pulmonary function loss for each 
subsegment resected was significantly greater after segmentectomy than after lobectomy (all the 
three indexes: P<0.01). When the number of subsegments resected was no greater than half of 
the corresponding lobe, loss of FVC, FEV1 and DLCO after segmentectomy were significantly 
less than after lobectomy (all the three indexes: P<0.01). Otherwise, there were no significant 
differences in spirometry changes between segmentectomy and lobectomy (FVC: P=0.055; 
FEV1: P=0.985; DLCO: P=0.733).

Conclusions:
VATS segmentectomy may preserve more pulmonary function than VATS lobectomy. The number 
of subsegments resected need to be considered when deciding the extent of resection for patients 
with early stage NSCLC. When the number of subsegments resected is more than half of the total 
number of subsegments in the corresponding lobe, such as basal segmentectomy or left upper 
division segmentectomy, segmentectomy has no function-preserving advantage over lobectomy.

Disclosure: No significant relationships.
Keywords: lobectomy, segmentectomy, pulmonary function, video-assisted thoracic surgery
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MULTICENTER RANDOMIZED CONTROLLED TRIAL COMPARING DIGITAL 
AND TRADITIONAL CHEST DRAIN IN A VIDEO-ASSISTED THORACOSCOPIC 
SURGERY (VATS) PULMONARY LOBECTOMY COHORT: INTERIM ANALYSIS

Paolo Mendogni1, G. Marulli2, S. Pieropan1, G.M. Comacchio3, L.G. Andriolo4, G. Imbriglio4, 
G. Bonitta1, D. Tosi1, C. Lopez4, F. Rea3, M. Nosotti1

1Thoracic Surgery and Lung Transplant Unit, Foundation IRCCS Ca’ Granda Ospedale Maggiore 
Policlinico, Milan, Italy 
2Thoracic Surgery, Department of Emergency and Organ Transplantation, University Hospital of 
Bari, Bari, Italy 
3Thoracic Surgery Division, Department of Cardiac, Thoracic and Vascular Sciences, Padova 
University Hospital, Padova, Italy 
4Thoracic Surgery Unit, “Vito Fazzi” Hospital, Lecce, Italy

Objectives:
The usefulness of digital chest drain is still discussed. We are carrying out a study to determine 
if the use of a digital system compared with a traditional system reduces the duration of chest 
drainage. To enable early recognition of inferiority if present, an a priori interim analysis was 
planned.

Methods:
This multicenter randomized controlled trial included adult patients who underwent VATS 
lobectomy (NCT03536130). The 1:1 randomization allocated patients to 2 arms: digital device 
(Drentech Palm Evo) or traditional drainage. Primary endpoint was chest tube duration; sec-
ondary endpoints were prolonged air leak, postoperative complications and predictors of chest 
tube duration. Data were described using mean and standard deviation or absolute frequencies 
and percentage. T-test for unpaired samples, Chi-square test and Poisson regression were used. 
P-value <0.05 was considered significant.

Results:
From April 2017 to November 2018, out of 317 patients were enrolled by 3 centers, 231 fulfilled 
inclusion criteria and were randomized. 22 of them dropped out after randomization. Finally, 
209 patients were analyzed: among them 94 used the digital device and 115 the traditional one. 
The table reported the main clinical variables of the two groups. Mean chest tube duration was 
3.4 and 3.8 days in digital and control group respectively (p=0.49). Prevalence of prolonged air 
leak was 1.1 and 2.7% in digital and control group respectively (p=0.41), whereas postoperative 
complications rate was 18.7% and 16.4% (p=0.86). Air leak at first postoperative day detected by 
digital and traditional device predicted increasing in tube duration of 1.6 day (CI 95% 0.8-2.5, 
p<0.001) and 2.0 days (CI 95% 1.0-3.1, p<0.001) respectively. 
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Table 1. Demoghraphic and clinical data.

Digital (n = 94) Traditional (n = 115)

Age, years, mean (SD) 67 (9) 66(11)

Male, n (%) 57 (60.6) 61 (53.0)

Comorbidity, n (%) 68 (72.3) 89 (74.4)

COPD, n (%) 15 (16) 12 (10.4)

Asthma, n (%) 3 (3.2) 3 (2.6)

FEV1, %, mean (SD) 96.6 (20.2) 98.9 (20.4)

FVC, %, mean (SD) 101.6 (19.9) 103.9 (18.9)

Tiffeneau, %, mean (SD) 77.7 (9.7) 76.8 (12.0)

DLCO, %, mean (SD) 83.1 (18.4) 81.6 (19.0)

Induction CT, n (%) 49 (52.1) 52 (55.2)

Induction RT, n (%) 0 (0.0) 0 (0.0)

Surgical time, min, mean (SD) 164 (67) 169 (65)

Hemostatic devices, n (%) 49 (52.1) 52 (55.2)

Air leaks (POD1), n (%) 32 (34.0) 24 (20.9)

Post-operative complications, n (%) 17 (18.7) 18 (16.4)

PAL, n (%) 1 (1.1) 3 (2.7)

Chest tube duration, days, mean (SD) 3.4 (1.8) 3.8 (1.8)

Perioperative death, n (%) 0 (0.0) 0 (0.0)

Drop out, n (%) 13 (12.1) 9 (7.2)

Conclusions:

This interim analysis showed a trend towards short chest tube duration in the digital chest system 
group. Lack of strong evidence endorsed the completion of the randomized study to reach the 
planned sample size and to explore comprehensive clinical items currently recorded.

Disclosure: No significant relationships.
Keywords: chest drain, video-assisted thoracic surgery (VATS), pulmonary lobectomy
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P-089

PRIMARY TUMOR RESECTION OF NON-SMALL CELL LUNG CANCER 
PATIENTS WITH IPSILATERAL PLEURAL DISSEMINATION (M1A): IN THE 
ERA OF TARGET THERAPY

Taorui Liu
Department of Thoracic Surgery, Peking University People’s Hospital, Beijing, China

Objectives:
Non-small cell lung cancer (NSCLC) patients with ipsilateral pleural dissemination (M1a) are 
generally contraindicated for surgery. Recently, several studies have demonstrated that they 
might benefit from primary tumor resection (PTR). However, it is unclear whether PTR has 
benefit for patients treated by target therapy, such as EGFR-TKI. We investigated the effects of 
PTR on survival in the era of target therapy.

Methods:
In total, 107 NSCLC patients with ipsilateral pleural dissemination were identified from Deport-
ment of Thoracic surgery, Peking University People’s Hospital during 2006-2016. The mode of 
systemic treatment was involved in our study. Survival analysis was performed with Kaplan-Meier 
method and Cox proportional hazards regression. Overall survival of patients with or without 
PTR were compared in propensity-score matched group (caliper=0.02).

Results:
In the entire cohort, PTR was associated with improved overall survival (OS) in both unmatched 
(median survival time [MST]: 41.1 vs.22.0 months, p =0.008) and matched (MST: 57.2 vs. 43.1 
months, p=0.053) cohorts (Figure A and B). 76 patients accepted genetic testing and 51 EGFR 
mutation and 2 ALK mutation were found. Target therapies, such as EGFR-TKIs or ALK-TKI, 
were used in driver-mutation positive patients. Subgroup analysis showed that PTR had a trend 
of improved OS in target therapy group, but there was no significant difference (MST 68.3 
months vs. 47.9 months, p=0.349) (Figure C). However, surgery could significantly prolong 
survival in non-target therapy group (MST: 26.8 vs. 10.1 months, p=0.019) (Figure D). In surgical 
cohort, patients underwent sublobar resection had significantly better OS than those underwent 
lobectomy/ pneumonectomy (log-rank p=0.005) (Figure E). 
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Conclusions:
This study indicated that primary tumor resection could prolong overall survival in stage IV 
NSCLC patients with ipsilateral pleural dissemination, especially in patients who did not have 
the chance of target therapy.
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Disclosure: No significant relationships.
Keywords: propensity-score matched, primary tumor resection, ipsilateral pleural dissemina-
tion, target therapy
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P-090

SURGICAL BENEFITS AND PROGNOSIS FOR PATIENTS WITH TNM STAGE 
M1A PL DISSEM NON-SMALL CELL LUNG CANCER DIAGNOSED INTRAOP-
ERATIVELY: A SINGLE CENTER RETROSPECTIVE STUDY

Ming Li, M. Feng, C. Zhan, Q. Wang
Department of Thoracic Surgery, Zhongshan Hospital, Fudan University, Shanghai, China

Objectives:
To evaluate the surgical benefits and prognosis, independent prognostic factors, and the prog-
nostic impact of the number of lymph nodes and pleural nodules resected in patients with stage 
M1a Pl Dissem NSCLC diagnosed intraoperatively.

Methods:
Stage M1a Pl Dissem NSCLC patients (118) diagnosed intraoperatively at Zhongshan Hospital 
of Fudan University from January 2004 and December 2015 were reviewed. Overall survival was 
calculated with the Kaplan-Meier method and prognostic factors were analyzed by univariate and 
multivariate analyses using log-rank tests and the Cox proportional hazards model, respectively. 
The variance inflation factor was used to detect the multi-collinearity among included variables.

Results:
Fifty-five patients were included in the study. The median survival and overall 5-year survival 
rate were 27 months and 29.8%, respectively. Patients with tumour resection had significantly 
superior survival compared to patients in the pleural biopsy group (MST, 36 vs. 12 months; p < 
0.001, HR: 11.84, 95% CI: 3.401–41.22). Patients who received more extensive regional LNs 
dissection [≥ 4 LNs groups] (MST, 42 vs. 15 months; p = 0.009, HR: 2.543, 95% CI: 1.263–5.121) 
and fewer pleural nodules for resection [≤ 3] (MST, 71 vs. 15 months; p = 0.024, HR: 3.701, 95% 
CI: 0.087–0.841) had a significantly better prognosis. Based on multivariate analysis, procedure 
(p < 0.001, HR: 4.211) and N stage (p = 0.006, HR: 2.596) were favorable prognostic factors, 
while other indicators were not prognostically significant.

Conclusions:
Patients with stage M1a Pl Dissem NSCLC diagnosed intraoperatively may benefit and have 
long-term survival from main tumour resection, lower N stage, more extensive regional LNs 
dissection (≥ 4 LNs groups), and fewer pleural nodules for resection (≤ 3).

Disclosure: No significant relationships.
Keywords: non-small cell lung cancer, stage M1a Pl Dissem, surgical benefits, prognostic factors
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P-091

INTRAVENOUS AIR BUBBLES SEEN IN TRANSESOPHAGEAL ECHOCAR-
DIOGRAPHY DURING LUNG RESECTION

Kenta Nakahashi, H. Oizumi, J. Suzuki, A. Hamada, H. Watarai, S. Takamori, M. Sadahiro
Second Department of Surgery, Yamagata University, Yamagata, Japan

Objectives:
Air embolism is caused by air entry into the artery, which blocks the blood flow and may produce 
organ ischemia and occasionally cause severe complications. It is therefore necessary to clarify 
the causation of air bubbles occurring during lung resection. This study aimed to analyze the 
conditions for the development of air bubbles during lung resection.

Methods:
We conducted an observational study of intravenous air bubbles using an intraoperative trans-
esophageal echocardiogram and found emboli from the pulmonary vein during pulmonary 
resection. The subjects were 41 patients who underwent lung resection in our institution between 
October 2016 and December 2018. We selected patients who were able to acquire informed 
consent for the observational study using a transesophageal echocardiogram. An intraoperative 
transesophageal echocardiogram was conducted and we observed the entry of air bubbles in the 
pulmonary vein base (left atrium) during the lung resection. We looked for air bubbles when 
the lung parenchyma was compressed or cut, and the pulmonary vessels and bronchus and an 
energy device was used. Selected patients were divided into two groups: the group in which air 
bubbles were detected (n = 19) and the group in which no air bubbles were detected (n = 22).

Results:
Table 1 summarizes the study patients’ characteristics and intraoperative factors. Gender and 
resection type were significantly different between the two groups, but there were no signifi-
cant differences between the two groups in any other characteristic. No patient suffered from 
postoperative organ infarction.
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Conclusions:
This study is the first prospective observational study of detecting air bubbles during lung resec-
tion with a transesophageal echocardiogram. We found air bubbles in the pulmonary vein during 
lung resection; however, patients in our study did not suffer from severe clinical symptoms. The 
clinical significance of these air bubbles is unclear, but further research is required.

Disclosure: No significant relationships.
Keywords: systemic air embolism, transesophageal echocardiogram, organ infarction, air 
bubbles, lung resection
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P-092

MEDIASTINAL LYMPH NODE DISSECTION FOR EARLY-STAGE (CT1) NON-
SMALL CELL LUNG CANCERS: LOBE-SPECIFIC LYMPH NODE DISSECTION 
OR SYSTEMATIC LYMPH NODE DISSECTION?

Han-Yu Deng1, Q. Zhou2

1Lung Cancer Center/department of Thoracic Surgery, West China Hospital, Sichuan University, 
Chengdu, China 
2Lung Cancer Center, West China Hospital, Sichuan University, Chengdu, China

Objectives:
In this study, we aimed to explore the LN metastasis pattern of early-stage (cT1) NSCLC to 
figure out whether L-SND could be utilized for treating those cancers.

Methods:
We collected and analyzed pathologic data of patients with primary early-stage (cT1) NSCLC 
treated with anatomic lung resection with SLND in our department from January 2015 to June 
2018. We subgrouped the mediastinal LNs into three zones according to the IASLC recommen-
dation: upper mediastinal zone group (2R, 3, and 4R for right lung; 4L, 5, and 6 for left lung), 
subcarinal zone group (7), and lower mediastinal zone group (8 and 9).

Results:
A total of 611 patients with early-stage (cT1) NSCLC were finally included for analysis (table 
1). The mean number of total dissected LNs was about 11.9±6.0 and the rate of positive LN 
metastasis was 18.5% for all those early-stage NSCLC patients with a rate of mediastinal LN 
metastasis to 11.3%. For NSCLCs in both upper lobes, about 8.2% and 10.2% of them respec-
tively metastasized to the upper mediastinal LN group. However, NSCLCs in both upper lobes 
hardly metastasized to the subcarinal (0.9% and 1.7% respectively) and lower mediastinal (0.5% 
and 0.6% respectively) LN groups. For NSCLCs in right middle lobe, about 13.3% and 11.1% 
of them metastasized to the upper mediastinal and subcarinal LN groups respectively but none 
of them metastasized to the lower mediastibal LN group. For NSCLCs in both lower lobes, a 
relatively high rate of LN metastasis (around or more than 5%) was observed in all those three 
mediastinal LN zones (upper, subcarinal, and lower groups). 
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Table 1

Lymph node characte-
ristics

Right 
upper lobe 
(N=220)

Right 
middle 
lobe 
(N=45)

Right lo-
wer lobe 
(N=87)

Left up-
per lobe 
(N=176)

Left lo-
wer lobe 
(N=83)

Total 
(N=611) P value

Total dissected number 
(Mean±SD) 12.6±6.1 12.2±6.4 11.7±5.7 11.1±5.5 11.8±6.3 11.9±6.0 0.479

Lymph node metastasis 
rate 33 (15.0%) 9 (20.0%) 20 

(23.0%)
30 
(17.0%)

21 
(25.3%)

113 
(18.5%) 0.214

N1 metastasis rate 28 (12.3%) 6 (13.3%) 12 
(13.8%)

23 
(13.1%)

14 
(16.9%)

83 
(13.6%) 0.918

N2 metastasis rate 18 (8.2%) 8 (17.7%) 14 
(16.1%)

19 
(10.8%)

10 
(12.0%)

69 
(11.3%) 0.191

Upper mediastinal zone 
metastasis rate 18 (8.2%) 6 (13.3%) 8 (9.2%) 18 

(10.2%) 4 (4.8%) 54 
(8.8%) 0.502

Subcarinal zone metasta-
sis rate 2 (0.9%) 5 (11.1%) 13 

(14.9%) 3 (1.7%) 5 (6.0%) 28 
(4.6%) <0.001

Lower mediastinal zone 
metastasis rate 1 (0.5%) 0 (0%) 4 (4.6%) 1 (0.6%) 5 (6.0%) 11 

(1.8%) 0.002

Conclusions:
L-SND could be applied in early-stage NSCLCs in the upper lobes. However, for those in the 
right middle lobe, dissection of upper mediastinal and subcarinal LN zones was at least required; 
for those in the lower lobes, SLND instead of L-SND should be performed.

Disclosure: No significant relationships.
Keywords: early-stage, non-small cell lung cancer, systematic lymph node dissection, lobe-
specific lymph node dissection
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P-093

SURGICAL OUTCOME AND PROGNOSIS OF NON-SMALL-CELL LUNG CAN-
CER IN CHRONIC LUNG DISEASES

Soohwan Choi, G. Rim, J. Choi, J. Park
Thoracic and Cardiovascular Surgery, Seoul St. Mary’s Hospital, Seoul, Republic of Korea

Objectives:
Chronic Obstructive Pulmonary Disease (COPD), Interstitial Lung Disease (ILD), and Combined 
Pulmonary Fibrosis and Emphysema (CPFE) are progressive, irreversible, and regarded as risk 
factors for lung cancer. Due to poor lung function, limited resection is often applied, and post-
operative care is troublesome. Recently, there have been reports that those chronic diseases affect 
the prognosis after lung cancer surgery. Here, we would like to report our surgical experience 
of lung cancer in chronic lung diseases.

Methods:
From October 2008 to April 2017, the patients (n=1570) who underwent curative surgical resec-
tion for non-small-cell lung cancer were enrolled. According to pre-operative CT findings, we 
divided patients into four groups, group A (normal), group B (COPD, emphysema and chronic 
bronchitis), group C (ILD), and group D (CPFE). We compared patient characteristics, post-
operative outcomes, clinicopathological data, recurrence rate, and overall survival of each groups 
using Kaplan-Meier survival curve.
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Results: 
The number of patients in each group were 1130(72.0%), 276(17.6%), 58(3.7%), and 106(6.8%), 
respectively. Post-operative lung complications (pneumonia, and acute respiratory distress 
syndrome) occurred in 25(2.2%), 33(12.0%), 4(6.9%), and 18(17.0%), respectively (p<0.001). 
Sub-lobar resections (wedge resection and segmentectomy) were more frequently performed 
in group C (n=15, 25.9%) and D (n=33, 31.1%) than in group A (n=211, 18.7%) and B (n=43, 
15.6%) (p=0.067). In cell types, non-adenocarcinoma (squamous cell carcinoma and others) were 
more frequently found in group B (n=146, 52.9%) C (n=26, 44.8%), D (n=72, 67.9%) than A 
(n=175, 15.5%) (p<0.001). Recurrence rates were 20.7%(n=234), 29.0%(n=80), 22.4%(n=13), 
and 35.8%(n=38), respectively (p<0.001). Finally, overall survival graph showed significant 
difference in four groups (p<0.001) (Figure 1).

Conclusions:
In conclusion, chronic lung diseases are associated with higher post-operative lung complication 
and non-adenocarcinoma pathology in lung cancer surgery. In terms of overall survival, chronic 
lung diseases are unfavorable prognostic factors and CPFE is the worst one.
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Disclosure: No significant relationships.
Keywords: chronic obstructive pulmonary disease, interstitial lung disease, combined pulmonary 
fibrosis and emphysema, lung cancer
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P-094

SYSTEMATIC REVIEW AND META ANALYSIS OF ADJUVANT THERAPY USING 
GEFITINIB FOR EPITHELIAL GROWTH FACTOR RECEPTOR (EGFR) POSI-
TIVE MUTATION NON-SMALL LUNG CANCER PATIENTS

Jiexi Tang
Department of Thoracic Surgery, West China Hospital Sichuan University, Chengdu, China

Objectives:
The efficiency of chemotherapy for improving the survival of NSCLC patients has been widely 
validated. But when faced with patients carrying an EGFR mutation, EGFR-TKIs, such as 
gefitinib, have also shown a great survival benefit. Therefore, we did this meta-analysis to make 
comparison of the effect of chemotherapy adjuvant and gefitinib for patients with stage II-IIIA 
NSCLC and an EGFR mutation.

Methods:
We systematically searched PUBMED, OVID, Web of Science and Cochrane library for random-
ized and retrospective articles that compare the effect of gefitinib and chemotherapy for EGFR 
mutated, stage II-IIIA lung adenocarcinoma patients. We filtered the studies, and also set HR for 
DFS as our primary endpoint. The bias of randomized studies was done with the software, Rev-
man 5.3, and the quality of retrospective studies were assessed with the Newcastle-Ottawa Scale.

Results:
The meta-analyses of 3 included studies enrolling 387 cases shows that gefitinib has an advantage 
over chemotherapy adjuvant of prolonging DFS when treating stage II-IIIA patients who also 
carry an EGFR mutation [Hazard ratio (HR)=0.55, 95%CI 0.39~0.78, P=0.34]. However, the 
subgroup analysis conducted due to study method showed a medium heterogeneity, and without 
evidence of gefitinib’s survival benefit (HR= 0.54, 95%CI 0.22-1.32, I2=48%).

Conclusions:
Our study shows a DFS benefit brought by gefitinib compared with standard chemotherapy when 
dealing with EGFR mutated, stage II-IIIA lung adenocarcinoma patients. Due to our research 
results, for clinicians, it could be taken into consideration to apply gefitinib as a better treatment 
for these patients.

Disclosure: No significant relationships.
Keywords: chemotherapy adjuvant, stage II-IIIA NSCLC, EGFR mutation, gefitinib
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P-095

AMINOADIPATE AMINOTRANSFERASE (AADAT) MRNA EXPRESSION PRE-
DICTS EARLY RELAPSE AFTER SURGICAL RESECTION IN NON-SMALL 
LUNG CANCER

Dariusz Sagan1, T. Kocki2, J. Kocki3

1Thoracic Surgery, Medical University of Lublin, Lublin, Poland  
2Department of Experimental and Clinical Pharmacology, Medical University of Lublin, Lublin, 
Poland 
3Department of Clinical Genetics, Medical University of Lublin, Lublin, Poland

Objectives:
AADAT is a gene located at 4q32.2. It has a 2329 bp cDNA, a 1278 bp open-reading frame, and 
encodes 425 amino acids with a mitochondrial cleavage signal and a pyridoxal-phosphate binding 
site. The protein product of this gene (Aminoadipate aminotransferase) catalyzes transamination 
of L-kynurenine into kynurenic acid (KYNA), and thus is called kynurenine aminotransferase 
2 (KAT2). Kynurenine metabolic pathway is associated with aggressiveness and other biologic 
features of non-small cell lung cancer (NSCLC). In this study we assessed mRNA expression 
of AADAT in samples from tumor tissue, lung parenchyma and lymph nodes in patients with 
and its impact on early relapse after surgical resection.

Methods:
AADAT mRNA expression was assessed using real-time Reverse-Transcriptase Polymerase 
Chain Reaction method (real-time RT-PCR) in tumour tissue, pulmonary parenchyma and lymph 
nodes samples from 84 patients with NSCLC undergoing pulmonary resection. GAPDH gene 
was used as a reference.

Results:
Median expression of mRNA AADAT in tumour samples was lower than in pulmonary paren-
chyma but higher than in tumor samples or lymph nodes (0.63±0.42 vs. 9.35±2.14; or 0.05±0.06 
respectively; p=0.0092). AADAT expression in tumor samples was the highest in adenocarcinoma 
(2.02±1.35), lower in squamous (0.32±0.54) and the lowest in large cell lung cancer (0.36±0.22) 
(p=0.02). AADAT mRNA overexpression predicted early relapse and negatively influenced 
relapse free survival (p=0.032) (Fig. 1).
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Conclusions:
AADAT mRNA overexpression in tumor tissue predicts early relapse after surgical resection in 
patients with NSCLC. Assessment of AADAT mRNA expression using RT-PCR is quick and easy 
and can be done from micro-samples. It may help precisely select patients requiring additional 
prevention of early relapse to improve results of surgical treatment.

Disclosure: No significant relationships.
Keywords: mRNA, aminoadipate aminotransferase, surgery, relapse, lung cancer
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P-096

CLINICOPATHOLOGICAL ANALYSIS OF LUNG CANCER LESIONS ADJOIN-
ING EMPHYSEMATOUS BULLAE

Kyoshiro Takegahara1, J. Usuda2

1Department of Thoracic Surgery, Nippon Medical School Hospital, Tokyo, Japan 
2Thoracic Surgery, Nippon Medical School, Sendagi, Bunkyo-ku, Japan

Objectives:
Lung cancer adjoininig the bulla wall was difficult to be diagnosed definitively. The new TNM 
staging system (8th edition) doesn›t include a clear definition to distinguish between solid tumors 
and tumors adjoininig the bulla wall when they are same size. The aim of this study is elucidat-
ing the clinocopathological characteristics and establishing a new criterion for T factor of lung 
cancer adjoining the bulla wall.

Methods:
A total of 669 patients underwent operation for primary lung cancer at our hospital between 
January 2013 and April 2018; of these, we retrospectively analyzed clinicopathological findings 
of 42 patients with lung cancer adjoinning emphysematous bullae. We classified lung cancer 
lesions into the following three types: 1) the nodule type, which grows as a nodule adjacent to 
the bulla wall; 2) the wall-spread type, which grows and spreads uninterruptedly as a single 
mass along the bulla wall; and 3) the dissemination type, which arises from the bulla wall and 
spreads inside the bulla in an interrupted and disseminated manner.

Results:
Histological types included adenocarcinoma(n=24), squamous cell carcinoma(n=14), and 
others(n=4). Lymph node metastasis was detected in 9 patients (N1: n=1; N2: n=8). Pathological 
stages were I(n=20), II(n=12), and III(n=10). Based on imaging findings, 20, 18, and 4 patients 
were classified as having the nodular, wall-spread, and dissemination types. In the wall-spread 
type, 6 patients had no lymph node metastasis but had cancer staged as II or higher, based only 
on the T factor, but 4 patients were staged as N2.

Conclusions:
These results suggest if the maximum bulla diameter is taken as the maximum tumor diameter, 
some of these can be up-staged. However, there is some concern about increased incidence of 
lymph node metastasis due to long-term follow-up. As the current definition of T factor may 
not be appropriate, a new definition may be needed for lung cancer adjoininig the bulla wall.

Disclosure: No significant relationships.
Keywords: TNM staging, emphysematous bullae, lung cancer
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P-097

MANAGEMENT OF THE INTER-SEGMENTAL PLANE USING THE “COMBINED 
DIMENSIONAL REDUCTION METHOD” IS SAFE AND VIABLE IN UNIPORT 
VIDEO-ASSISTED THORACOSCOPIC PULMONARY SEGMENTECTOMY

Bin Zheng1, X. Fu1, G. Xu1, W. Zheng1, C. Chen1, B. Bedat2, B. Bedetti3, M. Sato4

1Thoracic Department, Fujian Medical University Union Hospital, Fuzhou, China 
2Thoracic Surgery, University Hospital of Geneva, Geneva, Switzerland 
3Department of Thoracic Surgery, Malteser Hospital, Bonn, Germany  
4Department of Thoracic Surgery, The University of Tokyo Graduate School of Medicine, Tokyo, 
Japan

Objectives:
The management of the intersegmental plane (ISP) is challenging during uniport video-assisted 
thoracoscopic (VATS) segmentectomy. To achieve a more accurate resection and reduce com-
plications after segmentectomy, we used 2 different techniques for managing the ISP: combined 
application of ultrasonic scalpel and staplers, here referred to as “Combined Dimensional Reduction 
Method” (CDR method), and application of staplers alone (non-CDR method). The aim of the 
study was to review the results of patients who underwent uniport VATS segmentectomy with or 
without the CDR method in our institute and assess the feasibility and safety of the CDR method.

Methods:
Patients who underwent uniport VATS segmentectomy were retrospectively reviewed. Propensity 
score matching between the two groups was conducted. By using IQQA software, pulmonary 
structures were reconstructed as three-dimensional (3D) images, so the targeted structures could 
be directly identified. For management of the ISP in the CDR group, we firstly used the ultra-
sonic scalpel to trim the ISP of the 3D structure along the intersegmental demarcation to the 2D 
structure, which is more suitable and easier for the subsequent use of staplers. In the non-CDR 
group, we only used staplers to deal with the ISP. The clinical characteristics, complications 
and postoperative pulmonary functions were recorded and compared between the 2 groups. 
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Results:
A total of 220 patients were analyzed retrospectively. Propensity score analysis generated 2 
matched pairs of 71 patients in two groups. The operative and postoperative stay times in the 
CDR group were shorter than those in the non-CDR group. There was no significant difference 
in the postoperative complications and postoperative pulmonary functions. There was no 30-day 
postoperative death or readmission in either group. 

Clinical operative characteristics of patients in the non-CDR and CDR groups

Characteristics non-CDR group (n=71) 
n (%)

CDR group (n=71) 
n (%) P

Operation time (min), mean±SD 209.2±28.7 178.3±35.8 0.031

Blood loss (ml), mean±SD 69.2±37.2 50.7±27.4 0.077

Period of chest tube drainage (days), 
mean±SD 3.2±2.0 2.7±1.7 0.115

Period of ultrafine tube drainage (days), 
mean±SD 4.4±1.9 4.0±1.5 0.154

Postoperative stay (days), mean±SD 5.7±4.2 4.5±2.3 0.041

Postoperative complication 0.980

Pulmonary infection 3 (4.2%) 4 (5.6%)

Delayed pneumothorax 1 (1.4%) 1 (1.4%)

Prolonged air leaks 1 (1.4%) 1 (1.4%)

Others 1 (1.4%) 1 (1.4%)

Conclusions:
The CDR method could make segmentectomy easier and more accurate, and therefore has 
the potential to be both a viable and effective and technique for uniport VATS pulmonary 
segmentectomy.

Disclosure: No significant relationships.
Keywords: ultrasonic scalpel, staplers, intersegmental plane, segmentectomy, uniport VATS



319

   P
oster

A
b

stracts P
-001-P

-266

Dublin – Ireland – 2019 ABSTRACTS

P-098

MAY DIFFERENT SURGICAL APPROACH – VIDEO-ASSISTED THORACIC SUR-
GERY (VATS) VS. OPEN APPROACH - LEAD TO DIFFERENT POSTOPERATIVE 
COAGULATIVE STATE IN PATIENTS WITH INTRATHORACIC NEOPLASMS?

Andrea Zuin1, G. Di Gregorio2, E. De Franceschi3, S. Nicotra3, I. Lomangino3, P. Simioni4, L. 
Spiezia4, F. Rea1

1Thoracic Surgical Unit, Department of Cardiac Thoracic Vascular Sciences and Public Health, 
University of Padua, Padua, Italy 
2Department of Medicine, Institute of Anaesthesia and Intensive Care, University of Padua, Padua, 
Italy 
3Department of Cardiac Thoracic Vascular Sciences and Public Health, University of Padua, 
Padua, Italy 
4Department of Medicine, Thrombophilia and Haemophilia Center, University of Padua, Padua, 
Italy

Objectives:
Lung cancer is associated with a well-known hypercoagulability state and an increased risk of 
deep venous thrombosis and pulmonary embolism. Aim of this study was to analyse the pos-
sible correlations between the surgical approach (VATS and open approach), the variations of 
coagulative parameters and the incidence of venous thromboembolism in patients undergoing 
radical surgery for intrathoracic malignancies.

Methods:
A prospective study was carried out in 65 patients with intrathoracic neoplasms, 35 (53%) of 
whom underwent a VATS procedure and 30 (47%) had a thoracotomy access. Coagulative state 
was analysed preoperatively, before anaesthesia induction, and in fourth postoperative day with 
measurement of prothrombin time (PT), partial thromboplastin time (PTT), international normal-
ized ratio (INR), D-Dimer, fibrinogen, Anti-thrombin, rotational thromboelastometry (ROTEM) 
and platelet aggregometry (Multiplate). Moreover, all patients underwent lower limbs Doppler 
ultrasonography at the same intervals and received a postoperative thromboprophlyaxis with 
low molecular weight heparin.

Results:
VATS patients were significantly older than thoracotomy group (p<0.003) and had lower 
perioperative blood loss (p<0.009). Postoperative PT, PTT, INR, Antithrombin and D-Dimer 
changes in both groups did not reveal significant differences, while increases in fibrinogen level 
(p<0.006) and platelets count (p< 0.03) were significantly higher in thoracotomy group, but 
with no differences in aggregometry data. Among the ROTEM parameters, clot time (CT) was 
comparable, but thoracotomy patients showed a significantly lower clot formation time (CFT) 
(p< 0.009) and a larger maximum clot firmness (MCT) (p<0.028). No thromboembolic events 
were identified during the study period.
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Conclusions:
Thoracotomy access, compared with VATS, was associated with significantly higher activation of 
coagulative system, that adds to the well-known preoperative hypercoagulative state of thoracic 
neoplastic diseases. These results may suggest to adopt a different thromboprohylaxis strategy 
in these groups and confirm the possible role of VATS in reducing the inflammatory activation.

Disclosure: No significant relationships.
Keywords: thoracic neoplasm, coagulation, thromboelastometry, hypercoagulability, VATS
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P-099

THE IMPACT OF PATIENT COMPLIANCE AND INDIVIDUAL COMPONENTS IN 
AN ERAS PATHWAY ON THE OUTCOME OF ANATOMICAL VATS RESECTIONS

C. Forster1, V. Doucet1, J. Perentes1, E. Abdelnour1, T. Krueger1, L. Rosner2, Michel Gonzalez1

1Thoracic Surgery, University Hospital of Lausanne, Lausanne, Switzerland  
2Anesthesiology, University Hospital of Lausanne, Lausanne, Switzerland

Objectives:
Implementation of an enhanced recovery after surgery (ERAS) pathway has shown to improve 
post-operative outcome. However, the impact of compliance (overall and to specific elements 
of the program) has been rarely reported in thoracic surgery and was the subject of this study.

Methods:
We included all consecutive patients undergoing video-assisted thoracoscopy (VATS) anatomical 
pulmonary resection after the implementation of an ERAS pathway. Demographics, surgical 
characteristics and peri- and post-operative adherence to 16 elements of the ERAS program 
were assessed. Post-operative outcomes and length of stay were compared between low (<75% 
of adherence) and high compliance (>75%) groups. Logistic regression was undertaken to 
identify individual elements related to post-operative complications and a length of stay of >4 
days (delayed discharge).

Results:
A total of 192 ERAS patients, 98 women and 94 men, with a median age of 66 years (range 
28-87), underwent VATS anatomic lung resection (109 lobectomies, 84 segmentectomies). 
There was no 30-day mortality and the re-operation rate was 6.3%. The overall compliance to 
ERAS protocol was 76%. Overall and pulmonary postoperative complications were observed 
in 33% and 28%, respectively. The median postoperative length of hospitalization was 4 days 
(range 1-100). The high-compliance group was correlated with fewer complications (OR: 0.25, 
p<0.0001) and lower rate of delayed discharge (OR: 0.39, p=0.0013). Early removal of chest 
tubes (OR: 0.26, p<0.002), use of electronical drainage (OR: 0.39, p=0.036), cessation of opioid 
administration on day 3 (OR: 0.28, p=0.016) and early feeding (OR: 0.12, p=0.014) were all 
associated with reduced postoperative complications. Shorter hospital stay was correlated with 
early removal of chest tubes (OR: 0.12, p<0.0001) and cessation of opioid administration on 
day 3 (OR: 0.23, p=0.001).

Conclusions:
High compliance to ERAS program (overall and to some individual elements) seems to improve 
the post-operative outcome in patients undergoing anatomical pulmonary VATS resections.

Disclosure: No significant relationships.
Keywords: ERAS, VATS, compliance



322

27th European Conference on General Thoracic Surgery ABSTRACTS

P-100

CLINICAL SIGNIFICANCE OF SYNCHRONOUS BRAIN TUMORS IN T1-2N0-1 
NON-SMALL-CELL LUNG CANCERS: JNETS0301

Katsuyuki Suzuki1, S. Shiono1, T. Hasumi2, A. Sakurada3, M. Minowa4, S. Takahashi5, N. Sato6, 
H. Uramoto7, H. Oizumi8, H. Saito9, S. Maeda10, Y. Okada11

1Department of Thoracic Surgery, Yamagata Prefectural Central Hospital, Yamagata, Japan  
2Department of Thoracic Surgery, Sendai Medical Center, Sendai, Japan 
3Department of Thoracic Surgery, Tohoku University Hospital, Sendai, Japan 
4Department of Thoracic Surgery, Ohta Nishinouchi Hospital, Kohriyama, Japan 
5Department of Thoracic Surgery, Miyagi Cancer Center, Natori, Japan 
6Department of Thoracic Surgery, Aomori Prefectural Central Hospital, Aomori, Japan 
7Department of Thoracic Surgery, Kanazawa Medical University Hospital, Kahoku, Japan 
8Second Department of Surgery, Yamagata University, Yamagata, Japan 
9Department of Thoracic Surgery, Iwate Medical University Hospital, Morioka, Japan 
10Department of Thoracic Surgery, Dokkyo Medical University, Shimotuga, Japan 
11Department of Thoracic Surgery, Institute of Development, Aging and Cancer, Tohoku University, 
Sendai, Japan

Objectives:
Starting in 2003, Japan Northern East Area Thoracic Surgery Study Group (JNETS) conducted 
a phase II study of surgery for patients with clinical T1-2N0-1 non-small-cell lung cancers 
(NSCLC) with oligometastasis and reported a 5-year survival rate of 31.1% for those patients 
with synchronous brain metastasis. However, the preoperative diagnosis and treatment for patients 
with suspected brain metastasis are frequently challenging. The aim of this study was to assess 
the clinical significance of brain tumors in T1-2N0-1 NSCLC using updated data.

Methods:
In this subset analysis, 53 patients were enrolled from December 2003 to December 2016. Among 
them, 23 NSCLC patients with suspected synchronous brain metastases were investigated.

Results:
The average primary lung tumor size was 4.5 ± 2.3 cm. The histology was adenocarcinoma in 
20 (87%) patients, pleomorphic carcinoma in 2 (9%), and unknown in 1 (4%). Eighteen (78%) 
patients underwent complete resection of the primary NSCLC. The average brain lesion size 
was 1.4 ± 1.5 cm. The number of brain lesions was 1 (18 [78%] patients), 2 (2 [9%]), or 3 (2 
[9%]). Seventeen (74%) patients underwent treatment of brain tumors, including radiotherapy 
in 14, surgical resection in 2, and radiotherapy followed by surgical resection in 1. In 5 (22%) 
patients, the brain tumor was diagnosed as benign by follow-up radiological imaging. The 5-year 
survival rate after brain tumor treatment was 37.5% for all 23 patients and 44.7% for 18 patients 
with metastatic brain tumors. Univariate and multivariate analyses showed that having multiple 
brain lesions was a significant factor for a worse prognosis.
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Conclusions:
Of the synchronous brain tumors that developed in patients with T1-2N0-1 NSCLC, 22% were 
not brain metastases. The survival rate after the treatment of brain metastasis was acceptable. 
For NSCLC patients with suspected isolated brain metastases, lung resection and treatment of 
brain tumor could be promising therapeutic strategies.

Disclosure: No significant relationships.
Keywords: lung cancer, oligometastasis, synchronous brain tumors
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1Q AMPLIFICATION IS A DISTINGUISHING FEATURE OF EARLY-STAGE 
LUNG CANCER

Yang Yang, G. Jiang
Department of Thoracic Surgery, Shanghai Pulmonary Hospital, Shanghai, China

Objectives:
Copy number variation (CNV) is a significant form of human genetic variation that can cause 
changes in gene dosage or gene structure, which in turn affect gene expression and are associ-
ated with different phenotypes and diseases. This study aims to report the CNV occurred in 
early-stage lung cancer.

Methods:
Consecutive patient with early-stage lung cancer underwent sampling of peripheral blood and 
tumors. Peripheral blood (5 ml) were collected before patients were subjected to surgery. Cell 
free DNA (cfDNA) was enriched with centrifugation column and introduced into construct the 
library. Somatic CNVs were determined by low coverage whole genome sequencing. Chro-
mosomal instability index (CIN) SCORE, which is the summarization of all chromosome arm 
z-scores, was recruited to determine the correlations between CNVs and early-stage lung cancer.

Results:
Paired samples from 34 early stage lung cancer patients were collected in the current study. 
Pathological examination confirmed that 20 patients were with minimally invasive adeno-
carcinoma (MIA), 8 were with adenocarcinoma in situ (AIS) and 6 were with squamous cell 
carcinoma (SCC). All peripheral blood samples successfully produced cfDNA which were 
all sequenced. Plasma detectable chromosomal instability is more common in MIA patients. 
Amplification of 1q and deletion of 6q and 21q were more prevalent in MIA patients (P<0.05). 
Higher chromosomal instability score was found in the invasive tumor as compared to in-situ 
(P<0.05). In addition, although we observed that AIS patients tend to show higher instability 
score, no statistical significance was reached.

Conclusions:
1q amplification is a distinguishing feature of early-stage lung cancer. With the enrichment of 
cfDNA, it might be a potential screening diagnosis marker for early-stage lung cancer.

Disclosure: No significant relationships.
Keywords: minimally invasive adenocarcinoma, adenocarcinoma, copy number variation, 
amplification, lung cancer
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ARE NOVEL IMMUNE-NUTRITIONAL PARAMETERS ASSOCIATED WITH RISK 
FACTORS OF POSTOPERATIVE DELIRIUM IN LUNG CANCER PATIENTS?

Hironori Ishibashi, A. Asakawa, R. Ishizawa, S. Kakuta, S. Baba, M. Kobayashi, K. Okubo
Department of Thoracic Surgery, Tokyo Medical and Dental University, Tokyo, Japan

Objectives:
Postoperative delirium complicates the postoperative care of lung cancer patients and is also 
associated with increased morbidity and mortality as well as increased costs. The aim of this 
study was to identify the risk factors of postoperative delirium after lung cancer surgery.

Methods:
A retrospective study of 1162 patients who underwent lung cancer surgery at our institute between 
April 2010 and November 2018 was performed. The following variables were considered in the 
analysis: age, sex, body mass index, comorbidities, prognostic nutritional index (PNI), controlling 
nutritional status (CONUT), geriatric nutritional risk index (GNRI), administration of steroid, 
respiratory function, smoking index, smoking status, performance status, type of surgery, surgi-
cal procedure, operating time, and blood loss. We divided our patients into a delirium group and 
non-delirium group. Univariate and multivariate analyses were performed to identify whether 
any of the recorded parameters served as prognostic risk factors of postoperative delirium.

Results:
In total, 25 (2.1%) patients developed delirium. Variables that were significantly higher in the 
delirium group compared to the non-delirium group included: age (75.5±0.9 vs. 69.4±0.3; p<0.01), 
ASA performance status 0 (24.0% vs. 10.6%; p = 0.032), cardiovascular disease (24.0% vs. 5.4%; 
p<0.01), emphysema (84.0% vs. 50.4%; p<0.01), mental disorder (16.0% vs. 3.4%; p<0.01), 
smoking index over 1000 (52.0% vs. 26.8%; p=0.02), smoking status (Current (1<month) 48.0% 
vs. 18.6%; p<0.01), PNI (60.0% vs. 14.8%; p<0.01), CONUT (80.0% vs. 39.3%; p<0.01), and 
GNRI (32.0% vs. 20.0%; p=0.031). Multivariate analysis revealed that mental disorder (odds 
ratio (OR) = 10.8, 95% confidence interval (CI) 1.5−79.7, p = 0.02), current smoking status (OR 
= 8.2, 95% CI 1.1−27.1, p<0.01), PNI (OR = 13.9, 95% CI 5.0−40.0, p<0.01), CONUT (OR = 
12.5, 95% CI 3.8−40.1, p<0.01) are independent risk factors.

Conclusions:
Mental disorder, current smoking status and immune-nutritional parameters are independent 
risk factors for postoperative delirium.

Disclosure: No significant relationships.
Keywords: postoperative delirium, immune-nutritional parameters, current smoking status
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VIDEO-ASSISTED THORACIC SURGERY FOR THE SURGICAL TREATMENT 
OF STAGE III-N2 NON-SMALL CELL LUNG CANCER COMPARED WITH OPEN 
THORACOTOMY: A PROPENSITY SCORE MATCHING STUDY

C. Guo, C. Liu, J. Mei, Y. Zhu, F. Lin, Lunxu Liu
Department of Thoracic Surgery, West China Hospital, Sichuan University, Chengdu, China

Objectives:
Video-assisted thoracic surgery (VATS) is accepted for early-stage non-small cell lung cancer 
(NSCLC), but its role in locally advanced disease remains controversial, especially in III-N2 
NSCLC. The aim of this retrospective study was to evaluate the safety and effectiveness of 
Video-assisted thoracic surgery (VATS) compared with open thoracotomy (OT) for the treat-
ment of stage III-N2 NSCLC.

Methods:
Pathological stage III-N2 NSCLC patients who underwent lobectomy and a systematic medias-
tinal lymph node dissection were identified in the Western China Lung Cancer database, West 
China Hospital, Sichuan University between August 2005 and December 2017. The patient’s 
demographic characteristics, short-term surgical outcomes, overall survival (OS) and disease-
free survival (DFS) were analysed. A propensity score matching (PSM) was performed between 
the two groups to reduce bias.

Results:
A total of 1379 (613 VATS and 766 OT) patients with pathological stage III-N2 NSCLC were 
included in the study. PSM resulted in 364 VATS and 364 OT patients who were well-matched by 
the year of surgery, age at surgery, gender, body mass index, smoking status, Charlson Comorbid-
ity Index, resected lobe. After PSM, there were no significant differences in clinicopathological 
data, neoadjuvant therapy, and postoperative adjuvant therapy. For short-term surgical outcomes, 
there were no significant differences in operation time (P=0.494), the number of removed medi-
astinal lymph node (P=0.144), postoperative hospital stays (P=0.108), perioperative mortality 
(P>0.999) and postoperative complications (P>0.999). For long-term survival outcomes, there 
were no significant differences in OS (5-year OS: 35.9% vs. 34.7%, P=0.254) and DFS (5-year 
DFS: 25.5% vs. 27.0%, P=0.254) between the two groups.

Conclusions:
VATS is safe and effective in stage III NSCLC patients with equivalent short-term surgical 
outcomes and long-term survival rates when compared with OT.

Disclosure: No significant relationships.
Keywords: video-assisted thoracic surgery, thoracotomy, non-small cell lung cancer, mediastinal 
lymph node
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P-104

IMPACT OF DIFFERENT TYPES OF LYMPHADENECTOMY COMBINED WITH 
DIFFERENT EXTENTS OF TUMOR RESECTION ON SURVIVAL OUTCOMES 
OF STAGE I NON-SMALL CELL LUNG CANCER: A LARGE COHORT REAL-
WORLD STUDY

Lan-jun Zhang, Y. Lin, W. Wang, Y. Wen, K. Xi, Y. Chen, X. Yu, G. Wang, Z. Huang, R. Zhang
Department of Thoracic Surgery, Sun Yat-sen University Cancer Center, Guangzhou, China

Objectives:
To investigate the prognostic impact of different types of lymphadenectomy combined with dif-
ferent extents of tumor resection on the outcomes of stage I non-small cell lung cancer (NSCLC).

Methods:
A retrospective analysis was conducted with consecutive patients with stage I NSCLC who 
underwent surgical treatment. Patients were classified into lobectomy and sublobectomy groups, 
and then each group was subdivided according to the types of lymphadenectomy. The end points 
of the study were overall survival (OS) and disease-free survival (DFS). Propensity score-
matched (PSM) comparative analysis and univariate and multivariate Cox regression analyses 
were performed.

Results:
In total, 1336 patients were included in the current study, including 44 patients who underwent 
sublobectomy and 1292 patients who underwent lobectomy. Lobectomy was associated with 
better OS and DFS for stage I NSCLC. In the lobectomy group, lobectomy with bilateral medi-
astinal lymphadenectomy (BML) was associated with better OS than lobectomy with systematic 
nodal dissection (SND) or lobe-specific systematic node dissection (L-SND). Lobectomy with 
SND or L-SND was associated with better OS than lobectomy with systematic nodal sampling 
(SNS) or selected lymph node biopsy (SLNB). Additionally, lobectomy with BML or SND was 
associated with better DFS than lobectomy with L-SND or SNS or SLNB, which was associ-
ated with better DFS than lobectomy without any LN dissection. After PSM, lobectomy with 
SND resulted in more favorable OS and DFS compared with lobectomy with SNS or SLNB. 
There was no survival difference between different types of lymphadenectomy for patients who 
underwent sublobectomy. A multivariable analysis of our patient population revealed independent 
associations of lobectomy with BML or SND with better OS and DFS compared with lobectomy 
without lymphadenectomy.

Conclusions:
This study reveals an association of lobectomy with more systematic and complete lymph node 
dissection, such as BML or SND, with better survival outcomes in stage I NSCLC patients.

Disclosure: No significant relationships.
Keywords: non-small cell cancer, lymphadenectomy, real-world study, propensity score-matched, 
prognosis, bilateral mediastinal lymphadenectomy
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SPREAD THROUGH AIR SPACE AFFECTS TUMOR RECURRENCE IN PATIENTS 
WHO UNDERWENT SEGMENTECTOMY FOR LUNG CANCER

Takuya Nagashima, H. Ito, T. Tsuboi, H. Yagasaki, K. Inafuku, D. Eriguchi, J. Samejima, H. 
Nakayama
Thoracic Surgery, Kanagawa Cancer Center, Yokohama, Japan

Objectives:
Segmentectomy can be performed to cure lung cancer and preserve lung function. However, 
prognosis may worsen because resection in segmentectomy is limited. Spread through air space 
(STAS) is a novel invasive pattern. This study aimed to investigate the association between 
clinicopathological characteristics including STAS and recurrence in segmentectomy cases and 
between STAS and clinicopathological characteristics.

Methods:
In total, 233 patients with lung cancer who underwent segmentectomy from 2007 to 2015 were 
included. Among 233 patients, 155 underwent segmentectomy intentionally and the criterion 
was consolidation tumor ratio (CTR) was <0.5. Consolidation size and tumor size was measured 
using thin-slice computed tomography. STAS was evaluated by two pathologists. Local recur-
rences included surgical margin and same lobe recurrence. Cox proportional hazards regression 
model was used to evaluate risk factors for recurrence-free rate. The association between STAS 
and variables were analyzed using chi-square test and Mann whitney U test.

Results:
Eleven (4.7%) patients had recurrence. Their consolidation size was >1.0cm and their CTR was 
>0.5. STAS was observed in 32 (13.7%) patients. Among 32 STAS positive patients, recurrence 
was observed in 7 (21.9%) patients, and local recurrence was in 4 (12.5%). These ratios were 
significantly higher (p<0.001, p=0004) as compared with STAS negative cases. Multivariate 
analysis revealed that consolidation size, STAS, vessel invasion, and pathological tumor size 
were independent risk factors for recurrence. Presence of STAS was associated with high CEA, 
large consolidation size, lymph node metastasis, lymphatic invasion and pleural invasion.

Conclusions:
Segmentectomy for patients with CTR <0.5 was reasonable. The presence of STAS was associated 
with tumor recurrence and some malignant features of tumor. In patients with STAS, avoiding 
limited resection, including segmentectomy, may lead to better outcomes.

Disclosure: No significant relationships.
Keywords: recurrence, segmentectomy, STAS, limited resection
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VIDEO-ASSISTED VERSUS THORACOTOMY SLEEVE LOBECTOMY FOR 
NON-SMALL-CELL LUNG CANCER: A PROPENSITY MATCHED ANALYSIS

Hui-Jiang Gao, G. Shi, Y. Wei
Department of Thoracic Surgery, The Affiliated Hospital of Qingdao University, Qingdao, China

Objectives:
This retrospective study aimed to evaluate the safety and efficacy of video-assisted thoracic 
surgery (VATS) sleeve lobectomy compared to traditional thoracotomy approach for patients 
with centrally located non-small-cell lung cancer (NSCLC).

Methods:
All consecutive patients who received VATS sleeve lobectomy (n=54) and thoracotomy sleeve 
lobectomy (n=94) were analyzed retrospectively and 78 paired cases were selected for further 
statistical analysis after propensity matching.

Results:
Among all patients, the VATS group showed significantly better recurrence free survival (RFS) 
and overall survival (OS) than thoracotomy group (P=.025 and P=.026, respectively) with 
smaller total tumor size and earlier pathological tumor-node-metastasis stage. However, the RFS 
(50.9% vs 48.7%; P=.445) and OS (79.5% vs 66.7%; P=.198) were not significantly different 
after matching. There was significantly less blood loss (228 vs 246 ml; P=.022), shorter thoracic 
drainage stays (4.6 vs 6.8 days; P<.001) and postoperative hospital stay (9.2 vs 11.3 days; P=.033) 
for VATS group. Multivariate Cox analyses demonstrated that operation procedure was not an 
independent prognostic factor for RFS, not only for patients with invasive component size of 3 
cm or less and negative lymphatic invasion, but for locally advanced patients, such as invasive 
tumor size greater than 3 cm (HR,0.94; 95% CI, 0.36-2.45; P=.55) or positive lymphatic inva-
sion (HR,0.91; 95% CI, 0.35-2.39; P=.41). 
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Conclusions:
VATS sleeve lobectomy is a safe and effective procedure associated with significant better 
postoperative recovery and equivalent long-term survivals, even for locally advanced NSCLC 
patients with an invasive tumor size larger than 3 cm or accompanying lymphatic invasion.

Disclosure: No significant relationships.
Keywords: VATS, PSM, thoracotomy, NSCLC, survival
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CLINICAL IMPACTS OF MICROPAPILLARY AND SOLID PATTERNS IN STAGE 
IA LUNG ADENOCARCINOMAS MEASURING ≤ 3 CM

Yingran Shen, Y. Huang, L. Zhang, C. Wu, G. Jiang
Department of Thoracic Surgery, Shanghai Pulmonary Hospital, Shanghai, China

Objectives:
To evaluate the prognostic significance of micropapillary and solid component in stage IA lung 
adenocarcinoma measuring ≤ 3cm.

Methods:
A total of 420 patients who received curative-intent surgery and were diagnosed stage IA lung 
adenocarcinomas measuring ≤3 cm were included, all slides were reviewed. A histopathological 
pattern of less than 5% was defined as negative. Clinicopathological characteristics and survival 
outcomes were compared between MP− & SD− (both micropapillary and solid component were 
absent), MP+ / SD+ (either micropapillary or solid component was present, but not predomi-
nant) and MPp / SDp (either micropapillary or solid was the predominant type). Univariate and 
multivariate analyses were performed.

Results:
The frequencies of lepidic, acinar, papillary, micropapillary and solid predominant subtype 
were 5.0% (21), 38.3% (161), 50.7% (213), 3.3% (14) and 2.6% (11) respectively. There were 
77.1% (324) patients classified as MP− & SD−, 16.9% (71) as MP+ / SD+, and 6.0% (25) as 
MPp / SDp. MPp / SDp had a tendency to be older(p=0.033), while MP− & SD− was smaller 
(p=0.021) and associated with low rates of STAS positive(p<0.001). Patients in MP− & SD− 
had a significant better 5-year recurrence free survival (RFS) than MP+ / SD+ (89% versus 
74%, p=0.022) and MPp / SDp (89% versus 61%, p<0.001). No significant difference in 5-year 
overall survival (OS) was found among three groups. After adjustment for sex, age, tumor size 
and surgery type, the multivariate analysis drew the same conclusion, group1 patients had a bet-
ter RFS than other two groups (versus group2: HR,2.189,95%CI,1.033-4.641, p=0.041; versus 
group3: HR,3.813,95%CI, 1.668-8.713, p=0.002). 
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Conclusions:
The present of micropapillary or solid patterns was a risk factor for predicting poor RFS in very 
early stage lung adenocarcinoma.

Disclosure: No significant relationships.
Keywords: lung adenocarcinoma, micropapillary, solid, survival
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RECURRENCE AND ITS PROGNOSTIC FACTORS IN PATIENTS WITH CLOSE 
PARENCHYMAL RESECTION MARGIN AFTER SEGMENTECTOMY FOR 
STAGE I LUNG CANCER

Daehyeon Kim, S. Park, J. Song, K.J. Na, H.J. Lee, I.K. Park, C.H. Kang, Y.T. Kim
Department of Thoracic and Cardiovascular Surgery, Seoul National University Hospital, Seoul, 
Republic of Korea

Objectives:
In general, 2cm of surgical margin for segmentectomy is recommended to obtain equivalent 
oncologic outcomes to lobectomy for early stage lung cancer. This study aimed to evaluate pat-
terns of recurrence and prognostic factors for recurrence in patient who had the close parenchymal 
resection margin after curative segmentectomy for lung cancer.

Methods:
From January 2009 to April 2017, we identified patients who underwent segmentectomies for 
stage I non-small cell lung cancer, which was revealed to show close parenchymal resection 
margin below 2 cm. We excluded patients who had residual tumors. The median follow-up was 
41.5 months. We identified long-term survival outcomes and analyzed related factors for the 
recurrence.

Results:
154 patients were enrolled in this study. The mean parenchymal resection margin was 1.1 ± 0.6 
cm. Adenocarcinoma (n=143, 92.9%) was the dominant histology. Most patients underwent 
systematic mediastinal lymph node dissection (n=143, 94.1%). VATS (n=147, 95.5%) were 
performed predominantly. Intentional segmentectomy (n=106, 68.8%) was more frequently 
performed than compromised segmentectomy (n=48, 31.2%). Post-operative morbidity rate 
and mortality rate were 11.0% and 0%, respectively. Out of 14 patients (9.1%) who developed 
recurrence, distant metastasis (6.5%, n =10) was more common than loco-regional recurrence 
(2.6%, n=4). 5-year overall survival rate and recurrence-free survival rate were 93.0% and 85.7%, 
respectively. Multivariable Cox-regression analysis revealed that tumor size < 2 cm (p=0.007), 
adenocarcinoma histology (p=0.006), no complication after segmentectomy (p=0.009), good 
performance status (p=0.009) were favorable factors for recurrence-free survival.

Conclusions:
Segmentectomy is a reasonable surgical option for early stage lung cancer with low recurrence 
rate. Close resection margin might be acceptable in patients with adenocarcinoma histology 
and small sized tumor.

Disclosure: No significant relationships.
Keywords: lung cancer, segmentectomy, resection margin, recurrence
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CLINICAL IMPLICATIONS OF UNCERTAIN RESECTION BASED ON THE 
METASTASIS OF HIGHEST OR LOWEST N2 LYMPH NODE AFTER SURGICAL 
TREATMENT OF NON-SMALL CELL LUNG CANCER

Seong Yong Park, C.Y. Lee, J.G. Lee, D.J. Kim2, H.C. Paik, K.Y. Chung
College of Medicine, Yonsei University, Seoul, Republic of Korea 

Objectives:
The IASLC proposed the definition of ‘uncertain resection’ as the positivity of highest or lowest 
nodal station after operation. This study was performed to determine the prognostic value of 
uncertain resection in patients with N2 non-small cell lung cancer (NSCLC).

Methods:
Three-hundreds thirty-nine patients who received the anatomical resection and complete medi-
astinal lymph node dissection for NSCLC between 2000 to 2015 were reviewed. The operative 
mortality, extracapsular invasion and incomplete resection were excluded from analysis.

Results:
The mean age was 61.58 ± 9.43 years with 235 (69.3%) male patients. The numbers of total dis-
sected lymph nodes and positive lymph nodes were 29.90 ± 11.92 and 5.49 ± 5.90, respectively. 
The N stage was divided as follows; N2a1 91 (26.8%), N2a2 132 (38.9%) and N2b 116 (34.2%). 
The uncertain resection was reported in 162 (47.8%) patients; metastasis in highest nodal station 
142 (41.9%), lowest nodal station 31 (9.1%) and both 11 (3.2%). On Kaplan-Meier analysis, the 
5-year overall survival was 43.1% and 39.2% in patients with complete resection and uncertain 
resection, respectively (p=0.428). Both highest (p=0.539) and lowest (p=0.707) nodal positivity 
was not related to the overall survival, too. On multivariate analysis, the uncertain resection based 
on highest or lowest nodal station positivity was not related poor overall survival (H.R.=0.977, 
95% CI 0.71911~1.328, p=0.882) whereas the age, sex, pathologic T and subcategory of N2 
stage were related to overall survival. 
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Table. Risk factors for overall survival in N2 patients (multivariable analysis)

H.R. (95% CI) p value

Age 1.017 (1.002~1.032) 0.028

Sex 0.730 (0.540~0.987) 0.041

Pathologic T stage (AJCC 8th edition)

T2 (vs. T1) 1.926 (1.302~2.849) 0.001

T3 (vs. T1) 3.212 (2.102~4.909) <0.001

T4 (vs. T1) 3.496 (2.137~5.719) <0.001

N2 category

N2a2 (vs. N2a1) 0.988 (0.698~1.398) 0.945

N2b (vs. N2a1) 1.670 (1.154 (2.416) 0.007

Uncertain resection bases on nodal status 0.997 (0.719~1.328) 0.882

Conclusions:

The current definition of uncertain resection based on the metastasis of highest or lowest nodal 
station did not show survival differences in completely resected N2 NSCLC.

Disclosure: No significant relationships.
Keywords: lung cancer, N2, survival
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DRIVERS OF RAPID INCREASE IN LUNG CANCER SURGERY VOLUMES IN 
CHINA 2010-2015: RELATIVE ROLES OF VIDEO-ASSISTED THORACOSCOPIC 
SURGERY, SUBLOBAR RESECTION, AND COMPUTED TOMOGRAPHY (CT) 
SCREENING OF ASYMPTOMATIC INDIVIDUALS

H. Ding, Alan Sihoe, D. Xie, G. Jiang, H. Wang
Department of Thoracic Surgery, Shanghai Pulmonary Hospital, Tongji University School of 
Medicine, Shanghai, China

Objectives:
In recent years, lung cancer surgery volumes have increased rapidly in China. Factors associated 
with this rapid growth have hitherto not been studied, including reports of a potential role of CT 
Screening in Asymptomatic Individuals (CSAI) which have emerged since 2011.

Methods:
Data for all patients receiving primary lung cancer resections with curative intent at our hospital 
in 2010 and 2015 were compared. A lesion was defined as detected by CSAI only if it was found 
in the first round of plain CT screening (T0) in an asymptomatic individual.

Results:
The number of lung cancer resections increased from 1137 in 2010 to 4294 in 2015 (378% 
increase). Key characteristics of the patients are shown in the Table. From 2010 to 2015, the 
proportion of CSAI-detected lesions increased, notably amongst male asymptomatic individu-
als (30.0% to 38.4%, p<0.01). The mean age of patients with CSAI-detected lesions increased 
slightly (58.8years versus 60.0years, p=0.06). The increase in operation volumes could not be 
accounted for by the increase in CSAI-detected lesions. The absolute numbers of operations 
performed via open thoracotomy remained essentially static, meaning that increased operation 
volumes corresponded almost entirely to the increased number of operations by video-assisted 
thoracoscopic surgery (VATS). Overall, the Table shows significant increases in the rates of stage 
I resections, stage Ia resections, operations performed by VATS, sublobar resections. However, 
these increases were even more pronounced amongst CSAI-detected patients (respectively: 63.7% 
to 86.2%, p<0.01; 11.0% to 70.3%, p<0.01; 47.8% to 90.8%, p<0.01; 5.9% to 24.8%, p<0.01).
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Conclusions:
A rapid increase in lung cancer operation volumes in China is largely driven by increased rates 
of stage Ia resections and VATS resections. CSAI appears so far to play a lesser role but may 
be associated with higher rates of diagnosis at an earlier stage, enabling greater employment of 
VATS and sublobar resections.

Disclosure: No significant relationships.
Keywords: surgery, volume, video assisted thoracoscopic surgery (VATS), sublobar, screening, 
lung cancer
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P-112

PULMONARY METASTASECTOMY FOR COLORECTAL CANCER: ASSESS-
MENT OF THE PULMONARY METASTASECTOMY IN COLORECTAL CANCER 
TRIAL  (PULMICC)  RISK GROUP SCORE

Andrew Ang1, J. Rao2, L. Socci2, D. Hopkinson2, S. Tenconi2, J. Edwards2

1Medical School, University of Sheffield, Sheffield, United Kingdom 
2Cardiothoracics, Sheffield Teaching Hospitals, Sheffield, United Kingdom

Objectives:
The rationale for attempting to gain local control (through metastasectomy, SBRT or Radiofre-
quency ablation) in oligometastatic colorectal cancer is a matter of great debate. The Pulmonary 
Metastasectomy in Colorectal Cancer (PulMiCC) Trial investigators proposed a prognostic score 
to guide selection for pulmonary metastasectomy. This determined by an algorithm based on 
the number of pulmonary metastases, laterality, interval since resection of the primary, status 
of liver metastases and CEA level. The aim of the study was to validate the score, in a single 
institution study of patients with pulmonary metastases referred for consideration of surgery.

Methods:
Cases were identified and data recorded prospectively. The survival outcomes of the individual 
risk criteria and the PulMiCC Risk Groups were determined using Kaplan-Meier analysis, the 
Log Rank Test and COx Univariate Proportional Hazards analysis

Results:
187 patients were included, presenting from 2001 to 2017. 145 underwent pulmonary metasta-
sectomy and 42 Active Supportive Care. In univariate analysis (Log Rank test), the number of 
lesions, laterality, disease free interval and PulMiCC Risk Group were not predictors of prognosis. 
Lliver status and CEA level did predict prognosis. 
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n Median Log Rank p HR

Number 1 127 55 months 0.172

2-5 52 49 months

>5 3 41 months

Laterality Unilateral 154 51 months 0.992

Bilateral 28 49 months

Liver Mets None 127 56 months 0.041 1

Previous 43 44 months 1.52 (1.01 – 2.28)

Synchronous 8 43 months 1.976 (0.95 – 4.14)

CEA <5 114 58 months 0.037 1

5-10 24 45 months 1.79 (1.10 – 2.94_

>10 39 46 months 1.409 (0.92 – 2.16)

Interval > 3 years 56 46 months 0.181

1-3 years 74 60 months

<1 year 48 50 months

Risk Group Low 72 55 months 0.132

Medium 80 50 months

High 16 39 months

Conclusions:
There was limited prognostic value for previously established criteria in our series. The proposed 
PulMiCC Risk Groups did not provide prognostic information.

Disclosure: No significant relationships.
Keywords: pulmonary metastases, colorectal cancer, oligometastatic disease
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P-113

SAFETY AND RELIABILITY OF COMPUTED TOMOGRAPHY-GUIDED LIPI-
ODOL MARKING FOR UNDETECTABLE PULMONARY LESIONS BEFORE 
VIDEO-ASSISTED THORACIC SURGERY: A MULTICENTER STUDY OF 1182 
LESIONS IN 867 PATIENTS

Kazuhiro Ito1, J. Shimada2, M. Shimomura3, K. Terauchi4, M. Nishimura5, M. Yanada6, Y. Iwasaki7, 
Y. Ueshima8, D. Kato2, H. Suzuki9, M. Inoue2

1Department of Thoracic Surgery, Kyoto Yamashiro Medical Center, Kizugawa, Japan  
2Division of Thoracic Surgery, Department of Surgery, Kyoto Prefectural University of Medicine, 
Kyoto, Japan 
3Department of Thoracic Surgery, Ayabe City Hospital, Ayabe, Japan  
4Department of Chest Surgery, Nara City Hospital, Nara, Japan 
5Department of Thoracic Surgery, Saiseikai Suita Hospital, Suita, Japan 
6Department of Thoracic Surgery, Japanese Red Cross Kyoto Daini Hospital, Kyoto, Japan 
7Department of Thoracic Surgery, Kyoto Chubu Medical Center, Nantan, Japan 
8Department of Thoracic Surgery, Japanese Red Cross Kyoto Daiichi Hospital, Kyoto, Japan 
9Department of Thoracic Surgery, Osaka General Hospital of West Japan Railway Company, 
Osaka, Japan

Objectives:
This study aimed to evaluate the safety and reliability of percutaneous computed tomography 
(CT)-guided lipiodol marking for undetectable pulmonary lesions before video-assisted thoracic 
surgery (VATS).

Methods:
This study was a multicenter and retrospective analysis. From May 2006 to March 2018, lipiodol 
(0.2-0.5 ml) was percutaneously injected closely adjacent to the undetectable pulmonary lesions 
with CT guidance. At surgery, the lipiodol spot was identified using C-arm-shaped fluoroscopy. 
The target lesion including lipiodol spot was grasped with ring-shaped forceps and resected.

Results:
CT-guided lipiodol marking was performed on 1182 pulmonary lesions of 867 patients in 9 
institutes. There were 652 solid lesions, 412 ground-glass opacity (GGO), 81 part-solid GGO, 
and 40 cystic lesions. The mean size of the pulmonary lesions was 9.1 mm (range 1-48). The 
mean distance from the pleural surface was 10.2 mm (range 0-43). Lipiodol marking was also 
applied to identify the central margin for large tumors. 

Of 867 cases, major complications were pneumothorax with chest tube placement (n=59, 6.8%), 
bloody sputum (n=9, 1.0%), and cerebral infarction (n=1, 0.1%). The patient with homonymous 
hemianopsia caused by lipiodol embolization cured in one week and underwent VATS after 15 
days. We also experienced 3 cases of intravascular air, which vanished in a few hours without 
any symptoms. Of 1182 lesions, 1181 lesions were successfully marked. Of 1181 lesions, 1179 
lesions were clearly detected using C-shaped fluoroscopy and completely resected. Two lesions 
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with distributed lipiodol spots were resected without fluoroscopy. Pathologic diagnosis included 
492 lung cancers, 510 metastases, 98 inflammatory lesions, 8 atypical adenomatous hyperplasia, 
8 benign tumors, and 65 non-specific benign tissue.

Conclusions:
Preoperative CT-guided lipiodol marking was a safe and reliable procedure for VATS with a 
high success rate and an acceptable severe complication rate.

Disclosure: No significant relationships.
Keywords: computed tomography-guided lipiodol marking, localization, pulmonary small 
nodule, ground-glass opacity, video-assisted thoracic surgery
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P-114

SECOND PRIMARY LUNG CANCER IN PATIENTS WITH PREVIOUS LYMPHOMA

Alfonso Fiorelli1, A. D’Andrilli2, A. Carlucci3, G. Vicidomini1, D. Loizzi3, N.P. Ardò3, R.D. 
Marasco3, L. Ventura4, L. Ampollini4, P. Carbognani4, G. Bocchialini4, F. Lococo5, M. Paci5, T. 
Di Stefano5, F. Ardissone6, M. Gagliasso6, P. Mendogni7, L. Rosso7, A. Mazzucco7, C. Vanni8, B. 
Trabalzi Marinucci8, R. Potenza9, A. Matricardi10, M. Ragusa10, V. Tassi10, M. Anile11, C. Poggi11, 
M. Nosotti7, F. Sollitto4, F. Venuta11, E.A. Rendina8, F. Puma10, M. Santini1

1Translational Medical and Surgical Science, University of campania Luigi Vanvitelli, Naples, Italy 
2Thoracic Surgery, Università La Sapienza, Rome, Italy 
3Thoracic Surgery, Università di Foggia, Foggia, Italy,  
4Medicine and Surgery, Thoracic Surgery, University Hospital of Parma, Parma, Italy 
5Unit of Thoracic Surgery, IRCCS-Arcispedale Santa Maria Nuova, Reggio Emilia, Italy 
6Department of Oncology, Thoracic Surgery Unit, University of Torino, San Luigi Hospital, 
Orbassano, Italy 
7Thoracic Surgery and Lung Transplant Unit, Foundation IRCCS Ca’ Granda Ospedale Maggiore 
Policlinico, Milan, Italy 
8Department of Thoracic Surgery, Sant’Andrea Hospital, University of Rome La Sapienza, Rome, 
Italy 
9Thoracic Surgery, Università di Perugia, Perugia, Italy 
10Division of Thoracic Surgery, S. Maria della Misericordia Hospital, University of Perugia 
Medical School, Perugia, Italy  
11Department of Thoracic Surgery, Policlinico Umberto I, University of Rome La Sapienza, Rome, 
Italy

Objectives:
Second primary cancer is the leading cause of death in lymphoma long-term survivors, with lung 
cancer representing the most common second tumour. Previous studies investigated the risk of 
developing lung cancer after lymphoma, but limited information exists about the treatment and 
prognosis of these patients. Herein, we aimed to investigate the outcome of lymphoma survivors 
treated for second primary lung cancer.

Methods:
A retrospective multicentre study including consecutive patients previously treated for lymphoma 
and subsequently developing NSCLC was conducted. Data regarding lymphoma (including age 
at diagnosis, symptoms, histology, staging, and treatment) and lung cancer (including smoking 
history, age at diagnosis, latency from lymphoma, histology, staging, treatment, and survival) 
entered as covariates in a Cox proportional hazards model to identify significant prognostic 
factors for overall survival (OS) and disease free survival (DSF).

Results:
Our study population included 164 patients, 145 of whom underwent lung cancer resection. The 
mean latency between lymphoma and NSCLC diagnosis was 8.8±2.1 years. The median OS 
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was 73 months; patients undergoing NSCLC resection had a median OS higher than patients 
with un-resectable disease (75 versus 7 months; p<0.0001). Multivariable analysis showed that 
active lymphoma (HR: 2.68; p=0.0043), longer latency between lymphoma and NSCLC diag-
nosis (HR:2.0; p<0.0001), and advanced NSCLC staging (HR:2.37; p<0.0001) were significant 
predictors for reduced OS (Table 1).
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Conclusions:
The presence of lymphoma and/or a history of lymphoma should not be a contraindication for the 
surgical treatment of lung cancer patients. Including lymphoma survivors in lung cancer-screening 
program may lead to early detection of second primary lung cancer and improve survival.

Disclosure: No significant relationships.
Keywords: lymphoma, secondary primary cancer, lung cancer
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P-115

PROGNOSTIC SCORE FOR SURVIVAL IN PULMONARY CARCINOIDS: THE 
ROLE OF LYMPH-NODE STATUS

Marco Chiappetta1, L. Petracca1, F. Lococo2, I. Sperduti3, D. Nachira1, B. Emilio4, G. Leuzzi5, 
G. Ratto6, F. Mucilli7, L. Spaggiari8, P.L. Filosso9, F. Facciolo10, S. Margaritora1

1General Thoracic Surgery, Università Cattolica del Sacro Cuore- IRCCS Fondazione Policlinico 
Universitario A. Gemelli, Rome, Italy 
2Unit of Thoracic Surgery, IRCCS-Arcispedale Santa Maria Nuova, Reggio Emilia, Italy 
3Biostatistics, IRCCS Regina Elena, Rome, Italy 
4Medical Oncology, Università Cattolica del Sacro Cuore- IRCCS Fondazione Policlinico 
Universitario A. Gemelli, Rome, Italy 
5Thoracic Surgery, Fondazione IRCCS Istituto Nazionale dei Tumori, Milan, Italy 
6Thoracic Surgery, IRCCS AOU “San Martino” IST, Genoa, Italy 
7Department of General and Thoracic Surgery, University “G. D’Annunzio”, Chieti, Italy  
8Thoracic Oncology, European Institute of Oncology, University of Milan, Milan, Italy 
9Thoracic Surgery, University of Turin, San Giovanni Battista Hospital, Turin, Italy  
10Thoracic Surgery, IRCCS Regina Elena, Rome, Italy

Objectives:
Lung carcinoids are staged using the TNM for NSCLC, but, for their favourable clinical behav-
iour, the possibility of a different staging system is still under debate. The aim of our study is 
to realize a composite prognostic score for lung carcinoids including the lymph-node status.

Methods:
From 01/2002 to12/2014, data on293 patients undergoing lobectomy in seven Institutions were 
retrospectively analysed.A panel of established prognostic factors in addition to pattern of 
lymph node metastasis (single/multiple N1-N2 station,skip metastasis, lobe specific), number of 
resected lymph-nodes(#RNs), ratio between the metastatic lymph-nodes(#MNs) and #RNs(Node 
Ratio,NR) were correlated to overall(OS) and disease-free survival(DFS)by using the Multivari-
able Cox Regression model. The risk classes for the prognostic score have been generated with 
the prognostic factors previously reported. The log-Hazard Ratio (HR) obtained from the Cox 
model was used to derive weighting factors of a continuous prognostic index, aimed to identify 
differential outcome’s risks. The score was dichotomized according to maximally selected log-
rank statistics.

Results:
Pathology showed Typical Carcinoid (TC) in 223(76.1) and Atypical Carcinoid (AC) in 70(23,9%) 
patients; TNM was stage I in 72,4%, II in 18,1%, III in 9,5% and IV in 0.03%cases. The median 
#RNs was 12(range 0-53), hilar and mediastinal node metastasis were identified in 14%and 
6.8%cases, respectively. Overall,5-yearsOS and 5-yearsDFS were 90,6% and 76,7% respectively. 
At multivariable analysis, sex, age, p-T stage and NR were significantly related to a better OS; 
while age, histology, pathological T stage and NR were related to DFS. These factors have been 
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used to generate the prognostic score(Table) that showed a statistically significant difference 
between the High Risk and the Low Risk Group: 5years OS= 96,6% if score <3,1 vs63,5% if 
score>3,1(p<0,0001,HR=17.56,CI95%5.45-56.53); 5yearsDFS 92.3% if score<1.5vs52.5% if 
score>1,5(p<0,0001, HR=7.95,CI95%3.48-18.16).

Disease Free Survival HR Score

Age 1,151 1,4

Histology 0,823 1,0

Lymph Node Ratio 1,194 1,5

Pathologica T Stage

2-3 vs 1 1,108 1,3

LOW RISK IF SCORE < 1.5

HIGH RISK IF SCORE > 1.5

Overall Survival HR Score

Age 1,686 1,0

Sex 1,684 1,0

Lymph Node Ratio 1,644 1,0

Pathologica T Stage

2-3 vs 1 2,307 1,4

LOW RISK IF SCORE < 3.1

HIGH RISK IF SCORE > 3.1

Conclusions:
The proposed score permits a good stratification of these patients and may be useful to identify 
patients with increased risk of recurrence that may beneficiate of longer or straight follow-up.

Disclosure: No significant relationships.
Keywords: lung carcinoids, lymph-nodes, score



351

   P
oster

A
b

stracts P
-001-P

-266

Dublin – Ireland – 2019 ABSTRACTS

P-116

HOSPITAL READMISSIONS AFTER PULMONARY RESECTION: POST-DIS-
CHARGE NURSING TELEPHONE ASSESSMENT IDENTIFIES HIGH RISK 
PATIENTS

Robert Van Haren1, B. Sepesi2, D. Rice2, W. Hofstetter2, J. Roth2, S. Swisher2, G. Walsh2, A. 
Vaporciyan2, R. Mehran2, M. Antonoff2

1Division of Thoracic Surgery, University of Cincinnati, Cincinnati, United States of America 
2Department of Thoracic and Cardiovascular Surgery, University of Texas MD Anderson Cancer 
Center, Houston, United States of America

Objectives:
We previously reported that post-discharge nursing telephone assessments identified a frequent 
number of patient complaints. Our aim was to determine if telephone assessments decrease 
emergency room (ER) visits or hospital readmissions.

Methods:
A single-institution, retrospective review was performed on consecutive pulmonary resections 
over a 12-month period. Standardized nursing phone calls were conducted to identify postop-
erative issues. Telephone counseling was provided for minor issues, patients with major issues 
were escalated to follow-up phone call from the inpatient team, early clinic appointment, or 
referral to ER.

Results:
521 patients underwent pulmonary resection and 245 (47%) were reached for telephone assess-
ment. ER visits within 30/90 days were 8.1% (n=42) and 12.1% (n=63). Readmissions within 
30/90 days were 3.1% (n=16) and 6% (n=31). Likelihood of ER visit or readmission was not 
dependent on whether patients were reached for telephone assessment (p=0.523). Among those 
with telephone assessment, patients identified to have major issues demonstrated increased 
30-day ER visits: 22.6% (n=7) vs. 8.0% (n=17), p=0.019 and trended toward increased 30-day 
readmission 9.7% (3) vs. 2.3% (n=5), p=0.066. For all patients, those with 90-day ER visit and/or 
readmission were more likely to have pulmonary complications during initial admission (43.8% 
vs. 21.2%, p<0.001), including discharge with chest tube (32.8% vs. 7.0%, p<0.001). Pulmonary 
complications were independent predictors of ER visits and/or hospital readmissions based on 
logistic regression (Table). Among patients who were reached by phone, logistic regression 
identified the following independent predictors of ER visit or readmission within 30 days: major 
issue identified on telephone assessment, discharge with chest tube, and reintubation (Table).
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Conclusions:
Standardized nursing telephone assessments did not decrease ER visits or readmissions. How-
ever, telephone assessments were able to identify a high-risk population likely to need ER visit 
or readmission. Improved post-discharge protocols are needed for these high-risk patients in 
order to prevent postoperative ER visits and hospital readmissions.

Disclosure: No significant relationships.
Keywords: readmission, pulmonary neoplasm, pulmonary resection
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P-117

PREOPERATIVE PREDICTION OF SPREAD THROUGH AIR SPACES IN NON-
SMALL CELL LUNG CANCER

Satoshi Shiono1, M. Endo1, K. Suzuki1, K. Hayasaka1, N. Yanagawa2

1Department of Thoracic Surgery, Yamagata Prefectural Central Hospital, Yamagata, Japan 
2Department of Pathology, Yamagata Prefectural Central Hospital, Yamagata, Japan

Objectives:
Recent studies on non-small cell lung cancer (NSCLC) have shown that cancer spread through 
air spaces (STAS) is a significant risk factor for recurrence and a prognostic factor for poor 
overall survival, especially after sublobar resection. The ability to predict STAS preoperatively 
could be useful for deciding the surgical procedure for NSCLC. The purpose of this study was 
to identify the predictive factors for STAS before NSCLC surgery.

Methods:
Between January 2000 and December 2017, 1291 patients underwent complete resection for lung 
cancer. After excluding patients with preoperative therapy, multiple lung cancers, adenocarcinoma 
in situ, or small cell lung cancer, 590 patients with clinical stage I lung cancer who underwent 
lobectomy or sublobar resection were evaluated. We determined the associations of STAS with 
surgical outcomes according to surgical procedure and with preoperative factors predicting STAS.

Results:
STAS was detected in 117 of 590 (19.8%) cases. Multivariate analysis revealed that STAS was 
predictive of prognosis, in terms of overall survival and recurrence-free rates after surgery, in the 
sublobar resection, but not lobectomy, cases. The median solid tumor sizes on chest computed 
tomography (CT) in the STAS-positive and -negative cases were 2.0 and 1.7 cm, respectively 
(p<0.01). Univariate analysis showed that STAS was significantly related to male sex, maximum 
standardized uptake value, and maximum solid tumor size on CT. Only the maximum tumor size 
on CT remained significant in the multivariate analysis (p<0.01). Receiver operating characteristic 
analysis revealed a cut-off solid tumor size of 1.8 cm for predicting STAS.

Conclusions:
We showed STAS to be a prognostic factor for patients undergoing sublobar resection. Clinical 
stage I NSCLC patients with a solid tumor size on CT of ≥1.8 cm tended to have STAS. Sub-
lobar resection should be performed only if clearly indicated to prevent recurrence with STAS.

Disclosure: No significant relationships.
Keywords: lung cancer, sublobar resection, spread through air spaces, prognosis, solid tumor size
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LOBE-SPECIFIC LYMPH NODE METASTASIS CHARACTERISTICS IN DIFFER-
ENT CLINICAL STAGES OF NON-SMALL CELL LUNG CANCER PATIENTS: A 
RETROSPECTIVE STUDY FROM 6421 RESECTED CASES

W. Jiao, Xiao Sun
Thoracic Surgery, Affiliated Hospital of Qingdao University, Qingdao, China

Objectives:
Lymph node dissection (LND) is important for accurate staging and long-term survival in resect-
able non-small cell lung cancer (NSCLC). With the purpose of guiding mediastinal lymph node 
dissection (MLND) more accurately, we retrospectively analyzed the incidence and distribution 
of lymph node metastases (LNM) in non-small cell lung cancer (NSCLC).

Methods:
A total of 6421 postoperative NSCLC patients during January 2013 and December 2018 were 
included. Patients were grouped according to the primary tumor locations, and distribution of 
LNM were analyzed in different clinical stages and clinical characteristics.

Results:
Differences were observed in gender, age, smoking history, histology, cell differentiation, 
tumor size, TNM staging, LNM and driver gene mutation. The most common sites of medias-
tinal metastasis for each primary tumor lobe: the right upper lobe (RUL), station 4R (11.44%, 
206/1801); right middle lobe (RML), station 7 (13.21%, 70/530); right lower lobe (RLL), station 
7 (12.34%, 148/1199); left upper lobe (LUL), station 5 (12.86%, 176/1370); and left lower lobe 
(LLL), station 7 (12.05%, 128/1062). According to further analysis, the probability of involv-
ing distant mediastinal lymph nodes was neglectable for clinical stage-I NSCLC when tumor 
occurred in lower lobes. For T1N0 with solid nodules on RLL, LMN rate of station 2, 3, 4 was 
3.82%, 3.99%, 4.56%, respectively, which were higher than lower mediastinal ones. LNM rate 
was barely observed in pure/mixed ground glass nodules (GGN).
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Conclusions:
Distribution of LNM was varied among different primary tumor locations. For clinical stage-I 
patients with RLL pure solid nodule, there was a neglectable probability that upper mediastinal 
LN was involved. Specific lymph node dissection or sampling was more suitable for clinical 
stage-I pure GGN patients.

Disclosure: No significant relationships.
Keywords: non-small cell lung cancer, lymph node metastasis, lobe-specific lymph node dis-
section, clinical TNM stage
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OUTCOME OF RESECTED STAGE IIB-III BRONCHIAL CARCINOIDS: LESSON 
LEARNED FROM A MULTICENTRIC EUROPEAN EXPERIENCE

Pier Luigi Filosso1, E. Ruffini2, V.A. Nigra1, L. Fournel3, M.P. Brizzi4, F. Guerrera1, A. La Salvia4, 
A. Lupo3, P. Lyberis1, F. Ardissone5, P.O. Lausi1, M. Alifano3

1Surgical Sciences Unit of Thoracic Surgery, University of Torino, Torino, Italy 
2Department of Surgical Sciences; Thoracic Surgery, University of Torino, Torino, Italy 
3Unit of Thoracic Surgery, Cochin Hospital, APHP, Paris-Descartes University, Paris, France 
4Department of Oncology, Unit of Oncology, University of Torino, Orbassano, Italy 
5Department of Oncology, Thoracic Surgery Unit, University of Torino, San Luigi Hospital, 
Orbassano, Italy

Objectives:
Postoperative management of surgically resected Stages IIb, IIIa-IIIb Typical (TC) and Atypi-
cal Carcinoid (AC) is still debated, due to the disease rarity, the lack of unique guidelines and 
dedicated randomized clinical trials. Aim of this study is to evaluate pattern of tumor recurrence, 
Overall Survival (OS) and Disease-Free Interval (DFI) of advanced TCs and ACs, as well as 
possible efficacy of adjuvant therapy, if administered.

Methods:
This is a retrospective study of a cohort of TC and AC patients operated between 2002 and 
2017, in three European Institutions. Overall Survival (OS) and Disease-Free Interval (DFI) 
were calculated by using the Kaplan–Meier method. Univariable and multivariable-adjusted 
comparisons (Cox models) were also used to analyze OS-DFI predictors.

Results:
An overall of 80 patients (46 females-57%) with resected Stages IIb to IIIb TCs and ACs (48-
60%) were enrolled. Patients characteristics are described in Table 1. Lymph-nodal metastases 
were more commonly observed in AC (P=0.011). Adjuvant chemotherapy (CT) and biological 
therapy were more frequently administered in AC. Twenty-eight patients (7 TCs and 21 ACs) 
developed tumor recurrence (9 local relapses and 19 distant metastases). Overall 3 and 5-y sur-
vival rates were 96% and 78%, longer in TCs (100% and 95%, respectively). Overall 3and 5-year 
DFI rates were 60% and 55%; Figure 1 shows DFI TC/AC rates. At the multivariate analysis, 
only tumor histology (AC) demonstrated to be an independent negative prognostic factor for OS 
(HR: 9.32;95%CI: 0.91,95.2; P=0.060). Age (HR: 1.04;95%CI: 1.01,1.07; P=0.0078), ECOG 
Performance Status (HR: 4.27;95%CI: 1.91,9.54; P=0.00041) and presence of N2 disease (HR: 
3.91;95%CI: 1.10,13.9; P=0.035) significantly influenced DFI.

Conclusions:
Tumor histology and N+ disease demonstrated to be independent negative prognostic factors 
in resected advanced TC/AC. Adjuvant therapy did not influenced OS and DFI. A close and 
life-long clinical follow-up is therefore needed in such rare neoplasms. Further studies should 
confirm these results. 
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Patients characteristics Overall Popu-
lation TCs ACs P

Number of patients 80 32 48

Age (mean ± SD) 56.0 ± 16.4 54.6 ± 14.9 57.0 ± 17.4 0.535

Gender <0.001

Female 46 (57%) 26 (81%) 20 (42%)

Male 34 (43%) 6 (19%) 28 (58%)

Smoking habit 0.91

Former (stop 3 months) 9 (12%) 5 (16%) 4 (9%)

No 52 (67%) 19 (59%) 33 (72%)

Yes 17 (22%) 8 (25%) 9 (20%)

ECOG Performance Status 0.555

0 31 (63%) 12 (63%) 19 (63%)

1 17 (35%) 6 (32%) 11 (37%)

3 1 (2%) 1 (5%)

Central/Peripheral tumor 0.233

Central (visible at the bronchoscopy) 41 (53%) 18 (62%) 23 (48%)

Peripheral 36 (47%) 11 (38%) 25 (52%)

pT 0.579

T1a-T1b 28 (35%) 12 (38%) 16 (33%)

T2a-T2b 18 (23%) 4 (13%) 14 (29%)

T3 24 (30%) 11 (34%) 13 (27%)

T4 10 (13%) 5 (16%) 5 (10%)

pN 0.011

N0 21 (26%) 14 (44%) 7 (15%)

N1 32 (40%) 11 (34%) 21 (44%)

N2 26 (33%) 6 (19%) 20 (42%)

Nx 1 (1%) 1 (3%)

Adjuvant Chemotherapy (CT) 0.552

No 65 (87%) 26 (90%) 39 (85%)

Yes 10 (13%) 3 (10%) 7 (15%)

Adjuvant Radiotherapy (RT)

No 74 (99%) 29 (100%) 45 (98%)

Yes 1 (1%) 1 (2%)

Adjuvant Biological therapy 0.554

No 71 (95%) 28 (97%) 43 (94%)

Yes 4 (1%) 1 (3%) 3 (6%)
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Disclosure: No significant relationships.
Keywords: tumor recurrence, adjuvant therapy, overall survival, lung, bronchial carcinoid, 
advanced stage



361

   P
oster

A
b

stracts P
-001-P

-266

Dublin – Ireland – 2019 ABSTRACTS

P-120

VARIATION IN CLINICAL STAGING AND TREATMENT RECOMMENDATIONS 
BETWEEN DIFFERENT TUMOR BOARDS IN PATIENTS WITH LOCALLY 
ADVANCED NON-SMALL CELL LUNG CANCER

Fieke Hoeijmakers1, D. Heineman2, N. Beck1, J. Daniels3, M. Wouters4, W. Schreurs5

1Surgery, Leiden University Medical Center, Leiden, The Netherlands 
2Surgery, Amsterdam University Medical Center, Amsterdam, The Netherlands 
3Pulmonary Disease, Amsterdam University Medical Center, Amsterdam, The Netherlands 
4Department of Surgery, NKI-AVL, Amsterdam, The Netherlands 
5Department of Surgery, Noordwest Ziekenhuisgroep, Alkmaar, The Netherlands

Objectives:
Previous studies show there is a low agreement between clinical and pathological stage of 
non-small cell lung cancer (NSCLC). However, the importance of accurate clinical staging is 
increasing with emerging treatment options, like immunotherapy as induction therapy in the near 
future. The multidisciplinary tumour board (MDTB) decides what clinical stage a patient has 
and what primary treatment is suitable. This study aims to gain insight into variation in clinical 
staging and treatment recommendation by MDTB’s.

Methods:
From the Dutch Lung Cancer Audit – Surgery (DLCA-S), we selected 95 cases of patients who 
underwent surgery for locally advanced NSCLC in 5 Dutch hospitals in 2014 or 2015. After a 
structured patient file search, we selected 10 cases. We presented these 10 cases to MDTB’s in 
20 Dutch hospitals and asked them to stage the disease according to the TNM8-criteria and to 
suggest the treatment of first preference. All MDTB’s received exactly the same information per 
patient. Differences between MDTB’s were analysed with descriptive statistics.

Results:
Ten MDTB’s completed all cases of which 2 were academic and 8 were peripheral hospitals, and 
5 high and 5 low volume hospitals (defined as >50 or 20-50 parenchymal resections per year in 
that hospital respectively). In both T- and N-staging considerable variation was seen (table 1). In 
cases with suspicion of invasion in surrounding tissues most variation in T-stage was seen with 
consequences for treatment recommendations, especially regarding (type of) induction therapy. 
For N-stage, distinction between N1 and N2 disease was point of discussion. Even regarding 
M-stage, there was variation in two cases. A wide range of additional diagnostics was proposed 
by the MDTB’s.
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Conclusions:
This study shows there is a considerable variation in clinical staging and treatment recommen-
dation between different tumour boards in the Netherlands for patients with locally advanced 
non-small cell lung cancer.

Disclosure: F. Hoeijmakers: This research has been funded by the Dutch Cancer Society (KWF 
Kankerbestrijding).
Keywords: non-small cell lung cancer, staging, treatment, tumour board, multidisciplinary team
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P-121

DESCRIPTIVE STUDY OF SURGICAL PATIENTS IN A LUNG CANCER SCREEN-
ING PROGRAMME USING LOW DOSE COMPUTED TOMOGRAPHY

Miguel Mesa-Guzman, J. Gonzalez, J.P. De Torres, G. Bastarrika, J. Zulueta
Thoracic Surgery, Clinica Universidad de Navarra, Pamplona, Spain

Objectives:
Lung cancer (LC) is the leading cause of death from cancer worldwide. More than 23,000 people 
with LC are diagnosed yearly in Spain, but only 16% in early stages. Early detection and treat-
ment reduce LC mortality. This study describes surgical results obtained in the longest running 
screening programme in Europe.

Methods:
This is a descriptive study of surgical cases following the diagnosis or suspicion of malignancy 
from a lung cancer (LC) screening programme using low dose computed tomography (LDCT) 
from 2000 to the present. Patients were recruited according to the IELCAP protocol. A descrip-
tive analysis of clinical and radiological parameters, diagnosis, pathological staging, morbidity, 
mortality and survival was performed.

Results:
Between 2000 - 2018, 84 (2.2%) of 3669 participants were diagnosed with LC. Seventeen had 
no surgery due to advanced stage or small cell carcinoma. Seventy-five had surgery: 64 (85.3%) 
were male with a mean age of 64.4 years (SD 9.38). Eight (10.6%) were false positive, and all 
had a wedge resection. Average tumor size was 15mm (SD 7.84). Lobectomy was carried out 
in 54 (72%) cases. Adenocarcinoma (61.2%) was the most frequent histological type followed 
by squamous cell carcinoma (23.9%). Fifty-seven (85%) were in Stage I. Thirteen patients had 
16 complications: persistent air leak (5), atrial fibrillation (2), acute urinary retention (4), re-
intervention due to bleeding (3), pneumonia (1), and empyema (1). One patient (1.3%) died with 
postoperative acute respiratory distress syndrome. The estimated survival rate for stage I was 
92% (95% CI: 78% to 96%) at 5 years and 82% (95% CI: 64% to 91%) at 10 years.

Conclusions:
In a one center LC screening programme using LDCT, 85% of patients were diagnosed in stage 
I, with postsurgical survival rates of 92% (95% CI: 78% to 96%) and 82% (95% CI: 64% to 
91%) at 5 and 10 years, respectively.

Disclosure: No significant relationships.
Keywords: lung cancer, screening, surgical, survival
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P-122

ADJUVANT CISPLATIN-BASED CHEMOTHERAPY IN PATIENTS WITH SUR-
GICAL RESECTED EARLY STAGE IB NON-SMALL CELL CANCER. TIME TO 
RE-THINK?

Dimitrios Lioumpas1, E. Metaxas1, G. Benakis1, I. Stamatatos2, S. Zaragkas1, K. Bouboulis1, N. 
Tzatzadakis1, A. Stathoulopoulos1, P. Tomos3

1Thoracic Surgery, Nikaia General Hospital, Athens, Greece 
2General Surgery, Nikaia General Hospital, Athens, Greece 
3Department of Thoracic Surgery, “Attikon” University Hospital, Athens, Greece

Objectives:
The gold standard of treatment of early-stage NSCLC is surgical resection. Despite optimal 
surgery, a substantial percentage of patients with early stage NSCLC will subsequently relapse 
and die of their disease. Although the role of adjuvant cisplatin-based chemotherapy has been 
well established by multiple large randomized trials for resected stage II and IIIA, its benefit 
in IB stage patients has been less concrete. The role of this study was to evaluate the clinical 
outcomes of surgical resected IB NSCLC patients postoperatively treated with cisplatin-based 
chemotherapy.

Methods:
We systematically searched for major clinical trials from their inclusion to December 2018, 
using databases from PubMed, Embase, Medline, and Cochrane Library. Primary and secondary 
outcomes were overall survival (OS) and disease-free survival (DFS). All included randomised 
clinical trials (RCT) were based on intention to treat, while statistical analysis extraction was 
performed with the use of IBM SPSS (ver.23). Major exclusion criteria included patients who 
received adjuvant radiotherapy, induction chemo-radiotherapy or tegafur/uracil-based treatments.

Results:
Twelve eligible trials with 3,238 patients were identified. The OS analysis demonstrated that 
cisplatin-based adjuvant chemotherapy improved IB stage NSCLC patients (HR 0.69 [ 95% CI 
0.58-0.82] P< 0.001) compared with surgery alone. Moreover, data showcased a slight superior-
ity in 5-year disease-free survival in the post-operative chemotherapy patients (HR 0.92 [ 95% 
CI 0.81- 1.12] P< 0.003).

Conclusions:
Our study provides evidence that adjuvant cispalatin-based chemotherapy in Ro resected IB 
stage NSCLC patients may positively influence both OS and 5-year DFS. However, the data 
should be interpreted carefully due to the highly heterogeneity of the studied population and the 
different TNM staging system used in the the included trials. In the era of personalized targeted 
therapy, new multicentre randomised controlled trials are needed to validate these observations, 
optimizing patient therapy and measuring adjuvant drug efficacy by using the same ruler.

Disclosure: No significant relationships.
Keywords: Ib, NSCLC, adjuvant, chemotherapy, cisplatin



366

27th European Conference on General Thoracic Surgery ABSTRACTS

P-123

COMPARATIVE EFFECTIVENESS OF THE DIAPHRAGMOPLASTY FOR BRON-
CHIAL STUMP REINFORCEMENT IN CASES OF RIGHT PNEUMONECTOMY 
FOR PROGRESSION MYCOBACTERIAL LUNG DESTRUCTION

Piotr Yablonskii, A. Avetisyan, G. Kudriashov, I. Serezvin, I. Vasilev, A. Chausov
Thoracic Surgery, St. Petersburg State Research Institute of Phthisiopulmonology, Saint Petersburg, 
Russian Federation

Objectives:
Bronchial stump reinforcement with muscle flap after right pneumonectomy for TB-destroyed 
lung is a general rule of tuberculosis surgery (Wang, 2008). However, in some cases muscles 
are poorly expressed. Diaphragmoplasty can become the new standard for these patients. The 
aim of this study was to evaluate of the efficacy and safety of diaphragmoplasty for the main 
bronchus reinforcement after pneumonectomy for mycobacterial pulmonary disease.

Methods:
21 cases of pneumonectomy with myoplasty of the main bronchus (2015-2018y), were retro-
spectively analyzed. All patients (14 males; 40 ± 12 years) had a destroyed lung due to: MTBI 
– 20 cases (95%); and NTMBI – 1 case (5%). 9 patients (42%) had bilateral pulmonary TB. 18 
pts (86%) had a positive sputum smears at the time of surgery. MDR TB revealed in 6 cases 
(28%), XDR TB - in 14 (67%). 9 pts (43%) had anatomical pulmonary resection previously. 
Perioperative results were analyzed.

Results:
All patients underwent right pneumonectomy with bronchial stump protection by: - diaphrag-
matic flap 13 pts (Group1) - other flaps 8 pts (6 – m. latissimus dorsi, 2 – m. serratus anterior) 
(Group2). Results presented in Table. Table – Results of pneumonectomy with myoplasty of 
the bronchial stump diaphragmatic vs other flaps provided lower incidence of bronchial stump 
insufficiency. The majority cases of the bronchial stump insufficiency were ended with fistula in 
Group2 and without it in Group1. Also, pneumonectomy with diaphragmoplasty associated with 
higher operative time, but less morbidity and less blood loss. Bronchopleural fistula developed 
in Group1 only in 1 case when short diaphragmatic flap was fixed with a tension. There wasn’t 
lethality in both groups.

Group1 Group2 P-value

Oveall operative time, min 316±41 277±69 <0.05

Intraoperative blood loss, ml 335±108 387±18 >0.05

Early complications required surgery, 
n (%) 3(23%) 3(37%) >0.05

Insufficiency of the bronchial stump 
without bronchopleural fistula, n (%) 3(23%) 1(12%) >0.05

Early bronchopleural fistula, n (%) 1(8%) 2(25%) >0.05
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Conclusions:
Diaphragm is adequate material for prevention of the bronchial fistula after pneumonectomy 
for mycobacterial pulmonary disease. Diaphragmoplasty in cases of the bronchial stump insuf-
ficiency versus other methods provide less incidence of the bronchopleural fistula.

Disclosure: No significant relationships.
Keywords: tuberculosis, bronchial stump insufficiency, diaphragmoplasty
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P-124

OUTCOME OF PLEURODESIS IN 200 CONSECUTIVE CASES USING OK-432 IN 
MANAGEMENT PROLONGED AIR LEAKAGE FOLLOWING LUNG RESECTION

Kazuyuki Komori
General Thoracic Surgery, Juntendo University Shizuoka Hospital, Izunokuni City, Japan

Objectives:
Prolonged air leakage is common in the patients after lung resection. OK-432, which is strictly 
out of approved indication, is used widely for pleurodesis. The goal of this retrospective study 
was to investigate the effectiveness and safety for pleurodesis with OK-432.

Methods:
Study subjects were patients who were diagnosed with postoperative prolonged air leak and 
treated by pleurodesis with OK-432, undergoing segmentectomy and more in April 1996- Decem-
ber 2017. They were divided into the two groups as follow; group A who recovered in the first 
dose and group B who needed two or more pleurodesis. Perioperative data were retrospectively 
analysed using t test, chi-square test and logistic regression model.

Results:
Data from 200 consecutive patients with a mean age of 69 years (SD 9) were studied. Of these 
161 (81%) were male, 55 (28%) had emphysema, 169 (85%) underwent lobectomy. Regarding 
pleurodesis, the first was dosed in 5-postoperative day (SD 4), the mean times of 1 (range, 1-4) 
and dose of 5 KE (SD 3). There were 135 patients (68%) in group A. The mean drainage period 
was 8 days (range, 2-47). The complication included pneumonia in 10 (5%) and reoperation 
in 7 (4%). The complication rate after the first pleurodesis was 12%. The success ratio in the 
second/third/fourth time were 69% (45/65)/65% (13/20)/57% (4/7) respectively. In univariate 
analysis, group B had significantly more previous pulmonary infection, obstructive ventilatory 
impairment, more intraoperative blood loss, operation time, reoperation and postoperative 
empyema. Among them, previous pulmonary infection was significantly observed in group B 
at multivariate analysis [odds ratio 2.95 (range, 1.02-8.51)].

Conclusions:
These results showed that pleurodesis with OK-432 for prolonged air leak after lung resection 
was effective and feasible. The patients who needed multiple pleurodesis had significantly more 
pulmonary infection and may require more attention for postoperative air leak.

Disclosure: No significant relationships.
Keywords: OK-432, prolonged air leakage, pleurodesis, lung resection
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P-125

SURGICAL RESECTION OF INTRALOBAR PULMONARY SEQUESTRATION 
IN ADULT VIA VIDEO-ASSISTED THORACOSCOPIC SURGERY

Tong Qiu, W. Jiao, M. Wang, Y. Shen, Y. Luo, Y. Wei, Y. Wang, Y. Liu, L. Xu, X. Chu
Department of Thoracic Surgery, The Affiliated Hospital of Qingdao University, Qingdao, China

Objectives:
Intralobar pulmonary sequestration (ILS) is a rare pulmonary malformation. The aim of this study 
was to analyze the characteristics of ILS and to evaluate the feasibility of surgical treatment via 
video-assisted thoracoscopic surgery (VATS).

Methods:
This retrospective study enrolled 8326 patients who received surgical treatment from 2000 to 
2018 in our institution. Patient data was collected, including gender, age, clinical characteristics, 
radiological exam results, surgery results and postoperative course. According to the surgical 
technique, patients were divided into VATS group and open group. Pearson test or Fisher’s exact 
test was used to compare the categorical variables and the Wilcoxon test or t-test was used to com-
pare the measurement variables. We considered p values less than 0.05 as statistically significant.

Results:
The ILS was diagnosed in 40 patients (0.5% in 8326 patients). The mean age in 19 males and 21 
females was 42-year old. Symptoms presented in 30 patients (75.0% in 40 patients). 26 patients 
received preoperative angiography confirming with aberrant artery. The common location of 
ILS included left lower lobe (n=29) and right lower lobe (n=9). The most common origination 
of aberrant artery was thoracic aorta (n=35, 87.5%). 12 patients received VATS and 28 patients 
received open surgery. 4 patients of open surgery underwent sub-lobe resection while others 
underwent lobectomy. There was no statistical difference in mean blood loss (p=0.428), mean 
duration of operation (p=0.309), mean length of hospital stay (p=0.428) and postoperative 
complications (p=0.150) between two groups (Table 1). Only one patient in open group com-
plicated with intraoperative massive bleeding (>500mL). Table 1 Comparisons between VATS 
and open surgery.
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Characteristics VATS Open surgery p value

Number of cases 12 28 NA

Operative time (mins, mean±SD) 188.33±89.15 141.96±48.73 0.428

Bleeding loss (mL, mean±SD) 215.00±259.07 377.14±514.42 0.309

Length of hospital stay (days, mean±SD) 8.17±2.98 8.96±2. 85 0.428

Postoperative complication (%) 2 (16.7%) 1 (3.6%) 0.150

Operation (%) 0.168

Lobectomy 12 (100%) 24 (85.7%)

Sub-lobe resection 0 4 (14.3%)

Location 0.721

Left lower lobe 9 (75.0%) 20 (71.4%)

Right lower lobe 2 (16.7%) 7 (25.0%)

Left upper lobe 1 (8.3%) 1 (3.6%)

Adhesions (%) 0.665

None 2 (16.7%) 6 (21.4%)

Mild 3 (25.0%) 10 (35.7%)

Heavy 7 (58.3%) 12 (42.9%)

Aberrant artery dissection (%) 0.001

By stapler 9 (75.0%) 5 (17.9%)

By ligation 3 (25.0%) 23 (82.1%)

Sequence of vessel dissection (%) 0.781

Aberrant artery first 7 (58.3%) 15 (53.6%)

Pulmonary vessels first 5 (41.7%) 13 (46.4%)

Conclusions:
The ILS is a rare disease in clinics. Comparing with open surgery, the VATS technique is feasible 
for surgical treatment of ILS.

Disclosure: No significant relationships.
Keywords: video-assisted thoracoscopic surgery, pulmonary sequestration, minimally invasive 
surgery
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P-126

THE SAFETY AND FEASIBILITY OF THORACOSCOPIC UNCOMMON PUL-
MONARY SEGMENTECTOMY

Hitoshi Igai, M. Kamiyoshihara, R. Yoshikawa, F. Ohsawa, T. Yazawa
General Thoracic Surgery, Japanese Red Cross Maebashi Hospital, Gunma, Japan

Objectives:
Opportunities to treat patients requiring uncommon pulmonary segmentectomy are increas-
ing because small pulmonary nodules are increasingly being incidentally detected in patients. 
Uncommon segmentectomy is frequently performed via thoracotomy because uncommon 
pulmonary segmentectomies are associated with various technical difficulties compared to com-
mon segmentectomies. In this study, we investigated the safety and feasibility of thoracoscopic 
uncommon pulmonary segmentectomy.

Methods:
Between March 2006 and September 2018, 105 patients underwent thoracoscopic anatomic 
pulmonary segmentectomy in our department. Among them, 37 received uncommon segmen-
tectomy and 68 received common segmentectomy. Uncommon segmentectomy was defined as 
any segmentectomy except for segmentectomies of the lingual, basilar, or superior segment of 
the lower lobe, and upper division of the left upper lobe. We retrospectively compared patient 
characteristics and perioperative outcomes between patients receiving uncommon or common 
segmentectomy.

Results:
Segmentectomies in this study were performed in the left S1+2 in 9 patients, S3 in 1, S9+10 in 1, 
right S1 in 4, S2 in 6, S3 in 4, S7+8 in 2, S9+10 in 6, and others including the sub-segment in 4. No 
significant differences were observed in patient characteristics between the two groups, including 
age, sex, disease, and ratio of intentional segmentectomy. Table 1 presents the comparison of 
perioperative outcomes in both groups. The two groups did not differ significantly in terms of 
perioperative results, including operative time, blood loss, postoperative drainage, postopera-
tive hospitalization, morbidity rate, mortality rate, rate of conversion to thoracotomy, or rate 
of significant bleeding. No local recurrence on the intersegmental plane was detected in either 
group (the mean observational period was 721±283 days).
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The comparison of perioperative outcomes between common and uncommon segmentectomy groups

Variables Common segmentectomy, 
N=68 (%)

Uncommon segmentectomy, 
N=38 (%)

P-
value

Operative time (min.) 186±57 195±54 0.43

Blood loss (ml) 46±85 41±71 0.78

Intraoperative massive 
bleeding (n) 5 (7.4) 5 (13.5) 0.32

Conversion to thoracotomy 
(n) 0 (0) 2 (5.4) 0.12

Duration of chest tube drain-
age (days) 2.9±2.4 2.6±1.6 0.51

Length of postoperative 
hospital stay (days) 8.6±13 10.9±25 0.54

Morbidity (n) 11 (16.2) 4 (10.8) 0.57

Conclusions:

Thoracoscopic uncommon pulmonary segmentectomy is feasible and safe. It also helps ensure 
an oncological safety margin by dividing the appropriate intersegmental plane.

Disclosure: No significant relationships.
Keywords: uncommon pulmonary segmentectomy, common pulmonary segmentectomy, 
thoracoscopy
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P-127

RISK FACTORS FOR MORBI-MORTALITY IN PNEUMONECTOMIES FOR 
BENIGN DISEASES: A MULTICENTRIC STUDY

Amina Moumen1, N.O. Ermerak2, S. Boubia2, N. Idelhaj2, A. Fatene2, M. Ridai2, G.G. Tiryaki2, 
T. Lacin2, M. Yuksel2

1Thoracic Surgery, UH Ibn Rochd, Casablanca, Morocco 
2Thoracic Surgery, Marmara University Faculty of Medicine, Istanbul, Turkey

Objectives:
Pneumonectomy is associated to a significant incidence of post-operative complications. The 
aim of our study is to identify the risk factors of adverse post-operative outcomes of patients 
who underwent this type of resection.

Methods:
We conducted a multicentric cross-sectional analytical study based of a collected data of 61 
patients who underwent pneumonectomy in the thoracic surgery departments of both UH Ibn 
Rochd, Casablanca and Marmara University of Medicine, Istanbul.

Results:
Patient’s mean age was 38,6 years. Sex ratio was 1,18 (33 men and 28 women). 24,6% of patients 
had 3 comorbidities or more (mainly tuberculosis, smoking and chronic respiratory infection). 
Most frequent indications were tuberculosis (62,3%), aspergillosis (24,6%), bronchiectasis 
(36,1%) and empyema (13,1%). Complications occurred in 45,9% of patient and the mortality 
was 6,6%. Morbidity was higher when comorbidities≥3 (p=0,039), in case of post-operative 
transfusion (p=0,029) and for bronchiectasis in the final histological study (p=0,004). Mortality 
was significantly higher when there was an extrapleural dissection (p=0,049), peri-operative 
morbidities due to surgery (p=0,049) or a post-operative hemodynamic instability (p=0,001).

Conclusions:
Rarely indicated for benign diseases, pneumonectomy is associated with a higher postoperative 
morbidity and mortality rates and should be limited to patients in whom there is no other alternative.

Disclosure: No significant relationships.
Keywords: morbidity, mortality, risk factors, pneumonectomy, benign lung disease 
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P-128

SINGLE INCISION VIDEO-ASSISTED THORACOSCOPIC SURGERY (VATS) 
LOBECTOMY FOR CONGENITAL PULMONARY MALFORMATIONS IN INFANTS 
AND CHILDREN YOUNGER THAN 2 YEARS OLD

Semih Halezeroglu, G. Ergene, E. Okur
Thoracic Surgery, Acibadem M. Aydinlar University Faculty of Medicine, Istanbul, Turkey

Objectives:
Congenital pulmonary malformations (CPM) consisting of congenital cystic adenomatoid mal-
formations (CCAM), pulmonary sequestration (PS) and congenital lobar emphysema (CLA) 
may require pulmonary lobectomy in early months of life. Single incision VATS (SI-VATS) 
lobectomy in infants has been published in medical literature only in rare case-reports. We herein 
report the results of a series of 14 infants and children younger than 2 years old who underwent 
SI-VATS lobectomy operation for CPM.

Methods:
Between 2016 and 2018, SI-VATS lobectomy for CPM was planned in 14 patients younger than 
2 years old at our institution. An incision with a length of 2 or 3cm was opened on the 6th or 7th 
intercostal space and lobectomy could be completed via SI-VATS approach in all but one infant. 
The operative and demographic data of the cases were recorded and evaluated retrospectively.

Results:
There were 7 male and 7 female infants and children with the diagnosis of CCAM (n:10), intra-
lobar PS (n:2), extralobar PS (n:1), and CLA (n:1). SI-VATS was converted to thoracotomy in 
only one 5-month old infant with intralobar PS (7%). Four left lower, 4 right lower, 2 middle, 
2 left upper, and 1 right upper lobectomy were completed by SI-VATS. Eight of 13 patients in 
whom SIVATS lobectomy could be achieved were between 11 and 12 months old, 4 patients 
were between 14 and 23 months old, and one patient was 5 months old age. There was only 
one morbidity in an infant who had total atelectasis on the second postoperative day that was 
managed by bronchoscopic aspiration. There was no in-hospital or 30-day mortality. The mean 
duration of hospital stay was 3.7 days (2-5 days). 

Single incision VATS lobectomy for congenital pulmonary malformations in infants and children younger 
than 2 years old

CPM Nr Age (months) Lobectomy

CCAM 10 11.7 (5-19) RLL (4), LLL (2), ML (2), LUL (1), RUL (1)

Intralobar PS 1 15 LLL

Extralobar PS 1 23 LLL

CLA 1 12 LUL

Conclusions:
This case series confirms that SI-VATS lobectomy for CPM is a safe and technically achievable 
approach in infants older than 11 months and children younger than 2 years old.
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Disclosure: No significant relationships.
Keywords: congenital pulmonary malformations, infants, lobectomy, single incision VATS, 
CCAM, children
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P-129

DOES THE AMOUNT OF CHEST TUBE PLEURAL DRAINAGE AFTER THORACIC 
INTERVENTIONS PREDICT THE RECURRENCE OF PLEURAL EFFUSION 
REQUIRING RE-INTERVENTION? A PROSPECTIVE PILOT STUDY

Maria Rodriguez1, R. Garza-Castillón2, J.N. Tarascio2, S.A. Hirji2, S.J. Mentzer2

1Thoracic Surgery, Clínica Universidad de Navarra, Madrid, Spain 
2Thoracic Surgery, Brigham and Women´s Hospital, Boston, United States of America

Objectives:
The variability observed in chest tube management is perceived to be due to lack of evidence-
based, objective data to support clinical decision making. We sought to detemine factors predicting 
chest tube removal and to examine an association between chest tube output and recurrence of 
pleural effusion requiring re-intervention.

Methods:
In this prospective pilot study, we included all patients who underwent thoracic surgical proce-
dures and required chest tube placement at our institution between September 2017 and January 
2018. Chest tube removal was at the discretion of the primary attending. Primary endpoint was 
recurrence of pleural effusion requiring re-intervention after removal of the original chest tube. 
The association between the independent variables (which included 24-hour drainage output prior 
to chest tube removal, patient’s anticoagulation and antiplatelet therapy status, surgery type and 
lymph node dissection) and primary endpoint was assessed using appropriate regression analysis.

Results:
The initial cohort included 364 patients. After excluding pleurectomies and esophagectomies, 
296 patients were analysed, which included 147 wedge resections, 96 anatomical lung resec-
tions and 51 other interventions. Median chest tube duration was 2 days (Mean: 2.5, range:1-14 
days), median 24 hours’ drainage output before removal was 130 cc (Mean:153.79, range:0-490). 
5 patients (1.6%) developed pleural effusion requiring re-intervention. There was no associa-
tion between the independent variables and primary endpoint on univariate logistic regression 
(p>0.05). On linear regression, chest tube output did not predict recurrence of pleural effusion 
after removal of chest tube (p>0.05). Surgery type was the only predictive factor for chest tube 
length of stay (p<0.05).

Conclusions:
In this pilot study, chest tube removal appears to be largely determined by the type of surgery 
performed. Its removal with high serous or serosanguinous output in 24 hours does not appear 
to be associated with increased risk of recurrence of pleural effusion requiring re-intervention.

Disclosure: No significant relationships.
Keywords: pleural drainage, drainage output, lung resection, chest tube, quality outcomes
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P-130

CLINICAL SIGNIFICANCE AND HISTOPATHOLOGICAL FINDINGS OF STAPLE 
LINE COVERAGE WITH OXIDIZED REGENERATED CELLULOSE SHEET 
AFTER BULLECTOMY FOR PRIMARY SPONTANEOUS PNEUMOTHORAX

Shunichi Nagata1, R. Miyata2, K. Tokushige3, T. Nakanishi3, H. Motoyama1, M. Omasa3

1General Thoracic Surgery, Kobe City Nishi Kobe Medical Centre, Kobe, Japan 
2General Thoracic Surgery, Graduate School of Medicine, Kyoto University, Kyoto, Japan 
3General Thoracic Surgery, Kobe City Nishi Kobe Medical Centre, Kobe, Japan

Objectives:
Reinforcement of the visceral pleura around the staple line by covering with absorbable sheet is 
considered to prevent postoperative recurrence for primary spontaneous pneumothorax (PSP). 
This study aims to estimate the clinical significance of oxidized regenerated cellulose (ORC) 
sheet coverage for PSP.

Methods:
A total of 201 patients aged ≤40 years who underwent bullectomy for PSP in our institution were 
reviewed prospectively. They were classified into ORC sheet coverage group (ORC; n=100 cases) 
and no coverage group (n-ORC; n=101 cases) to evaluate the efficacy of ORC on recurrence 
with or without chest drainage within 2 years after surgery. Reoperative and histopathological 
findings for recurrence were reviewed to evaluate the features of regenerative bulla and pleural 
adhesion for 14 cases (ORC/n-ORC; 10/4 cases).

Results:
ORC sheet coverage had no effects on recurrence rate within 2 years after surgery. The recur-
rence rate in patients aged <20 years old (U-20) was significantly higher than that in those ≥20 
years old (19.8%/4.3%, p=0.0009). In U-20, the recurrence rate with chest drainage in ORC 
tended to be lower than that in n-ORC (5.6%/18.8%, p=0.072). Reoperative findings showed 
bulla regeneration in 13 patients (92.9%), around the staple line in 11 patients (78.6%). White 
pleural thickening within the covered area was observed in all patients of ORC. Histopathological 
findings also showed pleural thickening with fibrous hyperplasia in 8 patients (80%) and bulla 
regeneration under pleural thickening in 6 patients (60%). Extensive pleural adhesion in ORC 
and n-ORC could be observed in 2 (20%) and 1 patient (25%), respectively.

Conclusions:
ORC sheet coverage after bullectomy had a reinforcement effect on visceral pleura without 
adhesion, but no contributuion on preventing bulla regeneration. ORC sheet could lighten the 
degree of lung collapse on postoperative recurrence for PSP but couldn’t reduce postoperative 
recurrence rate.

Disclosure: No significant relationships.
Keywords: primary spontaneous pneumothorax, recurrence, oxidized regenerated cellulose 
sheet, staple line coverage after bullectomy
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P-131

RISK FACTOR AND MORTALITY OF BRONCHOPLEURAL FISTULA IN 3014 CON-
SECUTIVE PATIENTS UNDERGOING ANATOMICAL PULMONARY RESECTION

Takeshi Matsunaga, K. Suzuki, K. Takamochi, S. Oh
General Thoracic Surgery, Juntendo University School of Medicine, Bunkyoku, Tokyo, Japan

Objectives:
Bronchopleural fistula (BPF) is one of the lethal complications after general thoracic surgery, 
even in the modern era, and risk assessments for BPF are important in deciding on a treatment 
strategy for it.

Methods:
A retrospective study was conducted on 3014 consecutive patients undergoing anatomical 
pulmonary resection between 2008 and 2017 in our institute. Sleeve lobectomy and sleeve 
pneumonectomy were excluded. Lobectomy was performed in 2283 patients, segmentectomy 
in 602 and pneumonectomy in 129. We investigated predictors for BPF in multivariate analysis 
and mortality after BPF.

Results:
BPF was observed in 19 patients (0.63%) and most BPFs occurred in the right lower lobectomy 
and right pneumonectomy (10 in right lower lobectomy, 5 in right pneumonectomy, 2 in right 
middle and lower lobectomy, 1 in right upper and middle lobectomy and 1 in left upper division 
segmentectomy). There were no BPFs in the right upper lobectomy, right middle lobectomy, left 
upper lobectomy or left lower lobectomy. In multivariate analysis, the predictors for BPF were 
male (p-value=0.036), advanced lung cancer (p-value=0.028), low BMI (p-value=0.042), right 
lower lobectomy (p-value<0.00001) and pneumonectomy (p-value=0.011). 90-day and 180-day 
mortality after BPF was 10.5% (2/19) and 31.6% (6/19). In 90-day mortality, cause of death was 
exacerbation of interstitial pneumonia in 2 cases. Among 19 BPF cases, we performed fenestra-
tion in 13, completion middle lobectomy in 3 undergoing right lower lobectomy, observation 
in 2 and re-suture of the stump in 1.

Conclusions:
In this study, males with a low BMI were at high risk of BPF after a right lower lobectomy or 
pneumonectomy for advanced lung cancer. We should perform covering of the stump of the bron-
chus for these patients to prevent BPF, and in other surgical modes, this would not be required. 
Furthermore, if BPF occurs, we should consider reoperation, such as fenestration, immediately 
before exacerbation of interstitial pneumonia begins.

Disclosure: No significant relationships.
Keywords: pulmonary resection, mortality, morbidity, bronchopleural fistula
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P-132

PATIENTS AND SURGICAL PROCEDURE TRENDINGS IN ANATOMICAL 
LUNG RESECTION FOR PRIMARY LUNG NEOPLASMS ALONG 25 YEARS OF 
THORACIC SURGERY

Nuria Novoa1, M.T. Gomez-Hernandez1, M. Fuentes1, I. Rodriguez1, G. Varela2, M. Jimenez1

1Department of Thoracic Surgery, Salamanca University Hospital, Salamanca, Spain 
2Clinical Research, Salamanca Institute for Biomedical Research, Salamanca, Spain

Objectives:
Lung cancer surgery represents most surgical procedures in many countries. Having a clear view 
of patient and procedure trending along the time is useful to implement changes in Thoracic 
Surgery units to comply to patient needs and expectations. This study is aimed to analyse the 
evolution of patient characteristics and surgical therapy in a dedicated Thoracic Surgery unit 
from 1994 to 2018.

Methods:
Retrospective analysis of a database including all cases consecutively operated in the same centre 
with pathological diagnosis of primary malignant neoplasm. Patient’s age and gender at the time 
of surgery has been reviewed. Also, the type of procedure, surgical approach, 30-day mortality 
and adverse events have been recorded. Adverse events have been classified in major (grade 
IIIa and over) or minor (grades I and II) according to Clavien-Dindo standardised classification 
of surgical complications. All variables were arranged in time series according to the date of 
surgery and LOWESS smoothed lines were fitted to foresee variable trending along the time.

Results:
2309 cases were included in the analysis. Fitted regression lines are represented in Figure 1. 
Figure 1A shows an increase of patient’s age and higher rate of female cases along time. In Fig-
ure 1B, can be seen a decrease in the rate of pneumonectomy from the beginning of the series 
and a dramatic decrease of open procedures starting after case 1000. Also, a slight trending to 
increase the number of anatomical segmentectomies is shown. Finally, continuous decrease in 
the rates of both 30-day deaths and major complications is evidenced.
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Conclusions:
This analysis forecasts the future of lung resection in our settings. Investing resources to improve 
junior surgeons’ education in minimally invasive approach and sub-lobar resection is warranted. 
Also, improving postoperative outpatient patient care would be desirable by means of multidis-
ciplinary teams specialised in elderly patients.

Disclosure: No significant relationships.
Keywords: trendings in postoperative complications, anatomical lung resection; patient char-
acteristics, trendings in lung surgery, trendings in postoperative mortality
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P-134

EFFECT OF POSTOPERATIVE HEMOGLOBIN VARIATION ON MAJOR CAR-
DIOPULMONARY COMPLICATIONS IN HIGH-RISK PATIENTS UNDERGOING 
ANATOMICAL LUNG RESECTIONS

Eleonora Maddalena Minerva1, S. Cafarotti1, F. Mongelli1, L. Gavino2, R. Inderbitzi1, M. 
Previsdomini2, M. Patella1

1Department of Thoracic Surgery, Ospedale Regionale di Bellinzona e Valli, Bellinzona, 
Switzerland 
2Intensive Care Unit, Ospedale Regionale di Bellinzona e Valli, Bellinzona, Switzerland

Objectives:
Recent evidences show that permissive anemia strategies are safe in different surgical settings. 
For oncological patients, blood transfusions are related to in-hospital complications and to worst 
long-term prognosis. However, effects of hemoglobin variation could have a negative impact in 
high-risk patients. We investigated the combined effect of postoperative hemoglobin concentration 
and cardiac risk status on major cardiopulmonary complications after anatomical lung resections.

Methods:
We retrospectively analyzed the records, collected in a prospective clinical database, of 124 con-
secutive patients undergoing anatomical lung resections at our institution (February 2017-Decem-
ber 2018). Univariate and multivariate logistic regression analysis were used to test association 
between patients and surgical variables, and cardio-pulmonary complications according to the 
European Society of Thoracic Surgeons definitions. Hemoglobin levels were displayed as pre-
operative concentration, nadir level before onset of complications and delta hemoglobin. Cardiac 
risk was stratified according to the Thoracic Revised Cardiac Risk Index (ThRCRI).

Results:
Cardiopulmonary complications occurred in 23 patients (18.5%). In the fully adjusted multi-
variate model, higher values of delta hemoglobin increase the risk of complications (odds ratio 
1.05, p=0.009), combined with the higher ThRCRI classes (classes A-B vs C-D: odds ratio 0.10, 
p<0.001). Seven patients (5.6%) received at least 1 blood transfusion, but interaction terms with 
transfusion were not statistically significant, indicating that the harmful effect of delta hemoglobin 
was independent. Based on Youden ROC curve analysis, delta hemoglobin of 29g/l was found 
to be the best cut-off value in predicting complications.

Conclusions:
In our series, postoperative decrease in hemoglobin levels, rather than pre-operative anemia 
and blood transfusions, increases the risk of major cardiopulmonary complications, particularly 
in patients with higher cardiac risk. At first instance, all possible strategies to reduce blood 
loss should be used. Moreover, restrictive transfusion strategies should be carefully applied in 
patients undergoing lung resections and balanced according to surgical indication and individual 
clinical status.
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Disclosure: No significant relationships.
Keywords: cardiopulmonary complications, cardiac risk, hemoglobin variation, anatomical 
lung resection
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P-135

OBESITY IS NOT A CONTROINDICATION FOR AWAKE VIDEO-ASSISTED 
THORACIC SURGERY (VATS) IN PATIENTS WITH INTERSTITIAL LUNG DIS-
EASE. A COMPARATIVE MULTICENTER STUDY

F. Guerrera1, A. Viti2, Lorena Costardi1, P. Bertoglio3, P. Lyberis1, G. Verri4, E. Ceraolo5, G. 
Rosboch5, C. Albera4, P.L. Filosso1, A.C. Terzi2, L. Brazzi5, E. Ruffini1

1Department of Surgical Sciences; Thoracic Surgery, University of Torino, Torino, Italy 
2Division of Thoracic Surgery, IRCCS Ospedale Sacro Cuore Don Calabria, Negrar, Italy 
3Division of Thoracic Surgery, Sacro Cuore-Don Calabria Research Hospital and Cancer Care 
Centre Negrar-Verona, Negrar, Italy 
4Department of Medical Sciences; Respiratory Diseases, University of Torino, Torino, Italy 
5Department of Anesthesia, Intensive Care and Emegency, A.o.u. Città Della Salute E Della 
Scienza, University of Torino, Torino, Italy

Objectives:
Incidence of obesity steady increased in Europe over the past decades. Several authors reported 
that obesity might represent a partial contraindication for video-assisted thoracic surgery (VATS) 
procedure performed in awake subjects under loco-regional anesthesia (Awake-VATS) and 
in sedated but spontaneously breathing patients (non-intubated VATS). Conversely, avoiding 
general anesthesia and related risks could be beneficial especially for obese patients. The aim 
of our study was to assess the impact of obesity on mortality and morbidity after Awake-VATS 
lung biopsy for interstitial lung disease (ILD).

Methods:
We conducted an analysis of 39 consecutive ILD-patients, operated in two European Thoracic 
Surgery Institutions, between 2014 and 2018. Explored clinical outcome parameters were (1) 
30-days mortality, (2) major complication rates, (3) admission to ICU, (4) hospital postoperative 
length of stay, (6) chest tube duration, (7) necessity of rescue therapy for pain or (8) postop-
erative nausea and vomiting (PONV). Univariable and multivariable comparisons by obesity 
(defined as Body Mass Index ≥30) were performed using linear and logistic regression method, 
when appropriate.

Results:
Mean age was 64 years (Standard deviation ±14.7) and 25 patients were male (64%) (Table). No 
conversion to general anesthesia was observed; thirty-days mortality rates was 0% in both groups. 
A definitive pathological diagnosis was achieved in all patients. No cases of major complica-
tions nor unexpected admission in ICU were observed in both groups. At multivariable-adjusted 
models we did not observe a significant difference between Obese and non-Obese groups, in 
terms of hospital postoperative length of stay (Coef:-0.69;95%CI:-1.59,0.21;P=0.12), chest tube 
duration (Coef:-0.07;95%CI:-078,0.63;P=0.83), and necessity of rescue therapy for pain (OR:0
.80;95%CI:0.15,4.13;P=0.79) or PONV (OR:0.41;95%CI:0.03,5.18;P=0.49). 
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Table - Patients Characteristics
N= 61 OVERALL BMI ≥30 BMI<30 P
BMI* ≥30
No 21 (60%)
Yes 14 (40%)

Age mean ± SD 64.4 ± 14.7 71.2 ± 5.4 59.3 ± 17.1 0.017 ^
Gender 0.203 °
Female 14 (36%) 7 (50%) 6 (29%)
Male 25 (64%) 7 (50%) 15 (71%)
Smoke 0.569 °
No 14 (36%) 6 (43%) 7 (33%)
Yes 25 (64%) 8 (57%) 14 (67%)
BMI* 27.8 ± 5.0 33.2 ± 2.2 24.4 ± 3.4
Comorbidities 0.715°
No 8 (21%) 2 (14%) 4 (19%)
Yes 31 (79%) 12 (86%) 17 (81%)
Corticosteroids therapy 0.335 ^
No 32 (82%) 11 (79%) 19 (90%)
Yes 7 (18%) 3 (21%) 2 (10%)
FEV1%, mean ± SD 87.7 ± 18.9 88.2 ± 13.3 87.4 ± 21.3 0.903 ^
DLCO%, mean ± SD 56.6 ± 17.3 54.9 ± 16.4 58.6 ± 19.1 0.570 ^
O2 dependent 0.666 °
No 34 (87%) 12 (86%) 19 (90%)
Yes 5 (13%) 2 (14%) 2 (10%)
IPF’ 0.884 °
No 23 (59%) 9 (64%) 14 (67%)
Yes 16 (41%) 5 (36%) 7 (33%)
*body mass index; ‘idiopathic pulmonary fibrosis ^ linear regression; °logistic regression

Conclusions:
Our results showed that Awake VATS for ILD could be safely and satisfactory performed even 
in obese patients. Moreover, Awake VATS could avoid several intrinsic characteristics of these 
kind of patients that represent a high risk for general anesthesia or long-acting sedative.

Disclosure: No significant relationships.
Keywords: awake, obesity, interstitial lung disease, VATS, idiopathic pulmonary fibrosis
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P-136

REOPERATION AND PNEUMONECTOMY ARE STRONGLY ASSOCIATED TO 
FAILURE TO RESCUE AFTER ANATOMICAL LUNG RESECTION

M.T. Gomez-Hernandez1, N. Novoa1, M. Fuentes1, J.L. Aranda1, I. Rodriguez1, G. Varela2, 
Marcelo Jimenez1

1Department of Thoracic Surgery, Salamanca University Hospital, Salamanca, Spain 
2Department of Surgery, University of Salamanca, Salamanca, Spain

Objectives:
Failure to rescue (FTR) is defined as any death occurring after major postoperative complica-
tions and it is currently considered a valuable metric for assessing surgical quality of care. The 
aim of this study is to investigate risk factors linked to FTR after anatomical lung resection.

Methods:
Patients undergoing anatomical lung resection between 1994 and 2018 in our institution were 
included in the study. Postoperative complications were considered as major (grade IIIa and over) 
or minor (grades I and II) according to Clavien-Dindo standardised classification of postoperative 
morbidity. Cases dying after major complications were considered as FTR. A stepwise logistic 
regression model was used to identify predictors of FTR. Age, BMI, cardiac, brain stroke and 
renal comorbidities, ppoFEV1%, VATS approach, extended resection, pneumonectomy and 
reoperation were the independent variables in the multivariable analysis. Nonparametric ROC 
analysis was used to estimate the accuracy of prediction.

Results:
A total of 2569 cases were reviewed and 53 (2.1%) excluded due to incomplete data. Pneumo-
nectomy was performed in 307 cases (12.2%) and lung resection was extended in 367 cases 
(14.6%); 81 cases (3.2%) had to be reoperated due to bleeding or any other cause. 223 cases 
(8.9%) had major complications and 49 (22%) couldn’t be rescued. Variables associated to FTR 
were: age (O.R. 1.07), previous brain stroke (O.R. 3.53), pneumonectomy (O.R. 6.67), and 
reoperation (O.R. 12.26). The area under the ROC curve was 0.82 (95% CI: 0.77-0.88) (Fig. 1). 
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Conclusions:
22% of patients having grade IIIa or higher complication after anatomical lung resection in this 
series did not survive to discharge. Pneumonectomy and reoperation are the strongest predictors 
of FTR in our settings.

Disclosure: No significant relationships.
Keywords: failure to rescue, surgical patient safety, postoperative death prediction, risk modelling
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P-137

IS AWAKE VIDEO-ASSISTED THORACIC SURGERY (VATS) SUPERIOR TO 
INTUBATED VATS FOR LUNG BIOPSIES IN PATIENTS WITH INTERSTITIAL 
LUNG DISEASE? A COMPARATIVE PROPENSITY-SCORE ADJUSTED PRO-
SPECTIVE STUDY

Francesco Guerrera1, P. Lyberis1, E. Ceraolo2, L. Costardi1, G. Verri3, G. Rosboch2, G. Cortese2, 
P.O. Lausi1, P.L. Filosso4, P. Solidoro5, C. Albera3, L. Brazzi2, E. Ruffini1

1Department of Surgical Sciences; Thoracic Surgery, University of Torino, Torino, Italy 
2Department of Anaesthesia, Intensive Care and Emergency, A.o.u. Città Della Salute E Della 
Scienza, Torino, Italy, University of Torino, Torino, Italy 
3Department of Medical Sciences; Respiratory Diseases, University of Torino, Torino, Italy 
4Thoracic Surgery, University of Torino, San Giovanni Battista Hospital,Torino, Italy 
5Cardiothoracic and Vascular Department, Respiratory Diseases Unit, Azienda Ospedaliera 
Universitaria Città Della Salute E Della Scienza Di Torino, University of Torino, Torino, Italy

Objectives:
Video-assisted thoracoscopic surgery (VATS) biopsy for interstitial lung disease (ILD) is 
characterized by a not negligible risk of mortality and morbidity. Recently, VATS approaches 
performed in awake subjects under loco-regional anesthesia (Awake VATS) were proposed for 
several different diseases, including ILD. The aim of our study was to compare clinical outcomes 
of Awake VATS compared to Intubated VATS in this subset of patients.

Methods:
We prospectively collected the data of patients submitted to lung biopsy for suspected ILD 
between 2014 and 2018. Primary endpoints were 30-days mortality, major complication, admis-
sion to ICU and hospital length of stay (LOS). Secondary endpoints were surgical and anesthesia 
time, chest drainage duration, necessity of rescue therapy for pain or Postoperative nausea and 
vomiting (PONV). Crude and Propensity score (PS) adjusted comparisons by type of surgical 
approach (Awake vs. Intubated VATS) were performed using linear and logistic regression 
method, when appropriate. 

Table – Patients characteristics and Propensity score adjusted comparisons
N= 61 OVERALL INTUBATED 

VATS
AWAKE VATS P

Surgery

Intubated VATS 28 (46%)
Awake VATS 33 (54%)

Age, years (mean ± SD) 63.1 ± 13.0 62.6 ± 10.6 63.5 ± 14.9 0.787 ^
Gender 0.815 °
Female 23 (38%) 11 (39%) 12 (36%)
Male 38 (62%) 17 (61%) 21 (64%)
Smoke 0.815 °



390

27th European Conference on General Thoracic Surgery ABSTRACTS

Table – Patients characteristics and Propensity score adjusted comparisons
No 23 (38%) 11 (39%) 12 (36%)
Yes 38 (62%) 17 (61%) 21 (64%)
BMI* ≥30 0.519 °
No 41 (67%) 20 (71%) 21 (64%)
Yes 20 (33%) 8 (29%) 12 (36%)
Comorbidities 0.518 °
No 13 (21%) 7 (25%) 6 (18%)
Yes 48 (79%) 21 (75%) 27 (82%)
Corticosteroids therapy 0.529 °
No 54 (89%) 24 (86%) 30 (91%)
Yes 7 (11%) 4 (14%) 3 (9%)
FEV1%, (%) mean ± SD 87.9 ± 21.0 87.1 ± 23.9 88.6 ± 18.5 0.783 ^
DLCO%, (%) mean ± SD 59.6 ± 15.5 61.4 ± 12.4 58.1 ± 17.9 0.415 ^
O2 dependent 0.402 °
No 57 (93%) 27 (96%) 30 (91%)
Yes 4 (7%) 1 (4%) 3 (9%)
IPF’ 0.912 °
No 41 (67%) 19 (68%) 22 (67%)
Yes 20 (33%) 9 (32%) 11 (33%)

Hospital length of stay 3.3 ± 1.7 4.1 ± 1.8 2.7 ± 1.4 P=0.004 §
Chest drainage duration 2.3 ± 2.7 3.1 ± 3.8 1.7 ± 0.8 P=0.048 §
Surgical time 60 ± 5 82 ± 9 41 ± 3 P<0.001 §
Anesthesia time 111 ± 4 127 ± 7 97 ± 5 P<0.001 §
Postoperative nausea and vomiting P=0.735 §
No 53 (87%) 24 (86%) 29 (88%)
Yes 8 (13%) 4 (14%) 4 (12%)
Pain rescue therapy P=0.257 §
No 44 (72%) 22 (78%) 22 (67%)
Yes 17 (28%) 6 (21%) 11 (33%)
*body mass index; ‘idiopathic pulmonary fibrosis ^ linear regression; °logistic regression§Propensity score adjusted com-
parison

Results:
Sixty-one patients were enrolled; mean age was 63 years (Standard deviation 13.0) and 38 
patients were male (62%) (Table). Thirty-three patients (54%) were operated by Awake VATS. 
No patients required conversion to general anesthesia. A definitive pathological diagnosis was 
achieved in all patients. Thirty-day mortality rates were 0% in both groups. Two (8%) cases of 
major complications (1 ARDS and 1 atrial fibrillation) and 4 admissions to ICU were observed in 
the Intubated VATS group, while none in Awake VATS group. The PS-adjusted analysis showed 
a significant shorter hospital LOS (95% CI: -2,18,-0,44; P=0.004), chest drainage duration 
(95% CI:-2.87,-0.01;P=0.048), surgical time (95%CI:-55.41,-21.89;P<0.001), and anesthesia 
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time (95%CI:-48.71,-16.54;P<0.001)(Figure). We did not observe a significant difference in 
terms of necessity of rescue therapy for PONV (95% CI:0.17,3.51; P=0.735) or pain (95% 
CI:0.60,6.63; P=0.257).

Conclusions:
Our study indicates that Awake VATS offers superior clinical results than Intubated VATS for lung 
biopsies in patients with interstitial lung disease. Awake VATS should therefore be considered 
a safe procedure for the diagnostic pathway of ILD patients.

Disclosure: No significant relationships.
Keywords: awake, interstitial lung disease, idiopathic pulmonary fibrosis, lung biopsy, VATS, 
non-intubated
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P-138

CONFOUNDERS COULD LEAD TO CONCLUDE THAT VATS APPROACH IS 
CAUSING A DECREASE IN THE PREVALENCE OF MAJOR MORBIDITY AFTER 
LUNG RESECTION

Gonzalo Varela1, N. Novoa2, M.T. Gomez-Hernandez2, M. Fuentes2, M. Jimenez2

1Clinical Research, Salamanca Institute for Biomedical Research, Salamanca, Spain  
2Department of Thoracic Surgery, Salamanca University Hospital, Salamanca, Spain

Objectives:
Association between postoperative morbidity and VATS programs has been demonstrated by 
means of retrospective matched case-control analysis and randomised trials. We hypothesise 
that, in daily clinical practice, other confounder variables -besides VATS approach- linked to 
continuing quality improvement of Thoracic Surgery units could influence the rate of postop-
erative adverse events. To check the hypothesis, we have reviewed our experience and plotted 
trendings of major morbidity and surgical approach on time series.

Methods:
Retrospective review of anatomical resection cases -excluding pneumonectomy- for primary 
malignant neoplasm in the same centre were reviewed. Clinical processes for case selection, 
anaesthesia and perioperative care were periodically reviewed and improved according to pub-
lished evidences. Surgical approach (muscle-sparing thoracotomy vs VATS), 30-day mortality 
and adverse events were recorded. Adverse events were classified in major or minor according 
to Clavien-Dindo standardised classification. Variables were arranged on time series according 
to the date of surgery and nonparametric local regression models -considering date of surgery 
as independent variable, and VATS approach and major complication as dependent ones- were 
constructed to estimate the values on the regression function for each point. LOWESS smoothed 
lines were fitted for modelling variable changes along the time.

Results:
1995 cases were included. The overall prevalence of major postoperative morbidity was 7.9% 
(158 cases); VATS techniques were implemented after case 800 and VATS approach was indi-
cated more frequently since then. In Figure 1, LOWESS smoothed lines for major complications 
and VATS approach show a continued trending to major complications decrease, not related to 
surgical approach.
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Conclusions:
We haven’t found a graphic correlation between VATS approach and decreased occurrence of 
major complications. Improved perioperative care and anaesthesia techniques could be linked 
to lower probability of complications. Confounders could lead to overestimate the true influence 
of VATS approach, compared to muscle sparing, on the occurrence of major complications.

Disclosure: No significant relationships.
Keywords: lung resection, VATS approach, muscle-sparing thoracotomy, postoperative adverse 
events



394

27th European Conference on General Thoracic Surgery ABSTRACTS

P-139

WHAT IS THE POSTOPERATIVE RESPIRATORY RISK OF ELECTRONIC- ( E) 
CIGARETTE USERS?

Francesco Leo, D. Angelescu, N. Cauziol, J.Y. Delhoume
Thoracic Surgery Department, Périgueux General Hospital, Périgueux, France

Objectives:
Smoking represents an evitable risk for postoperative respiratory complications and should be 
stopped at least 4 weeks before surgery. An increasing proportion of patients use e-cigarettes to 
quit smoking before surgery, but this strategy is not supported by evidence. The aim of the study 
was to compare the risk of postoperative respiratory complications in smokers and e-cigarette 
users to test its potential protective effect.

Methods:
In a prospective cohort of 120 consecutive patients undergoing lung surgery, smoking status was 
assessed at the time of first visit on a declarative basis and carbon monoxide (CO) was tested at 
each preoperative consultation afterward. Smokers (group A) were defined as patients having 
smoked at least 5 cigarettes during the last four weeks before surgery or having at least one 
positive CO test (>5). E-cigarette users (group B) were defined as patients who used an elec-
tronic nicotine delivery system during the considered period and who had negative CO controls.

Results:
Group A was composed of 37 patients and group B was composed of 31 patients. In smokers, 
respiratory complications occurred in 11 patients (29.7%) and one of them died. In e-cigarette 
users, 2 respiratory complications were recorded (6.4%, p 0.02) and no postoperative death 
occurred. Median ICU and hospital stay were 3 and 9 days in group A and 1 and 7 days in group 
B. In term of clinical and surgical variables, no significant difference was detected between 
groups. However, a trend toward impaired respiratory function was detected in group A (median 
FEV1 68% vs 75% in group B, p 0.08).

Conclusions:
Exclusive use of using e-cigarettes in the month preceding surgery seems a safe and effective 
option in reducing the risk of postoperative respiratory complications after lung resection and 
it should be considered in case of failure of other strategies.

Disclosure: No significant relationships.
Keywords: e-cigarette, postoperative complications, lung surgery
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REGIONAL PULMONARY FUNCTION AFTER SEGMENTECTOMY IN RIGHT 
UPPER LOBE IN CSTAGE I NON-SMALL CELL LUNG CANCERS

Yusuke Sugita, H. Kuroda, N. Sakakura, Y. Sakao
Thoracic Surgery, Aichi Cancer Center Hospital, Nagoya, Japan

Objectives:
This study aimed to investigate the efficacy of post-operative preservation for pulmonary func-
tion after segmentectomy for stage I non-small cell lung cancers in the right upper lobe (RUL).

Methods:
The patients undergoing thoracoscopic lobectomy (TSL, n = 121) and segmentectomy (TSS, n = 
33) were retrospectively eligible. The forced vital capacity (FVC) and forced expiratory volume 
in 1 second (FEV1) were examined at 3 and 6 to 12 months after operation. The ratio of post- to 
pre-operative FVC and FEV1 was defined as the recovery ratio. The pre- and post-operative lung 
volume was evaluated by 3-dimensional computed tomography (3D-CT).

Results:
The recovery ratio of FVC and FEV1 at 6 to 12 months after operation were significantly higher 
in TSS than in TSL (FVC: 99.3% ± 1.6% vs 93.6% ± 0.84%, p < 0.01; FEV1: 97.1% ± 1.8% 
vs 90.7% ± 0.94%, p < 0.01, respectively) (Fig.1). In 3D volumetry, no significant difference 
was noted in the right whole lung volumetric change between TSL and TSS (p = 0.14; −11.3% 
± 1.3% and −7.77% ± 2.48%, respectively), but the right middle (RML) and lower lobe (RLL) 
were more expanded in TSL (19.6% ± 2.70% and 50.4% ± 3.20%, respectively) than in TSS 
(10.5% ± 5.25% and 28.7% ± 6.12%, respectively) (p = 0.08, p < 0.01)(Fig.2). Although the RML 
and RLL volumes were more expanded after TSL than after TSS, the post-operative pulmonary 
function was more preserved after TSS than after TSL. 
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Conclusions:
Our study suggested that the preservation of post-operative pulmonary function after TSS was 
superior to that after TSL in volumetric evaluation, excessive expansion after TSL may adversely 
affect the pulmonary function.

Disclosure: No significant relationships.
Keywords: right upper lobe, 3-dimensional computed tomography, segmentectomy, postopera-
tive pulmonary function
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IDIOPATHIC SUBGLOTTIC LARYNGOTRACHEAL STENOSIS IS REGULARELY 
ASSOCIATED WITH MARKED EXPRESSION OF ESTROGEN AND PROGES-
TERONE RECEPTORS

Dietmar Kraus1, J. Schweipert2, S. Barth1, V. Bonkowsky3, J.E. Balandat4

1Thoracic Surgery, Klinikum Nurnberg, Nurnberg, Germany 
2Thoraxchirurgie, Fachkrankenhaus Coswig, Coswig, Germany 
3Klinik Fur Hals, Nasen Und Ohrenkrankheiten, Klinikum Nurnberg, Nurnberg, Germany 
4Pathologic Institute, Klinikum Nürnberg, Nurnberg, Germany

Objectives:
Subglottic or tracheal stenosis in adults is a sequela of posttraumatic wall destruction usually due 
to tracheotomy or intubation. Idiopathic laryngotracheal stenosis (ILS) is a very rare condition, 
its pathogenesis is to date not understood. It occurs almost exclusively in pre- and perimeno-
pausal caucasian females. Some reports on ILS looked for factors promoting an inflammatory 
process. In a few series a remarkable presence of female sexual hormon receptors in fibroblasts 
of the stenotic trachea have been described. Therefore we decided to examine all specimens 
of non-oncologic tracheal resections operated on in our department in order to determine the 
expression of estrogen/progesterone receptors in tracheal fibroblasts.

Methods:
Retrospective analysis of patients’ data and immunohistochemical staining of the tracheal speci-
mens for progesterone/estrogen receptors.

Results:
Between 2008 and 2018 28 patients (m/w 6/22) underwent a tracheal/cricotracheal resection 
for non-oncological stenosis. subglottic/tracheal posttracheotomy 17 postintubation 1 idiopathic 
laryngotracheal stenosis (ILS) 10. While posttraumatic stenosis occurred in males as well as in 
females (6/12), all patients presenting with ILS (10) were female. Assumed risk factors: GERD, 
History of Contraceptive and Adipositas. Strong expression of the progesterone/estrogen recep-
tors in the fibroblasts was seen in all ILS, while only in one of the 12 female posttracheotomy 
patients a slight expression of estrogen/progesterone receptors was noted. None of the male 
patients showed any expression of female hormone receptors.

Conclusions:
Our results show that marked expression of female sexual hormone recep-
tors in the fibroblasts of the stenotic laryngotracheal segment is a thoroughly per-
sistent finding in ILS, while it occurs almost never in posttraumatic stenosis. 
Our findings confirm the results of other investigators. Female sexual hormones may play an 
important role in the pathogenesis of ILS. Even though the number of our patients is small, 
results seem to be unambiguous. The role of female hormones in the pathogenesis of ILS should 
be further investigated.

Disclosure: No significant relationships.
Keywords: idiopathic laryngotracheal stenosis, estrogen receptor, progesterone receptor
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P-142

TRANSSTERNAL TRANSPERICARDIAL APPROACH FOR POST PNEUMONEC-
TOMY BRONCHO PLEURAL FISTULAE

Kamran Ali, S. Bal
Thoracic Surgery, Fortis Hospitals, New Delhi, India

Objectives:
Pneumonectomy is associated with considerable morbidity and definite mortality of 5-7%. 
Bronchopleural fistula (BPF) is one of the most dreaded complications. Most fistulae are large 
and need surgical treatment. This often needs a multi-pronged approach.

Methods:
Between 2000 and 2017, 57 patients were seen with post pneumonectomy bronchopleural fistulae. 
All had inflammatory disease with at least one year follow up. The index operation had not always 
been done in our hospital. Of 397 pneumonectomies in our hospital, there were 34 BPFs. There 
were 3 patients with tube thoracostomy and 54 with Eloesser flaps (20 of these were referred 
from other institutions). Our BPF rate was 8.6%. All patients had fistula closure attempted by 
the transsternal transpericardial approach (TP). This is the largest series in world literature.

Results:
The interval between index surgery and development of fistula was 4 weeks to 15 patients. In 
all patients, the initial operation was the creation of an open window thoracostomy (OWT) 
(n=57) and packing. Once the cavity was ready, fistula closure was attempted. All fistulae were 
closed by the transsternal transpericardial route. One right sided fistula needed carinal resection 
and trachea-left bronchial anastomosis. All fistula closures were stapled. There were no deaths. 
One patient had a recurrence after 3 weeks and treated with muscle packing. In 16 patients, a 
simultaneous myoplasty and omentoplasty (n=5) was done and the OWT was closed.

Conclusions:
We submit our experience with a relatively lesser known operation for bronchopleural fistula and 
underscores its value in difficult clinical situations. The transsternal transpericardial approach 
is a useful, safe and very effective procedure for the closure of post pneumonectomy broncho-
pleural fistula. It has a low recurrence rate and may be the best method for fistulae with short 
bronchial stumps.

Disclosure: No significant relationships.
Keywords: broncho-pleural fistula, transpericardial, post pneumonectomy
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ENDOSCOPIC VERSUS SURGICAL MANAGEMENT OF TRACHEAL STENOSIS: 
HOW TO AVOID UNNECESSARY SURGERY

Krista Grigorovica, A. Bistrova, D. Breiva, I. Tracums, E. Prozorovskis, M. Gaidukova, A. Spaks
Centre of Lung Diseases and Thoracic Surgery, Pauls Stradins Clinical University Hospital, Riga, 
Latvia

Objectives:
Post-intubation tracheal stenosis is rare complication of prolonged or traumatic intubation. We 
hypothesize that endoscopic management of tracheal stenosis could be beneficial for selected 
group of patients offering less invasive approach and avoiding unnecessary surgery. Develop-
ment of selection criteria and standardization of endoscopic treatment is mandatory for patient 
stratification.

Methods:
From January 2015 to November 2018, 28 patients with symptomatic tracheal stenosis underwent 
initial assessment with rigid bronchoscopy and CT scan. Assessment criteria were as follows: 
WHO performance status, time period since tracheal injury, length of stenosis, asymmetry, 
and ability to restore tracheal lumen by balloon dilation. In all cases we attempted dilation and 
scar tissue reduction using diathermy with following application of 0.05% Mitomycin solution 
circularly using balloon wrapped in a gauze. After the procedure patients were prescribed Meth-
ylprednisolone 16 mg OD for two weeks. Patients who remained symptomatic after procedure 
were scheduled for surgery and included in surgical treatment group, patients with satisfactory 
clinical effect were included in endoscopic treatment group. We followed patients for treatment 
outcome and compared groups based on criteria using descriptive statistics and t-test.

Results:
After initial procedure we found that 12 patients (43%) had irreversible remodeling of central 
airways requiring resection and reconstruction. Albeit 16 patients (57%) had satisfactory effect 
– 11 patients had single procedure and five patients had repeat procedures. Only one patient 
from endoscopic treatment group required surgery later. After comparison of surgical and 
endoscopic treatment groups (Table 1) we found that major criteria for successful endoscopic 
treatment were length of stenosis (p=0.05), asymmetry (p=0.03) and ability to endoscopically 
restore tracheal lumen (p=0.001). 
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Table 1

Assessment criteria Surgical group Endoscopic group p value

Time period since tracheal injury (months) 2.4 ± 0.5 2.8 ± 1.1 0.272

Duration of intubation (days) 12.8 ± 3.9 9.6 ± 3.5 0.132

Length of stenosis (mm) 48.8 ± 14.9 32.7 ± 8.5 0.050

Stenotic area asymmetry (0 – 1) 0.83 ± 0.4 0.16 ± 0.4 0.033

WHO performance status (0 – 4) 2.6 ± 0.48 1.8 ± 0.7 0.111

Ability to restore tracheal lumen (0 – 1) 0.4 ± 0.3 1 ± 0.0 0.001

Conclusions:
Meticulous assessment should be done in all patients with tracheal stenosis. Majority of patients 
will benefit from endoscopic dilation in combination with local Mytomicin and short course of 
steroids. Patients with long and rigid asymmetric stenosis should undergo surgical treatment.

Disclosure: No significant relationships.
Keywords: endoluminal therapy, tracheal stenosis, stenosis assessment, endoscopic treatment 
of tracheal stenosis



401

   P
oster

A
b

stracts P
-001-P

-266

Dublin – Ireland – 2019 ABSTRACTS
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THE VOLUME RATIO OF RIGHT MIDDLE LOBE / RIGHT UPPER LOBE IS 
RELATED TO THE RISK OF MIDDLE LOBE BRONCHUS KINKING AFTER 
RIGHT UPPER LOBECTOMY

Takahiro Yanagihara, M. Takatsuka, J. Okamura, K. Araki, S. Ueda, K. Nakaoka, S. Kitazawa, 
N. Kobayashi, S. Kikuchi, Y. Goto, Y. Sato
Department of Thoracic Surgery, University of Tsukuba, Tsukuba, Ibaraki, Japan

Objectives:
The incidence rate of kinking of residual lung bronchus, especially middle lobe bronchus, is 
higher following right upper lobectomy compared to that following other lobectomies. The 
purpose of this study was to investigate the risk factor of middle lobe bronchus kinking to assess 
the prevention method.

Methods:
The patients who underwent right upper lobectomy in our hospital between January 2011 and 
December 2017 were retrospectively evaluated. Patients’ clinical characteristics, such as age, 
gender, body mass index, emphysema, type of resection, nodal resection, lobulation, the volume 
of each lung lobe, were analyzed for association with the occurrence of middle lobe bronchus 
kinking. The volume ratio of each lung lobe were compared by gender since the volume of lung 
lobe differs by gender. Middle lobe bronchus kinking was defined as the slit-like obstruction 
without sputum plugging and lobar torsion with the bronchoscopy after surgery regardless of 
middle lobe atelectasis.

Results:
One hundred ninety patients were enrolled in this study. Middle lobe bronchus kinking was 
observed in 14% (7.3%). The presence of emphysema (P=0.039), the lower original volume of 
middle lobe (median 404.0 vs. 338.5, p=0.011), the lower volume ratio of right middle lobe / 
right upper lobe (RML / RUL) (median 0.508 vs. 0.420, p=0.010) were significant risk factors 
of the occurrence of middle bronchus kinking. Only RML / RUL ratio out of the volume ratio of 
each lung lobe had no difference by gender (median 0.530 vs. 0.508, p=0.91), which suggested 
that RML / RUL was an appropriate indicator to assess the risk of middle lobe bronchus kinking.

Conclusions:
The lower ratio of RML / RUL volume was a predictor of the middle bronchus kinking after 
right upper lobectomy regardless of gender.

Disclosure: No significant relationships.
Keywords: bronchial kinking, anatomic rearragement, middle lobe bronchus kinking
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P-145

PREOPERATIVE PEAK EXPIRATORY FLOW IS A PREDICTOR FOR POST-
OPERATIVE PULMONARY COMPLICATIONS IN LUNG CANCER PATIENTS 
UNDERGOING LOBECTOMY

Kun Zhou
Thoracic Surgery Department, West China Hospital, Sichuan University, Chengdu, China

Objectives:
Cough impairment may lead to accumulation of pulmonary secretions which can increase the 
risk of PPCs. Peak expiratory flow (PEF) is a valid indicator to reflect airway patency and cough 
efficiency. The aim of this study is to investigate the effect of preoperative PEF on PPCs and 
evaluate the changes in PEF through the pulmonary rehabilitation.

Methods:
Retrospective research was conducted on 562 lung cancer patients who underwent lobectomy 
at the West China Hospital from January 2014 to June 2016. The associations between pre-
operative PEF and PPCs were analyzed by patients’ basic characteristics and clinical data in 
hospital. Based on retrospective data analysis, we performed a prospective cohort study with a 
total 72 subjects whose PEF under cut-off value from September 2016 to September 2017. The 
intervention group received high-intensive pulmonary rehabilitation regimen before lobectomy, 
and control group was treated with usual care. We analyzed the changes in PEF and occurrence 
of PPCs in both groups.

Results:
Preoperative PEF value in PPCs group (294.2±99.1 L/min) was significantly lower than Non-
PPCs group (362.9±105.6 L/min) (P<0.001). According to the binary logistics regression analysis, 
PEF and operative time were independent risk factors for PPCs. Further, ROC curve showed that 
PEF=250 L/min was the cut-off value for predicting the occurrence of PPCs in female patients 
(AUC=0.717, 95%CI: 0.655-0.773) and PEF=320 L/min for males (AUC=0.736, 95%CI: 0.684-
0.784). The PEF showed an increase of 44.9±24.7 L/min in the intervention group compared 
with 5.8± 7.2 L/min in the control group (between-group difference 39.8 L/min, 95%CI: 27.8-
50.5, P<0.001). The incidence of PPCs in control group (33.3%) was significantly higher than 
intervention group (11.1%) (P=0.023).

Conclusions:
PPCs are associated with preoperative PEF, and PEF is a predictor for PPCs following lobectomy 
in lung cancer patients. Pulmonary rehabilitation is a feasible strategy for patients to improve 
PEF and frequency of PPCs.

Disclosure: No significant relationships.
Keywords: peak expiratory flow, postoperative pulmonary complications, pulmonary rehabilita-
tion, pulmonary surgical procedures



403

   P
oster

A
b

stracts P
-001-P

-266

Dublin – Ireland – 2019 ABSTRACTS

P-146

THE GUARDIAN CHIN STITCH AFTER (LARYNGO-)TRACHEAL RESECTIONS: 
AN EVIDENCE-BASED OR TRADITIONAL MANEUVER?

Thomas Schweiger1, I. Roesner2, I. Rodrigues3, M. Evermann1, S. Schwarz1, A. Benazzo1, D. 
Denk-Linnert2, W. Klepetko1, K. Hoetzenecker1

1Thoracic Surgery, Medical University of Vienna, Vienna, Austria 
2Division of Phoniatrics and Logopedics, Medical University of Vienna, Vienna, Austria 
3Division of Thoracic Surgery, Hospital das Clinicas da Faculdade de Medicina da Universidade 
de Sao Paulo, Sao Paulo, Brazil

Objectives:
Anastomotic dehiscence is a major and potentially life-threatening complication after laryngo-
tracheal surgery. The “guardian” chin stitch is thought to prevent hyperextension of the neck 
post-operatively and therefore protects the anastomosis from excessive tension. This maneuver 
was introduced early in tracheal surgery and is now routinely performed by many airway sur-
geons. However, the evidence for or against it is sparse.

Methods:
We performed a retrospective analysis of all adult patients receiving (laryngo-) tracheal resection 
at our department from 10/2011 to 10/2018. According our policy, none of the patients received 
a chin stitch during the surgical procedure. Instead, a head cradle was used to obtain anteflexion 
of the neck and the patients were instructed to avoid hyperextension of the neck during the hos-
pital stay. The patient received follow-up endoscopy 3 months after surgery. The post-operative 
outcome and the rate of anastomotic complications were analyzed.

Results:
A total of 135 patients were included in this study. Median age at surgery was 53 years (18-80). 
63 patients received tracheal resection, 22 cricotracheal resection, 38 extended cricotracheal 
resection and 12 single-stage laryngotracheal reconstruction. The median resection length was 
25mm (range 10-70mm). None of the patients received a guardian chin stitch. Median stay on 
ICU was 1 day (range 0-40) and median hospital stay 6 days (range 2-154). One patient (0.74%) 
had partial dehiscence after emergency re-intubation, which required revision surgery and re-
anastomosis. Three patients (2.2%) had a prolonged airleak > 24h with partial necrosis, however 
healing occurred spontaneously without further surgical intervention. Noteworthy, 2 of these 
patients received previous radiotherapy at the level of the anastomosis.

Conclusions:
After enough mobilization of the central airways, the postoperative anteflexion of the neck 
supported by a head cradle is capable to prevent excessive anastomotic tension and dehiscence. 
Our results question the routine use of the guardian chin stitch after laryngotracheal surgery.

Disclosure: No significant relationships.
Keywords: airway, complications, laryngotracheal
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P-147

THE USE OF HYPERBARIC OXYGEN THERAPY IN THE MANAGEMENT OF 
TRACHEAL AND ESOPHAGEAL ANASTOMOTIC COMPLICATIONS

Luis Tapias, C. Wright, M. Lanuti, A. Muniappan, D. Mathisen
Division of Thoracic Surgery, Massachusetts General Hospital, Boston, United States of America

Objectives:
Failure of anastomotic healing is a morbid complication after airway or esophageal surgery. We 
have accumulated experience with a novel use of hyperbaric oxygen therapy (HBOT) to rescue 
at-risk anastomoses or manage anastomotic failures in thoracic surgery.

Methods:
Retrospective review of 23 patients who received HBOT as an adjunct to manage the difficult 
problem of tracheal or esophageal anastomotic complications from 2007-2018. HBOT was 
delivered at 2atm with 100% oxygen for 90min. A stable airway was required in all patients. 
Frequent endoscopies were used for surveillance of anastomotic healing.

Results:
Twenty-one patients underwent airway resection and reconstruction while 2 patients underwent 
esophagectomy. Of the patients having airway surgery, 7 (33.3%) had diabetes, 9 (42.9%) had a 
previous tracheostomy, 6 (28.6%) had previous endobronchial interventions, and 5 (23.8%) had 
previous airway surgery. Tissue coverage of the airway anastomosis was performed in 17 (81%) 
patients. Release maneuvers were used in 3 (14.3%) patients. Focal necrosis of the anastomosis 
was found in 14 (66.7%) patients, while partial dehiscence was observed in 7 (33.3%). Patients 
received a median of 8.5 HBOT sessions (interquartile range, 5-19.5). The airway anastomosis 
healed in 18 (85.7%) patients after a median of 8 days (interquartile range, 5-12 days). Post-
operatively, airway appliances were required in 4 (19%) patients. Overall airway anastomotic 
outcomes were considered satisfactory in 18 (85.7%) patients. Additionally, two patients expe-
rienced ischemia at the anastomosis after esophagectomy with gastric conduit reconstruction, 
for which they received 11 and 15 HBOT sessions. The anastomosis healed in both patients. 
HBOT-related complications occurred in 3/23 patients (13%) with ear discomfort occurring in 
two and claustrophobia in one.

Conclusions:
Hyperbaric oxygen therapy is a useful adjunct in the management of complicated airway and 
esophageal anastomotic problems or to support at-risk anastomoses. Rapid granulation, early 
re-epithelialization and angiogenesis are thought to the mechanisms involved.

Disclosure: No significant relationships.
Keywords: airway, trachea, esophagus, anastomosis, hyperbaric oxygen



405

   P
oster

A
b

stracts P
-001-P

-266

Dublin – Ireland – 2019 ABSTRACTS

P-148

MANAGEMENT OF PREGNANCY-ASSOCIATED IDIOPATHIC LARYNGOTRA-
CHEAL STENOSIS

Luis Tapias, T. Rogan, C. Wright, D. Mathisen
Division of Thoracic Surgery, Massachusetts General Hospital, Boston, United States of America

Objectives:
Idiopathic laryngotracheal stenosis (ILS) is a rare condition in women, that rarely arises during 
pregnancy (15/338 patients, 4.4%). Little is known about the management of this condition. 
This study seeks to evaluate the management of patients with pregnancy-associated ILS and 
explore potential differences in outcome when compared to non-pregnancy-associated patients.

Methods:
Retrospective review of the medical records of 15 patients who underwent surgical management 
of pregnancy-associated idiopathic laryngotracheal stenosis from 1971 to 2017. Select variables 
and outcomes where compared to non-pregnancy-associated ILS patients.

Results:
Fifteen patients underwent surgical treatment of pregnancy-associated ILS. Symptoms devel-
oped during their first pregnancy. All were managed with dilations until delivery. Stridor was 
present in 73%. Four had a tracheostomy at some point in their care. Thirteen patients were 
dilated (median, 3 times). ANA testing was positive in 7/12 (58.3%) patients, while 0/13 (0%) 
had a positive ANCA test. All patients underwent laryngotracheal resection. The median length 
of resection was 2.25cm. Histopathology revealed fibrosis in 15 patients and inflammation in 
12. Seven specimens were stained for expression of hormonal receptors; 7 (100%) had staining 
for estrogen receptors while 5 (71.4%) were positive for progesterone receptors. Anastomotic 
granulations occurred in 2 (13.3%) patients and 3 (20%) had glottic edema. Airway outcomes 
were good in 13 (86.7%) patients and fair in 2, requiring postoperative dilation. Outcomes 
were not different when compared to non-pregnancy-associated patients (p=0.363), even when 
adjusting for known risk factors. 

Variable Non-pregnancy associ-
ated ILS

Pregnancy-associated 
ILS p value

ANA positive (n=163) 69/151 (45.7%) 7/12 (58.3%) 0.550

ANCA positive (n=197) 4/184 (2.2%) 0/13 (0%) 1.000

ER positive (n=75) 51/68 (75%) 7/7 (100%) 0.339

PR positive (n=75) 49/68 (72.1%) 5/7 (71.4%) 1.000

Good-to-excellent air-
way result (n=263) 228/248 (91.9%) 13/15 (86.7%) 0.363

Conclusions:
Pregnancy-associated ILS is a rare condition. The pathophysiology is unclear but the appear-
ance of symptoms during pregnancy suggests involvement of hormonal factors. Dilation during 
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pregnancy followed by laryngotracheal resection after delivery is the preferred treatment. 
Pregnancy association does not seem to affect outcomes, with expected satisfactory results in 
most patients.

Disclosure: No significant relationships.
Keywords: tracheal stenosis, laryngotracheal stenosis, airway, trachea
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MIR-21 UP-REGULATION IN ACQUIRED LARYNGOTRACHEAL STENOSIS 
AND IDIOPATHIC LARYNGOTRACHEAL STENOSIS

Naofumi Miyahara, A. Benazzo, T. Schweiger, W. Klepetko, K. Hoetzenecker
Thoracic Surgery, Medical University of Vienna, Vienna, Austria

Objectives:
Benign laryngotracheal stenosis (BLTS) is characterized by endoluminal scaring of larynx and/
or trachea. The mechanisms leading to this self-maintaining fibrosis are still unknown. Although 
miR-21 has been shown to contribute to fibrosis in other diseases, it has not been studied in BLTS.

Methods:
Clinicopathological data of patients who underwent a tracheal or cricotracheal resectionin our 
department between 2011 and 2017 were reviewed. Formalin-fixed paraffin-embedded tissue of 
45 acquired larygotracheal stenosis (ALTS) patients and 17 idiopathic larygotracheal stenosis 
(ILTS) patients and 5 normal tracheal tissue samples as control were evaluated for the expression 
of miR-21 by in situ hybridization (ISH).

Results:
Strong dysplasia of epithelium was found in both disease entities but was more frequent in ALTS 
samples than in ILTS (29/45 (64.4%) vs 6/17 (35.3%), p=0.03); the proliferation of tracheal grand 
in ILTS samples was stronger compared to ALTS (17/45 (37.7%) vs 14/17 (82.4%), p=0.001). 
All control samples showed a negative or only faint miR-21 expression, whereas a significant 
miR-21 up-regulation was observed in samples from airway stenosis patients. Epithelial miR-21 
expression was found in 19/45 (42.2%) and 6/17 (35.3%), subepithelial miR-21 expression was 
found in 32/45 (71.1%) and 10/17 (58.8%) of ALTS and ILTS samples, respectively. However, 
no significant difference of miR-21 expression was detected between ALTS and ILTS samples.

Conclusions:
This is the first study demonstrating miRNA dysregulation in ALTS and ILTS patients. MiR-21 
overexpression may contribute to the ongoing fibrosis in both disease entities. Animal studies 
are planned to evaluate the role of miR-21 as a potential therapeutic target in airway stenosis.

Disclosure: No significant relationships.
Keywords: tracheal resection, benign tracheal stenosis, miR-21
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ARE RISK SCORES RELEVANT TO IMPROVE THE SURGICAL OUTCOMES 
IN MULTIPLE RIB FRACTURES?

C. D’Aubreby1, M. Puyraveau2, P.E. Falcoz3, S. Guinard1, J. Seitlinger3, D. Kaddoche3, S. Perrier3, 
A. Olland3, Gilbert Massard3

1Thoracic Surgery, Nouvel Hopital Civil, Strasbourg, France  
2Centre de Recherche Clinique et Biologique De Besançon, CHU de Besançon, Besancon Cedez, 
France  
3Thoracic Surgery, University Hospital Strasbourg, Strasbourg, France 

Objectives:
Main complications of multiple rib fractures are of respiratory nature (pneumonia; prolonged 
mechanical ventilation). Surgical stabilization significantly decreases post-operative complica-
tions in patients extubated within 24 hours following surgery. Two previously published scores 
help predict post-operative outcome to better select patients undergoing surgical stabilization 
in order to improve the immediate post-operative curse. The aim of our study is to compare the 
results of both scores to our cohort of operated patients with multiple rib fractures.

Methods:
Surgical stabilization is discussed for any patient aged 45 years or more and/or with more than 
4 rib fractures. We prospectively collected data for all patients operated in our institution from 
2010 Jan 1st to 2018 June 30th. For each patient (i) Ribscore (Champman et al, J Trauma Acute 
Care Surg 2016;80:95-101), and (ii) Risk Score Flail Chest (RSFC) (Zehr et al, Ann Thorac Surg 
2015;100 :223-8) were calculated to be compared to the results of our cohort in order to test the 
predictive value of each score for immediate post-operative complications.

Results:
Two hundred and sixty-nine patients underwent surgical stabilization: 39% developed pneu-
monia, 17,8% were ventilated more than 48h, 3,7% deceased. For the Ribscore sensitivity and 
specificity were respectively 61.0% and 53.0% for predicting pneumonia, and 33.3% and 91.9% 
for predicting prolonged mechanical ventilation. The RSFC was not consistent at all with the 
post-operative outcome of our cohort.

Conclusions:
Both scores we have tested lack of relevance. An accurate score to better select the indication 
for surgical stabilization in order to improve immediate post-operative outcome still needs to 
be developed.

Disclosure: No significant relationships.
Keywords: score, trauma, chest wall, rib fracture
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ANTIBIOTIC LOADED CERAMIC STERNUM FOR STERNAL REPLACEMENT 
DURING REFRACTORY DEEP STERNAL WOUND INFECTION. ABOUT 3 CASES

J. Tricard1, Anaëlle Chermat1, E. Denes2, S. El Balkhi3, F. Bertin1

1Thoracic Surgery, Dupuytren Teaching Hospital, Limoges, France 
2R&D, I.Ceram, Limoges, France 
3Pharmacology Lab, Dupuytren Teaching Hospital, Limoges, France

Objectives:
Sternum reconstruction after its destruction during refractory deep sternal wound infection 
(DSWI) mainly relies on vacuum-assisted closure therapy (VAC) and muscle flaps which has 
some pitfalls. We report here the use of an antibiotic loaded prosthesis for sternal replacement 
during DSWI. The device is a porous alumina sternum loaded with gentamicin. The aim is to 
obtain a mechanical replacement of the sternum associated to its bacterial protection during 
implantation thanks to antibiotic local release.

Methods:
This device was implanted in three patients with DSWI and persistent infected sternal dehiscence. 
We report the clinical experience and follow-up.

Results:
It was three men, with a mean age of 66.5 years, who underwent coronary heart by-pass and 
developed DSWI. They were all treated with VAC, multiple surgeries and several lines of antibiotic 
treatment. They were operated on with an antibiotic loaded alumina sternum 10, 2 and 15 months 
after cardiac surgery. No complication occurred during surgeries which were simplier than muscle 
flaps. Local gentamicin concentration exceeded the one needed for its efficacy while no antibiotic 
was found in the blood (see table). Wound healing was obtained quickly. Previously unknown 
gentamicin resistant bacteria present in the surgical wound at the time of positioning required 
sternal implant removal for one patient after 19 months. Tissues below the removed prosthesis 
were totaly healed and strong enough to stabilize the chest. Despite this adverse event, after a 
mean follow-up of 22 months, all patients are well-being. For the two patients who presented 
an infection with bacteria sensitive to gentamicin, no recurrence occurred after a follow-up of 
>30 and >9 months. Chest wall reconstruction with the ceramic was efficient. The pulmonary 
function tests slightly improved. 
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H1 H24 From H1 to 
H48

Antibiotic
Loaded 
dose 
(mg)

Local concen-
tration (mg/L)

Comparison 
to the needed 
concentration

Local concen-
tration (mg/L)

Compari-
son to the 
needed 
concentra-
tion

Antibiotic 
sampled 
in blood 
(mg/L)

#2 Gentami-
cin 320 1500 >175 folds 395 >50 folds <0.5

#3 Gentami-
cin 160 2100 >260 folds 37 >5 folds <0.5

Conclusions:
These three implantations are promising for patients with sternal destruction after DSWI, offer-
ing a protection against bacteria and a chest stabilisation.

Disclosure: J. Tricard: Antibiotic loaded ceramic sternum
A. Chermat: Antibiotic loaded ceramic sternum
E. Denes: I.Ceram Employee
E. Denes: Antibiotic loaded ceramic sternum
S. El Balkhi: Antibiotic loaded ceramic sternum
F. Bertin: Antibiotic loaded ceramic sternum
Keywords: ceramic sternum, DSWI, mediastinitis, prosthesis, antibiotic
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PLATES OR STRUTS VERSUS AN EXTRACORTICAL RIB FIXATION IN FLAIL 
CHEST PATIENTS: TWO-CENTER EXPERIENCE

Duilio Divisi1, M. Barone2, G. Zaccagna1, P. Camplese2, W. Di Francescantonio1, F. Mucilli2, 
R. Crisci1

1Cardiovascular and Thoracic, University of L’Aquila, Thoracic Surgery Unit, “G. Mazzini” 
Hospital, Teramo, Italy 
2Department of General and Thoracic Surgery, University “G. D’Annunzio”, Chieti, Italy

Objectives:
Flail chest is a life-threatening condition complicating several chest trauma events. Notwithstand-
ing advances in medical and surgical management, its morbidity and mortality rate are still high. 
Aim of this study is to compare two techniques for parietal thoracic stabilization by analysing 
both early and long-term patients’ outcome.

Methods:
A retrospective study from January 2006 and January 2018 involving sixty-five non-randomized 
consecutive surgical flail chest (36 plates/struts fixation and 29 wires stabilization) was conducted. 
Most of patients were admitted after a blunt trauma (n. 60, 92.3%) with a mean Abbreviated 
Injury Scale (AIS) of 2.38 ± 0.82 and a mean Injury Severity Score (ISS) of 3.02 ± 8.21.

Results:
By clustering population according to surgical strategy and considering the statistical differ-
ences in AIS and ISS, plates or struts stabilization influenced an immediate restoring of both 
carbon-dioxide levels (36.00 vs 38.89 mmHg, 95%CI 0.25 – 5.52, p=0.032) and oxygen-blood 
saturation (97.61 vs 96.43%, 95%CI: -2.04 – -0.31, p=0.008) in the early postoperative period. 
Furthermore, struts or plates ensured a better recovery of daily activities (QAL= 1.0: 7 vs 0, 
p=0.012) but, at the 3rd month no difference in QAL were found in complete recovery (QAL=1.0: 
26 vs 19, p=0.563) and in functional invalidating outcomes (0<QAL<0.49: 0 vs 1, p=0.265).

Conclusions:
Comparing the two techniques, plate/strut fixation is characterized by a lower rate of postoperative 
morbidity and mortality. Wires stabilization, however, is more rapid (especially in emergency 
conditions or haemodynamic instability) and does not leave permanent synthesis.

Disclosure: No significant relationships.
Keywords: flail chest, trauma, operative fixation, struts, plates, Kirshner’s wires
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R3+R4 VERSUS R3 SYMPATHICOTOMY FOR PALMAR AND PLANTAR HYPER-
HIDROSIS, WHICH ONE IS BETTER?

Chenglin Yang, H. Mao, H. Bai, H. Wu
Department of Thoracic Surgery, Peking University Shenzhen Hospital, Shenzhen, China

Objectives:
More than 50% palmar hyperhidrosis (PAL) patients accompany with plantar hyperhidrosis 
simultaneously. There is a bizarre phenomenon that many patients with plantar hyperhidrosis 
(PLH) have been improved after thoracic sympathetic surgery. However, few studies proved this. 
TTherefore, we compared the long-term results of R3 and R3+ R4 sympathicotomy in palmar 
and Plantar hyperhidrosis patients.

Methods:
We retrospectively reviewed 253 patients with palmar and Plantar hyperhidrosis who underwent 
video-assisted thoracoscopic sympathicotomy between January 2012 and December 2017. We 
compared the preoperative baseline data and clinical data of 220 patients who underwent R3 
and R3 + R4 sympathectomy. Follow-up focusing on the recurrence, overall satisfaction and 
compensatory sweating (CH) were carried out. Then propensity matching analysis was performed 
(1:1, caliper 0.05, controlling for age, gender, BMI, and the degree of palmar and Plantar hyper-
hidrosis preoperative). Mann-Whitney U test was used for data statistical.

Results:
The R3+R4 sympathicotomy are more effective than R3 group to relieve palmar (98.75% vs 
93.33%, P=0.007) and plantar hyperhidrosis (65.63% vs 45.00%, P=0.008). After propensity 
matching, these differences were still significant in hyperhidrosis relief of palmar (100% vs 
93.33%, P=0.012) and plantar (63.33% vs 46.67%P=0.028). There was 4 and 2 patients recur-
rence after-6 months follow-up in R3 and R3+R4 group respectivly. There were no perioperative 
death, secondary operation or drainage postoperative, and no horner syndrome in the two groups.

Conclusions:
When compared with R3 sympathicotomy, R3+R4 sympathicotomy can achieve a higher rate of 
improving palmar and plantar hyperhidrosis without increasing the incidence of CH. R3+R4 sym-
pathicotomy is a feasible and reliable method in the treatment of palmar and plantar hyperhidrosis.

Disclosure: No significant relationships.
Keywords: compensatory hyperhidrosis, sympathicotomy, palmar hyperhidrosis, plantar 
hyperhydrosis
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OBJECTIVE EVALUATION OF THORACIC FUNCTION AFTER CHEST WALL 
RESECTION BY USING LUNG VOLUMETRY.

Takahide Toyoda, H. Suzuki, Y. Ito, T. Kaiho, K. Ohashi, Y. Shiina, Y. Sata, T. Yamamoto, J. 
Morimoto, Y. Sakairi, H. Wada, T. Nakajima, I. Yoshino
Department of General Thoracic Surgery, Graduate School of Medicine, Chiba University, Chiba, 
Japan

Objectives:
In the surgical treatment of chest wall tumors, chest wall reconstructions by various materials are 
attempted frequently, but the best method is not decided. The quality of the operative type cannot 
be compared because no inspection can evaluate the postoperative thoracic function objectively. 
The possibility of a new image evaluation method was explored by measuring the lung volume 
(LV) before and after surgery and comparing the resected area and reconstruction method.

Methods:
From 2004 to 2017, 50 patients with chest wall tumor underwent surgery at our institute. Among 
them, the cases with lung resection and not evaluated by postoperative CT were excluded, and 23 
patients were subjected. Chest wall resection area was the vertical diameter × horizontal diameter 
in the tissue specimen. LV before and after surgery was measured using SYNAPSE VINCENT 
(FUJIFILM, Tokyo, Japan), LV change rate was calculated in postoperative/preoperative LV of 
the operative side × preoperative/postoperative LV of the opposite side.

Results:
The reconstruction method was four rigid reconstructions (a combination of titanium mesh and 
ePTFE sheet), eleven non-rigid reconstructions (ePTFE sheet only) and eight non-reconstruction 
including three no chest wall resected cases. The weak correlation was observed on the x-axis 
of the chest wall and the rate of LV change on the y-axis (| r | = 0.26). The approximate straight 
line of the chest wall resection area and the LV change rate was y = -0.00053 x + 0.98453. 
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Conclusions:
When reconstruction is good, as the chest wall resection area becomes more extensive, the LV 
change rate decrease slowly. Since it deviates significantly downward from the predicted LV 
change rate of the correlation line in the case of poor reconstruction, the presence and extent of 
this divergence may lead to the procedure evaluation of the chest wall resection reconstruction.

Disclosure: No significant relationships.
Keywords: chest wall tumor, chest wall reconstruction, volumetry
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INITIAL EXPERIENCE WITH A NOVEL MODULAR PROSTHESIS FOR STER-
NAL RECONSTRUCTION

Haifeng Wang1, M. Liu1, Y. Xiao2, J. Zhang3, G. Yu4, C. Chen1, G. Jiang1

1Department of Thoracic Surgery, Shanghai Pulmonary Hospital, Tongji University School of 
Medicine, Shanghai, China 
2Department of Thoracic Surgery, Sichuan Science City Hospital, Mianyang, China  
3Department of Thoracic Surgery, Harbin Medical University Cancer Hospital, Harbin, China  
4Department of Thoracic Surgery, Jiangyin People’s Hospital, Wuxi, China

Objectives:
Existing prostheses for sternal reconstruction are usually fixed in shape and size. We evaluated 
a novel modular prosthesis that allows tailoring for individual patients.

Methods:
The system consists of manubrium, upper sternal body, lower sternal body, clavicle and rib 
modules made of platinum - each with 3-6 different sizes. Modules are assembled to produce a 
prosthesis exactly fitting the sternal defect during operation. The experience with the first seven 
consecutive patients on which this system was employed was reviewed.

Results:
The system was applied in seven patients requiring sternal reconstruction following sternal 
resection for chondrosarcoma, malignant solitary fibroma, chondrosarcoma, malignant myo-
epithelioma and metastatic breast cancer respectively. Five of the patients were female. The 
average age was 58.43 years. None of the patients received preoperative chemo/radio-therapy. 
The size of the defects varied from 14 to 272 cm2, with a median area of 80 cm2. On average, 
4 sternal modules and 4.57 rib modules were used on each patient. The mean operation time 
was 211.40 min (120-300 min), and the mean intra-operative blood loss was 271.43 ml (50-600 
ml). There was no perioperative mortality or major morbidity. On follow-up for a median of 6 
months (0-31 months), all prostheses remained intact and there was no local infection, effusion 
or loosening. One patient died of recurrence and metastasis 4 months after surgery, and the other 
6 remained recurrence-free and well.

Conclusions:
This novel modular system can be safely and feasibly applied for reconstruction of the sternum 
following sternal resections. Further studies are warranted to define its role and possible advantages.

Disclosure: No significant relationships.
Keywords: sternum, reconstruction, modular
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CAN SURGICAL REPAIR FOR PECTUS EXCAVATUM CONTRIBUTE TO LUNG 
GROWTH?

Yuki Ito, H. Suzuki, J. Naito, T. Kaiho, K. Ohashi, Y. Shiina, Y. Sata, T. Toyoda, T. Yamamoto, 
J. Morimoto, Y. Sakairi, H. Wada, T. Nakajima, I. Yoshino
Department of General Thoracic Surgery, Chiba University Graduate School of Medicine, Chiba-
shi, Chiba, Japan 

Objectives:
Disturbances in the growth of the lung parenchyma, as well as the sternum and costal arches, are 
suspected to be involved in the pathogenesis of pectus excavatum. Recent studies have shown 
that the surgical repair of pectus excavatum improved not only cosmetic deformity but also 
the cardiac and pulmonary functions. However, there have been no studies on the morphologi-
cal changes of the lung parenchyma. The purpose of this study was to investigate whether the 
improvement of chest deformity is associated with the growth of the lung parenchyma after 
surgery for pectus excavatum.

Methods:
Ten patients with pectus excavatum who were treated by Nuss procedure were examined. Preop-
erative computed tomography (CT) and postoperative CT (2.5±1.2 years) scans were compared 
using a 3-dimensional image analysis system (SYNAPSE VINCENT, Fujifilm, Japan). Their 
thoracic changes were evaluated according to the Haller index, as well as the lung volume, 
radiologic average lung density and radiologic lung weight.

Results:
The average age of the 10 patients (male, n=8; female, n=2) was 13.8 years (range, 6–26 years). 
The Haller index was significantly improved from preoperative 5.18 ± 2.20 to postoperative 3.68 
± 1.38 (p=0.0025). The postoperative lung volume was significantly increased 107.1±19.6% 
than preoperative lung volume (2623.2 ± 1310.4 mL vs. 3170.5 ± 1233.4 mL (p=0.01)). And the 
postoperative radiologic lung weight which was calculated from lung volume and CT density 
were also increased 121.6±11.3% than preoperative radiologic lung weight (523.4 ± 129.8 g vs. 
631.5 ± 138.6g (p=0.00015)).

Conclusions:
The increase in the radiologic lung weight after the surgical repair of pectus excavatum was 
more significant than the increase in lung volume. This might suggest lung parenchymal growth 
caused by the improvement of the chest wall deformity. Further investigations are warranted.

Disclosure: No significant relationships.
Keywords: pectus excavatum, Nuss procedure, compensatory lung growth
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A SURGICAL APGAR SCORE（SAS）-BASED NOMOGRAM FOR PREDICT-
ING MAJOR MORBIDITY AFTER ESOPHAGECTOMY IN PATIENTS WITH 
ESOPHAGEAL CARCINOMA

Yong Xi, W. Shen
Department of Thoracic Surgery, Ningbo Medical Center Lihuili Eastern Hospital, Ningbo, China

Objectives:
Esophagectomy for malignancy represents an operation with relatively high risk of postopera-
tive complications. The Surgical Apgar Score (SAS) has been validated to be a strong predictor 
of major morbidity after esophagectomy in esophageal carcinoma. The aim of this study was to 
construct and validate a SAS-based nomogram for predicting major morbidity after esophagec-
tomy in patients with esophageal carcinoma.

Methods:
We reviewed a total of 251patients who had undergone radical esophagectomy for malignant 
disease in our hospital, including the data of preoperative characteristics, intraoperative details, 
and short-term outcomes. The postoperative 30-day major morbidity was recorded as the outcome. 
A SAS-based nonogram to predict the risk of postoperative major morbidity was constructed, 
and the validating curves for the probability were drawn.

Results:
Major morbidity happened was 39.04% of cases. On the basis of final regression analysis, the 
boy mass index (BMI), American Society of Anesthesiologists (ASA) classification, diabetes 
mellitus and SAS were identified and entered into the nomogram. The nomogram showed an 
excellent discrimination, with an area under the receiver operating characteristics (ROC) curve 
of 0.901 for internal validation. The calibration curves for the probability of major morbidity 
showed optimal agreement between the predicted probability by the nomogram and the actual 
probability.

Conclusions:
We constructed a SAS-based nomogram that can effectively predict the risk of major morbidity 
after esophagectomy in patients with esophageal carcinoma. With a highly accurate and greatly 
simple model, clinicians could more precisely facilitate the individual perioperative management 
for decreasing the postoperative complication.

Disclosure: No significant relationships.
Keywords: esophagectomy, Surgical Apgar Score (SAS), major morbidity, nomogram, esopha-
geal carcinoma
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PROGNOSTIC SIGNIFICANCE AND ROLE OF THORACIC LYMPH NODE 
METASTASIS BASED ON CHINESE EXPERT CONSENSUS IN ESOPHAGEAL 
CANCER

Q. Shang, Long-Qi Chen
Department of Thoracic Surgery, West China Hospital of Sichuan University, Chengdu, Sichuan, 
China

Objectives:
The Chinese expert consensus on thoracic lymph node dissection in radical esophagectomy (Chi-
nese Criteria, 2017 edition) was newly promoted. This study examined the prognostic significance 
and role of thoracic lymph node metastasis based on the Chinese Criteria for esophageal cancer.

Methods:
Data of patients with thoracic esophageal squamous cell carcinoma (ESCC) who underwent cura-
tive esophagectomy in the West China Hospital from May 2005 to May 2011 were retrospectively 
analyzed. Patients’ prognosis and clinicopathological features were compared to determine the 
role of Chinese Criteria and their relationship with UICC/AJCC 8th TNM staging.

Results:
Overall, 2285 qualified patients were divided into the no (n=1148), skip (n=156), local (n=65), 
and mediastinal (n=316) metastasis groups according to the Chinese Criteria. Significant prog-
nostic differences occurred among the four groups in the all thoracic and lower mediastinal ESCC 
patients (both P<0.001). The Chinese Criteria grouping was an independent prognostic factor for 
all thoracic (P<0.001; hazard ratio [HR]=1.317, 95% confidence interval [CI]: 1.266, 1.370), upper 
(P<0.001; HR=1.391, 95%CI: 1.264, 1.530), and lower mediastinal ESCC (P<0.001; HR=1.312, 
95%CI: 1.257, 1.370). Significant prognostic differences among Chinese Criteria groups occurred 
with N1 (P=0.014) and N2 (P=0.018) stages only. Significant differences in survival among N 
stages were found in local (P<0.001) and mediastinal (P=0.009) metastasis groups.

Conclusions:
Our study was the first to report the Chinese Criteria in measuring the degree of thoracic lymph 
node metastasis. Similar to N-stage, the Chinese Criteria were confirmed as an independent 
prognostic factor for thoracic ESCC. Further confirmation of our findings is warranted.

Disclosure: No significant relationships.
Keywords: esophageal cancer, Chinese criteria, UICC/AJCC 8th TNM staging, prognosis
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CLINICAL UTILITY OF ROBOT-ASSISTED TRANSTHORACIC ESOPHAGEC-
TOMY IN ADVANCED ESOPHAGEAL CANCER AFTER NEOADJUVANT CHEMO-
RADIATION THERAPY

J.K. Yun1, B.K. Chong1, Han Pil Lee1, I. Lee2, C. Gong2, B.S. Kim2, H.R. Kim1, D.K. Kim1, S. 
Park1, Y. Kim1

1Department of Thoracic and Cardiovascular Surgery, Asan Medical Center, University of Ulsan 
College of Medicine, Seoul, Republic of Korea 
2Division of Stomach Surgery, Department of Surgery, Asan Medical Center, Ulsan University 
College of Medicine, Seoul, Republic of Korea

Objectives:
Although robot-assisted minimally-invasive esophagectomy (RAMIE) surgeries are expand-
ing clinically, few cases have reported patients with locally-advanced esophageal cancer who 
underwent neoadjuvant chemoradiation therapy (nCRT).

Methods:
From 2013 to 2017, 219 patients with esophageal squamous cell carcinoma underwent RAMIE 
at the Asan medical center and 35 of them received nCRT. During the period, 289 patients 
underwent conventional open esophagectomy (OE) and 111 patients underwent nCRT. We 
compared postoperative mortality and morbidity of RAMIE and OE patients after nCRT. We 
also collected information about patients who underwent RAMIE alone without nCRT (n=184) 
and investigated the prognostic impact of nCRT within RAMIE patients.

Results:
Among patients who underwent nCRT, the RAMIE and OE groups had similar operative time 
and estimated blood loss with a high rate of complete resection. In addition, no significant 
differences existed in early-period mortality and recurrence rate (≤1 yr). With respect to post-
operative morbidities, such as anastomosis leakage, chylothorax, postoperative bleeding, and 
wound infection, only vasopressor use was significantly higher in the OE group (P < 0.001). The 
RAMIE group had a lower, but not statistically significant, postoperative pneumonia incidence 
than the OE group (5.7% vs. 13.5%, P = 0.341). Based on logistic univariate analysis, nCRT 
had no prognostic effect on postoperative complications in patients who underwent RAMIE.

Conclusions:
In patients who received nCRT for locally-advanced esophageal cancer, RAMIE is safe and 
feasible with comparable postoperative mortality and morbidity to conventional OE. Patients 
with advanced-stage esophageal cancer after neoadjuvant chemoradiation therapy may be surgi-
cal candidates for robot-assisted esophagectomy. 
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Disclosure: No significant relationships.
Keywords: esophageal neoplasms, robotic surgical procedures, esophagectomy, minimally 
invasive surgical procedures, neoadjuvant chemoradiotherapy
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RADICAL THREE-FIELD LYMPHADENECTOMY STILL THE BEST OPTION FOR 
ESOPHAGEAL CANCER WITH EXTENSIVE LYMPH NODE INVOLVEMENT?

Apurva Ashok1, C.S. Pramesh2, S. Jiwnani2, G. Karimundackal2

1Thoracic Surgery (Surgical Oncology), Tata Memorial Hospital, Mumbai, India 
2Department Of Surgical Oncology, Tata Memorial Centre, Mumbai, India

Objectives:
Background: Esophageal cancer with extensive nodal involvement particularly supracarinal/
supraclavicular is not uncommon and carries poor prognosis. Multimodality treatment is the 
standard however results have not been encouraging. Objective: To assess feasibility and out-
comes of trans-thoracic esophagectomy with elective 3-field lymphadenectomy (3F-TTE) in 
esophageal cancer patients with supracarinal/supraclavicular nodal disease.

Methods:
A retrospective analysis was performed from a prospectively maintained surgical database 
and electronic medical records. Patients with clinical or radiological evidence of supracarinal/
supraclavicular lymphadenopathy and underwent 3F-TTE from Jan 2007 to Dec 2016 were 
included in the analysis. Patients who underwent 3F-TTE without clinico-radiological evidence 
of supracarinal/supraclavicular metastatic nodes were excluded. Demographic data, recurrence 
patterns and survival were analyzed.

Results:
During the study period 115 patients underwent planned 3F-TTE for suspected supracarinal/
supraclavicular lymph node metastases. Squamous cell carcinoma was the most common histol-
ogy (89%). Tumor location was middle-third esophagus in 76(66%) and lower-third in 36(31%) 
patients. Neoadjuvant chemotherapy was administered in 95%. The median number of nodes 
harvested was 40 (IQR: 32-49) and nodal involvement was seen in 67(58%) patients. Thirty 
patients had positive cervical nodes (28% of middle-third and/19% of lower-third). The 30-day 
mortality was 6% and major morbidity occurred in 30%. 11 patients received adjuvant therapy. 
After a median follow-up of 28 months, 56(49%) patients recurred; loco-regional+distant recur-
rence in 14%, loco-regional only in 17% and isolated cervical nodal recurrence in 3.5%. The 
three-year survival of the whole cohort was 48%. The survival rate in node-negative patients 
was 73% while in node-positive patients was 31%. Patients with positive supraclavicular nodes 
had a remarkable 3-year survival of 21%.

Conclusions:
3F-TTE provided loco-regional control with modest 3-year survival in this difficult subset of 
patients, with acceptable morbidity and mortality. Its role in this clinical scenario needs to be 
evaluated in randomized trials.

Disclosure: No significant relationships.
Keywords: esophageal cancer, 3-field lymphadenectomy, supracarinal/supraclavicular nodes
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TUMOR LOCATION IS AN INDEPENDENT PROGNOSTIC FACTOR OF ESOPHA-
GEAL ADENOCARCINOMA BASED ON THE EIGHTH EDITION OF TNM STAG-
ING SYSTEM IN CHINESE PATIENTS.

Yidan Lin
Thoracic Surgery Department Thoracic Surgery Department, West China Hospital of Sichuan 
Universityty, Chengdu, China

Objectives:
In the 8th edition TNM staging for esophageal cancer, tumor location was incorporated into the 
staging system for esophageal squamous cell carcinoma (SCC) but not for esophageal adenocar-
cinoma (EA). It is established that tumor location is an independent prognostic factor for SCC 
survival. However, the prognostic value of tumor location for esophageal adenocarcinoma is not 
clear. Therefore, we aimed to investigate the prognostic value of tumor location for EA based on 
the 8th edition TNM staging system using Chinese patients as the disease model.

Methods:
We conducted a retrospective analysis of the data of patients undergoing esophagectomy for 
EA, including demographic data, comorbidity, pathologic findings, surgical approach, adjuvant 
therapy, and survival time. Tumor location was categorized into two groups (adenocarcinomas at 
the esophagogastric junction (EGJ) and adenocarcinomas at other sites of esophagus). Univariate 
and multivariate analyses were applied. Propensity-score matched (PSM) analysis was conducted.

Results:
A total of 107 patients from January 2009 to December 2015 was included. The median follow-
up was 60.0 months and the median survival time was 41.0 months. By univariate analysis, EA 
in the EGJ (P=0.047), early pT stages (P=0.030), and moderate/well differentiation (P=0.022) 
were significantly correlated with better survival. Multivariate analysis shows tumor site (HR 
=0.536; 95% CI= 0.300-0.958], pT stage (HR =0.298; 95% CI= 0.124-0.717), and tumor dif-
ferentiation (HR =0.437; 95% CI= 0.238-0.802) were significant independent prognostic factors 
for overall survival. After adjusted by PSM, patients with EA at the EGJ still yielded significantly 
longer survival than those at other sites of esophagus (P=0.039, Fig.1) Figure 1. Survival curves 
of the matched esophageal adenocarcinoma patients stratified by tumor location (P = 0.039). 
EA=esophageal adenocarcinoma. 
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Conclusions:
Tumor location was an independent prognostic factor for esophageal adenocarcinoma based on 
the eighth edition of TNM staging system in Chinese patients. Therefore, different surgical thera-
peutic modalities may be applied for esophageal adenocarcinoma with different tumor locations.

Disclosure: No significant relationships.
Keywords: esophageal adenocarcinoma, prognosis, surgical treatmentee
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SURGICAL TECHNIQUE AFFECTING CERVICAL ANASTOMOSIS HEALING 
IN THE TREATMENT OF ESOPHAGEAL CARCINOMA

Yidan Lin, J. Luo
Thoracic Surgery Department, West China Hospital of Sichuan University, Chengdu, China

Objectives:
Minimally invasive esophagectomy through McKeown approach with cervical esophagogastros-
tomy has become popular for esophageal carcinoma. The the frequency of cervical anastomotic 
leakage remains high, ranging10%–25%. Among the factors affecting cervical anastomosis heal-
ing, surgical techniques including anastomosis mode (by hand sewing or by stapler), pushing the 
anastomosis back into the thorax or fixing it in the cervical area, are the key elements. The aim 
of this study was to identify the independent risk factors affecting cervical anastomotic healing, 
with special concern on surgical technique.

Methods:
A retrospective cohort study was conducted. Consecutive patients who underwent McKeown 
esophagectomy between January 2010 and April 2018 in our department were involved. Patients 
with cervical anastomotic leakage were assigned to group leakage, and patients without cervical 
anastomotic leakage were assigned to group none leakage. Factors of age, gender, technique 
details of cervical anastomosis, tumor location, surgery approach, pathologic diagnosis as well 
as main comorbidities were analyzed using univariate and subsequent multivariate analysis to 
identify independent risk factors affecting cervical anastomotic healing.

Results:
There were 518 patients involved. The median age was 62.6± 8.5 years (range, 36–80 years). In 
the univariate logistic regression analysis, fixation of anastomosis in the cervical area, anastomosis 
mode, diabetes and N stage were risk factors of postoperative leakage (P<0.1, table 1), and the 
statistic difference of cervical fixation, anastomosis mode and diabetes remained significant in 
the multivariate logistic regression analysis. Table1: A univariate analysis of the risk factors 
for anastomotic Leakage.
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NOTE: Surgery type includes MIE and Open; Anastomosis way includes hand-sewing and 
stapler anastomosis.

Conclusions:
Surgical technique of cervical fixation, stapled anastomosis as well as comorbidity of diabetes are 
independent risk factors of anastomotic leakage after esophagectomy with cervical anastomosis.

Disclosure: No significant relationships.
Keywords: esophageal cancer, anastomoses, surgical treatment
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RECOMMENDATION OF THE OPTIMAL PLANNED TIME OF DISCHARGE FOR 
PATIENTS UNDERGOING ESOPHAGECTOMY WITH IMPLEMENTATION OF 
ENHANCED RECOVERY AFTER SURGERY PROGRAM

Qiang Fang, K. Wang, Y. Han
Thoracic Surgery, Sichuan Cancer Hospital & Institute, School of Medicine, University of 
Electronic Science and Technology of China, Chengdu, China

Objectives:
The aim of this study was to investigate the distribution and influence factors of PLOS under 
the enhanced recovery after surgery (ERAS) program and recommend the optimal planned 
discharge time.

Methods:
A cohort of patients was studied with thoracic esophageal carcinoma who received esophagec-
tomy and the perioperative ERAS program from February 2013 to January 2018. The program 
included several important components: early oral diet, no nasogastric tube and restrictive peri-
operative fluid. Data were prospectively collected on adverse events (ADE) and complications 
causing delayed discharge.

Results:
There were 220 patients successfully completed the ERAS pathway. The mean and median PLOS 
was 9.6 days and 8.4 days (range: 5-28 days) respectively. The cohort patients were divided into 
four groups according to the PLOS (Fig 1): group A (5-7 days) in 72 patients (32.7%), group B 
(8-10 days) in 91 patients (41.4%), group C (11-14 days) in 39 patients (17.7%) and group D (>14 
days) in 18 patients (8.2%). The main reasons for slightly delaying planned discharge in group B 
compared with group A were comorbidities, light ADE or complications such as coronary heart 
disease, less oral diet, hoarseness and the chest drain time (6.0±2.3d vs. 4.0±1.6d, P<0.05). The 
main reasons for evidently delaying planned discharge in group C and D were severe comor-
bidities, ADE or complications such as pulmonary comorbidities and complications, cirrhosis, 
postoperative pneumothorax, recurrent laryngeal nerve paralysis, wound complications, poor 
oral intake, abnormal blood count and the chest drain time. The age of group C was significantly 
older than group A and B (66.1±9.2ys vs. 61.0±7.5ys, 62.2±9.1ys) (P<0.05). 
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Conclusions:
The optimal planned discharge for esophagectomy ERAS should be recommended as a time 
window between POD 7 and 10. The planned discharge should be assessed strictly and postponed 
indefinitely for elder patients or those needing longer to recover due to perioperative ADE and 
complications.

Disclosure: No significant relationships.
Keywords: enhanced recovery after surgery, discharge, esophagectomy
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LONG TERM OUTCOMES OF LAPAROSCOPIC HELLERS CARDIOMYOTOMY 
IN ACHALASIA CARDIA WITH MEGA ESOPHAGUS

Manjunath Bale1, R. Parshad1, A. Modi1, S. Suhani1, R. Sharma2, G. Makharia3

1Surgery, All India Institute of Medical Sciences, New Delhi, India 
2Radiology, All India Institute of Medical Sciences, New Delhi, India 
3Gastro Enterology, All India Institute of Medical Sciences, New Delhi, India

Objectives:
Laparoscopic Heller’s cardiomyotomy (LHCM) with antireflux procedure is the surgical treat-
ment of choice for achalasia cardia. However, in patients of megaesophagus due to achalasia, 
the conventional treatment is esophagectomy. There are very few studies showing long term 
outcome after LHCM, here is an effort to discuss long term outcome of 19 patients with mega-
esophagus managed with LHCM.

Methods:
A retrospective analysis of prospectively collected data from May 2008 to June 2018. Mega 
esophagus was defined as esophageal diameter of ≥6cm with or without axis deviation and were 
included in the study. (Fig 1 showing an example). Their preoperative symptoms (including 
dysphagia, regurgitation, heartburn, respiratory symptoms and achalasia specific quality of life 
scoring) and investigations (UGIE, Barium swallow, esophageal manometry: where available) 
were recorded. Postoperative symptom evaluation and achalasia specific quality of life (ASQOL) 
were recorded. The data were noted on excel spreadsheet and analysis done using SPSS v5.
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Results:
Out of 210 achalasia cases operated during the study period, 19 patients had megaesophagus. 
The median duration of symptoms was 36months (12-480). Six patients had prior endoscopic 
dilatation. The most common symptom was dysphagia (18 patients) followed by regurgitation (1 
patient). 9 patients had respiratory symptoms. All the patients had a poor pre-op ASQOL. LHCM 
with an antireflux procedure was performed in all cases. Mean operative time was 135mins. 
At median follow-up of 65 months (3–120), there was significant improvement of dysphagia, 
regurgitation and heartburn with scores improving from 2.36, 2.02 and 1.05 to 0.19, 0.09 and 
0.50 respectively. ASQOL improved from 59 to 23. Pulmonary symptoms resolved in all. One 
patient has recurrence of symptoms at 10 years post LHCM. No mortality or major postoperative 
complications were seen. Table 1 shows comparison of pre and post operative scoring. 
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Conclusions:
LHCM is a viable treatment option of megaesophagus secondary to achalasia with a durable 
long-term outcome.

Disclosure: No significant relationships.
Keywords: long term outcomes, mega esophagus, sigmoid esophagus, laparascopic Heller’s 
cardiomyotomy
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HSA_CIRCRNA_100873 UPREGULATION IS ASSOCIATED WITH INCREASED 
LYMPHATIC METASTASIS OF ESOPHAGEAL SQUAMOUS CELL CARCINOMA

Z. Wu, B. Zheng, Songtao Xue, W. Zheng, C. Chen
Thoracic Department, Fujian Medical University Union Hospital, Fuzhou, China

Objectives:
Circular RNA (circRNA) is a type of endogenous non-coding RNA with multiple binding 
sites that specifically binds micro (mi)RNAs and plays an important role in cellular regulatory 
networks. In the clinic, patients show different levels of lymphatic metastasis. This study inves-
tigated the relationship between circRNAs and lymphatic metastasis in esophageal squamous 
cell carcinoma (ESCC).

Methods:
We divided tissue samples into three groups: early tumor stage associated with advanced nodal 
stage (T1 group), advanced tumor stage associated with early nodal stage (T2 group), and healthy 
esophageal epithelial tissues as the control group (C group). Gene chip analysis identified cir-
cRNAs, and those with possible regulatory functions were validated by quantitative real-time 
(qRT)-PCR. CircRNAs containing miRNA response element (MRE) sequences were obtained, 
and circRNA/miRNA prediction software was used to predict miRNAs that may interact with 
circRNA.

Results:
A total of 12,275 circRNAs were detected, including 861 with statistically significant differences: 
a comparison between T1 and C groups identified 152 upregulated circRNAs and 431 down-
regulated ones, while a comparison between T2 and C groups identified 187 upregulated and 481 
downregulated circRNAs. A T1/T2 group comparison showed four circRNAs were upregulated 
and seven were downregulated (fold change >1.5, P<0.05). Both qRT-PCR data and gene chip 
analysis consistently identified hsa_circRNA_100873 as differentially expressed among groups. 
Five potential MREs and complementary sequences were selected for hsa_circRNA_100873.

Conclusions:
Our study indicated that multiple differentially expressed circRNAs are involved in the process 
of ESCC pathogenesis, and that upregulation of hsa_circRNA_100873 may be associated with 
increased lymphatic metastases in ESCC.

Disclosure: No significant relationships.
Keywords: lymphatic metastasis, esophageal squamous cell carcinoma, circular RNA, 
hsa_circRNA_100873
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DEFINITIVE RESULTS OF THE HELLER MYOTOMY ASSOCIATED WITH THE 
DOR FUNDOPLICATION PERFORMED WITH INTRAOPERATIVE MYOTOMY 
FOR THE PRIMARY SURGICAL TREATMENT OF ESOPHAGEAL ACHALASIA: 
ONE CENTER EXPERIENCE

Valentina Tassi1, M. Lugaresi2, B. Mattioli2, N. Daddi2, R. Potenza1, V. Pilotti3, S. Mattioli3

1Alma Mater Studiorum-University of Bologna, PhD Course in Cardio-Nephro-Thoracic Sciences, 
Bologna, Italy  
2Department of Medical and Surgical Sciences, Alma Mater Studiorum-University of Bologna, 
Bologna, Italy 
3Maria Cecilia Hospital, Division of Thoracic Surgery, Ravenna, Italy

Objectives:
In 1978 the Heller-Dor operation was proposed to accomplish new concepts of surgical patho-
physiology: to abolish the lower esophageal sphincter with the division of the U-and sling fibers 
of the lesser gastric curvature, to prevent GER with an effective but not too effective partial 
fundoplication which protects the myotomy surface. Proponents performed this operation under 
intraoperative manometric control. We report on results we achieved in the period 1978-2016.

Methods:
The Heller-Dor was performed in 367 patients (laparotomy 1978-1993, 209 patients, 96 men; 
median age, 45 years; IQR 31.8–59.4 years, laparoscopy 1994-2016,158 patients, 78 men; 
median age, 48 years; IQR 35.5–63.7 years; gender p=0.346 age p=0.166). Follow-up consisted 
of periodical interview, endoscopy, barium swallow, which reports were graded in semiquantita-
tive scales of evaluation.

Results:
Mortality occurred in 1/209 (heart failure) and 1/158 (coagulation disorder). Median follow-up 
was 193 months (IQR 137.1–273.4 months) in the laparotomy group, 95 months (IQR 71.1–140 
months) in the laparoscopy group. In the laparotomy group, poor results were assessed in 22 
(10.5%), for esophagitis in 15 and recurrent dysphagia in 7 with sigmoid achalasia. In the 
laparoscopy group, poor results occurred in 7 (4.3%), 5 for esophagitis and 2 for recurrent dys-
phagia in sigmoid achalasia. In the second period, the fundoplication was always sutured to the 
diaphragm to avoid slipping; the number of sigmoid esophagus cases decreased significantly. In 
the laparotomy group, gastroesophageal reflux and esophagitis appeared after a median period 
of 74.8 months since myotomy, recurrent dysphagia was evident shortly after surgery.

Conclusions:
In light of the timing of appearance of causes of poor results assed in the laparotomy group, we 
consider the 95.7% of satisfactory results achieved with the laparoscopic Heller-Dor after 95 
months median follow up, the indicator of potential of cure of this operation.

Disclosure: No significant relationships.
Keywords: esophageal achalasia, Heller-Dor, reflux esophagitis, recurrent dysphagia, laparoscopy
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ANGLE OF HIS ACCENTUATION AS AN ANTIREFLUX SURGERY FOR PATIENTS 
UNDERGOING LAPAROSCOPIC HELLER’S CARDIOMYOTOMY FOR ACHA-
LASIA- EXPERIENCE OF 100 CASES

Rajinder Parshad1, M. Bale2, A. Modi1, H. Bhattacharjee1, S. Suhani1, G. Makharia4, R. Sharma5

1Surgery, All India Institute of Medical Sciences, New Delhi, India 
2Department of Surgical Discipline, All India Institute of Medical Sciences, New Delhi, India  
4Gastro Enterology, All India Institute of Medical Sciences, New Delhi, India 
5Radiology, All India Institute of Medical Sciences, New Delhi, India

Objectives:
Laparoscopic Heller’s Cardiomyotomy (LHCM) is the surgical treatment of choice for achalasia. 
There is no consensus regarding the type of antireflux procedure. We present our experience of 
angle of His (AOH) accentuation as an antireflux procedure with LHCM.

Methods:
Retrospective analysis of prospectively collected data from March 2010 to April 2018. All patients 
undergoing LHCM with AOH accentuation for achalasia were included. Preoperative symptom 
scoring was done for dysphagia, regurgitation, heartburn and Quality of life was assessed using 
achalasia specific quality of life (ASQOL) scoring. The procedure includes suturing fundus 
with the left edge of myotomy, the first stitch includes the left crus thus anchoring the fundus 
to it. Postoperative symptoms scoring and ASQOL were noted. Data was recorded on excel 
spreadsheet and analysis done using SPSS v5.

Results:
A total of 168 patients underwent LHCM and in 100 patients AOH accentuation was done as 
an adjunctive partial fundoplication. Mean age of presentation was 34years. Mean duration of 
symptoms was 50months (3-480). Most of the patients had type II achalasia on manometry (82%). 
24 patients had respiratory symptoms. All procedures were completed laparoscopically. None 
of the patients needed short gastric division. Posterior suture cruroplasty was performed in case 
of wide hiatus. Mean operative time was 132mins. There was no mortality or Clavein Dindo 
Grade III or more morbidity. At median follow-up of 44 months (6–101), there was significant 
improvement of dysphagia, regurgitation and heartburn with scores from 2.31,1.98 and 1.01 to 
0.18, 0.09 and 0.36 respectively. Preop eckardt score mean- 7.45 (range 4-12) and was reduced to 
a post op score of 0.44 (0-4) ASQOL improved from 59 to14. Respiratory symptoms resolved in 
all patients. New onset heartburn was noted in 10 patients however only 4 required long-term PPI.

Conclusions:
AOH accentuation is an easy, safe and effective adjunctive antireflux procedure for patients 
undergoing LHCM.

Disclosure: No significant relationships.
Keywords: achalasia cardia, anti reflux procedure, AOH Accentuation, partial fundoplication
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HEALTH-RELATED QUALITY OF LIFE AND SURVIVAL AMONG 10-YEAR 
SURVIVORS OF ESOPHAGEAL CANCER SURGERY: GASTRIC TUBE RECON-
STRUCTION MAKES BETTER RESULT

Min Zhang
Department of Cardiothoracic Surgery, the First Affiliated Hospital, Chongqing Medical 
University, Chongqing, China

Objectives:
To compare the health-related quality of life (HRQL) and long-term survival between patients 
undergoing narrow gastric tube (NGT) reconstruction and whole stomach (WS) reconstruction 
after oncologic esophagectomy.

Methods:
One hundred and four patients undergoing esophagectomy were enrolled in this study between 
2007 and 2008. There are 52 patients in NGT group and 52 patients in WS group. A questionnaire 
with reference to the European Organization for Research and Treatment of Cancer QLQ-C30 
and QLQ-QES18 was used to assess the HRQL at 3 weeks, 6 months, 1 year, 2 years, 5 years 
and 10 years after esophagectomy. Data collection and follow-up were performed regularly.

Results:
No significant difference was found between NGT group and WS group in the patients’ baseline 
characteristics. Patients in NGT group had significantly less postoperative reflux than those in WS 
group. Dysphagia is the only symptom that was significantly worse in WS group than in NGT 
group at 10 years follow-up. The number of patients presenting good HRQL between groups 
did not reveal significant differences at 10 years follow-up. The 10-year survival of patients in 
NGT group was 33.3% and in WS group 11.5% (P<0.05).

Conclusions:
Gastric tube is superior to whole stomach reconstruction after oncologic esophagectomy in view 
of better long-term survival (P = 0.027). HRQL recovers to a level comparable in most patients 
who survive 10 years after esophagectomy for cancer, although some digestive tract symptoms, 
like dysphagia, may last during the whole postoperative period and represent a poor prognosis.

Disclosure: No significant relationships.
Keywords: reconstruction, survival, quality of life, esophageal cancer
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PROGNOSTIC IMPACT OF CIRCUMFERENTIAL RESECTION MARGIN IN 
PATHOLOGIC T3 ESOPHAGEAL SQUAMOUS CELL CARCINOMA WITH OR 
WITHOUT NEOADJUVANT CHEMORADIOTHERAPY

Chao-Yu Liu1, P. Hsu2, C. Hsu2

1Department of Surgery, Division of Thoracic Surgery, Far-Eastern Memorial Hospital, New Taipei 
City, Taiwan 
2Department of Surgery, Division of Thoracic Surgery, Taipei Veterans General Hospital, Taipei, 
Taiwan

Objectives:
The prognostic impact of circumferential resection margin (CRM) in surgically resected esopha-
geal squamous cell carcinoma (ESCC) has been controversial. This study aimed to investigate 
the prognostic impact of the CRM in surgically resected pathologic T3 ESCC patients with or 
without neoadjuvant chemoradiation therapy (nCRT).

Methods:
We reviewed the consecutive p/yp T3 ESCC patients undergoing esophagectomy from two 
medical centers between January 2009 to December 2016. The cohort was divided into two 
groups: upfront surgery group, and nCRT followed by esophagectomy (nCRT+ surgery) group. 
CRM status was assessed and divided into CRM > 1 mm, 0 < CRM < 1 mm, and tumor at CRM.

Results:
A total of 216 p/yp T3 ESCC patients undergoing esophagectomy (138 patients in upfront surgery 
group and 79 in nCRT + surgery group) were enrolled. In upfront surgery group, patients with 
0< CRM < 1 mm showed equivalent overall survival to those with CRM >1 mm (log rank p = 
0.817), and significantly outlived those with tumor at CRM (log rank p < 0.001). However, in 
nCRT+ surgery group, CRM > 1 mm failed to show survival superiority to CRM between 0-1 
mm or involved by cancer. (log rank p = 0.390).
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Conclusions:
CRM status has prognostic impact in pT3 ESCC patients undergoing upfront esophagectomy. 
In contrast, CRM status is less prognostic in ypT3 ESCC patients undergoing nCRT followed 
by esophagectomy.
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Disclosure: No significant relationships.
Keywords: circumferential resection margin, esophageal squamous cell carcinoma, neoadjuvant 
chemoradiation therapy, upfront esophagectomy
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EARLY AND MID-TERM OUTCOMES OF TOTALLY ROBOTIC ESOPHAGEAL 
SURGERY: A PROPENSITY SCORE MATCHED ANALYSIS WITH HYBRID 
ROBOTIC ESOPHAGEAL SURGERY

Kwon Joong Na, S. Park, I.K. Park, Y.T. Kim, C.H. Kang
Department of Thoracic and Cardiovascular Surgery, Seoul National University Hospital, Seoul, 
Republic of Korea

Objectives:
Robot-assisted esophagectomy reduces postoperative respiratory complication and enables 
meticulous mediastinal lymphadenectomy. However, whether adding robotic abdominal proce-
dure to robotic thoracic procedure can result in better short or long-term outcomes is unclear. 
To verify outcomes of robotic abdominal procedure, we conducted comparative study between 
totally robotic esophagectomy (TRE) and hybrid robotic esophagectomy (HRE).

Methods:
A total of 227 patients who underwent robot-assisted esophagectomy for esophageal cancer were 
included. TRE was defined as the esophagectomy performed by robotically in both thoracic 
and abdominal cavity. Laparotomy was used instead of robotic procedure in HRE. TRE was 
performed in 144 patients (63.4%) and propensity score matching produced 49 matched pairs 
for each group. Early and mid-term outcomes were compared between the two groups.

Results:
In TRE, upper or mid-thoracic squamous cell carcinoma (n=119, 82.6%) was the most common 
type of cancer, and cervical anastomosis and three-field lymphadenectomy was performed in 
113 (78.5%) and 54 (37.5%) patients, respectively. There was only one laparotomy conversion 
(0.7%) because of severe obesity. The mean number of dissected total and abdominal lymph 
nodes was 45.0±22.2 and 12.3± 8.9, respectively, and there was no difference between the two 
groups (p=0.936 and 0.992.) Compared to HRE, TRE showed relatively low 90-day mortality 
with marginal statistical significance (0% vs. 6.1%, p=0.083). The incidences of total compli-
cation, graft-related complication, abdominal complication, and respiratory complication were 
not different between two groups (Table). Five-year overall survival rate and recurrence-free 
survival rate were also comparable between two groups (78.3% and 70.7% in TRE, 65.5% and 
62.2% in HRE, p=0.15 and p=0.28, respectively).
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Conclusions:
In this matched analysis, two groups showed comparable early outcome and mid-term survival. 
However, the lower tendency of postoperative mortality and very low conversion rate of TRE 
represent it is a safe alternative to open stomach mobilization and abdominal lymphadenectomy.

Disclosure: No significant relationships.
Keywords: robotic abdominal surgery, robotic esophageal surgery, minimally invasive esopha-
geal surgery
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A 33-YEAR EXPERIENCE OF COLONIC INTERPOSITION FOR ESOPHAGEAL 
REPLACEMENT: A WELL CODIFIED MAJOR PROCEDURE

Ilies Bouabdallah, L. Garufi, D. Trousse, X.B. D’Journo, P.A. Thomas
Department of Thoracic Surgery, North Hospital - Marseille, Marseille, France

Objectives:
To investigate if colonic interposition for esophageal replacement have changed during the last 
decades.

Methods:
The medical records of all patients who underwent an esophageal replacement between 1985 
to 2018 were retrospectively reviewed from a single institution prospective database. Those of 
them who underwent a colonic interposition were divided in two historical cohorts: group A 
(1985-1995) and group B (1996-2018). Statistical tests were performed to compare: indications, 
operative technique and early outcomes.

Results:
Over a 33-year period, 1173 patients were screened with 190 colonic interpositions (16,2%). 
There were 60 in group A (mean 6 patients/year) and 130 in group B (mean 5.7 patients/year) 
(p=0.2713). There were 48 (80%) males in group A and 86 (66%) in group B (p=0.0516). The 
mean age was 52 ± 12 in group A and 51 ± 15 in group B (p=0.8874). Indications for colonic 
interposition differ significantly between the group A and B (Table 1). 
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Table 1

Indications Group A (1985-
1995) N=60

Group B (1996-
2018) N=130 p

Esophageal cancer 37 (62%) 50 (38%) 0.0028

Non-malignant stenosis (after repeated 
dilatations) 13 (22%) 46 (35%) NS(0.0575)

- Caustic 9 (15%) 38 (29%) 0.0346

- Peptic reflux 3 (5%) 3 (2%) NS(0.3239)

- Chronic mycosis 1 (2%) 1 (1%) NS(0.5330)

- Postradiotherapy 0 4 (3%) NS(0.3098)

Iatrogenicity 5 (8%) 15 (12%) NS(0.3475)

- Iatrogenic esophageal fistula (except 
with airway) 2 (3%) 7 (5%) NS(0.4177)

- Iatrogenic esotracheal or esobron-
chial fistula 3 (5%) 8 (6%) NS(0.7337)

Esophageal perforation (non-iatro-
genic) 0 7 (5%) NS(0.0667)

Megaesophagus 3 (5%) 5 (4%) NS(0.7128)

Necrosis of a previous esophageal 
substitute 2 (3%) 7 (5%) NS(0.5361)

An isoperistaltic conduit based on the left colonic artery could be used in 168 (88%) patients 
(group A: 52, group B: 116, p=0.6076). An intrathoracic esocolic anastomosis was performed in 
8(13%) patients in group A and in 31(24%) in group B (p=0.0953). The surgical route used was 
through the posterior mediastinum in 102 (54%) patients (group A:38, B:64; p=0.0699) and in 
a retrosternal position in 82 (43%) (group A:21, B:61; p=0.1229). Early outcomes were similar 
except more leakages of the upper anastomosis in group B (10% vs 24%, p=0.0192). In-hospital 
mortality was 8,3% in group A and 6% in group B (p=0.5802).

Conclusions:
Current indications of colonic interposition have changed in favor of more and more complex 
non-malignant diseases. However, this major intervention is still performed as it was three 
decades ago. That’s testifying of a very well codified procedure with still a high morbidity rate 
requiring a reference center.

Disclosure: No significant relationships.
Keywords: esophageal replacement, epidemiologic changes, colonic interposition
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COMPARISON OF ANASTOMOTIC LEAKAGE BETWEEN NEOADJUVANT 
CHEMO AND CHEMO-RADIATION FOR MINIMALLY INVASIVE ESOPHA-
GECTOMY: A RANDOMIZED AND CONTROLLED TRIAL

Yaxing Shen
Department of Thoracic Surgery, Zhongshan Hospital, Fudan University, Shanghai, China

Objectives:
Anastomotic leakage is a major concern in the surgical resection of gastro-esophageal cancer, 
especially for patients receiving neoadjuvant therapy. However, it is not known if pre-operative 
radiation can add an additional burden regarding gastro-esophageal anastomosis compared to 
chemotherapy. In this prospective, randomized, and controlled trial, we aimed to compare the 
anastomotic leakage rate between neoadjuvant chemotherapy and chemo-radiation for patients 
who underwent minimally invasive esophagectomy (MIE).

Methods:
Between March 2017 and March 2018, patients with esophageal cancer requiring neoadjuvant 
therapy were prospectively enrolled and randomly assigned to chemotherapy (CT) or chemo-
radiotherapy (CRT) before MIE. Post-operatively, patients were radiographically eaxamined to 
determine the anastomotic leakage in both groups. The incidence of anastomotic leakage, in 
together with operative features, were collected and compared to assess the differences between 
the two groups.

Results:
There were 76 patients eligible for this prospective study. After evaluation, a total of 71 patients 
were randomized and underwent surgery after the induction therapy (34 patients in the CT group 
and 37 patients in the CRT group). The clinical characteristics were comparable between the 
two groups. After the surgery, a total of 7 anastomotic leakage were observed (9.86%) in the 
cohort. The CRT group experienced lower incidence of anastomotic leakage compared to the 
CT group (8.19% v.s. 11.76%), but this difference was not statistically significant (p=0.906).

Conclusions:
In comparison to neoadjuvant chemotherapy, neoadjuvant chemoradiotherapy did not increased 
the incidence of anastomotic leakage following MIE. Further study based on a larger population 
will be required to confirm these findings.

Disclosure: No significant relationships.
Keywords: minimally invasive esophagectomy, neo-adjuvant therapy, anastomotic Leakage
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WHERE TO START: COMPARING INDUCTION CHEMORADIOTHERAPY AND 
UPFRONT SURGERY IN THE TREATMENT OF CLINICAL T2N0 ESOPHAGEAL 
CANCER

John Agzarian1, M. Inra2, Z. Abdelsattar2, M. Allen2, S. Cassivi2, F. Nichols Iii2, D. Wigle2, S. 
Blackmon2, K.R. Shen2

1Thoracic Surgery, McMaster University, Hamilton, Canada 
2Thoracic Surgery, Mayo Clinic, Rochester, United States of America

Objectives:
The purpose of this study was to evaluate the survival difference in clinical T2N0 esophageal 
cancer patients receiving neoadjuvant chemoradiotherapy (CRT) vs. upfront surgery.

Methods:
Between 1/1/1995 to 12/31/2012, a prospectively maintained database was used to identify 
patients with cT2N0 esophageal adeno- and squamous cell carcinoma. Exclusion criteria included: 
lack of endoscopic esophageal ultrasonographic (EUS) staging, incomplete resection and prior 
treatment with endoscopic mucosal/submucosal resection. Cox-proportional hazard ratios were 
used to compare the primary outcomes of overall (OS) and disease-free survival (DFS). Sec-
ondary outcomes included: rates of postoperative complications, rate of pathologic upstaging/
response and induction/adjuvant treatment completion rate. Pre-hoc subgroup analysis compared 
pathologically upstaged patients receiving upfront surgery followed by adjuvant chemotherapy 
to those treated with neoadjuvant CRT.

Results:
A total of 161 cT2N0 esophageal cancer patients were identified. Upfront surgery was offered to 
134 patients (83%), with 27 patients (17%) receiving induction CRT. Univariate analysis did not 
demonstrate any baseline differences between groups. In the upfront surgery group, 53 (39.6%), 
28 (20.9%) and 53 (39.6%) patients were pathologically down-staged, accurately staged and 
upstaged respectively. Upstaging was higher in the upfront surgery group (53/134, 39.6% vs. 
4/27, 14.8%; p=0.02), while 11/27 (40.7%) patients receiving neoadjuvant CRT demonstrated 
complete pathologic response. Of those eligible for adjuvant chemotherapy, only 21/55 (38.2%) 
received treatment. In the neoadjuvant CRT group, 51.9% completed all planned therapy, 
compared to 23.6% in the upfront surgery followed by adjuvant chemotherapy (p=0.01). Cox 
proportional HR analysis did not demonstrate an advantage to induction CRT in terms of OS 
(HR=1.64, p=0.43) or DFS (HR=1.36, p=0.69). Patients with pathologic upstaging had worse 
OS (HR=2.73, p=0.001) and DFS (HR=4.18, p=0.003).

Conclusions:
EUS was only accurate in staging T2N0 patients in 20.9% of cases. While neoadjuvant CRT 
did not confer a survival advantage, it was associated with lower rates of pathologic upstaging 
and higher rates of treatment completion.

Disclosure: No significant relationships.
Keywords: esophageal cancer, neoadjuvant chemoradiation, survival, clinical stage T2N0
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P-174

DILATED INTRALUMINAL DIAMETER OF THE ESOPHAGUS AFFECTS ANAS-
TOMOSIS HEALING IN ESOPHAGUS CANCER PATIENTS UNDERGOING 
ESOPHAGECTOMY

Yidan Lin, Z. Zhuo
Thoracic Surgery Department, West China Hospital of Sichuan University, Chengdu, China

Objectives:
Anastomotic leakage after esophagectomy remains a great challenge for surgeons. Several 
factors have been reported related to the happen of anastomotic leakage. But the association 
between preoperative condition of the esophagus and anastomotic leakage has seldom been 
studied. Barium esophagography could evaluate both the morphology and function changes of 
the esophagus. Therefore, we explored the relationship between intraluminal diameter measured 
by barium esophagography and the development of anastomotic leakage.

Methods:
A retrospective review of clinical records of patients undergoing esophagectomy and intrathoracic 
gastroesophageal anastomosis using circular stapler for esophagus squamous cell carcinoma was 
performed. Patients with a diagnosis of anastomosis leakage were assigned to leakage group 
(LG) while the left were enrolled in no leakage group (NLG). The measurement of intraluminal 
diameter was carried out at the level of 5cm away from the upper margin of the tumor. And if 
this level was just behind the aortic arch, the measurement level changed to the upper margin 
of the aortic arch. Both filling and mucosal phase diameters were measured.

Results:
Thirty-one patients were assigned to the LG while 401 patients were enrolled in the NLG. The 
LG had a greater intraluminal mucosal phase diameter (IMPD) than the NLG (p value =0.010). 
As the IMPD escalating, the leakage rate also increased, and it doubled around 2.0cm. Compare 
to the patients with IMPD less than 2.0cm, patients with an IMPD greater than 2.0cm had a 
higher rate of leakage (p value=0.008). In the multivariate logistic regression analysis, dilated 
IMPD was proven to be a risk factor of anastomotic leakage (p =0.023, table 1). 
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Conclusions:
The dilated IMPD of esophagus by barium esophagraphy is a risk factor of anastomotic leakage 
in intrathoracic anastomosis using circular stapler. IMPD greater than 2.0cm may be a cut off 
value for distinguishing high risk patients.

Disclosure: No significant relationships.
Keywords: esophageal cancer, anastomoses, surgical treatment
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P-175

THE PRELIMINARY RESULTS OF PROSPECTIVE RANDOMIZED TRIAL FOR 
THORACIC ESOPHAGEAL SQUAMOUS CELL CARCINOMA WITH THREE-
FIELD AND TWO FIELD- LYMPH NODE DISSECTION

J. Xu, Bin Zheng
Department of Thoracic Surgery, Fujian Medical University Union Hospital, Fuzhou, China

Objectives:
To investigate the short-term clinical efficacy of three-field lymph node dissection and two-field 
lymph node dissection in thoracic esophageal squamous cell carcinoma.

Methods:
We used the method of prospective randomized controlled study, the results of intraoperative 
frozen of the right recurrent nerve lymph node were positive, three-filed lymph node dissection 
was performed (Direct three-filed group), and the results of intraoperative frozen of the right 
recurrent nerve lymph node were negative, patients were randomly divided into three-field 
lymph node dissection group(Random three-filed group) and two field-lymph node dissection 
group(Random two-filed group). From December 2015 to May 2018, there were 17 cases were 
enrolled in three-filed group, 57 cases were random three-filed group, 47 cases were random 
two-filed group in Fujian Medical University Union Hospital. Perioperative conditions short-
term prognosis was compared between groups.

Results:
Compared with two-field lymph node dissection, three-field lymph node dissection had longer 
operation time (P<0.05) and more number of lymph node resected (P<0.05), but there was no 
significant difference in intraoperative hemorrhage (P>0.05).The incidence of pulmonary infec-
tion, hoarseness, chylothorax, anastomotic leakage, pleural effusion and arrhythmia in three-field 
group was higher than that in two-field group, but not statistically significant (P>0.05). The one-
year overall survival rate of the direct three-field group was 84.6% (11/13), random two-filed 
group was 91.4% (32/35), random three-filed group was 97.4% (38/39), and the difference was 
not statistically significant (P>0.05). Table Comparison of perioperative status between Three-
field group and Two-field group.
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Three-field (74) Two-field (47) P

Pulmonary infection yes no 18 56 8 39 0.345

Anastomotic leakage yes no 3 71 0 47 0.083

Chylothorax yes no 2 72 0 47 0.159

Hoarseness yes no 7 67 4 43 0.861

Arrhythmia yes no 9 65 3 44 0.273

Pleural effusion yes no 21 53 10 37 0.387

Time of operation(min) 305.9±54.9 274.5±46.4 0.002

Blood flow（ml） 124.7±59.0 121.9±76.2 0.812

Lymph node number 52.9±15.4 35.6± 13.1 0.000

Thoracic fluid volume（ml） 1457.6±838.2 1331.1±832.1 0.467

Chest tube placed time(d) 8.4±3.2 8.2±4.1 0.757

Postoperative hospitalization days(d) 10.8±4.1 10.0±3.4 0.887

Perioperative death 0 0 NA

Transit thoracotomy 0 0 NA

Hospital costs(yuan) 90716.3±22103.9 90801±27253.1 0.985

Conclusions:
Three-field lymph node dissection of thoracic esophageal squamous cell carcinoma could 
completely remove lymph nodes and helpful for the radical treatment of tumor compared with 
two-field lymph node dissection. There was no significant difference in perioperative index and 
postoperative complications, the two were similar in short-term survival rate, and the long-range 
survival rate and scope of application needed to be further followed up and studied.

Disclosure: No significant relationships.
Keywords: short-term survival rate, postoperative complications, esophageal squamous cell 
carcinoma, lymph node dissection, intraoperative frozen of right recurrent nerve lymph node
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P-176

THREE SURVIVAL-RELATED GENES OF ESOPHAGEAL SQUAMOUS CELL 
CARCINOMA IDENTIFIED BY GENE CO-EXPRESSION NETWORK ANALYSIS

He Wang, D. Lu, X. Dong, X. Liu, S. Feng, J. Zhai, X. Shi, Z. Wang, J. Jiang, K. Cai
Department of Thoracic Surgery, Nanfang Hospital, Southern Medical University, Guangzhou, 
Guangdong, China

Objectives:
High-throughput technology has provided new methods for researching the molecular character-
ization and therapeutic targets of diseases. The current study aimed to discover novel biomarkers 
and molecular mechanisms of esophageal squamous cell carcinoma (ESCC) with these attempts 
to aid in its diagnosis, prognosis, prediction, disease monitoring, and emerging therapies.

Methods:
The Cancer Genome Atlas (TCGA) and Gene Expression Omnibusis (GEO) are publicly available 
datasets containing genomic and clinical information on many types of cancers. In the current 
study, We analyzed ESCC samples from TCGA by the weighted gene co-expression network 
analysis (WGCNA) and least absolute shrinkage and selection operator (LASSO) Cox regres-
sion model. The model was applied on a dataset from GEO with accession number GSE53625 
for further validation.

Results:
A total of 81 ESCC samples were collected from TCGA and 25 samples for patients who completed 
follow-up were analyzed by WGCNA. We identified a module containing 43 protein-coding genes 
that were positively correlated with overall survival (OS). A LASSO Cox regression model was 
constructed and three survival-related genes (PDLIM2, DNASE1L3, and KRT81) were retained. 
The risk score was calculated by the linear combination of each gene expression multiplied by 
the LASSO coefficient: -0.0535×PDLIM2 + 0.0046×DNASE1L3 – 0.0021×KRT81. Based on 
the risk score, the ESCC patients from GSE53625 were divided into two group. The figure shows 
the Kaplan-Meier (KM) survival curves of two groups. The mean OS was 38.0 months in the 
high-risk group and 47.8 months in the low-risk group. The median OS was 25.7 months in the 
high-risk group and 59.1 months in the low-risk group. 
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Conclusions:
The risk score could successfully discriminate between ESCC patients with low and high OS in 
the dataset from GSE53625. These finding indicate that these genes might contribute to potential 
diagnostic and therapeutic strategies for ESCC management.

Disclosure: No significant relationships.
Keywords: LASSO Cox regression model, esophageal squamous cell carcinoma, weighted gene 
co-expression network analysis, risk score
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P-177

ANASTOMOTIC LEAK DOES NOT PREDICT WORSE LONG-TERM SURVIVAL 
AFTER RADICAL RESECTION FOR ESOPHAGEAL SQUAMOUS CELL CAR-
CINOMA: A PROPENSITY-MATCHED ANALYSIS.

Liang Xue, G. Yao, C. Zhan, Q. Wang, L. Tan, H. Fan
Department of Thoracic Surgery, Zhongshan Hospital, Fudan University, Shanghai, China

Objectives:
It is still controversial on the association between anastomotic leak and long-term oncologic 
outcomes in patients undergoing resection for esophageal squamous cell carcinoma (ESCC). 
We conducted a propensity-matched analysis to examine the prognostic impact of anastomotic 
leak in these patients.

Methods:
Clinicopathologic data of patients who underwent radical resection for ESCC in our institute 
between 2006 and 2011 were assessed. Patients with neoadjuvant therapy, distant metastatic 
disease and mortality of fewer than 30 days after the esophagectomy procedure were excluded. 
To account for selection bias, we performed a 1:1 propensity score matching analysis to compare 
the survival of patients with or without anastomotic leak.

Results:
1112 patients (875 male and 237 female) performed with radical resection for ESCC were 
analyzed. Anastomosis leak occurred in seventy-eight patients (7.0%). The unadjusted Kaplan-
Meier, log-rank test showed median overall survival was not significantly different in patients 
with or without anastomosis leak (44 months vs. 43 months, p=0.978). Factors associated with 
worse overall survival included advanced Union for International Cancer Control (UICC) stage 
(p<0.001), advanced T stage (p<0.001), N stage(p<0.001), poorly differentiated carcinoma 
(p<0.001), no adjuvant therapy (p=0.031). The propensity score matching yielded 78 matched 
pairs, with adequate balance (the median residual bias = 0.05) for clinicopathological covariates, 
including age, sex, smoking, preoperative lung disease, preoperative cardiovascular disease, 
blood transfusion, operation types, anastomosis location, T stage, N stage, tumor differentian. 
No significant difference was shown in survival between two groups of matching patients with 
and without anastomosis leak (p=0.420).
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Conclusions:
Anastomosis leak does not show negative impact on long term survival for ESCC after radical 
esophagectomy when baseline characteristics associated with anastomosis leak were balanced 
using propensity-matching.

Disclosure: No significant relationships.
Keywords: survival, propensity-matched analysis, esophageal squamous cell carcinoma, anas-
tomosis leak
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P-178

EFFECTS OF PREOPERATIVE NUTRITIONAL SUPPORT FOR ESOPHAGEC-
TOMY ON POSTOPERATIVE OUTCOMES: A META-ANALYSIS

Yuqin Cao, D. Han, J. Xiang, L. Zhu, J. Hang, H. Li
Thoracic Surgery, Shanghai Ruijin Hospital, Shanghai, China

Objectives:
Postoperative enteral and parenteral nutrition has been widely discussed. However, whether 
to provide a preoperative nutritional support for patients with resectable esophageal cancer 
remains controversial. This is the first meta-analysis aiming to figure out the efficacy and safety 
of preoperative nutrition for esophagectomy.

Methods:
We conducted a systematic search in PubMed, Embase and Cochrane Library databases dated 
up to 31 December 2018 with the following terms: ‘esophagus resection’ OR ‘esophagectomy’ 
OR ‘esophagus cancer’ OR ‘esophagus tumor’; ‘preoperative’ AND ‘nutrition’. Related articles 
and ongoing clinical trials were also searched by hand. The inclusion criteria were as follows: 
(1) with preoperative nutritional intervention before esophagectomy; (2) with postoperative 
outcomes; (3) based on either randomized controlled trial or observational study; (4) published 
in English; (5) with access to the full text. Postoperative outcomes concerning morbidity and 
mortality were extracted and analyzed.

Results:
Among 580 articles, 6 randomized controlled trials and 5 observational studies with a total 
number of 907 patients were included. 
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Author Year Country Study Type
No. of 
cases/
controls

Title

1 Heatley R 1979 UK RCT 38/36 Pre-operative intravenous feeding--a 
controlled trial

2 Daly J 1982 USA observational 72/43 Parenteral nutrition in esophageal cancer 
patients

3 Sikora S 1998 USA observational 30/15
Role of nutrition support during induc-
tion chemoradiation therapy in esopha-
geal cancer

4 Sakurai Y 2007 Japan RCT 16/14

Randomized clinical trial of the effects of 
perioperative use of immune-enhancing 
enteral formula on metabolic and im-
munological status in patients undergoing 
esophagectomy

5 Takeuchi H 2007 Japan RCT 14/26
Clinical significance of perioperative im-
munonutrition for patients with esopha-
geal cancer

6 Sultan J 2012 UK RCT 129/66

Randomized clinical trial of omega-3 
fatty acid-supplemented enteral nutri-
tion versus standard enteral nutrition in 
patients undergoing oesophagogastric 
cancer surgery

7 Ligthart-
Melis G 2013 USA observational 28/37

Dietician-delivered intensive nutritional 
support is associated with a decrease 
in severe postoperative complications 
after surgery in patients with esophageal 
cancer

8 Kubota K 2014 Japan observational 26/29 Preoperative oral supplementation sup-
port in patients with esophageal cancer

9 Kitagawa H 2017 Japan RCT 14/15

Effects of a preoperative immune-mod-
ulating diet in patients with esophageal 
cancer: a prospective parallel group 
randomized study

10 Wang R 2018 China RCT 80/80
Impact Exerted by Nutritional Risk 
Screening on Clinical Outcome of Pa-
tients with Esophageal Cancer

11 Jenkis T 2018 USA observational 50/49
Preoperative enteral access is not neces-
sary prior to multimodality treatment of 
esophageal cancer



458

27th European Conference on General Thoracic Surgery ABSTRACTS

According to an overall meta-analysis of the 11 studies, the preoperative nutritional group showed 
a significantly lower rate of postoperative complications [risk ratio=0.80; 95% CI=(0.71, 0.91); 
P=0.0004] , compared with the control group that received no preoperative nutritional interven-
tion. However, neither the rate of infectious complications [risk ratio=0.73; 95% CI=(0.51, 1.05); 
P=0.09] nor the rate of anastomotic leak [risk ratio=1.24; 95% CI=(0.76, 2.02); P=0.40] showed 
the same significance. Regarding the postoperative mortality, there was no significant difference 
between the two groups [risk ratio=1.00; 95% CI=(0.55, 1.82); P=0.99]. 
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Conclusions:
Preoperative nutritional support proved to be efficient in avoiding overall complications after 
esophagectomy, thus potentially showing its feasibility and safety. To optimize the protocol of 
enhanced recovery after surgery, either enteral or parenteral, routine dose and time of preopera-
tive nutritional support should be further studied.
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Disclosure: No significant relationships.
Keywords: preoperative care, nutrition, meta-analysis, esophagectomy
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P-179

NATIONAL TRENDS AND PERIOPERATIVE OUTCOMES OF ROBOTIC ESOPHA-
GECTOMY FOLLOWING INDUCTION CHEMORADIATION: A PROPENSITY 
SCORE MATCHING COMPARISON WITH OPEN APPROACH

Mohamed Kamel, M. Rahouma, B. Lee, S. Harrison, B. Stiles, N. Altorki, J. Port
Cardiothoracic Surgery, Weill Cornell Medical College, New York, United States of America

Objectives:
Esophagectomy following induction chemoradiation is technically challenging. To date, little 
data exists on the feasibility of minimally invasive approaches in this setting. We sought to assess 
the national trends and outcomes of robotic esophagectomy following induction chemoradiation 
(CRT) compared to the traditional open approach.

Methods:
The National Cancer Database was queried for patients who underwent esophagectomy follow-
ing induction CRT (2010-2014). We assessed the national trends for the use of robotic approach 
over the study period utilizing the Mantel-Haenszel test for trends. Differences between robotic 
and open approaches were compared (Chi-square, Mann Whitney U tests). Propensity-matching 
analysis (robotic vs. open) was done (1:1-Caliper 0.2), controlling for age, gender, Comorbidity, 
stage, histology, tumor location. Perioperative outcomes were compared in the whole cohort 
and between the matched groups. Overall survival (OS) was estimated by KM and compared 
by Log-rank test.

Results:
Esophagectomy following induction CRT was performed in 6958 patients. Of them, 555 patients 
(8%) had a robotic approach. The use of a robotic-approach increased from 3% (2010) to 11% 
(2014) (Mantel-Haenszel, P<0.001). The number of hospitals performing at least one robotic 
esophagectomy increased from 23(2010) to 57(2014). Compared to the traditional open approach, 
robotic esophagectomy was used more for patients living in metropolitan areas (85%vs.77%, 
p<0.001), in academic hospitals (76%vs.60%, P<0.001) that are located in the mid-west region 
(41%vs.33%, P<0.001). In propensity-matched groups, there were no differences in positive 
margin rate, 30-days readmission, and 30-/90-days mortality between the two approaches. How-
ever, a robotic approach was associated with a shorter length of stay (9 vs. 10 days, P=0.004), 
and with resection of more lymph nodes (16 vs.12, P<0.001). There was no difference in 5-year 
OS between the matched groups (Robotic 42%vs. Open 39%, P=0.19) (Figure).

Conclusions:
Robotic esophagectomy is feasible after induction CRT and is associated with a shorter hospital 
stay compared to open approach, yet without compromising the adequacy of resection, short-
term postoperative outcomes, or survival. 
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Perioperative outcomes Robotic (n=504) Open (n=504) P value

Number of LN resected 16 (10-22) 12 (7-18) <0.001

Number of positive nodes 0 (0-1) 0 (0-1) 0.917

Positive resection margin (n=991) 24 (5%) 24 (5%) 0.949

Conversion to open approach 29 (6%) NA NA

Length of stay, days 9 (7-13) 10 (8-14) 0.004

Unplanned 30-days readmission 25 (5%) 35 (7%) 0.183

30-d mortality (n=755) 12 (3.5%) 16 (4%) 0.791

90-d mortality (n=755) 30 (9%) 35 (8.5%) 0.885

Disclosure: No significant relationships.
Keywords: national, open, robotic, esophagectomy, induction therapy
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P-180

EXPLORATION OF METHYLATIONDRIVEN GENES FOR PROGNOSIS OF 
PATIENTS WITH ESOPHAGEAL SQUAMOUS CELL CARCINOMA

J. Jiang, Di Lu, X. Liu, H. Wang, S. Feng, X. Dong, X. Shi, K. Cai
Department of Thoracic Surgery, Nanfang Hospital, Southern Medical University, Guangzhou, 
Guangdong, China

Objectives:
Esophageal carcinoma was the sixth leading cause of malignancy-related death worldwide for 
its aggressiveness and poor survival. Squamous cell carcinoma is the most common subtype of 
esophageal cancer outside of the United States, accounting for 90% of cases worldwide. This 
study examined prognosis-related methylation-driven genes specific to esophageal squamous 
cell carcinoma (ESCC) to provide a basis for prognosis prediction and personalized targeted 
therapy for ESCC patients.

Methods:
The methylation and survival time data were downloaded from the TCGA database. The Meth-
ylMix algorithm was used to identify disease-related methylation-driven genes based on the 
β-mixture model. A univariate COX and stepwise regression model were used to obtain ESCC 
prognosis-related methylation-driven genes, and then based on this methylation-driven gene 
expression profiles a linear risk model was constructed. A methylation and gene expression com-
bined survival analysis were performed to explore the prognostic value of the risk model genes.

Results:
There were 103 differentially expressed methylation-driven genes in the ESCC tissues and 
adjacent tissues. Three of the genes, LINC00898, SERP2 and M1AP, were used to construct a 
prognostic risk model. Overall, the survival time was significantly lower in the high-risk group 
compared with that in the low-risk group

(P < 0.001).
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Conclusions:

This model of three methylation-driven genes might provide an option for pridicting different 
prognosis of ESCC patients and relevant theoretical basis for the subsequent research of ESCC 
progression mechanism.

Disclosure: No significant relationships.
Keywords: methylation-driven genes, esophageal squamous cell carcinoma, MethylMix, prog-
nosis, stepwise regression
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P-181

THE ROLE OF TUMOR ANGIOTROPISM IN DESIGNING SURGICAL STRATE-
GIES OF LUNG METASTASIS

I. Mindrila1, Irina Dragan2, C. Predoi1, A. Demetrian2, B. Mindrila1, A.S. Buteica1

1Morphological Sciences, University of Medicine and Pharmacy Craiova, Craiova, Romania 
2Thoracic Surgery Clinic, University of Medicine and Pharmacy Craiova, Craiova, Romania

Objectives:
Vascular co-option and angiotropism, along with intravascular dissemination and angiogenesis, 
are important mechanisms of tumor metastasis that should influence the development of new 
strategies for anti-tumor therapy. Vascular co-option describes the mechanism by which tumors 
cells may gain access to a blood supply and angiotropism represents the propensity of tumor cells 
to spread distantly via continuous migration along abluminal vascular surfaces. The purpose of 
this paper was the study of the angiotropic mechanisms of lung metastasis of melanoma tumor 
cells, and a syngeneic murine melanoma model was used in order to analyse these processes.

Methods:
C57BL/6 female mice were subcutaneously injected in the left lateral flank with B16F10 mouse 
melanoma cells. Four weeks later the mice were sacrificed and autopsied for morphological and 
histological lung metastasis evaluation.

Results:
93% of the injected mice developed macroscopically visible lung metastases. Although numer-
ous tumor cells have been identified in peripheral alveolar capillaries, only cells with the ability 
to form pulmonary metastases continue to develop in the lung. Histological examination has 
highlighted the tendency of metastasis to locate around the large structures of the lung lobe. 
Intravascular dissemination of tumor cells through pulmonary arteries is the leading mechanism 
of formation of the primary pulmonary metastases. Further, the metastases can extend to the 
periphery by direct invasion mainly across the wall of the bronchiole or may form new metas-
tases at distance by vessel attachment (vascular co-option) and abluminal migration of tumor 
cells (angiotropism), especially via pulmonary vein pathways.

Conclusions:
Melanoma pulmonary metastasis cells retain angiotropic migration capacity. Angiotropism may 
have a particular importance in planning the extension of metastatic surgical treatment, and may 
be a cause of multiple recurrences after repeated metastasectomy.

Disclosure: No significant relationships.
Keywords: angiotropism, melanoma, syngeneic murine model, lung, metastasis
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P-182

ANALYSIS OF IMMUNE CELLS IN AN ORTHOTOPIC IMMUNOCOMPETENT 
RAT MODEL OF MALIGNANT PLEURAL MESOTHELIOMA

M. Meerang1, Olivia Lauk1, M.B. Kirschner1, V. Orlowski1, C. Virginia2, M. Van Den Broek2, 
W. Weder1, I. Opitz1

1Department of Thoracic Surgery, University Hospital Zurich, Zurich, Switzerland 
2Institute of Experimental Immunology, University of Zurich, Zurich, Switzerland

Objectives:
An immunocompetent rat model of malignant pleural mesothelioma (MPM) allows studying a 
clinically relevant tumor microenvironment. To explore a rationale for applying this model to 
test the efficacy of immunotherapy, we have analyzed tumor-infiltrating immune cells. Because 
T-cells are the major mediators of protective anti-cancer immunity, we focused on T-cells.

Methods:
We implanted 106 luciferase-expressing IL45 rat mesothelioma cells underneath parietal pleura 
of immunocompetent F344 rats (n=4). As soon as the animal wellbeing was compromised as a 
result of MPM, we harvested tumor tissues and processed these into single-cell suspensions. We 
incubated cells for 5 h with PMA/ionomycin in the presence of brefeldin A, stained for surface 
CD45, CD11b, TCR, CD4 and CD8, for dead cells, and for intracellular interferon-gamma (IFNγ) 
followed by flow cytometry. We analyzed samples with FlowJo software.

Results:
All tumor samples contained leukocytes (CD45+) with a median of 5.1% of all live cells. Within live 
CD45+ cells, myeloid cells (CD45+CD11b+) were the most abundant population, whereas T-cells 
(CD45+, TCRα/β+) accounted for a median of 35%. The ratio CD4+/CD8+ was approximately 1 
in all samples. A minority of T-cells produced IFNγ (5.6 % of CD4+ and 8.6 % of CD8+ T-cells), 
suggesting that tumor-infiltrating T-cells are functionally compromised in this rat MPM model.

Conclusions:
We propose that the IL45 orthotopic model for MPM in rats is a useful tool for developing 
novel immunotherapies for MPM as monotherapy or in combination with standard treatments.

Disclosure: No significant relationships.
Keywords: immunocompetent tumor model, tumor infiltrating immune cells, malignant pleural 
mesothelioma, orthotopic rat model
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P-183

THE ONCOGENESIS ENGINE IS MORE THAN ONE IN PRIMARY LUNG CANCER

Yang Yang, G. Jiang
Department of Thoracic Surgery, Shanghai Pulmonary Hospital, Shanghai, China

Objectives:
Concomitant mutations in driver genes of non-small cell lung cancer (NSCLC), which has EGFR, 
KRAS, and PIK3CA gene, are thought to be rare. While we observed several concomitant muta-
tions in NSCLC in our previous paper. This study aimed to analyze the prevalence of concomitant 
mutations in NSCLC and the phenotypic characteristic of affected patients.

Methods:
Clinical and pathological features of NSCLC patients who received curative surgery at the 
Department of Thoracic Surgery, Tongji University Shanghai Pulmonary Hospital were analyzed. 
Mutations of EGFR, KRAS, PIK3CA, ROS1, BRAF and RET genes, as well as rearrangement 
of EML4-ALK were detected, and correlations with phenotypic features were explored.

Results:
Concomitant mutations in the above-mentioned genes were detected in 105 patients. Patients 
with concomitant mutations had a lower ratio of lymph node metastases. Compared to single 
mutations of lung cancer driver genes, concomitant mutations promoted the activation of the 
oncoproteins, including AKT and MEK.

Conclusions:
Our findings suggest that multiple driver gene mutations occur in a small but significant propor-
tion of patients with NSCLC. Certain combinations of driver mutations may be associated with 
less aggressive clinical behavior.

Disclosure: No significant relationships.
Keywords: NSCLC, phenotype, mutations, driver gene, genotype
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INITIATING AND SPREADING LUNG TRANSPLANT RESEARCH BY A STRUC-
TURED MICROSURGICAL MOUSE TRANSPLANT COURSE

Yoshito Yamada1, T. Maeyashiki2, J. Jang2, H. Date1, W. Weder2, W. Jungraithmayr3

1Thoracic Surgery, Kyoto University Hospital, Kyoto, Japan 
2Department of Thoracic Surgery, University Hospital Zurich, Zurich, Switzerland 
3Thoracic Surgery, University Hospital Rostock, Rostock, Germany

Objectives:
In order to promote lung transplant research, preclinical research models are essential. Particu-
larly the mouse lung transplant model is cost-benefit, reproducible, and able to use transgenic 
models. However, the technique of the mouse model is demanding and still few research insti-
tutions employ this model. In order to share research knowledge and spreading expertise, we 
now continuously conduct a training course for mouse lung transplant over 4 years. We here 
evaluated the course by questionnaires for all participants.

Methods:
In this three-day course, a theoretical and practical step-by-step instruction was provided to all 
participants. The schedule for day 1 included intubation, anesthetic management, graft retrieval, 
and back-table preparation. On day 2, the technique of anastomosis in recipients was instructed. 
On day 3, at least one trainee performed both the donor and recipient procedure all alone. Six 
months after the course, a questionnaire was given to all trainees.

Results:
We have conducted the training course annually since 2013. In 2017, the course was supported 
by the ESTS biology club. A total of 14 trainees participated in the courses. Participants came 
from Germany, France, the Unites States, Austria and Japan. Six of them (43%) succeeded in 
anastomosis of bronchus, pulmonary artery and pulmonary vein between a recipient and a graft 
using the cuff technique. According to the questionnaire given to the participants six months 
after the course, 6 (43%) were planning to perform lung transplant research projects using the 
microsurgical technique in mouse, and 6 (43%) already carried out their research programs.

Conclusions:
Half of participants in the three-day intensive training course could successfully performed the 
technique of mouse lung transplant. Most of the participants (86%) are involved in lung transplant 
research using the microsurgical technique after the session, so that this course contributes to 
the initiation and spreading of lung transplant research programs.

Disclosure: No significant relationships.
Keywords: surgical training, education, basic research, collaborative research, mouse lung 
transplantation
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A NEW POSTOPERATIVE TREATMENT STRATEGY FOR ADVANCED LUNG 
CANCER DEPEND ON THE EXPRESSION OF ANTI-AGING GENE, KLOTHO

Kyoshiro Takegahara, J. Usuda
Department of Thoracic Surgery, Nippon Medical School Hospital, Sendagi, Bunkyo-ku, Tokyo, 
Japan

Objectives:
Adjuvant chemotherapy using cisplatin is recommended for patients with lung cancer p-stage 
IB-IIIA. To improve the prognosis of the patients with lung cancers, we need to find a new pre-
dictive factor for anti-cancer agents for the adjuvant chemotherapy. We have previously reported 
anti-aging gene Klotho expression was a prognostic factor for small cell lung cancer and LCNEC. 
In this study, we investigate the association between the expression of Klotho and the sensitivity 
against anti-cancer agents, and we examined the anti-tumor effect of Klotho expression.

Methods:
We established a cell line, A549/Klotho, which stably overexpress Klotho. And then in order to 
elucidate the association between the expression of Klotho and Epithelial-Mesenchymal Transi-
tion related proteins such as N-cadherin, E-cadherin, Snail, etc, we examined the expressions 
by Western blot analysis. Next, we performed the sensitivity test for various anticancer agents 
including pemetrexed, CDDP, gefitinib, etc. Moreover, we evaluate the association between the 
expression of Klotho and the mechanisms of action of the anti-cancer agents.

Results:
By western blot analysis, the expression of N-cadherin was completely inhibited in A549/Klotho 
cells, but in A549 cells. This suggested the expression of N-cadherin can be regulated by Klotho 
expression and Klotho can play an important role in cancer metastasis/invasion by regulating 
EMT. Moreover, we clarified that miR145 was related to the inhibition of N-cadherin in analysis 
of A549/Klotho cells but not miR218, miR67. A549/Klotho cells were more sensitive seven times 
against pemetrexed compared to A549 cells (IC50; 0.1 micro M) by MTT assay.

Conclusions:
From these results, we conclude overexpression of Klotho may regulate the sensitivity against 
pemetrexed through the inhibition of expression of mir145 and N-cadherin and can be a predic-
tive factor for lung cancer treatment. In the future, we may establish a new strategy of adjuvant 
chemotherapy for patients with advanced lung cancer based on the expression of anti-aging 
gene Klotho.

Disclosure: No significant relationships.
Keywords: Klotho, pemetrexed, N-cadherin, postoperative treatment strategy, anti-aging gene
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A NOVEL LONG NONCODING RNA, LINC00680, REGULATES MIGRATION 
AND INVASION AND PREDICTS NEGATIVE PROGNOSIS IN ESOPHAGEAL 
SQUAMOUS CELL CARCINOMA

Bin Zheng, S. Xue, H. Chen, C. Chen
Thoracic Department, Fujian Medical University Union Hospital, Fuzhou, China

Objectives:
Esophageal cancer (EC) is one of the most common malignancies and sixth leading cause of 
cancer death in the world, especially in Eastern Asia. Growing evidence has shown that long 
noncoding RNAs (lncRNAs) play essential roles in the regulation of multiple cellular processes 
in diverse human cancers, including esophageal suqamous cell carcinoma (ESCC). Our study 
was to investigate the expression and functions of LINC00680 in ESCC.

Methods:
We detected LINC00680 expression by next generation RNA sequencing. And Expression of 
LINC00680 was determined from clinical paired samples and cell lines by qRT-PCR. We also 
analyzed the relationship between expression levels and clinical characteristics and survival time 
of the patients with ESCC. The effects of LINC00680 knockdown using small interfering RNA 
(siRNAs) on proliferation, migration and invasion were evaluated by qRT-PCR, cell migration 
and invasion assays in vitro. LINC00680 knockdowned cells were subcutaneously injected into 
nude mice, and we also determine the effect of LINC00680 on tumor growth in vivo.

Results:
We found that the LINC00680 was significant overexpressed in ESCC tissues of patients and 
cell lines compared with the controls. Overexpression of LINC00680 was correlated with age, 
smoking status, length of tumor, lymph node metastasis and TNM stage. And the expression 
levels also correlated with the survival time, which was independent prediction factor of poor 
prognosis of ESCC patients. Furthermore, the knockdown of LINC00680 in KYSE140 and 
KYSE510 cell lines suppressed cell proliferation, migration and invasion in vitro. LINC00680 
knockdown could significantly suppress the growth of ESCC xenografts in nude mice.

Conclusions:
Our study identified LINC00680 as a novel potential oncogene in ESCC which may plays an 
important role in cell proliferation, migration and invasion. And LINC00680 may be a potential 
important prognostic factor in ESCC.

Disclosure: No significant relationships.
Keywords: prognosis, esophageal squamous cell carcinoma, Long noncoding RNA, LINC00680, 
biological function
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PREDICTIVE MARKERS IN MALIGNANT PLEURAL MESOTHELIOMA

K. Oehl1, B. Vrugt1, U. Wagner1, M.B. Kirschner2, M. Meerang2, W. Weder2, E. Felley-Bosco2, 
B. Wollscheid3, Isabelle Opitz2, P.J. Wild4

1Institute of Pathology and Molecular Pathology, University Hospital Zurich, Zurich, Switzerland 
2Department of Thoracic Surgery, University Hospital Zurich, Zurich, Switzerland 
3Department of Health Sciences and Technology, ETH Zurich, Zurich, Switzerland 
4Dr. Senckenberg Institute of Pathology, University Hospital Frankfurt, Frankfurt, Germany

Objectives:
Malignant Pleural Mesothelioma (MPM) is a very rare and aggressive tumor with a median life 
expectancy of about 12 months with multimodal treatment efforts. So far, no effective alternative 
or second-line treatment could be established. To investigate the mechanisms of MPM develop-
ment leading to treatment resistance, the objective of this study was to find genetic markers that 
predict resistance to chemotherapy.

Methods:
A cohort of 67 MPM patients that underwent treatment with Cisplatin and Pemetrexed (Cis/
Pem) followed by surgery was chosen for analysis. DNA was isolated from FFPE samples 
taken at the treatment-naïve biopsy, at surgery after chemotherapy and at relapse. Afterwards, 
we performed whole-exome sequencing, targeted amplicon sequencing, as well as CNV arrays. 
Mechanisms of Cisplatin resistance were further explored in vitro, using MPM cell lines and a 
mesothelial cell line.

Results:
Sequencing revealed a high frequency of mutations occurring in the genes BAP1and NF2. These 
mutationswere already present at a high allele frequency in the diagnostic biopsy, indicating 
an early clonal origin of the alteration. The CNV arrays showed a high frequency of deletions 
in CDKN2A, BAP1and NF2. Furthermore, BAP1 mutations showed a significant association with 
resistance to chemotherapy. In the MPM cell lines, we could also show a decreased sensitivity 
towards Cisplatin upon BAP1 mRNA knockdown.

Conclusions:
Our sequencing analysis revealed a high inter- and intratumoral heterogeneity in MPM specimens, 
especially after treatment with Cis/Pem. Most of the mutations were found in BAP1 andNF2; 
they occured early in tumor evolution and are therefore possible drivers of MPM. In the tissue 
cohort as well as in cell culture models, we could show that mutations in BAP1were involved in 
the resistance of MPM patients to chemotherapy. Investigation of the mechanisms behind this 
resistance could lead to alternative therapy options and hopefully improved treatment regimens 
for MPM patients.

Disclosure: No significant relationships.
Keywords: mesothelioma, Cisplatin resistance, tumor evolution
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DETECTION OF CIRCULATING TUMOR CELLS IN POTENTIALLY RESECT-
ABLE ADENOCARCINOMA OF THE DISTAL ESOPHAGUS AND THE GASTRO-
ESOPHAGEAL JUNCTION IS NOT INCREASED IN PORTAL VENOUS BLOOD 
SAMPLES COMPARED TO PERIPHERAL VENOUS BLOOD SAMPLES

Lieven Depypere1, A. Philippron2, K. De Preter3, W. Coosemans1, H. Van Veer1, P. Pattyn2, P. 
Nafteux1

1Thoracic Surgery / Chronic Diseases, Metabolism and Ageing (CROMETA), University Hospitals 
Leuven / KU Leuven, Leuven, Belgium 
2Gastrointestinal Surgery, University Hospital Gent, Gent, Belgium 
3Center for Medical Genetics Ghent (CMGG), University Hospital Gent, Gent, Belgium

Objectives:
Detection of circulating tumor cells (CTCs) in potentially resectable adenocarcinoma of the 
distal esophagus and the gastro-esophageal junction (EAC) is rare in peripheral venous blood 
samples. In lung carcinoma patients, the number of circulating tumor cells was more than 300 
fold in the pulmonary vein, compared to the number in peripheral venous blood samples. The 
aim was to compare the number of CTCs in portal venous blood samples with the number of 
CTCs in peripheral venous blood samples of patients with potentially resectable EAC.

Methods:
In patients undergoing esophagectomy for cancer, peripheral blood was sampled immediately 
preoperatively, where portal vein blood was sampled intraoperatively during abdominal lymph 
node dissection. Samples were analyzed for CTCs using the Parsortix device (ANGLE plc, 
Guildford UK), a semi-automated microfluidic system that captures cells based on their size and 
rigidity. A four-color immunofluorescence technique was used and CK positive, CD45 negative, 
Hoechst positive and morphologically intact cells with the morphology of a CTC were counted 
manually. The method was previously compared with the commercially available Cellseach® 
system and no difference in CTC yield was detected between both methods.

Results:
We obtained perioperative central as well as peripheral blood samples in 20 patients with potentially 
resectable EAC. One peripheral venous sample and two portal venous samples were not amenable 
for processing. In 5 out of 19 peripheral venous samples (26,3%), one or more CTC’s could 
be detected, while this was only the case in 3 out of 18 central portal venous samples (16.7%).

Conclusions:
Unlike in lung cancer, the number of detected CTCs in potentially resectable EAC was not 
increased in central venous samples compared to peripheral venous samples. Further research 
is needed on why detection rate of CTCs in potentially resectable EAC is so low and how detec-
tion rate could be increased.

Disclosure: L. Depypere: Supported by the Clinical Research Fund of the University Hospitals 
Leuven
Keywords: liquid biopsy, detection limit, esophageal carcinoma, circulating tumor cells
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MALIGNANT PLEURAL MESOTHELIOMA ORGANOIDS AND PATIENT 
DERIVED XENOGRAFTS (PDX): NEW FRONTIERS OF IN VIVO AND IN VITRO 
MODELS TO STUDY DRUG SENSITIVITY AND TUMOR ENVIRONMENT

Margherita Cattaneo1, I. Righi1, P. Mendogni1, A. Cherubini3, F. Salanitro2, R. Piras2, L. Lazzari2, 
R. Affatato4, F. Ricci4, M. Marabese3, M. Nosotti1, L. Rosso1

1Thoracic Surgery and Lung Transplantation Unit, Foundation IRCCS Ca’ Granda Ospedale 
Maggiore Policlinico, Milan, Italy  
2Dipartimento di Medicina Trasfusionale ed Ematologia, Fondazione IRCCS Cà Granda Ospedale 
Maggiore Policlinico, Milan, Italy 
3Laboratory of Molecular Pharmacology, IRCCS Istituto di Ricerche Farmacologiche Mario Negri, 
Milano, Italy

Objectives:
Malignant pleural mesothelioma (MPM) is a rare and aggressive cancer with poor prognosis. A 
therapeutic gold-standard does not exist, so the treatment is still object of investigations. Clini-
cians and researchers need to improve efforts in precision medicine oncology using new model 
systems. Since the inflammatory and immunological MPM context is crucial, organoids and 
Patient-Derived Xenografts (PDX) can be a model for a better knowledge of tumor microenvi-
ronment and for testing the efficacy of new therapeutic options. The final goal is to use them as 
a tool to predict response to anti-cancer drugs in individual patients.

Methods:
For PDX, tumor specimens were fragmented and implanted in the flank of immunodeficient mice. 
Tumors grown in mice were aseptically removed and re-implanted in other animals to obtain a 
second generation. Tumor fragments were fixed in formaldehyde for pathological examination. 
Human pleural and MPM biopsies were processed to obtain organoids. Briefly, pleural tissues 
were digested using Collagenase and successively embedded in matrigel with specific basal 
medium. After 21 days, the size and shape of organoids were measured, and gene expression 
analysis of specific pleural organoid markers was performed. The samples were collected after 
informed consent and Ethical approval.

Results:
PDXs were successfully obtained. The pathological characterization showed that models reca-
pitulate the human tumors they originate from. Organoids were obtained and expanded till the 
third passage. By qPCR, an increased of specific organoid markers was observed.

Conclusions:
We successfully generate PDXs with the same gene expressions of the native MPM. We also 
demonstrated that organoids can be obtained from non tumoral pleura and MPM recapitulating 
the organoid features. These MPM PDX-organoid platforms can provide a variety of important 
biological parameters of the disease for drug testing, high throughput screens, and disease 
modelling and can be important to better understand the pathogenesis and the treatment options.
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Disclosure: No significant relationships.
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THE DIAGNOSTIC AND PROGNOSTIC ROLE OF MIRNA-221 AND MIRNA-126 
IN PATIENTS WITH UTERINE LEIOMYOMA, BENIGN METASTASIZING LEIO-
MYOMA OF THE LUNG AND LOW-GRADE PULMONARY LEIOMYOSARCOMA

Luigi Ventura1, L. Gnetti2, C. Braggio1, G. Bocchialini1, V. Costantino1, L. Musini1, M. Tiseo1, 
P. Carbognani1, E.M. Silini1, M. Rusca1, P. Mozzoni1, L. Ampollini1

1Medicine and Surgery, Thoracic Surgery, University Hospital of Parma, Parma, Italy 
2Medicine and Surgery, Pathology Unit, Parma, Italy

Objectives:
To evaluate the role of miRNA-221 and miRNA-126 in a) differentiating a lung benign metas-
tasizing leiomyoma (BML) from a low-grade pulmonary leiomyosarcoma, b) predicting the 
metastasizing ability of the uterine leiomyoma and c) predicting the malignant transformation 
of lung BML into leiomyosarcoma.

Methods:
We analyzed 12 uterine tissue samples: 3 leiomyomas, 5 leiomyomas that gave rise to lung 
BML, 1 leiomyosarcoma, 3 healthy tissues (control group). We also analyzed 12 pulmonary 
tissue samples: 8 lung BML, 1 leiomyosarcoma, 3 healthy tissues (control group). Regarding the 
pulmonary tissue samples, five BML and the single leiomyosarcoma were resected in the same 
patient with the exceptional feature that one BML evolved into a leiomyosarcoma.

Results:
Analyzing the pulmonary samples, we observed a miRNA-221 expression significantly higher in 
the leiomyosarcoma, compared to BML and control group (p=0.020; Fig.1A). Considering the 
lesions resected in the same patient, we found a progressive increase of miRNA-221 expression 
passing from BML to leiomyosarcoma (p<0.0001; Fig.1B). Interestingly, her uterine leiomyoma 
presented a significantly higher miRNA-221 expression compared to other uterine leiomyomas 
and control group (p<0.0001; Fig.1C). Similarly to the lung, in the uterine samples, we found 
a progressive increase of miRNA-221 expression from the control group to leiomyoma, BML 
and leiomyosarcoma. The expression of miRNA-126 was not significantly different between the 
pulmonary samples. In the uterine samples, miRNA-126 tends to be gradually down-expressed in 
the transition from healthy to malignant tissue (Fig.1D-E). And curiously, in the uterine leiomyo-
sarcoma of the described patient, miRNA-126 expression was almost zero (p<0.0001; Fig.1F).
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Conclusions:
Currently, there are no histopathological criteria able to predict the metastasizing ability of uterine 
leiomyoma and the malignant transformation of BML into leiomyosarcoma. Our results showed 
that miRNA-221 and miRNA-126 might be used as prognostic and diagnostic biomarkers in 
these patients. Further studies are necessary to validate our results.

Disclosure: No significant relationships.
Keywords: lung, leiomyoma, benign metastasizing leiomyoma, leiomyosarcoma, malignant 
transformation
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CD8+T CELL EXHAUSTION THROUGH PD1 PATHWAY LINKS CHRONIC 
OBSTRUCTIVE PULMONARY DISEASE AND THE DEVELOPMENT LUNG 
CANCER

Yan Jiang, X. Zhou
Department of Thoracic Surgery, Shanghai Pulmonary Hospital, Shanghai, China

Objectives:
Chronic obstructive pulmonary disease (COPD) is a highly prevalent airway disease character-
ized by a chronic inflammatory response in the lung. Numerous epidemiological studies have 
consistently demonstrated an increased incidence of lung cancer in patients with COPD, and 
lung cancer patients coexisting with COPD had worse prognosis compared with patients without 
COPD. However, the mechanism linking COPD and lung cancer remains elusive. In this study, 
we aim to investigate if CD8+T cell exhaustion through PD1 pathway plays a role in linking 
COPD and the development lung cancer.

Methods:
CD8+T cell number and PD1 expression level in COPD patients and controls were analyzed 
using flow cytometry. LLC cells were injected via the tail vein to PM2.5-induced COPD C57BL/6 
mice or control mice, tumor burden and survival were assessed over time. Cytotoxicity of CD8+T 
cells isolated from the lungs of COPD and control mice was tested using in vitro tumor killing 
assay. Metabolome of the CD8+T cells were analyzed using mass spectrometry (MS).

Results:
We found that PD1 was upregulated in CD8+T cells derived from COPD patients, although there 
were increased numbers of cytotoxic CD8+T cells in COPD patients. In vivo experiments showed 
that there was a higher tumor load and worse survival in the mice with PM2.5-induced COPD. 
CD8+T cells isolated from the the lungs of COPD mice exhibited impaired cytotoxicity, while 
bockade of PD1 signaling restored the tumor killing activity of CD8+T cells in PM2.5-exposed 
mice. MS analysis showed that CD8+T cells from PM2.5-exposed mice displayed a dramatically 
altered pattern of glucose matabolism compared with those from control mice.

Conclusions:
These observations provide evidence of CD8+T cell exhuastion through PD1 pathway in the 
context of COPD which leads to compromised immune surveillance of CD8+T cells, contrib-
uting to our understanding of mechanism linking COPD and the development of lung cancer.

Disclosure: No significant relationships.
Keywords: lung cancer, CD8+T cell, PD1, chronic obstructive pulmonary disease
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DONOR OR RECIPIENT? LINEAGE-TRACING THE ORIGIN OF MYOFIBRO-
BLASTS IN A MODEL OF BRONCHIOLITIS OBLITERANS SYNDROME

Pia Di Campli1, A. Assabban1, J. Scaillet1, A. Van Keymeulen2, A. Le Moine3, P. Lemaitre4, S. 
Goriely1

1Institute for Medical Immunology (IMI), Université Libre de Bruxelles (ULB), Gosselies, Belgium 
2Faculty of Medicine, Université Libre de Bruxelles (ULB), Bruxelles, Belgium,  
3Erasme Hospital - Nephrology Department, Université Libre de Bruxelles (ULB), Bruxelles, 
Belgium  
4Division of Thoracic Surgery, Toronto General Hospital, Toronto, Canada

Objectives:
Bronchiolitis Obliterans Syndrome (BOS) is one of the leading causes of death after lung 
transplantation. However, precise pathological mechanisms causing fibroproliferation in the 
allograft are not completely understood, and no curative treatment is currently available. 
αSMA+ myofibroblasts represent the major population responsible for airways occlusion and 
respiratory impairment, but their origin is still controversial. Myofibroblasts could be donor- (in 
situ fibroblasts or epithelial cells) or recipient-derived (fibrocytes or other bone-marrow-derived 
cells). Using a murine transplantation model, we examined the origin of myofibroblasts with or 
without immunosuppression therapy.

Methods:
Different strains of transgenic mice with a fluorescent reporter in all cells (Ubi-GFP) or in cells 
from epithelial (Keratin5-CreERT2; Rosa26tdTomato) or myeloid (LysM-Cre; Rosa26tdTomato) 
origin were used as donors or recipients for allogeneic heterotopic tracheal transplantations 
(HTT). Recipients received or not tacrolimus (1-5mg/kg/day) for immunosuppression. At day 
28, grafts were analysed by histology, flow cytometry and confocal microscopy.

Results:
Without immunosuppression >99% of αSMA+ myofibroblasts in the allografts were recipient-
derived. Fate-mapping analysis further showed that 90% (82,3-92,5%, n=8) of myofibroblasts 
arose from recipient-derived LysM+ myeloid cells. Tacrolimus treatment not only inhibited 
obliterative airway disease (OAD) development – respectively 51,3% and 82% less lumen 
occlusion and epithelial necrosis (p<0,05) - but also influenced the proportion of donor-derived 
myofibroblasts, which were slightly increased in the tacrolimus-treated allografts (0.5% vs 5,5%, 
p<0,05). Moreover, at day 28 no epithelial-derived myofibroblasts were identified in the fibrotic 
allografts with or without immunosuppression, confuting the role of epithelial-to-mesenchymal 
transition (EMT) in OAD development.

Conclusions:
Based on these results we propose that recipient-derived myofibroblasts of myeloid origin play a 
major role in the development of OAD fibroproliferative lesions after allogeneic HTT. Tacrolimus 
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treatment leads to an increase of donor-derived myofibroblasts in the allografts, probably due 
to in situ fibroblasts contribution. Specifically targeting these myofibroblasts precursors could 
lead to more efficient treatments for airway fibrosis.

Disclosure: No significant relationships.
Keywords: epithelial-to-mesenchymal transition (EMT), heterotopic tracheal transplantation 
(HTT), bronchiolitis obliterans syndrome (BOS), myeloid lineage, fate-mapping strategies, 
myofibroblasts origin
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OPIOID FREE ANAESTHESIA IS FEASIBLE AND SAFE IN PATIENTS UNDER-
GOING PULMONARY RESECTION

C. Patvardhan1, J. Ali2, A. Roscoe1, G. Martinez1, A. Peryt1, A. Coonar1, Giuseppe Aresu1

1Anaesthesia, Royal Papworth Hospital, Cambridge, United Kingdom 
2Department of Cardiothoracic Transplantation, Royal Papworth Hospital, Cambridge, United 
Kingdom 

Objectives:
Intercostal thoracic surgical incisions are painful and patients typically require significant peri-
operative opioids analgesia. However, the use of opioids is commonly associated with adverse 
effects. It is recognised that these complications can delay patient mobilisation and hospital 
discharge. We report a successful pilot of opioid free anaesthesia for patients undergoing lung 
cancer resection.

Methods:
Anaesthesia was induced with Propofol, Lignocaine and clonidine and maintained with a mixture 
of O2/air and sevoflurane. Paralysis was induced with atracurium. A combination of paravertebral 
or serratus anterior plane block and intercostal nerve blocks were performed with levo-bupivacaine. 
Intravenous paracetamol and parecoxib were administered with 10mmol magnesium prior to 
skin incision. Phrenic nerve was blocked with lignocaine in selected patients. All patients were 
extubated at end of surgery and received multimodal analgesia along with morphine PCA to 
allow us to monitor the analgesic requirement.

Results:
37 patients were included: 23 males and 14 females. Mean age was 67.7±10.3 years. Mean 
BMI was 28.3±5.7kg/m2 with median ASA status 3. The mean percentage predicted FEV1 was 
88.0±23.1%. The mean 6-minute walk test distance was 367±108m. The surgeries included 32 
lobectomies and 5 anatomical segmentectomies; 31 performed thoracoscopically (28 uniportal, 
2 subxiphoid and 1 multiportal) and 6 performed by thoracotomy. The mean duration of surgery 
was 189±58 minutes. The duration in recovery was 114±37 minutes. Mean opioid consumption 
within the first 24 hours was 15.5±20.7mg. The median hospital length of stay was 3 days. There 
were no complications related to anaesthesia.

Conclusions:
Opioid free anaesthesia is feasible and safe technique in patients undergoing thoracic surgery 
without compromising on effective analgesia. This technique should be considered as part of the 
enhanced recovery programmes, to minimise the complications associated with the periopera-
tive use of opioids.

Disclosure: No significant relationships.
Keywords: opioid free anaesthesia, enhanced recovery, early mobilisation
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PROLONGED POSTOPERATIVE AIR LEAK DUE TO AUTOLOGOUS FIBRIN 
SEALANT?

F. Weigold, W. Klemm, Gunda Leschber
Thoracic Surgery, ELK Berlin Chest Hospital, Berlin, Germany

Objectives:
In lung volume reduction surgery (LVRS), removal of emphysematous lung tissue may result in 
prolonged air leakage. Several methods have been tried to reduce this risk, such as reinforcement 
of suture lines or different sealants. Autologous fibrin (Vivostat) applied along the staple lines 
is routinely used in our hospital to reduce postoperative parenchymal fistulas. The aim of this 
study was to prove that thoracoscopic LVRS with sealed staple lines have an advantage in terms 
of parenchymal fistula duration, postoperative hospitalization and frequency of redrainages or 
revisions due to air leakage compared to patients without sealed sutures.

Methods:
Retrospectively analyzed 80 patients who underwent thoracoscopic LVRS by one surgeon were 
included. Covidien Endo GIA with unreinforced Tri-Staple technology was used in all cases. 
Application of Vivostat depended on its availability. Time to chest tube removal was used as 
surrogate parameter for air leak duration. Drainage was routinely removed the day following 
cessation of fistula. For patients who had to be revised due to an air leak, we considered the 
total duration of drainage time.

Results:
48 patients were included in the sealant group (S), 32 in the non-sealant group (N). Patients in 
group S had a mean duration of drainage of 10.0±12.0 days vs. 8.3±5.2 days in group N (p<0.05). 
Length of stay in group S and N was 14.9±11.7 vs. 12.8±7.3 days, respectively (p<0.05). No 
significant difference was observed in the frequency of revisions (14.6% vs. 3.1%, p > 0.05) or 
redrainages (10.4% vs. 6.2%, p > 0.05).

Conclusions:
Other than expected, we could not prove any benefit in using autologous fibrin sealant in LVRS. 
Mean drainage as well as hospitalization time were significantly prolonged when sealant was 
used. Our findings differ from previous publications. The use of autologous fibrin sealant will 
be critically discussed in the future.

Disclosure: No significant relationships.
Keywords: LVRS, sealant, air leak
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LUNG VOLUME REDUCTION SURGERY (LVRS): IMPROVEMENT IN PULMO-
NARY FUNCTION AND PATIENT REPORTED OUTCOMES IN 174 RECENT CASES

Brianda Ripoll1, A. Nash1, G. Aresu2, A. Peryt2, J. Parmar3, R. Mahadeva4, A. Coonar2

1Taiser Group Thoracic Surgery, Papworth Hospital, Cambridge, United Kingdom,  
2Thoracic Surgery, Royal Papworth Hospital, Cambridge, United Kingdom,  
3Chest Medicine & Transplant, Royal Papworth Hospital, Cambridge, United Kingdom,  
4Chest Medicine, Cambridge University Hospitals, Cambridge, United Kingdom

Objectives:
LVRS improves survival and quality of life in selected patients with emphysema. From 2008-19 
our programme has been based on staged unilateral VATS, enhanced recovery and from 2015 
selection by MDT. For 2015-18 we report survival, change in objective lung function subjective 
patient related outcome and length of stay.

Methods:
Retrospective review of 217 cases that underwent surgery from 1997. To reflect contemporary 
practice, we report 174 consecutive patients between 2015-18 in whom complete data was 
available. Outcomes analyzed were 30 day, 90 day and one-year death rate. Pulmonary function, 
BODE, 6MW, MMRC, CAT and SGRQ were analyzed for pre and post LVRS mean change. 
Analysis was done with SPSS programme.

Results:
N=174 Death rate until end 2017 at 30 days was 3.3%; 90 days 5.7% and 1 year 9.1%.
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Conclusions:
In our contemporary LVRS series death rates are lower than in the NETT study (estimated at 
19%) There is also a statistically significant overall improvement in lung function and patient 
quality of life measures. MDT selection and staged unilateral VATS LVRS with intensive peri-
operative management in an experienced centre is safe and effective.

Disclosure: No significant relationships.
Keywords: lung volume reduction surgery, LVRS, patient related outcome, service improvement
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COMPARISON OF NON-INTUBATED UNIPORTAL VIDEO-ASSISTED THORA-
COSCOPIC (NI-UVATS) WEDGE RESECTION VERSUS UNIPORTAL VIDEO-
ASSISTED THORACOSCOPIC (UVATS) WEDGE RESECTION; COULD BE 
NI-UVATS A STANDARD PROCEDURE?

Hamidreza Mahoozi
Thoracic Surgery, Regio Kliniken, Pinneberg, Germany

Objectives:
The goal of this study is comparison of outcome of non-intubated Uniportal Video-assisted Tho-
racoscopic segmentectomy or wedge resection versus intubated Video-assisted Thoracoscopic 
segmentectomy or wedge resection in Patients with ASA III and IV with pulmonary nodule.

Methods:
We compared retrospectively the postoperative recovery of consecutively 60 patients in non-
intubated video-assisted thoracoscopic segmentectomy or wedge resection (NI-UVATS group) 
and intubated VATS (VATS group) in high risk patients with relatively poor lung function (FEV1 
< 1,1 Lit and DLCO < 45%). in NI-UVATS group 12 patients and in UVATS group 15 patients 
underwent segmentectomy. In every group 30 patients and all of them underwent a segmentec-
tomy or wedge resection.

Results:
This study has been shown a lower anaesthesia and operation time in NI-UVATS group as well 
as a faster recovery and discharge with lower postoperative complications in NI-UVATS group. 
The mean age was 71.7 years in both groups and comorbidities were well balanced. In NI-UVATS 
group wasn’t required conversion to in the intubated group. No mortality encountered in either 
group. The hospital acquired pneumonia was occurred in 2 patients of UVATS group and neither 
of NI-UVATS group. The hospital stay time of patients in NI-UVATS group was shorter (P<0.05) 
and the used analgesics and sedatives was lower (P<0.05). The intraoperative SpO2 was lower 
and SpCO2 was higher in the NI-UVATS group (P< 0.01) but the postoperative values of SpO2 
and SpCO2 were similar in both groups (P<0,05).

Conclusions:
The perioperative outcomes for NI-UVATS are comparable and even safer for high risk patients 
compared to UVATS under intubated technique. However, further multicenter randomised pro-
spective studies are needed for comparison and standardising of NI-UVATS.

Disclosure: No significant relationships.
Keywords: non-intubated uniportal VATS segmentectomy, non-intubated uniportal VATS wedge 
resection, pulmonary nodule
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INTRAOPERATIVE NAVIGATION SYSTEM FOR VIDEO-ASSISTED THORACO-
SCOPIC SURGERY (VATS) SEGMENTECTOMY; INFRARED THORACOSCOPY 
(IRT) WITH IDOCYANINE GREEN (ICG) AND INTRAOPERATIVE COMPUTED 
TOMOGRAPHY (CT)

Ayumu Kato, S.S. Chang, N. Yokota, N. Naomi, N. Nakashima, T. Go, H. Yokomise
Department of General Thoracic, Breast and Endocrinological Surgery, Kagawa University, Miki-
cho, Kita-gun, Kagawa, Japan

Objectives:
The intraoperative navigation system for VATS segmentectomy is used for identifying interseg-
ment lines, confirming intersegment lines and ensuring resection margin. Although the classic 
ventilation and collapse method has been used to identify lung intersegmental lines, this method 
is difficult in patients with underlying lung diseases such as emphysema. We have developed 
a novel method for identifying the intersegmental line using infrared thoracoscopy (IRT) with 
intravenous injection of indocyanine green (ICG) (Eur J Cardiothorac Surg. 2014 and Eur J 
Cardiothorac Surg 2013). Intraoperative CT scan during VATS segmentectomy is useful for 
patients with non-palpable or hardly palpable lesions.

Methods:
Identification of the intersegmental line: IRT is based on blood flow rather than ventilation, 
thus allowing anatomical segmentectomy without lung reinflation. The corresponding arteries 
were interrupted, and the intersegmental line was identified using IRT with ICG. ii) Confirma-
tion of the intersegmental line and resection margin: After dividing the corresponding vessels 
and bronchi, the intersegmental line was marked by clipping, and intraoperative CT scan was 
performed under bilateral lung ventilation.

Results:
IRT segmentectomy using a KARL STORZ Endoskope has been performed in 37 patients. 
Identification of the intersegmental line was possible in 36 of the 37 patients. ii) We performed 
intraoperative CT navigation segmentectomy in 12 of the 37 patients performed IRT segmentec-
tomy. In all patients, the location of the lesions to be resected, the intersegmental line, and the 
surgical margins could be confirmed while performing VATS segmentectomy. The intraoperative 
CT or 3-dimensional CT reconstruction images are used by the surgeon to confirm the correct 
anatomical segmental line and secure a sufficient resection margin.

Conclusions:
IRT with ICG and intraoperative CT navigation facilitates more definitive VATS segmentectomy 
especially for non-palpable or hardly palpable lesions.

Disclosure: No significant relationships.
Keywords: intraoperative navigation system, VATS segmentectomy, IRT with ICG, intraopera-
tive CT
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CONE-BEAM COMPUTED TOMOGRAPHY (CT) NAVIGATION FOR LOCAL-
IZING SMALL PULMONARY NODULES

Yuichi Saito
Thoracic Surgery, Saitama Cardiovascular and Respiratory Center, Saitama, Japan

Objectives:
Intraoperative identification of small pulmonary nodules during video-assisted thoracoscopic 
surgery (VATS) has been one of important technical issues for thoracic surgeons, since lung 
cancer screening programs using computed tomography (CT) have been widely implemented 
and those have been shown to increase the detection rate of early-stage lung cancer. The aim of 
this study is to create a new minimally invasive surgery for localizing pulmonary nodules by 
using a cone-beam CT (CBCT).

Methods:
Between November 2017 and November 2018, patients with undiagnosed peripheral pulmonary 
lesion less than 2cm in size were adapted into CBCT Navigation VATS. In principle, patients 
were placed in lateral position and scanned by CBCT. However, some patients with pulmonary 
nodule in upper lobe were lying in a supine position because their arm interrupted the move-
ment of C-arm. After localization of pulmonary nodules, surgery was started thoracoscopically. 
A normal surgical clip was used for marking on visceral pleura near pulmonary nodule, and 
one or two marking were usually required for identification. Accordingly, three or four time 
scans were performed before pulmonary resection. Finally, surgical stump was investigated by 
intraoperative frozen section.

Results:
The CBCT Navigation VATS underwent for 12 patients (13 pulmonary lesions) in this study. 
Average age was 69.3 years old and there were 5 males (41.7%), 9 lung cancers (75%). The 
location of tumor was 4/1/8 in upper/lingual/lower lobe, respectively. Average nodule size was 
9.9mm (4-18mm), and all lesions were clearly confirmed on the screen displays in a surgical room.

Conclusions:
CBCT Navigation VATS could be one of ideal surgical options with reliability and simplicity, 
because of no invasive percutaneous localization technique.

Disclosure: No significant relationships.
Keywords: hybrid operation, minimally invasive surgery, pulmonary nodule, VATS, naviga-
tion, cone-beam CT
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ISOLATED CARINAL RESECTION: A NEW WAY OF ANATOMICAL RECON-
STRUCTION AND THE SITUATION NOW THREE YEARS LATER

Sönke Von Weihe1, M. Oldigs2, C. Kugler1

1Thoracic Surgery, Lung Clinic Großhansdorf, Großhansdorf, Germany 
2Pneumology, Lung Clinic Großhansdorf, Großhansdorf, Germany

Objectives:
Carinal resection is a challenging procedure. It is mostly performed as a sleeve-pneumonectomy 
or sometimes sleeve-lobectomy. Isolated resection of the carina is rarer. For the latter several ways 
for anatomical reconstruction are described. We performed the following new kind of anatomical 
reconstruction after isolated carinal resection, meaning two end-to-end-anastomoses in a row.

Methods:
The case: A 64-year-old man suffered from an adenoid cystic carcinoma of the distal trachea and 
carina. Due to the visible tumor size of 3cm and its entity an extended resection was indicated 
to gain clear resection margins. Via a right sided thoracotomy the distal trachea and carina were 
resected. In the next step a pericardial release was performed and the right lower lobe sacrificed. 
Now the right main bronchus could be approximated to the open end of the trachea, followed by 
a tension free end-to-end-anastomosis. Subsequently the left main bronchus was sutured, again 
end-to-end, to the bronchus stump distal the middle lobe, using single stich sutures.

Results:
The postoperative course was delayed by hyper granulation between the two anastomoses, requir-
ing repeated bronchoscopic treatment. Furthermore, a severe right side pneumonia occurred. 
However, healing of the two anastomoses themselves was uneventful. The patient was transferred 
to the peripheral ward after some weeks on ICU and discharged approximately two months later. 
Today three years later the patient is without any signs of relapse and fully mobilized, pursu-
ing his hobbies like moderate hiking and cycling. The main advantage of these procedure in 
our eyes is the use of our regularly used technic for bronchial anastomoses with an appropriate 
experience and low risk for insufficiency. To the best of our knowledge, this is the first case of 
carinal-reconstruction by two end-to-end-anastomoses in a row published in the literature so far.
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Conclusions:
Carinal-reconstruction by two end-to-end-anastomoses in a row is feasible with a lasting impact. 
The advantage is the use of our regularly used technic for bronchial anastomoses with an appro-
priate low risk for insufficiency, due to the experience. To the best of our knowledge, this way 
of carinal reconstruction has not been described in the literature so far.

Disclosure: No significant relationships.
Keywords: carinal reconstruction, carinal resection, adenoid cystic carcinoma
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DELAYED RETURN TO NORMAL OXYGENATION AFTER ONE-LUNG VEN-
TILATION SURGERY: IMPLICATIONS FOR ENHANCED RECOVERY AFTER 
SURGERY (ERAS)

Biniam Kidane, G. Buduhan, L. Tan, S. Srinathan
Surgery, University of Manitoba, Winnipeg, Canada

Objectives:
Thoracic surgery using one-lung ventilation (OLV) may result in delayed return to normal oxy-
genation, impacting on ability to implement enhanced recovery after surgery (ERAS) programs. 
Our objectives were to determine time required to achieve normal oxygenation and identify 
factors associated with delayed return to normal oxygenation.

Methods:
Ninety-three patients undergoing surgery with OLV participated in a prospective pilot cohort 
study. Anesthetic and ventilation parameters were recorded in real time. Primary outcome was 
the time required to achieve oxygen saturation >90% (SaO2>90%) on room air. Pulse oximetry 
was measured every 4 hours after surgery up to 96 hours. Complications were recorded using 
the validated Ottawa TM&M scale. ANOVA and Mann-Whitney U tests were performed.

Results:
Only 19.4% (n=18) of the 93 patients failed to reach SaO2>90% at 4 hours after surgery. This 
decreased to 10.8% (n=10) and 5.4% (n=5) at 12 and 24 hours. Of the 5 patients who failed to 
reach SaO2>90% at 24 hours, 2 also failed to do so at 96 hours despite normal preoperative 
pulmonary function & oxygen saturation. These 2 patients were ongoing smokers. Forty-one 
patients had full data capture of anesthetic/ventilation parameters. In this subset, the following 
factors were associated with delayed return to SaO2>90%: undergoing VATS/open sub-lobar 
resections (p=0.01) and higher pack-years of smoking (p=0.03). Preoperative pulmonary function, 
intra-operative ventilation parameters and operative duration were not significantly associated 
with delayed return to SaO2>90%. There were 5 pleural/pulmonary complications (Grade I=4, 
Grade IVA=1). There were no factors associated with development of these complications.

Conclusions:
More than 80% of patients can be off oxygen within 4 hours of thoracic surgery. All patients can 
safely be tested off oxygen early; this can facilitate ERAS practices and efficient ward resource 
management. Larger prospective studies are planned to increase power to detect factors associ-
ated with delayed return to normal oxygenation or complications.

Disclosure: B. Kidane: Paid consultant for MERCK in area of ERAS after colorectal surgery
Keywords: pulmonary, physiology, perioperative care, ventilation, enhanced recovery
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FIBRIN SEALANT PLEURODESIS VERSUS TALC POUDRAGE IN RECURRENT 
SPONTANEOUS PNEUMOTHORAX

Guido Baietto, S. Parini, F. Massera, O. Rena, E. Papalia, C. Casadio
Thoracic Surgery, AOU Maggiore della Carità di Novara, Novara, Italy

Objectives:
Evaluation of thoracoscopic pleurodesis using autologous fibrin sealant agent versus talc pou-
drage in primary and secondary recurrent spontaneous pneumothorax.

Methods:
From January 2017 to September 2018, 29 patients (23 primary and 6 secondaries spontaneous 
pneumothoraces) were enrolled in a prospective randomized clinical study. Follow-up data were 
collected until December 2018. Randomization was performed to either application of autolo-
gous fibrin sealant (taken from patients own blood) or asbestos free talc pleurodesis. Surgical 
technique is a double port VATS blebectomy/bullectomy using endoscopic stapler. Talc poudrage 
is carried out with 4 grams asbestos free Steritalc ® (Novatech); about 5ml of fibrin sealant is 
made from 120 ml of patient-derived blood, drawn at least 20 minutes before surgery, which is 
approximately the processing time, and topically sprayed on semi-inflated lung.

Results:
11 patients were included in fibrin sealant group: the median age was 30 years (19 to 77 years), 
4 were females (1 catamenial), 9 had primary pneumothorax. Talc pleurodesis were performed 
in 18 cases: the median age was 33.5 (18 to 80), 6 were females (2 catamenial), 14 primaries. 
There were no major postoperative complications in both groups (ARDS, pneumonia, empyema); 
we observed 2 wound infections of chest tube insertion site in the talc group. Our results were 
summarized as follows. 

Conclusions:
In our experience, fibrin sealant pleurodesis seems to be a safe and effective procedure in 
recurrent spontaneous pneumothorax. Autologous sealants reduce risk of contamination and 
immunological response. Evidence for definitive success rate is limited by the small number of 
cases, therefore further investigations are strongly needed.
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Disclosure: No significant relationships.
Keywords: pleurodesis, pneumothorax, fibrin sealant
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DEVELOPMENT OF NOVEL POLLOCK GELATIN SEALANT WITH HIGH 
ADHESIVE QUALITY AND CONFORMABILITY

Naoki Maki1, Y. Sato1, M. Yamaoka1, A. Wijesinghe1, S. Sato1, T. Yanagihara1, N. Kobayashi1, 
S. Kikuchi1, Y. Goto1, T. Taguchi2

1Department of Thoracic Surgery, University of Tsukuba, Tsukuba, Japan 
2Biomaterials Field, Research Center for Functional Materials, National Institute for Materials 
Science, Tsukuba, Japan

Objectives:
Air leakage remains a major problem in lung resection despite the introduction of surgical seal-
ants. The aim of this study is to investigate the performance of newly developed hydrophobically 
modified Alaska pollock-derived gelatin (ApGltn). The adhesive quality and conformability of 
our ApGltn sealant compared with fibrin sealant were evaluated ex vivo.

Methods:
The adhesive quality of ApGltn was compared with that of fibrin sealant (Beriplast P®) using 
excised fresh porcine lungs. One cm diameter pleural defect was made on the lung and the seal-
ants were applied with spray system. The lungs were connected to the ventilator and the pressure 
resistance was assessed with stepwise increase of airway pressure. Conformability was evaluated 
by measuring the area of the sealant for its maximum conformity on gradually inflated lung 
surface. The maximum area of the sealant was recorded at the point where the sealant could no 
longer conform to the expansion of the pleural surface.

Results:
Air leak pressure of ApGltn sealant (n = 5) was significantly higher than that of fibrin sealant 
(n = 5), (62.44 ± 3.8 cm H2O vs 28.37 ± 9.6 cm H2O, p= <.01). In conformability study, ApGltn 
sealant conformed up to limit of lung inflation, although fibrin sealant peeled off from expand-
ing lung surface. Maximum expansion areas of ApGltn sealant (n = 5, limit of inflation) and 
fibrin sealant (n = 5) were 2093.0 ± 298.0 cm2 and 1302.8 ± 213.0 cm2, respectively (p = <.01).

Conclusions:
The ApGltn sealant showed grater adhesive quality and conformability compared to fibrin sealant 
in an excised porcine lung model. As for the treatment of air leakage from the lung which repeats 
inflation and deflation, both adhesive quality and comformability are important. Therefore, it is 
expected that ApGltn sealant will be used for effectively preventing air leakage from the lungs 
in the clinical setting.

Disclosure: No significant relationships.
Keywords: air leak, pleural defect, surgical sealant
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INTRAOPERATIVE LUNG ULTRASOUND FOR DETECTION AND CHARACTER-
IZATION OF PULMONARY NODULES IN VIDEOTHORACOSCOPIC ASSISTED 
THORACIC SURGERY (VATS)

Elisabettamaria Frongillo1, M. Sperandeo2, C. Cipriani3, M.A. Bizzarri1, D. Greco1, S. De 
Cosmo4, M. Taurchini1

1Unit of Thoracic Surgery, IRCCS Casa Sollievo della Sofferenza, San Giovanni Rotondo, Italy 
2Unit of Interventional Ultrasound Of Internal Medicine, IRCCS Casa Sollievo della Sofferenza, 
San Giovani Rotondo, Italy 
3Department of Internal Medicine and Medical Disciplines, Sapienza University of Rome, Roma, 
Italy  
4Department of Internal Medicine, IRCCS Casa Sollievo della Sofferenza, San Giovani Rotondo, 
Italy

Objectives:
A minimally-invasive surgical approach for lung resections has become mandatory even if lung 
subcentimetric nodules detection could be challenging. The aim of our study was to assess the 
detection and characterization power of Intraoperative Lung Ultrasound.

Methods:
40 lung nodules (main diameter less than 2 cm on pre-operative Computed Tomography) have 
been scanned with a 10-mm laparcoscopic linear probe (12 MHz) during tri-portal Videotho-
racoscopic Assisted (VATS) wedge resections. 19/40 were central nodules, while 21/40 were 
peripheral ones. We evauated the number of nodules detected by Intraoperative Lung Ultrasound, 
their echostructure (presence/absence of hyperechoic spots) and morphology. We also marked 
the nodules margins identified with the Intraoperative Lung Ultrasound. Chi-squared test was 
used for the statistical analysis.

Results:
Thanks to Intraoperative Lung Ultrasound, we identified both central and peripheral nodules. in 
particular, two non-palpable non-visible central nodules of 0.7 and 0.9 cm were identified only 
by Intraoperative Lung Ultrasound. The margins detected by Intraoperative Lung Ultrasound 
and the proper hystological margins matched in 90% (36/40) of the surgical samples. More-
over, all the 12 benign nodules had a clear, defined linear interface between the nodule and the 
surrounding lung parenchyma. On the other hand, the interface of all the 28 malignancies was 
not well-defined and discontinuous. There was no statistically significant relation between the 
echostructure and the histology; 24/23 hypoechoic nodules (70%) were malignancies but this 
relation was not statistically significant (p>0.10). The hyperechoic spots were present only in 
45% of the malignant lesions (p>0.25).
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Conclusions:
According to our data, Intraoperative Lung Ultrasound could be considered a novel and valu-
able tool for detection and characterization of pulmonary nodules in VATS. The clear interface 
of benign nodules may help the surgeon to decide the width of resection prior to intraoperative 
histologic examination.

Disclosure: No significant relationships.
Keywords: VATS, lung nodules, ultrasound
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INTRAVENOUS INDOCYANINE GREEN VISUALIZATION DURING FLUO-
RESCENCE IMAGING FOR SEGMENTAL PLANE IDENTIFICATION IN 
THORACOSCOPIC ANATOMICAL SEGMENECTOMY －EVALUATION OF 
INTERSEGMENTAL VISIBILITY BY 4TH GENERATED FLUORESCENCE 
IMAGING－

Hiroaki Kuroda, K. Nakanishi, N. Sakakura
Thoracic Surgery, Aichi Cancer Center Hospital, Nagoya, Japan

Objectives:
We usually identify intersegmental boundary line (IBL) using indocyanine green (ICG) fluo-
rescence system during thoracoscopy anatomical segmentectomy (TAS). In our report on con-
ventional ICG method (CIM) in 71 IBLs, 1st fluorescence system using 10 mm scope (10S), 
we conformed highly success of IBL, but also pointed out that ICG visibility (IV) decreased 
due to smoking and emphysema. Secondly, we reported Spectra A method (SAM) using 10S in 
29 IBLs and succeeded in reducing the effects of smoking and emphysema and improved IV 
compared to CIM. Thirdly, by analyzing of SAM with xenon light (SAM-X) using 10S in 106 
IBLs, SAM-X succeeded in brightening and colorful image without worsening IV. The further 
image development of 5S with 4K conversion were recently released (4th system).

Methods:
We prospectively analyzed 45 consecutive TAS using 5S with 4K. Intraoperatively, we used 
CIM-X and SAM-X at the same time to identify IBL. The histogram was used to quantify and 
analyze IV. Contrast was calculated as the subtraction using intensity of peak blue color between 
remained and resected segments in CIM and we defined unfavorable IV as less than 20. Bright-
ness were defined as the subtraction of intensity. The patient characteristics, including age, sex, 
smoking index, tumor location and side, and body mass index (>24), were evaluated.

Results:
Eighteen (40%) were male. All but one was successfully visualized (98%). In CIM-X, the 
significant correlation was found between brightness and contrast (p=0.01, r=0.61). SAM-X 
significantly increased contrast compared to CIM-X (p<0.01); however; SAM-X using 5S with 
4K significantly decreased brightness compared with that with 10S (3rd) (p<0.01). The indepen-
dent factors for unfavorable IV were not found from by maltivariate analyses.

Conclusions:
The 4th system succeeded in making IBLs safe and tangible but deteriorated in image quality 
due to smaller scope axis.

Disclosure: No significant relationships.
Keywords: thoracoscopy, ICG, fluorescence, segementectomy
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OBJECTIVE AND PATIENT-REPORTED OUTCOMES AFTER LUNG RESEC-
TION SURGERY ARE IMPROVED BY DIGITAL CHEST DRAINAGE SYSTEMS 
COMPARED TO TRADITIONAL WATER SEAL SYSTEMS: RESULTS FROM A 
PROSPECTIVE MULTICENTER DATABASE IN CHINA

Alan Sihoe1, V. Fang2, L. Liu3, H. Liao3, L. Liu3, J. Feng2, J. Zhang1

1Department of Surgery, The University of Hong Kong Shenzhen Hospital, Shenzhen, China 
2Department of Thoracic Surgery, Shanghai Chest Hospital, Shanghai, China 
3Department of Thoracic Surgery, West China Hospital, Chengdu, China

Objectives:
Data for digital chest drainage (DCD) have generally come from developed countries, but 
Patient-Reported Outcomes (PROs) may be influenced by socio-cultural factors. Outcomes for 
DCDs in developing countries such as China have not been investigated.

Methods:
Data for patients receiving sublobar or lobar lung resection at three major thoracic surgical units 
in China were collected into a prospective database. Postoperatively, DCD or traditional water 
seal chest drainage (WSCD) was used according to surgeon discretion, but chest drain manage-
ment in all patients followed a standardized defined protocol.

Results:
DCD was used in 101 patients (66%), and WSCD in 53 (34%). There were no differences in all 
key demographic and clinical characteristics between the two groups. Thoracoscopic surgery 
was used in 153 patients (99%) and no mortality or major morbidity was encountered. Despite 
no difference in incidences of air leak for ≥1 day (21% versus 25%, p=0.70) and mean air leak 
durations (0.8 versus 1.1 days, p=0.50), the mean chest drainage duration showed a strong trend 
to be shorter with DCD (2.7 versus 3.4 days, p=0.07). In the DCD group, multivariable regres-
sion analysis showed a correlation between the mean chest drainage duration and both the fluid 
volume drained during the first 48 hours (p<0.01) and the duration of air leak (p<0.01). At clinical 
assessments for air leaks, inter-observer discrepancy was noted less frequently with DCD (0% 
versus 6%, p<0.01). Of those completing a survey of postoperative chest drain-specific PROs 
(Table), patients with DCD reported better scores in all 20 questions asked, and the nurses caring 
for them also reported better scores for DCD in 8 of the 10 questions asked.
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Conclusions:
DCD is associated with shorter drainage durations and better air leak observation consistency 
in a developing country (China). PROs and nursing-reported outcomes may be substantially 
improved with digital systems.
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Disclosure: A. Sihoe: Medela AG (Baar, Switzerland) - research support in kind
V. Fang: Medela AG (Baar, Switzerland) - research support in kind
L. Liu: Medela AG (Baar, Switzerland) - research support in kind
Keywords: lung resection, postoperative, chest drain, outcomes, database
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HYBRID THEATRE CT SUPPORTS VIDEO ASSISTED THORASCOPIC SURGERY 
(IVATS) WITH PULMONARY NODULE ISOLATION: EARLY EXPERIENCE OF 
A NOVEL TECHNIQUE

Ben Shanahan1, M. Egan2, M. Le Gear3, P. Ellis3, K. Redmond1

1Department of Thoracic Surgery, Blackrock Clinic, Dublin, Ireland 
2Department of Anaesthesia, Blackrock Clinic, Dublin, Ireland 
3Department of Radiology, Blackrock Clinic, Dublin, Ireland

Objectives:
Lung cancer is the leading cause of cancer deaths in Ireland in both sexes - accounting for 19% 
of cancer deaths in women and 23% in men1.Large scale UK (UKLS), European (NELSON)
and US (NLST) studies have all found screening to be beneficial2,3. Precise localization of small 
pulmonary lesions with image guided real-time adjustment in the hybrid theatre (iVATS) reduces 
the risk of excision biopsy errors.

Methods:
This is a prospective review of early outcomes with a series of 6 consecutive iVATS cases using 
a fashioned intraoperatively placed radio-opaque surface lung marker (sLM) to guide lesion 
localisation and resection. A baseline CT is performed. The sLM is placed via two 5mm ports. 
The target lesion is then confirmed using intraoperative C arm CT (Philips Allura Xper FD 
system, Philips Electronics, The Netherlands) which facilitates minimally-invasive EndoGIA 
staple (Medtronic Inc., USA) excision of the lesion.

Results:
Six cases were performed between June and November 2018 (see Table 1). No nodule was vis-
ible on initial thorascopic inspection. In all patients, the procedure resulted in a tissue diagnosis 
which guided further management (see Table 1) obviating the need for continued surveillance or 
open surgery. There were no postoperative complications. Median length of stay was 2.5 days.

Conclusions:
This is the first report of early experiences using a novel sLM and iVATS to facilitate minimally-
invasive localisation and resection of pulmonary nodules. References: 1) National Cancer 
Registry of Ireland NCRI Lung Cancer Factsheet 2017. Cork, Ireland: NCRI; 2018 2) Yousaf-
Khan Uet al. Final screening round of the NELSON lung cancer screening trial: the effect of a 
2.5-yearscreening interval Thorax 2017 Jan;72(1):48-56. 3) Field JK et al. The UK Lung Cancer 
Screening Trial: a pilot randomised controlled trial of low-dose computed tomography screening 
for the early detection of lung cancer. Health Technol Assess. 2016 May;20(40):1-146.
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Table 1

ID Age 
(years)

Lesion 
Location

Lesion diam-
eter (mm)

Length of 
stay (days) Histology

1 67 Right upper 
lobe 9 2 Metastatic colorectal adenocarcinoma, 

fully resected

2 53 Right middle 
lobe 5 3 Metastatic endometrial serous carci-

noma, fully resected

3 52 Right upper 
lobe 14 3 Invasive primary lung adenocarcinoma, 

lepidic subtype, incompletely resected

4 61 Right middle 
lobe 4 3 Organising Pneumonia, calcified an-

thracotic fibrotic, fully resected

5 74 Right lower 
lobe 18 1 Metastatic renal call carcinoma, fully 

resected

6 63 Left lower 
lobe 10 2 Metastatic colorectal adenocarcinoma, 

fully resected

Disclosure: No significant relationships.

Keywords: iVATS, Hybrid Theatre, Lung Cancer Screening, lung cancer, pulmonary nodule
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PNEUMOSTOMY: AN OPERATIVE PROPOSAL - PILOT STUDY

R. Saad Junior1, Julio Mott Ancona Lopez1, A. Miotto2, J.H. Rivaben1, V. Dorgan Neto1, C.B. 
Martins3, M. Botter1

1Thoracic Surgery, Faculdade de Ciencias Medicas da Santa Casa de Misericordia de Sao Paulo, 
Sao Paulo, Brazil 
2Thoracic Surgery, Hospital Sancta Maggiore, Sao Paulo, Brazil 
3Preventive Medicine, Universidade Federal de Sao Paulo, São Paulo, Brazil

Objectives:
Surgically, the only treatment options for chronic obstructive pulmonary disease are lung trans-
plantation and lung volume reduction surgery. Currently, no study exists in the medical literature 
on the feasibility of pneumostomy performed under local anaesthesia as an alternative treatment 
for advanced pulmonary emphysema. The aim fo this study is to describe and evaluate the safety 
and feasibility of pneumostomy.

Methods:
Nine patients met the following inclusion criteria: pulmonary emphysema, FEV1< 35% and 
candidates for lung transplantation. A 5-cm anterior thoracotomy was used to access the lung and 
blunt insertion and fixation of an intrapulmonary drainage device was performed. To evaluate 
the effect of the procedure on lung function, quality of life and exercise tolerance, spirometry 
and the six-minute walk test (6MWT) were performed, and the Saint George’s Respiratory 
Questionnaire (SGRQ), the Medical Outcomes Study 36-Item Short-Form Health Survey (SF-
36), Eastern Cooperative Oncologic Group (ECOG) and Modified Medical Research Council 
Scale (mMRC) were applied.

Results:
Improvement in the exercise response measured by the 6MWT (p=0.011), in the SGRQ (p<0.05), 
in the SF-36 (p=0.01);in the ECOG, there was a greater autonomy in 89% of the patients, (p<0.05); 
mMRC there was improvement in the sensation of dyspnea in 89% of patients (P<0.05).The 
minimum survival time of the patients studied was seven months, and the maximum survival 
time was 116 months.

Conclusions:
The pilot study allowed to establish the criteria for the elaboration of a future research project 
on pneumostomy as a modality of treatment of advanced pulmonary emphysema.

Disclosure: No significant relationships.
Keywords: pneumostomy, chronic obstructive pulmonary disease, pulmonary emphysema, 
thoracic surgery
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P-208

UNIPORTAL THORACOSCOPIC APPROACH FOR ESOPHAGEAL CANCER: 
FEASIBILITY AND OUTCOME

Hasan Batirel1, A.F. Durusoy1, C. Cetinkaya1, Z. Bilgi2, B. Sayan1, S. Aslan1

1Thoracic Surgery, Marmara University School of Medicine, Istanbul, Turkey  
2Thoracic Surgery, Medeniyet University School of Medicine, Istanbul, Turkey

Objectives:
Uniportal thoracoscopic approach is applied for pathologies in the chest. Classical approach for 
esophageal cancer utilizes four ports. We developed a uniportal technique for esophageal cancer 
and this study analyzes the feasibility and outcomes.

Methods:
18 patients with esophageal cancer were operated between May 2017-November 2018. Patients 
were placed in left lateral decubitus with anterior tilt. 3-5 cm incision was made on 5th/6th 
intercostal space. Azygos vein was divided. Esophagus was mobilized with intrathoracic lymph 
nodes. Anastomosis was in the chest (n=16) and left neck (n=2). A double barrel, side to side 
stapled anastomosis was performed (Figure 1). Single chest tube was placed through the incision. 
Patients were kept in ICU for one day and oral feeding was started on day 3. Demographics, 
perioperative, oncologic variables and survival were recorded and analyzed.
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Results:
Average age was 57±11 (11 females). 13 had squamous cell and 5 had adenocarcinoma. 8 had 
preoperative chemoradiation, 1 chemotherapy. 16 had Ivor Lewis and 2 McKeown approach. 
In 16 abdominal phases was laparoscopic, 2 had laparotomy. Mean duration of thoracoscopy 
was 82±22 minutes. There was no conversion. Mean number of lymph nodes was 23±8. There 
was no in-hospital or 90-day mortality. 10 had complications (2 early, 1 late anastomotic leak; 1 
early, 1 late chylothorax; 2 pneumonias; 1 cardiac arrythmia; 2 atelectasis). All leaks occurred in 
chemoradiated patients. Average hospital stay was 10.2±5.3. 17 had R0, one had radial margin 
positivity. Pathologic stages were T0N0 (n=5), T1N0 (n=3), T2N0 (n=2), T3N0 (n=2), T3N1 
(n=2), T3N2 (n=3) and T4aN1 (n=1). 3 patients died due to cancer at 3.4, 5.8, 9.2 months. Others 
are alive with a follow up of 10.4±5.5 months and one-year survival was 79%.

Conclusions:
Uniportal thoracoscopic approach is feasible and comparable in terms of perioperative variables 
and oncologic outcome to open or multiport series in literature.

Disclosure: H. Batirel: Johnson and Johnson - paid consultant
Keywords: uniportal VATS, esophageal cancer, side to side stapled anastomosis
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P-209

TAILORED INTRAOPERATIVE LOCALIZATION OF NON‐PALPABLE PULMO-
NARY LESIONS USING HYBRID OPERATING ROOM TECHNOLOGY, FROM 
SINGLE TO DUAL MARKER AND FROM PERCUTANEOUS TO ENDOBRON-
CHIAL APPROACH

Osbert Qi Yao Leow1, Y.K. Chao2

1Surgery, Chang Gung memorial Hospital, Taoyuan, Taiwan 
2Department of Thoracic Surgery, Chang Gung Memorial Hospital, Taoyuan, Taiwan

Objectives:
A key requirement for successful intraoperative identification of small lung nodules during 
thoracoscopy is their precise lesion localization during the preoperative phase. The advent of 
hybrid operating rooms (HORs) – in which sophisticated imaging devices are combined with 
surgery procedures in a single room – has allowed the localization and removal of small lung 
nodules to be performed in a single session [i.e., image-guided video-assisted thoracoscopic 
surgery (iVATS)] and provided a more patient-centered approach. The aim of this study was to 
describe the rationale and result of our tailored iVATS approach based on the combination use of 
two different markers (dye and microcoil) via two different approaches (CT-guided percutaneous 
and ENB-guided) in HOR.

Methods:
Between 2017/4 and 2018/11, 159 consecutive patients with lung nodules received iVATS in our 
institute. The efficacy and safety of the procedure were assessed through a retrospective review 
of the patients’ clinical charts.

Results:
There were 136 patients underwent CT-guided percutaneous approach (single:125, dual marker:11) 
and 24 underwent ENB-guided approach (single:4, dual marker:20). One patient underwent 
both CT-guided percutaneous approach and ENB- guided approach for the lesions localized in 
bilateral lungs. The mean tumor size was 8.28 mm (95%CI: 7.6−8.96 mm), whereas their mean 
distance from the pleural surface was 9.44 mm (95%CI: 8.11−10.77 mm). The overall localiza-
tion success rate was 95.9%. Lesion localization was unsuccessful in seven cases, three cases 
owing to the development of pneumothorax induced by needle puncture, misalignment of Zeego 
in three cases and failure in placement of coil in one case. There was no operative mortality and 
the median length of postoperative stay was 3 days (IQRs 2-4 days).

Conclusions:
While elaborating a protocol for hybrid procedures at our institution, we developed an algorithm 
encompassing the use of variable markers and routes, depending on the clinical scenario.

Disclosure: No significant relationships.
Keywords: hybrid operation theater, CBCT, ENB, VATS, pulmonary nodule, pulmonary nodule 
localization
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THE FIRST BERLIN NEUROENDOCRINE TUMOR (NET) -REGISTRY FOR LUNG 
CARCINOIDS - A MULTICENTER EXPERIENCE OF SURGICAL TREATMENT

Katarzyna Blazejczyk1, G. Leschber1, S. Diedrich2, J. Pfannschmidt3, S. Kurz4

1Thoracic Surgery, ELK Berlin Chest Hospital, Berlin, Germany 
2Department of General, Visceral, Thoracic and Vascular Surgery, Universitätsmedizin Greifswald, 
Greifswald, Germany 
3Thoracic Surgery, Heckeshorn Lung Clinic-HELIOS Klinikum Emil von Behring, Berlin, Germany  
4Department of Respiratory Medicine, ELK Berlin Chest Hospital, Berlin, Germany

Objectives:
Lung carcinoids are neuroendocrine neoplasms with low but increasing incidence. Surgery is 
the gold standard with excellent long-term results. Due to the fact that these tumours require 
multidisciplinary approach and long-term follow-up for late recurrence the Berlin NET-Registry 
was created. We retrospectively analysed patients who were diagnosed in the major thoracic 
surgery centres in Berlin.

Methods:
From 2007 to 2014, data of 131 patients were analysed retrospectively.

Results:
There were 88 (67%) women and 43 (33%) men. Median age was 67 years. Histology showed 109 
typical (83%), 20 atypical carcinoids (15%) and 2 unclassified tumours (2%). 114 patients (87%) 
underwent the surgical resection with systematic lymphadenectomy. R0 status was achieved in 
95,6%. 98 patients (90%) diagnosed with typical carcinoid underwent surgery: 67 lobectomies 
(62%), 20 wedge resections (18%), 7 segmentectomies (6%), one pneumonectomy (1%) and 
3 another types of resection (3%). Two patients had N2 disease (2%). In atypical carcinoids 
15 patients (75%) underwent surgical resection, mostly lobectomy (93%), 4 had N2 disease. 5 
(25%) were treated with systemic chemotherapy because of tumour extent or N3 disease. Mean 
follow-up was 4,6 years (maximum 8,82 years). Five-year Overall Survival (OS) for typical 
carcinoids was higher with 91,4 % than the OS 80,8% for atypical carcinoids, but this was not 
significant (p=0,09).

Conclusions:
Berlin NET-Registry for carciniod tumours was founded as a platform due to the lack of 
guidelines for this disease in Germany. Diagnosis and therapy should be interdisciplinary in 
specialized centres, since surgical treatment provides excellent long-term results, even though 
some patients also need multimodality treatment. Meanwhile data collection is prospective and 
opened for other centres. This may contribute to better treatment and therapeutic algorithms of 
this rare tumours. First results in this Registry confirm the validity of customized surgical extent 
in typical and atypical carcinoids of the lung.

Disclosure: No significant relationships.
Keywords: typical carcinoid, atypical carcinoid, neuroendocrine neoplasms, surgical resection, 
registry
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CONE BEAM COMPUTED TOMOGRAPHY (CT) -GUIDED PULMONARY MARK-
ING DURING OPERATION IN 123 PATIENTS WITH SMALL NON-PALPABLE 
PULMONARY NODULES

Masahiro Mitsuoka, M. Kashihara, T. Nishi, T. Hashiguchi, S. Takamori, Y. Akagi
Surgery, Kurume University, Fukuoka, Japan

Objectives:
To identify a small pulmonary nodule during surgery, pre-operatively CT-guided marking has 
been developed. However, there is some risk of air embolism. We report on our experience with 
a method to intraoperatively localize small peripheral pulmonary nodules using cone-beam CT 
(CBCT) in a hybrid operating room.

Methods:
One hundred twenty-three patients who underwent surgical resection in our institutes were 
enrolled in this study. A hybrid operating room combining capable to interlock X-ray system 
(Philips Allura Xper FD20) and Magnus operation table was used in all cases. Pulmonary nodule 
localization was derived from the positional relation of a clip on the visceral pleura and the nodule 
based upon CBCT images. Partial resection of the lung was performed at the site in which the 
nodule was believed to be located under video assisted thoracic surgery (VATS). CBCT detec-
tion accuracy was reported together with final pathological diagnosis.

Results:
A total of one hundred thirty-six legions with a mean size of 9.8mm (range 2-30) were treated 
using CBCT-guided VATS. CBCT detection rate was 100% and all procedure technically success-
ful. The distribution of the final pathological diagnosis was as follows; 60 primary lung cancer, 
57 metastatic pulmonary tumors, 4 atypical adenomatous hyperplasia, and 15 benign lesions. 
The ground-glass-opacity-rate was 65.6%, 4.0%, 100%, and 20.6% for each. No complications 
accompanying this method was observed.

Conclusions:
There were two important advantages using this method. Firstly, this method enables to avoidance 
of serious complications such as air embolisms. Another advantage was this method provided 
a successful execution of all procedures included marking a nodule and pulmonary resection 
in one operation room. The image quality of CBCT was extremely excellent using Allura Xper 
FD20. CBCT-guided localization of a small pulmonary nodule during operation is a safe and a 
highly practical method for patients with non-palpable nodules.

Disclosure: No significant relationships.
Keywords: cone beam computed tomography, small pulmonary nodule, lung cancer, ground 
glass nodule, air embolism, pulmonary marking
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A PROSPECTIVE PLUS RETROSPECTIVE STUDY ON THROMBOPROPHY-
LAXIS AFTER THORACIC SURGERY IN CHINESE PATIENTS

Lei Shen, Y. Li
Thoracic Surgery ICU, Shanghai Pulmonary Hospital, Shanghai, China

Objectives:
Pulmonary embolism (PE) can be a devastating postoperative complication and the leading 
cause of mortality after thoracic surgery. Unfortunately, prophylaxis measures had often been 
underused in China. We want to evaluate if what we used currently for thromboprophylaxis after 
surgery was suitable for our thoracic surgery patients.

Methods:
We registered a prospective clinical research of 581 lung surgery patients and assessed Caprini 
score of each postoperative patient and then classified them into low (0-4), mediate (5-8) or high 
(≥ 9) risk levels. According to this classification, early ambulation (<24 hours after surgery) 
alone was used for low risk, early ambulation and low-molecular weight heparin (LMWH) injec-
tion (<24 hours after surgery) was used for mediate and high risk. Simultaneously we enrolled 
966 patients who received thoracic surgery in previous years and assessed Caprini scores and 
thromboprophylaxis treatments of those 966 patients by going through their medical records. 
Figure 1. Overview of all enrolled patients. 
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Results:
We found that there were three PE cases and all these three patients did not receive chemopro-
phylaxis, one did not perform early ambulation. What’s more, we studied retrospectively with 
non-chemoprophylaxis patients in previous and found that early chemoprophylaxis was signifi-
cantly efficiency to prevent PE after surgery, while early ambulation was helpful to decrease 
length of stay in hospital, but not to decrease PE incidence. Table 1. Chemoprophylaxis vs no 
chemoprophylaxis and early ambulation vs late ambulation. 
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Chemoprophy-
laxis in 24 h after 
surgery (n=785)

Non-chemo-
prophylaxis 
after surgery 
(n=687)

P
24 h early 
ambulation 
(n=679)

Late ambula-
tion (n=868) P

Age (y.o.) 59.3±11.1 57.2±11.5 <0.001 58.6±11.4 58.3±11.2 0.624

Male, n (%) 388 (49.4%) 343 (49.9%) 0.848 341 (50.2%) 436 (50.2%) 0.997

Surgical procedure, n (%) 0.867 0.001

Sub-lobectomy 230 (29.3%) 210 (30.6%) 226 (33.3%) 220 (25.3%)

Lobectomy 536 (68.3%) 461 (67.1%) 446 (65.7%) 614 (70.7%)

More than lobectomy 19 (2.4%) 16 (2.3%) 7 (1.0%) 34 (3.9%)

Pathologic diagnosis, n (%) 0.257 0.010

Benign 157 (20.0%) 154 (22.4%) 160 (23.6%) 158 (18.2%)

Malignant 628 (80.0%) 533 (77.6%) 519 (76.4%) 710 (81.8%)

Chest tube drainage, (ml)

POD1 239±176 245±228 0.710 238±191 245±196 0.524

POD2 260±203 239±171 0.114 249±175 266±222 0.180

POD3 177±142 174±139 0.774 159±129 200±150 <0.001

Length of stay in ICU (d) 1.1±0.7 1.3±0.9 <0.001 1.2±0.6 1.3±1.0 0.011

Length of stay in hospi-
tal (d) 10.2±5.2 11.0±5.0 0.001 9.3±3.8 11.8±5.9 <0.001

PE cases, n (%) 1 (0.1%) 7 (1.0%) 0.020 2 (0.3%) 6 (0.7%) 0.280

Conclusions:
So we can conclude that in China early chemoprophylaxis (<24 hours after surgery) plus early 
ambulation (<24 hours after surgery) should be enough for prevention of PE for thoracic surgery 
patients.

Disclosure: No significant relationships.
Keywords: Pulmonary embolism, Caprini risk assessment model, thoracic surgery
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A NOVEL TECHNIQUE FOR IDENTIFICATION OF THE SEGMENTS BASED 
ON PULMONARY ARTERY PLANE COMBINED WITH OXYGEN DIFFUSING 
DISCREPANCY

Y. Zhao, Y. Qin, T. Qiu, Y. Xuan, J. Song, Z. Niu, Wenjie Jiao
Department of Thoracic Surgery, The Affiliated Hospital of Qingdao University, Qingdao, China

Objectives:
Segmentectomy has been testified as a useful technique to treat small lesion for lung cancer. 
Despite been widely used, it’s difficult to identify the intersegment plane visually in this surgical 
procedure. The precise and feasible technique is now being strongly recommended. We described 
a novel arterial-navigation combined with oxygen diffusing discrepancy method in minimal 
invasive thoracic surgery based on the difference of oxygen diffusion in target and reserved lung 
parenchyma. To examine the efficacy of the new method, we perspectively analyzed 24 cases 
with small lung nodules of T1N0M0 disease.

Methods:
Between June 2018 and September 2018, 24 patients with small primary lung cancer underwent 
segment resections at the affiliated hospital of Qingdao university. All the patients received 
minimally invasive surgery and standard anatomical segmentectomy. We applied a surgical 
approach with video-assisted or robotic assisted. The surgeon used mainly video visualization 
for the definition of segment boundary and resection of lung parenchyma. With the coordination 
of anesthetist, the lungs were bilateral ventilated with pure oxygen after intubation. Unilateral 
ventilation was conducted immediately after making the first incision. Ligation of the target 
segment artery followed by observation and the line gradually appeared by color discrepancy 
in the pleural surface. The boundary was then testified by inflation-deflation method.

Results:
The mean identification time of the plane was 8 minutes. The residual segments stayed pink 
and collapsed while the target parts turned dark and remained inflated, allowing for the clear 
identification of the intersegmental plane on the surface. All operations were successfully 
completed. There were no perioperative deaths or major complications. The coincidence rate 
of arterial-navigation and inflation–deflation technique was 22/24.

Conclusions:
Our study shows that identification of the intersegmental plane using the arterial-navigation 
combined with oxygen diffusing discrepancy method is simple and easy to perform. The tech-
nique allows safe and feasible resection of small lung nodules.

Disclosure: No significant relationships.
Keywords: segmentectomy, minimally invasive surgery, small lung tumor, intersegment plane
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AN INITIAL EXPERIENCE WITH IN VIVO PERFUSION FLUORESCENCE 
AND FIREFLY® NEAR INFRARED THORACOSCOPY TO TARGET ROBOTIC 
ASSISTED LUNG VOLUME REDUCTION SURGERY

Ralitsa Baranowski, G. Luciano, L. Ashrafian, A. Dhanji, D. Waller, S. Stamenkovic
Thoracic Surgery, Barts Thorax Centre, St Bartholomew’s Hospital, London, United Kingdom

Objectives:
Potential advances in robotic assisted thoracic surgery (RATS) which may benefit lung volume 
reduction surgery (LVRS) include staplers with more controlled application and Firefly® near 
infra red (NIR) thoracoscopy allowing intraoperative assessment of intralobar perfusion when 
indocyanine green (ICG) is given intravenously. We report our initial experience.

Methods:
Twenty-nine patients (66% male), age 60.6±11.2 years underwent RATS LVRS (27 upper lobe) 
with median FEV1% 38.98 ±17.4, DLCO% 39.0±16.2, RV% 228.8 ± 65.2 and MRC dyspnoea 
score 4 (2-5). All patients had predetermined target areas identified by CT or radionuclide perfu-
sion scintigraphy. Using the Da Vinci Xi robot via three ports, single lung ventilation and CO2 
insufflation. The dose of ICG administered at 0.3mg/kg in either one or two separate doses. 
During the operation we subjectively assessed the success of in vivo ICG targeting on the clar-
ity of a division between perfused and under perfused lung. Data was analysed retrospectively 
using STATA 15.0 with a significance level of p<0.05.

Results:
A clear target area was defined in 27 patients. Failure was associated with homogeneous perfu-
sion on preoperative scintigraphy. Operating time was 110 (45-180) min. One patient required 
conversion to VATS. All patients were extubated on table with 24 patients requiring critical care 
monitoring postoperatively for 1 (1-5) days. Chest drainage was required for 8 (1-39) days, 
postoperative stay was 5.5 days (2-24), with no perioperative mortality and 90-day mortal-
ity in 2 patients. At 3-month follow-up (n=29), there was a significant improvement in MRC 
score 4(2-5) vs. 3 (1-5) p<0.001, FEV1 (1038±584 vs 1066±704, p=0.223) and RV (229±65 
vs. 99±23, p=0.317).

Conclusions:
RATS LVRS is safe and effective with a potential for reduction in hospital resources. Intraop-
erative ICG and NIR thoracoscopy can clearly identify anatomically defined target areas for 
resection and may obviate the need for preoperative perfusion scans.

Disclosure: No significant relationships.
Keywords: lung volume reduction surgery, RATS, in vivo perfusion fluorescence
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A NEW TRAINING SIMULATOR FOR THORACOSCOPIC MANIPULATIONS 
OF PULMONARY MAJOR VESSELS

Ryuichi Waseda, H. Mei, J. Wakahara, L. Yamamoto, M. Yoshida, S. Miyahara, A. Iwasaki
General Thoracic, Breast and Pediatric Surgery, Fukuoka University, Fukuoka, Japan

Objectives:
The goal of training simulators is to reproduce the entire manipulations and feelings of an operative 
procedure faithfully. However, it may be nearly impossible to achieve it perfectly with artificial 
simulators including virtual reality tools. We invented a new training simulator just focusing 
on manipulations of pulmonary major vessels that was the most important technical element of 
thoracoscopic pulmonary resection.

Methods:
Our simulator consists of 3 artificial products, a blood vessel peeling model using polyvinylalcohol 
(WetLab corporation, Shiga, Japan), a silicon human rib cage model, and a silicon skin model. 
The vessel peeling model has 4 layers of perivascular sheath, and fluid can be filled up inside. 
2 vessels are layed in one model. In our simulator, the vessel model was set vertically imitating 
the right pulmonary hilus in the rib cage, and the cage was covered with the silicon skin. In this 
study, six surgeons including two experienced surgeons tested the simulator, and performed 2 
vascular dissections as a task. The task requires to peel off a perivascular sheath properly, and 
to cut the vessel with a vascular stapler. All procedures were recorded and evaluated on video. 
Surgeons’ subjective opinions and objective data in the task were collected.

Results:
A total of 30 procedures were performed in the study. All surgeons were satisfied with the reality 
of the simulator. Mean time of a task was 611.2±205.8 seconds. In 4 trainees, mean duration 
between the longest and the shortest procedure was 476.3±260.2 seconds. The speed and quality 
of their manipulations improved clearly through the training. 4 vascular ruptures were observed 
only in their early experience.

Conclusions:
Our new simulator could bring highly realistic feeling and experience of the thoracoscopic dis-
section of pulmonary vessels to all of surgeons. This simulator can be modified and applied to 
more advanced thoracoscopic technique like an uniportal procedure.

Disclosure: No significant relationships.
Keywords: thoracoscopic surgery, training for young surgeons, new training simulator
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NEW CYANOACRYLATE-BASED NEBULIZING SEALANT IN THE PREVENTION 
OF POSTOPERATIVE AIRLEAKS AFTER THORACIC SURGERY: A PROPEN-
SITY SCORE MATCHED ANALYSIS

G. Perroni, F. Tacconi, G.L. Natali, Vincenzo Ambrogi
Thoracic Surgery, Tor Vergata University Policlinic, Rome, Italy

Objectives:
Prolonged postoperative air leak is common complication of pulmonary surgery. N-butyl-
2-cyanoacrylate and methacryloxy sulfolane co-monomer is a new synthetic tissue adhesive 
that can be nebulized with an applicator both in videothoracoscopic (VATS) and open surgeries 
for closing parenchyma defects. In this retrospective matched study, we investigated the effect 
of this sealant on postoperative air leakage.

Methods:
Two-hundred eleven consecutive patients undergoing pulmonary resection with new cyanoac-
rylate-based nebulizing sealant since 2017 were compared with a control group of 231 patients 
who underwent equivalent procedures in the last 18 months before new sealant introduction. 
Patients were then matched 1:1 by computer according to age, sex, body mass index, FEV1, 
approach (VATS vs open), extent pleural adhesions (1-4), extent of resection (anatomical vs non-
anatomical), and disease-group (malignant vs benign). Intra-operative and recovery evolution 
up to 3 months post-operatively were assessed for presence and persistence of air leak, chest 
tube duration, length of hospital stays, and complications.

Results:
Propensity score selected a group of 192 each arm for matching. Demographic and clinical data 
of the study group after matching is summarized in the Table. The two groups were homogeneous 
for both demographic and clinical variables. Early postoperative air leak (10.3% vs 29.1%, 
p<0.0001), mean chest tube duration (1.2±0.3 vs 2.7±1.1 days; p<0.0001) and length of hospi-
tal stay (2.4±0.9 vs 3.8±1.7 days; p=0.03), were significantly shorter in the study group. Mean 
saving per patient was 750±150 Eurodollars (p=0.01). There were no significant differences in 
morbidity rates between the two groups.
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Conclusions:
The use of this new cyanoacrylate-based nebulizing sealant resulted in a significant reduction in 
postoperative air leak, chest tube duration, and length of hospital stay compared with the control 
group. Morbidity rate was similar. The use of this low-cost sealant might result in both improved 
surgical outcome and reduction in costs associated with prolonged hospital stay.

Disclosure: No significant relationships.
Keywords: air leakage, thoracic surgery, syntetic sealant
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VALIDITY OF THE PASSMAN MODEL TO PREDICT ATRIAL FIBRILLA-
TION AFTER THORACIC SURGERY

H. Smith1, Andrew Seely2, D. Maziak2, S. Gilbert2, P. Villeneuve2, S. Sundaresan2, F. Shamji2, 
C. Yeung2, O. Brandts-Longtin3, H. Li3

1General Surgery, The Ottawa Hospital, Ottawa, Canada 
2Thoracic Surgery, The Ottawa Hospital, Ottawa, Canada 
3Medicine, University of Ottawa, Ottawa, Canada

Objectives:
New onset post-operative atrial fibrillation (POAF) is the most frequent post-operative arrhyth-
mia following major thoracic surgery with a reported incidence of 13-46%. Prophylaxis is 
recommended for consideration in high risk patients however, no method of risk assessment 
has been externally validated. We aimed to evaluate the external validity of a published clinical 
tool developed to predict post-operative atrial fibrillation (POAF) in patients undergoing non-
cardiac thoracic surgery. The Passman prediction model stratifies patients’ risk of POAF using 
three clinical risk factors (sex, age and pre-operative resting heart rate).

Methods:
A retrospective cohort analysis of patients who underwent major non-cardiac thoracic surgery at 
a single institution between 2008-2017 was used for external validation. Results were compared 
to Passman’s derivation sample (published in 2005 based on 856 patients). The model calibration 
was assessed by comparing patients’ risk score of 0-6 with occurrence of POAF. Discrimination 
of the model was determined by calculating the concordance index.

Results:
In the 2054 patients undergoing major thoracic surgery, we observed a greater proportion of 
patients with hypertension compared with Passman’s sample (46.1 vs 29.4%, p=0.0002), and 
a lower proportion of extended lung resection, particularly pneumonectomy (6.1 vs 21%, 
p=0.0002). Despite the reduced incidence of POAF among patients in our study compared to 
Passman’s (164(7.9%) vs 147(17.2%), p=0.014), the model was valid: it was well-calibrated, 
demonstrated by a positive correlation between risk scores and POAF incidence (see Figure 1), 
and the model demonstrated moderate discrimination with a c-statistic of 0.62 (compared to 
0.65-0.73 in Passman’s study).

Conclusions:
Although the incidence of POAF in this study was lower than the derivation study of Passman’s 
prediction model, we found the model to be externally valid in predicting risk of POAF after 
non-cardiac thoracic surgery. This tool may be useful in identifying patients who will benefit 
from targeted prophylactic therapy.

Disclosure: No significant relationships.
Keywords: perioperative management, post-operative atrial fibrillation, risk prediction model
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AN EASY AND LESS INVASIVE DIAGNOSTIC TOOL AND TREATMENT FOR 
POSTOPERATIVE CHYLOTHORAX -LYMPHANGIOGRAPHY VIA INGUINAL 
LYMPH NODE

Ryo Wakejima, H. Ishibashi, H. Takahara, M. Takemura, K. Seto, K. Takahashi, C. Takasaki, 
M. Kobayashi, K. Okubo
Thoracic Surgery, Tokyo Medical and Dental University, Medical Hospital, Tokyo, Japan

Objectives:
Chylothorax is a rare but severe complication after lobectomy. The detection of the lymphatic 
leakage site is important in cases of intervention. Lymphangiography (LG) is a valuable tool for 
lymphatic leakage detection. Conventional pedal LG is time-consuming, and an incision must be 
made to expose the pedal lymphatics, which is difficult to perform. However, in intranodal LG, 
the inguinal lymph node (ILN) provides easy access for the injection of Lipiodol via ultrasound 
using a 25-gauge spinal needle.

Methods:
Between April 2010 and November 2018, 1147 patients underwent anatomical lung resection 
for lung cancer. We retrospectively reviewed the treatment of postoperative chylothorax and 
calculated the incident rate of postoperative chylothorax. Since October 2017, we performed 
intranodal LG via INL first in patients with chylothorax. We evaluated the latest treatment using 
intranodal LG via INL for postoperative chylothorax.

Results:
Postoperative chylothorax was detected in 24 patients (2.1%), including 15 men and 9 women, 
with a median age of 69 years (range, 41–81). Furthermore, in 18 patients (66.7%) chylotho-
rax was detected on the right side, and mediastinum lymph node dissection was performed 
in all patients. Treatments for chylothorax included dietary control for all patients, chemical 
pleurodesis for 21 patients (87.5%), and surgical intervention for one patient (4.2%). The chest 
tube was removed 11 days after surgery. Intranodal LG via ILN was performed in two patients. 
The leakage site was detected in one patient and the amount of pleural effusion decreased in 
both patients within three days.

Conclusions:
The postoperative chylothorax rate was 2.1% in anatomical lung resection for lung cancer. Intra-
nodal LG via ILN is a less invasive and more effective treatment for postoperative chylothorax 
after anatomical lung resection.
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Disclosure: No significant relationships.
Keywords: postoperative chylothorax, thoracic surgery, lymphangiography, inguinal lymph node
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SINGLE-DIRECTION APPROACH FOR SINGLE OR COMBINED THORACO-
SCOPIC BASAL SEGMENTECTOMY: A RETROSPECTIVE REVIEW OF SINGLE-
INSTITUTE EXPERIENCE

Chengwu Liu, Q. Pu, J. Mei, F. Lin, Y. Zhu, Y. Lin, L. Liu
Department of Thoracic Surgery, West China Hospital, Sichuan University, Chengdu, China

Objectives:
Anatomic resection of a single or combined basal segment of the lower lobe is technically chal-
lenging because of the variation and deep location of vessels and bronchi in the parenchyma. This 
study aimed to describe the single-direction thoracoscopic segmentectomy of the basal segments.

Methods:
This retrospective study included 92 patients who underwent single or combined thoracoscopic 
basal segmentectomy following a single-direction approach between April 2015 and November 
2018. All procedures proceeded in a single-direction without turnover of the lung repeatedly. 
When performing segmentectomy of S7, S8, or both, the procedure was started with dissection of 
the fissure, while the procedure was initiated from the inferior pulmonary ligament for segmen-
tectomy of S9, S10, or both with no need to divide the lung parenchyma between S6 and S10.

Results:
Of the 92 patients, 89 had lung cancer, 2 had benign nodules, and 1 had metastases. The number 
of each type of segmentectomy was listed in Table 1. No conversion to lobectomy was identified. 
Median operative time was 135 minutes (range, 65-237 minutes) with median blood loss of 20 
ml (range, 5-250 ml). Median duration of chest tube was 2.5 days (range, 1-22 days). Seven 
patients had complications: 5 patients with prolonged air leakage (> 5 days) and 2 patients with 
pneumonia. Median postoperative hospital stay was 4 days (range, 3-24 days). No mortality was 
observed. Table 1. Number of each type of segmentectomy.
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Basal segmentectomy Number of cases

right S7 1

right S8 23

right S7+8 2

right S9 8

right S10 3

right S8+9 6

right S7+8+9 1

right S10+6 2

right S10+7 1

right S9+10 5

right S9+10+6 1

left S8 14

left S9 2

left S10 9

left S8+9 2

left S9+10 11

left S9+10+6 1

Conclusions:
The single-direction approach for thoracoscopic single or combined basal segmentectomy was 
feasible in our hands with acceptable safety and complications. It exposes the targeted vessels 
and bronchus from superficial to deep structures step by step without turnover of the lung repeat-
edly and enables anatomic single or combined basal segmentectomy while avoiding inessential 
splitting of the lung parenchyma.

Disclosure: No significant relationships.
Keywords: thoracoscopic, single-direction, segmentectomy, lung cancer
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SENSITIVITY OF THORACIC ULTRASOUND FOR POSTOPERATIVE PNEUMO-
THORAX COMPARED TO CHEST X-RAY AFTER NON-CARDIAC THORACIC 
SURGERY: A PROSPECTIVE OBSERVATIONAL STUDY

Thomas Galetin1, J.M. Defosse2, M. Schieren2, B. Marks3, A. Lopez-Pastorini1, F. Wappler2, E. 
Stoelben1

1Thoracic Surgery, University Witten/Herdecke, Cologne, Germany 
2Anaesthesiology and Operative Intensive Care Medicine, University Witten/Herdecke, Cologne, 
Germany 
3Radiology, University Witten/Herdecke, Cologne, Germany

Objectives:
The accuracy of thoracic ultrasound for detection of pneumothorax reported in trauma and inten-
sive care patients is superior to chest x-ray. However, data from non-cardiac thoracic surgery 
are scarce and contradictory. We therefore aimed to assess the diagnostic quality of thoracic 
ultrasound for pneumothorax after non-cardiac thoracic surgery using a validated protocol in 
an unselected patient population.

Methods:
Patients with non-cardiac thoracic surgery were included in a prospective observational study 
(SONOR, “SONOgraphy vs. x-Ray”, registry-ID DRKS00014557). Thoracic ultrasound was 
performed additionally to routine chest x-ray on the first postoperative day and after removal of 
the chest-tube according to a standardised protocol. The sonographer was blinded for radiologic 
findings and vice versa. The attending physicians were blinded for the therapeutic recommenda-
tion of the sonographer. Therapeutic agreement between sonography-based recommendation and 
actual treatment was assessed. The calculated sample size was 57 patients.

Results:
n=68 patients were included. 59% were male, 68% had VATS, 18% had previous ipsilateral radia-
tion or surgery. 46% had lobectomy, 21% segmentectomy, 22% atypical and 7% extended lung 
resection. The estimated prevalence of pneumothorax is between 0.34 and 0.54. The estimated 
sensitivity, specificity, positive and negative predictive value, likelihood ratio of ultrasound for 
pneumothorax of any size after removal of chest tube are 0.22, 0.93, 0.63, 0.7, 3.3. Sensitivity 
increases to 50%, 60%, 100% for pneumothorax of 1cm, 2cm, >2cm in size, respectively. No 
clinically relevant pneumothorax was missed using ultrasound. Therapeutic agreement between 
sonography- and routine-based decisions is 99%.

Conclusions:
Despite its low overall sensitivity, thoracic ultrasound proved to be useful in ruling-out clinically 
relevant pneumothorax. Postoperative anatomical conditions contribute to the differences in 
sensitivity reported in surgical and non-surgical studies. Larger studies are required to confirm 
accuracy for postoperative assessment of clinically relevant pneumothorax and to potentially 
substitute a relevant number of routine chest x-rays.
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Disclosure: No significant relationships.
Keywords: non-cardiac thoracic surgery, sensitivity, diagnostic test, thoracic ultrasound, pneu-
mothorax, chest x-ray
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EVALUATING THE REPORTING QUALITY OF EUROPEAN SOCIETY OF 
THORACIC SURGEONS (ESTS) CONFERENCE ABSTRACTS USING CONSORT 
GUIDELINES

Savannah Gysling1, E. Caruana2

1Medical School, University of Nottingham, Nottingham, United Kingdom 
2Thoracic Surgery, Nottingham University Hospitals, Nottingham, United Kingdom

Objectives:
Conference proceedings are widely available and often freely accessible; and may rep-
resent the sole written dissemination of a given research initiative. Poor and incon-
sistent reporting of randomised controlled trials (RCTs) in conference abstracts may 
impede interpretability, replicability and reliability to inform clinical practice changes. 
In 2008, the Consolidating Standards of Reporting Trials (CONSORT) Statement was extended to 
provide guidance on the minimum standards for reporting results of a RCT in conference abstracts. 
We sought to evaluate the reporting quality of abstracts presented at the Annual Meetings of the 
European Society of Thoracic Surgeons (ESTS) between 2016 and 2018.

Methods:
Abstracts reporting on RCTs in human subjects were identified from published conference pro-
ceedings. These were individually evaluated against the 17-item CONSORT checklist, and the 
scoring corroborated by an independent reviewer. The primary endpoint was the total number 
of checklist criteria fulfilled by an individual abstract. Statistical analysis was performed in 
Microsoft Excel 365 with the Analyse-it® add-on.

Results:
All 800 conference abstracts from this time period were screened: revealing 42 RCTs 
from 18 countries, which accounted for 4 to 7% of presentations in any given year. 
On average, 6 (35%) of the 17 recommended items were reported (range 3 - 13) in individual RCT 
abstracts. There was no improvement in the quality of reporting over subsequent years (p = 0.236). 
37 (88%) abstracts clearly outlined the trial’s intervention and objectives. Only 1 (2.4%) abstract 
reported on trial registration, whilst 2 (4.8%) precisely quoted their results or reported adequately 
on trial design and funding.

Conclusions:
The reporting quality of abstracts of RCTs accepted for presentation at contemporary ESTS 
Annual Meetings remains poor when benchmarked against the relevant CONSORT standards. 
This highlights an area for targeted quality improvement.

Disclosure: No significant relationships.
Keywords: reporting quality, CONSORT, conference abstracts, abstract reporting
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NEW PREOPERATIVE AND INTRAOPERATIVE AIRWAY MANAGEMENT 
TECHNIQUE IN TRACHEAL RESECTION FOR BENIGN STENOSIS

Andrey Akopov, M. Kovalev, A. Rusanov, A. Gerasin, N. Kazakov, S. Dvoreckiy, A. Iliyn
Thoracic Surgery, Pavlov First State Medical University, Saint-Petersburg, Russian Federation

Objectives:
Airway management techniques in decompensated benign cervical tracheal stenosis include 
bougie dilatation through rigid bronchoscope and the subsequent preparation of the patient for 
elective tracheal resection with anesthetic support by tracheal intubation. But in some cases 
possibilities of traditional bronchoscopic and anesthetic approaches are limited.

Methods:
An alternative option for anesthesia management of cervical tracheal resection has been devel-
oped. It includes temporary self-expandable non-covered stent placement under local anesthesia, 
preparation for a radical resection and intraoperative jet ventilation with pre-installation of a 
laryngeal mask without removing the tracheal stent and trachea intubation.

Results:
10 patients were operated. The reasons for changing the traditional treatment approach were 
concomitant pathology does not allow emergency rigid bronchoscopy (3 patients), anticoagulant 
and disaggregant therapy (3 patients), subglottic stenosis (2 patients), short neck (1 patients), 
vocal cord lesion (1 patient). All stents were inserted in emergency regimen with flexible bron-
choscopy, no complications were noted. Duration of preoperative preparation was from 7 - 14 
days. 7 tracheal and 3 tracheolaryngeal resections were performed, the length of the resection 
varies from 2,0 to 4,0 cm. The stents were removed together with the resected part of the trachea. 
Surgeons and anesthesiologists noted no additional intraoperative technical difficulties; there 
were no intra- and postoperative complications. The duration of follow-up was 8 to 42 months, 
no restenosis developed.

Conclusions:
The new multidisciplinary approach is safe and effective in patients with difficult airways and 
limited capabilities for traditional anesthetic and invasive approaches.

Disclosure: No significant relationships.
Keywords: tracheal resection, tracheal stenosis, tracheal stent, laryngeal mask



525

   P
oster

A
b

stracts P
-001-P

-266

Dublin – Ireland – 2019 ABSTRACTS

P-223

SAFETY AND EFFICACY OF THE DENERVATION LEVEL (T3 VERSUS T4) IN 
THE TREATMENT OF PALMAR HYPERHIDROSIS: A SYSTEMATIC REVIEW 
AND META-ANALYSIS

Luca Bertolaccini1, D. Nachira2, L. Libretti3, G. Rocco4, M. Costa Angeli3, M. Torre5, M. Scarci3

1Thoracic Surgery, Maggiore Teaching Hospital, Bologna, Italy 
2General Thoracic Surgery, Fondazione Policlinico Universitario “A. Gemelli”, Rome, Italy 
3Thoracic Surgery, San Gerardo Hospital, Monza, Italy 
4Thoracic Surgery, Memorial Sloan Kettering Cancer Center, New York, Italy 
5Thoracic Surgery, Ospedale Niguarda Ca’ Granda, Milano, Italy

Objectives:
Palmar hyperhidrosis (PH) could seriously affect quality of life. T3 or T4 VATS sympathectomy 
could significantly improve PH symptoms and decrease incidence of postoperative complica-
tions. Aim: to compare, through a systematic review and meta-analysis, safety and efficacy of 
T3 or T4 denervation level in PH.

Methods:
PubMed, Ovid MEDLINE, Cochrane and other databases were searched up to November 2018. 
Inclusion criteria: comparison of T3 and T4 denervation level in PH (isolated or combined). 
Exclusion criteria: animal experiments, editorials, systematic reviews and meta-analyses, case 
reports, letters. Differences between levels were compared using analysis of variance (continu-
ous variables) or pooled relative risk (categorical variables) with 95% confidence interval (CI). 
I2 statistics evaluated heterogeneity between study: if significant (p ≤0.10, I2>50%), a random 
effects model was adopted. Meta-analysis was registered in PROSPERO (CRD42018115018) 
and performed using Review Manager 5.3.

Results:
The literature search identified 868 potentially eligible articles; 13 were included in analysis 
(Table). 
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Table. Summary of the studies included. *Assessment of quality: For non-randomized studies, 9-point Newcastle–Ottawa scale 
(NOS) (good quality=8–9 points; medium quality=6–7 points; poor quality <6 points); for Randomised Controlled Trial (RCT), 

5-point Jadad scale (good quality >3 points).

Study Typol-
ogy

Seg-
ments Patients

Satis-
fied 

patients

Com-
pen-

satory 
sweat-

ing

Mod-
erate-
severe 
com-
pen-

satory 
sweat-
ings

Over 
dry 

hands

Re- 
cur-

rences
Quality*

Abd Ellatif ME, 
et al. Int J Surg 
2014;12:778-82.

Retro-
spective

T3 129 128 96 28 11 1
7

T4 145 143 41 17 1 2

Chang Y-T, et al. Ann 
Surg 2007;246:330-6.

Retro-
spective

T3 78 75 72 31 6
7

T4 70 70 56 6 15

Dewey TM, et al. 
Ann Thorac Surg 
2006;81:1227-32.

Retro-
spective

T3 67 66 7
7

T4 13 13 0

Ishy A et al. Interact 
Cardiovasc Thorac 
Surg 2011;12:545-8.

RCT
T3 20 20 1

4
T4 20 15 1

Kim WO et al. Am J 
Surg 2010;199:166-9.

Retro-
spective

T3 56 55 46 6 3 1
7

T4 63 61 11 2 0 2

Liu Y, et al. Eur J 
Cardiothorac Surg 
2009;35:398-402.

RCT
T3 68 68 48 9 8

3
T4 73 73 39 2 1

Mahdy T, et al. Sur-
gery 2008;143:784-9.

Retro-
spective

T3 20 15 9 4 1
9

T4 20 20 2 0 0

Montessi J, et al. 
Jornal brasileiro 
de pneumologia. 
2007;33:248-54.

Retro-
spective

T3 65 61 65 26

8
T4 294 270 291 145

Noh DS, et al. Korean 
J Thorac Cardiovasc 
Surg 2008;41:343-6.

Retro-
spective

T3 39 33 35 28 8
8

T4 72 63 58 30 15

Yang J, et al. Chin 
Med J 2007;120:1574-
7.

RCT
T3 78 75 72 31 6

7
T4 85 70 56 6 16

Wait SD, et al. Neuro-
surgery 2010;67:652-
6.

Retro-
spective

T3 155 144 97
7

T4 96 89 57

Wolosker N, et al. 
J Laparoendosc 
Adv Surg Tech A 
2008;18:102-6.

Retro-
spective

T3 35 35 28 8

8
T4 35 25 30 15

Zhang W, et al. Tho-
rac Cardiovasc Surg 
2017;65:491-96.

Retro-
spective

T3 62 59 42 14 6
9

T4 44 43 23 4 0
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Included articles involved 1902 patients (T3=872, T4=1030). Quality (according to NOS and Jadad scale) was good in 10, medium in 3 studies. 
Regarding PH recurrence (Fig.1A), there was no statistical significance between levels (OR=0.57, 95%CI:0.31–1.07, p=0.06). Incidence of over 
dry hands (Fig.1B) was statistically higher in T3 (OR=7.25, 95%CI:3.68–14.30, p<0.00001) without heterogeneity (I2=0%, p=0.95). There were 
no significant statistical differences in patient’s satisfaction (Fig.1C) between levels (OR=0.82, 95%CI:0.50–1.34, p=0.43). Compensative sweating 
incidence (Fig.1D) was lower in T4 (OR=3.28, 95%CI: 2.60–4.15, p<0.00001), with significant heterogeneity (I2=77%, p<0.00001). Incidence 
of moderate–severe compensatory sweating (Fig.1E) was significantly lower in T4 (OR=2.15, 95%CI:1.61–2.87, p<0.00001) with significant 
heterogeneity (I2=73%, p=0.0001).

Conclusions:
Symptom resolution and patient satisfaction for T3 and T4 denervation levels are similar. T4 
level achieved best curative effect with lowest postoperative complications. Due to possible 
existence of bias in included studies, heterogeneity and inherent limitations of meta-analysis, 
these conclusions should be validated through high-quality, large-scale RCT.

Disclosure: No significant relationships.
Keywords: sympathectomy, systematic review, meta-analysis, T3 versus T4 denervation level, 
hyperhidrosis 
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LUNG VOLUME REDUCTION SURGERY (LVRS) OUTCOMES: 1-YEAR RISK 
OF DEATH AND LENGTH OF STAY SIGNIFICANTLY REDUCED IN RECENT 
PRACTICE AS COMPARED TO EARLIER UNIT OUTCOMES

Brianda Ripoll1, A. Nash1, G. Aresu2, A. Peryt2, J. Parmar3, R. Mahadeva4, A. Coonar2

1Taiser Group Thoracic Surgery, Papworth Hospital, Cambridge, United Kingdom 
2Thoracic Surgery, Royal Papworth Hospital, Cambridge, United Kingdom 
3Chest Medicine & Transplant, Royal Papworth Hospital, Cambridge, United Kingdom 
4Chest Medicine, Cambridge University Hospitals, Cambridge, United Kingdom

Objectives:
LVRS improves survival in emphysema. COPD is common and increasing. Emphysema and its 
treatment are a model for the management of frailty. Frailty is a powerful determinant of mor-
tality and overcoming it is important for outcomes and health economics. The total number of 
patients in the programme to 14.1.2019 is 217. Our LVRS programme has been in 2 main phases. 
In 1998-2007 procedures were mostly open and sometimes bilateral. From 2008 onwards, the 
programme has been based on staged unilateral VATS, enhanced recovery and from 2015 selec-
tion has been by MDT with pre-optimisation. VATS techniques and technology have improved. 
We examined length of stay and 1-year risk of death to evaluate our performance.

Methods:
Patients are included in a database, now prospectively updated. All patients undergoing LVRS 
are included with the aim of lifetime follow-up. We present data on patients operated on up to 
31.12.2017 in order to measure 1-year survival.
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Results:

There is significant reduction in early mortality and over 1 year. The length of stay has also 
reduced significantly.

Conclusions:
Our LVRS team performance from 2008-2017 was superior to that in 1997-2007. We have sig-
nificantly reduced early mortality and this difference is maintained and increases over 1 year. 
Length of stay has significantly reduced. Our contemporary performance is better than in the 
NETT study. In an emphysema population, many with marked frailty, we have improved objec-
tive patient related outcomes by a strategy of increasing total quality based on incremental gains.

Disclosure: No significant relationships.
Keywords: lung volume reduction surgery, LVRS, survival, service improvement
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EPITHELIALISATION OF THE INTRATHORACIC CAVITY WITH DERMATO-
AUTOPLASTY FOR PERMANENT OPEN WINDOW THORACOSTOMY

Mariko Takemura1, H. Ishibashi2, R. Wakejima1, C. Takasaki1, M. Kobayashi2, K. Okubo2

1Thoracic Surgery, Tokyo Medical and Dental University, Tokyo, Japan 
2Department of Thoracic Surgery, Tokyo Medical and Dental University, Tokyo, Japan

Objectives:
The procedure for closure in open window thoracostomy (OWT) is challenging. Filling the cavity 
with an omental pedicle graft or muscle grafts is the usual strategy; however, empyema is known 
to have a high recurrence rate. In such refractory cases, an OWT can be a permanent solution. 
Although OWT is an effective method to control infection, most patients feel discomfort with 
the physical limitations. We report a new successful method to improve the quality of life of a 
patient who underwent permanent OWT.

Methods:
A 64-year-old man with malignant pleural mesothelioma underwent pleurectomy/decortication. 
During the first month after the surgery, he developed lung abscess and empyema due to Asper-
gillus infection and underwent completion pneumonectomy with OWT. Following adequate 
sterilisation of the empyema cavity, we performed OWT closure, first using an omental pedicle 
graft and second using free musculocutaneous flaps; however, both procedures failed, and the 
patient underwent OWT again. For the repeated OWT after residual infection, bronchopleural 
fistula (BPF), and lack of suitable materials to fill the cavity, we performed a procedure for 
epithelising the intrathoracic cavity with free skin-grafts after thorough disinfection. The derma 
was harvested from the thigh and grafted to the pleural cavity under general anaesthesia.

Results:
A few weeks later, almost the entire cavity was epithelialised, and the BPF achieved complete 
closure at 10 weeks postoperatively. The patient could shower and wash the cavity himself, 
without the risk of inspiration pneumonia. Freedom from the need for further sterilisation was 
thus ensured. 
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Conclusions:
Epithelialisation of the pleural cavity after OWT using a free skin-graft is a novel and effective 
procedure. It can aid patients with difficulty in undergoing conventional approaches to refractory 
empyema in overcoming activity limitations and the need for daily sterilisation.

Disclosure: No significant relationships.
Keywords: dermatoautoplasty, open window thoracostomy, refractory empyema, bronchopleural 
fistula
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ETHANOL RELEASE HEAT-GENERATING POLYMER　FOR FOCAL　THERAPY 
OF SMALL LUNG CANCERS

Junichi Shimada1, K. Mori2, K. Masamune3

1Division of Thoracic Surgery, Department of Surgery, Kyoto Prefectural University of Medicine, 
Kyoto, Japan 
2Director of Information Technology Center, Nagoya University, Nagoya, Japan 
3The Institution for Advanced Biomedical Sciences, Tokyo Women’s Medical University, Tokyo, 
Japan

Objectives:
Recently, the lung cancer lesions of small GGO lesions are increasingly found. Such an elderly 
person who found a small cancer lesion reveals low durability for surgery and sometimes has 
many medical complications around chronic diseases. In this study, we have synthesized “Ethanol 
Release Heat-Generating Polymer”, for focal therapy of micro lung cancers. I will present the 
basis of this focal therapy.

Methods: 
We have synthesized low viscosity silicon material which absorb a trace amount of water, generates 
heats and indurate in a few minutes. We have adjusted the concentration of titanium catalyzer, 
and a fine image can be visualized under CT imaging equipment. We perfumed rat experiments 
that 0.03 mL of injected viscous liquid resin was injected into rat lungs under micro surgery. 
Histological images of alveolar epithelial cells inside and around the resin injection area were 
examined by HE is staining. Also, in order to analyze three-dimensionally whether the target 
site is surrounded without cracks, we used the micro CT apparatus of Shimadzu Corporation. 
Rat lungs are divided in 10-micron unit CT imaging, the indurated conditions of thermosetting 
resin in the lungs was analyzed as 3D DICOM image data and 0.3T MRI DICOM images of 
Hitachi Corporation.
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Results:
It was confirmed that the indurated resin was hardened three-dimensionally without cracks, 
the surrounding cells were damaged, the resin can be detected with CT. The micro resin can be 
detected with 0.3T Open MRI.

Conclusions:
We have succeeded in synthesizing “Ethanol Release Heat-Generating Polymer” for focal therapy 
of micro lung cancers. The idea of this research is getting Japanese patent JP6447858 in 2018. 
This work was PCT patent pending JP2017/025044 in US and China and supported by JSPS 
KAKENHI Grant Number JP15K15517 and 18H05377.

Disclosure: No significant relationships.
Keywords: Ethanol, JP6447858, polymer, focal therapy, MRI visible
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ACCURACY OF A THREE DIMENSIONAL (3D) MEDICAL IMAGE ANALYZER 
AND INTRAOPERATIVE FLUORESCENCE IMAGE FOR SUBLOBAR RESEC-
TION WITH TRANSBRONCHIAL INSTILLATION OF INDOCYANINE GREEN

Yasuo Sekine, E. Koh, H. Hoshino, H. Oheda
Department of Thoracic Surgery, Tokyo Women’s Medical University Yachiyo Medical Center, 
Yachiyo, Japan

Objectives:
We developed a novel approach combined with 3D Image Analyzer and infrared thoracoscopy 
for pulmonary sublobar resection. The purpose of this study was to investigate the accuracy of 
this procedure by using perioperative 3D medical image analyzer.

Methods:
From October 2014 to August 2018, 65 cases (43 lung cancers, 19 metastatic lung tumors and 
3 benign diseases) were enrolled and attempted transbronchial ICG instillation under general 
anesthesia. For each case, several virtual sublobar resections were created by 3D Image Analyzer 
preoperatively. The surgical margin was measured in each simulated sublobar resection and the 
most appropriate procedure was selected. Surgical resection with matching virtual sublobar 
resection was performed using infrared thoracoscopy with transbronchial indocyanine green 
instillation. We evaluated the border clarity of ICG fluorescence to investigate success of ICG 
injection and compared pre- and postoperative CTs to determine whether the correct area could 
be removed according to the simulation. We also compared short-term surgical outcomes between 
the ICG cases and historical segmentectomy cases by propensity score matching.

Results:
The success rate of transbronchial ICG injections was 92.3% (60/65). These 60 patients were 
eligible for evaluation of our procedure. Sublobar resection included subsegmental resection 
(5), simple segmentectomy (16), complex segmentectomy (16), and extended segmentectomy 
(23). Fifty-six of 60 cases underwent sublobar resection matched with the simulation (93.3% 
concordance rate). Operative results and short-term outcomes were similar between the two 
groups by propensity score matching.

Conclusions:
ICG-guided sublobar resection by transbronchial ICG instillation based on the preoperative 3D 
image analysis is feasible and accurate to any type of sublobar resection.

Disclosure: No significant relationships.
Keywords: lung malignancies, fluorescence imaging, 3D medical image analyzer, sublobar 
resection
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NERVE AT RISK – ANATOMICAL VARIATIONS OF THE INTRATHORACIC 
COURSE OF THE LEFT RECURRENT LARYNGEAL NERVE AND ITS IMPLCA-
TIONS FOR THORACIC SURGEONS

Cäcilia Ng1, C. Woess2, H. Maier1, V. Schmidt2, P. Lucciarini1, D. Oefner1, W. Rabl2, F. Augustin1

1Department of Visceral, Transplant and Thoracic Surgery, Medical University of Innsbruck, 
Innsbruck, Austria  
2Legal Medicine, Medical University Innsbruck, Innsbruck, Austria

Objectives:
Recurrent laryngeal nerve (RLN) injury during thoracic surgery results in a high number of 
postoperative complications including aspiration and pneumonia. Anatomical details of the intra-
thoracic course of the nerve are scarce in the literature. However, only in-depth understanding 
of the anatomy will help to reduce nerve injury during lymph node dissection. Aim of this study 
was to assess anatomic variations of the intrathoracic left RLN in fresh cadavers.

Methods:
In cooperation with the Institute of Legal Medicine, we dissected left-sided vagal nerves and 
RLN in 100 consecutive Caucasian cadavers during routine autopsy. Anatomical details were 
documented. Available demographic data were assessed to look for possible correlations.

Results:
All nerves were identified during dissection. The variant courses were clustered into three differ-
ent groups according to the level of separation of the RLN from the vagal nerve: (1) above the 
level of the aortic arch, (2) at the level of the aortic arch, and (3) below the aortic arch. (Figure 
1) We found 11% of RLN separate above the aortic arch crossing the aortic arch with a consid-
erable distance to the vagal nerve. 48% of RLN split off at the level of the aortic arch, and 41% 
leave the vagal nerve below the aortic arch in a perpendicular direction. All nerves crossed the 
Ligamentum arteriosum on the posterior side. No correlation was found with demographics.

Conclusions:
Lymph node dissection at the anterior mediastinal area in left sided lung cancer puts the RLN at 
risk. With a more detailed knowledge about its course, it is possible to reduce the risk of RLN 
injury. Dissection behind the Ligamentum arteriosum should consider the anatomical variations 
of the RLN.

Disclosure: No significant relationships.
Keywords: lymph node dissection, anatomy, recurrent laryngeal nerve injury
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THE USE OF ROBOTIC AND THORACOSCOPIC SURGICAL STAPLING DEVICES 
DURING MINIMALLY INVASIVE THORACIC SURGERY: A COMPARISON 
BETWEEN THESE TWO LESS-INVASIVE TECHNIQUES

Domenico Galetta, M. Casiraghi, L. Spaggiari
Division of Thoracic Surgery, European Institute of Oncology, Milan, Italy

Objectives:
Robotic lobectomy for lung cancer is gaining acceptance in thoracic community. To date there 
exists no published study examining the safety and efficacy of the EndoWrist 30 and 45 (Intuitive 
Surgical, Inc.) robotic stapler. We compare the use of robotic staplers with standard thoracoscopic 
endostaplers (30 and 45 reloads) during pulmonary resection performed by Da Vinci Xi and Da 
Vinci Si, respectively.

Methods:
We analyze a prospective collected cohort of 288 patients who underwent robotic lobectomy or 
segmentectomy utilizing robotic staplers or endostaplers for vascular, bronchial or parenchimal 
resection between May 2015 and June 2018. Endostapler was introduced in the thorax by the 
assistant surgeon who fired them through one of the robotic port. Robotic stapler was instead 
completely controlled from the console by the surgeon. Preoperative demographic, intraopera-
tive data and postoperative outcomes were examined. Student’s t-test and Fischer’s exact used 
were appropriate.

Results:
Robotic stapler was used in 145 cases, while endostapler in 143 cases. There was no difference 
in age (p=.54), gender (p=.72), side (p=.52), body mass index (p=.83), comorbidity (p=.65) 
between groups. There was no difference in docking time between Da Vinci Si and Xi (p=.77), 
estimated blood loss (p=.65), complication rate (p=.64). Operative time and length of stay was 
shorter for robotic stapler group versus endoscopic group (p=.04, and p=.05, respectively). 
There were more endoscopic stapler fires (7.2) per patient than robotic stapler fires (6.3) (p=.01).

Conclusions:
This is the first study evaluating robotic stapler in thoracic minimally invasive surgery. Advan-
tages of robotic stapler include a larger range of motion and articulation which may provide a 
benefit when use it in difficult areas. Robotic staplers simplify suture and resection of vascular, 
bronchial structures and parenchyma rendering robotic resections safer, simpler and rapid.

Disclosure: No significant relationships.
Keywords: robotic, stapler, lung cancer
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USE OF TRANSCUTANEOUS ULTRASOUND FOR EVALUATING THE POSITION 
OF TRACHEAL STENT DEPLOYED FOR MANAGEMENT OF SUBGLOTTIC 
STENOSIS

Alfonso Fiorelli1, G. Messina1, A. Izzo1, S. Costanza1, V. Ferraro1, A. Noro1, M. Bove1, D. Testa2, 
G. Motta2, M. Santini1

1Translational Medical and Surgical Science, University of campania Luigi Vanvitelli, Naples, Italy  
2Otorhinolaryngoiatric Unit, University of campania Luigi Vanvitelli, Naples, Italy

Objectives:
Endoscopic dilation with stent insertion is a palliative treatment of tracheal stricture in inoper-
able patients. Generally, the stent position is evaluated with HRCT and/or endoscopy. Actually, 
transthoracic Ultrasound is used in the evaluation of different thoracic diseases, but so far no 
data are reported on its use to follow-up tracheal stent position. Herein, we evaluated the yield 
of Ultrasound to control the position of stent deployed for management of subglottic stenosis.

Methods:
It is an observational study including all consecutive patients with subglottic stenosis under-
going endoscopic dilation followed by stent insertion. The US findings was recorded using a 
linear transcutaneous 15 MHz probe, placed in the midline on the cricoid cartilage. The vocal 
folds movement, and stent position were evaluated. The US findings were compared with those of 
HRCT and endoscopy (gold standard procedures for diagnosing stent dislocation and impairment 
of vocal folds movement, respectively) and sensitivity, specificity, PPV and NPV were computed.

Results:
Thirty-nine patients with neoplastic (n=24;61%) and benign subglottic stenosis (n=15;39%) were 
included in the study. After endoscopic dilation, a silicone stent was deployed in all patients 
with benign stenosis, while a metallic stent in those with malignant stenosis. We found stent 
dislocation (4 silicone and 1metallic stent) in 5 (19%) patients, and temporary impairment of 
vocal folds in 2 (5%). US correctly identified stent dislocation in 4/5 cases (80%, sensitivity) 
and impairment of vocal folds in all cases (100%, sensitivity). Results are summarized in table 1.
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Conclusions:
US is a valuable tool for checking tracheal stent position. Its routine use could reduce the need for 
routine HRCT scan and/or endoscopy, and thus decrease the health cost and radiation exposure. 
Larger experience should corroborate our impressions.

Disclosure: No significant relationships.
Keywords: transcutaneous ultrasound, subglottic stenosis, endoscopic treatment



539

   P
oster

A
b

stracts P
-001-P

-266

Dublin – Ireland – 2019 ABSTRACTS

P-231

EFFICACY AND SAFETY OF A SYNTHETIC SEALANT TISSUEPATCH FOR AIR 
LEAK AFTER PULMONARY RESECTION: A PROSPECTIVE, RANDOMIZED, 
PILOT STUDY

Takahiro Homma
Division of Thoracic Surgery, University of Toyama, Toyama, Japan

Objectives:
Prolonged air leak after pulmonary resection strongly influences chest tube duration and hospital-
ization. In Japan, a combination covering method of polyglycolic acid sheet (Neoveil) and fibrin 
glue is a general technique for intraoperative air leak. This study aimed to clarify the efficacy 
and safety of a synthetic sealant TissuePatch for air leaks after pulmonary surgery, compared to 
the combination covering method of polyglycolic acid sheet (Neoveil) and fibrin glue.

Methods:
This prospective randomized controlled study included lung resection patients 20-89 years of 
age. Patients were randomly assigned to the treatment (Tissuepatch) or control (Neobeil and 
fibrin glue) group presenting intraoperative air leak at water test. A chest tube was removed when 
there was no air leak over 6 hours and active bleeding under continuous monitoring of a digital 
drainage system (Thopaz) following surgery. Various factors including Index of prolonged air 
leak score (IPAL) were evaluated.

Results:
This study included 51 patients, and 20 (39.2%) of these patients developed intraopeative air leak. 
10 patients received Tissuepatch, and one of them changed into Neobeil and fibrin glue because 
a Tissuepatch was broken ate sticking. The IPAL (13.0±6.6 vs15.0±3.7, P=0.44), chest tube dura-
tion (1.0 days vs 1.0 days, P=0.40), postoperative hospitalization (7.0 days vs 7.5 days, P=0.83) 
were similar between groups. No Tissuepatch-related adverse events were obviously reported.

Conclusions:
Tissuepatch was effective in preventing prolonged postoperative air leak after pulmonary resec-
tion in the same way as the combination covering method of polyglycolic acid sheet (Neoveil) 
and fibrin glue. Further randomized double-arm studies are required to confirm the efficacy of 
Tissuepatch demonstrated by this pilot study.

Disclosure: No significant relationships.
Keywords: air leak, pulmonary resection, operative management, thoracic surgery
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NOVEL METHOD FOR DETECTING PLEURAL MALIGNANCIES USING NEAR 
INFRARED IMAGING

Carlson Aruldas1, A. Akopov2, P. Garry2

1Thoracic Surgery and Oncology, First Saint Petersburg Pavlov State Medical University, St 
Petersburg, Russian Federation 
2Thoracic Surgery, Pavlov First State Medical University, Saint-Petersburg, Russian Federation

Objectives:
The aim of this study was to evaluate the effectiveness and reliability of using near infra red 
imaging system with indocyanine green fluorescence to detect and treat pleural malignancies at 
a very early onset of the disease.

Methods:
Twenty-four cases proven or suspicious for malignancy were included in the trial by near infra-
red intraoperative imaging with indocyanine green fluorescence for pleural biopsy. Indocyanin 
green (0.25mg/kg) diluted with 20% human albumin solution in the ratio of 1:3 was thereafter 
injected to the central or peripheral vein 90 minutes prior to procedure. Specimens from all cases 
were obtained first under normal vision and then under near infrared imaging with fluorescence 
control. Collected specimens were further sent for histopathological evaluation.

Results:
Under normal vision pleural macroscopic changes were observed only in 18 of 24 (75%) cases, 
while during fluorescence control with near infra-red imaging system occult macroscopic resi-
due visualization by ICG accumulation was seen in all 24 (100%) cases. About 20 of 28 (71%) 
specimens obtained during normal vision were histologically proven to be malignant, while 33 
of 34(97%) specimens obtained under near infrared imaging system with fluorescence control 
were histologically proven to be malignant and a statistically significant P value.

Conclusions:
Near Infrared intraoperative imaging with Indocyanine green flourescence control is a highly 
sensitive and reliable real time tool, enabling accurate diagnostics, providing definitive areas 
for tumor biopsy in diagnosing pleural malignancies.

Disclosure: No significant relationships.
Keywords: NIR (near infra red) imaging, ICG (indocyanine green) florescence, pleural biopsy 
+pleural malignancy
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A NOVEL COMPUTED TOMOGRAPHY (CT) -GUIDED LOCALIZATION TECH-
NIQUE FOR SOLITARY PULMONARY NODULE BEFORE VIDEO-ASSISTED 
THORACOSCOPIC RESECTION: A PROSPECTIVE STUDY

Feng Yao
Department of Thoracic Surgery, Shanghai Chest Hospital, Shanghai Jiao Tong University, 
Shanghai, China

Objectives:
With the development of high resolution low-dose CTscan for lung cancer screening, small 
solitary pulmonary nodule is detected more frequently, which needs precise and safe technique 
to localization for further diagnosis and treatment.

Methods:
A novel CT-guided localization technique which was a device with suture and claw system was 
designed to localize small pulmonary nodule preoperatively. A prospective single-arm clinical 
trial was undertaking to evaluate this technique for preoperative localization of solitary pulmo-
nary nodule. All patients received video-assisted thoracoscopic surgery after device placement.

Results:
This localization device mainly consists of five parts: coaxial needle, pusher, anchorclaw, suture 
and protection tube. The suture is connected with the anchorclaw at the distal end, and the proxi-
mal end of suture is inside hollow pusher. Four medical centers participated in this trial, and 
percutaneous localization of 90 lesions was performed with CT-guidance in 80 patients. These 
lesions contained 2 solid nodule and 88 ground glass opacity. The device was successfully placed 
without dislodgment or movement in 87 (96.7%) lesions, while one case with dislodgment and one 
with displacement occurred. In another case, the distance between hook and lesion was beyond 
the target value, which we treated as failure. In 90 placements, asymptomatic pneumothorax 
cases were observed in 7 (7.8%), asymptomatic hemorrhages in 5 (5.6%), and no symptomatic 
complication requiring medical intervention. No patient complained of notable pain during or 
after procedure, and no serious complication was experienced. Above two unsuccessful place-
ments, one was caused by the lesion was so shallow to the pleural that the coaxial needle didn’t 
break through visceral pleural, another was caused by error operation.

Conclusions:
This system with a flexible suture and a four-hook claw for preoperative localization has high 
success rate and low complication rate. It is a feasible and safe technique of localization in 
patients with peripheral pulmonary nodules undergoing VATS.

Disclosure: No significant relationships.
Keywords: small solitary pulmonary nodule, Video-assisted thoracoscopic surgery, new tech-
nique, device with suture and claw system, localization
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CONSTRUCTION AND VALIDATION OF THE MATHEMATICAL MODELS FOR 
PREDICTING THE PULMONARY BENIGN AND MALIGNANT NODULES

X. Yu, Lan-jun Zhang
Department of Thoracic Surgery, Sun Yat-sen University Cancer Center, Guangzhou, China

Objectives:
The objective of this study is to construct the compound mathematical models for predicting 
pulmonary benign and malignant nodules and validate their diagnostic efficiency.

Methods:
From July 2016 to November 2017, a total of 100 patients with detected pulmonary nodules 
who received pathological diagnosis and treatment at department of thoracic surgery, Sun Yat-
sen University Cancer Center, were prospectively enrolled in training group. Similarly, other 26 
patients with detected pulmonary nodules were also prospectively enrolled in validation group 
from December 2017 to April 2018.

Results:
First, based on convolution neural network, the diagnostic accuracy rate of Tencent AI is 79% 
in training cohort and 42.3% in validation cohort, respectively. And then, by using univariate 
analysis, these factors showed statistically significant differences: age, longest diameter, pleural 
retraction, lobulation, speculation, CEA, NSE, miRNA-17, miRNA-126, miRNA-146a and 
miRNA-221 (P<0.10); In training cohort, the above mentioned statistically different factors were 
enrolled in multiple logistic regression analysis to construct C (clinical) model, B (biomarkers) 
model, BC (clinical + biomarkers) model, and ABC (AI + biomarkers + clinical) model step by 
step. The AUC of each model was 0.592, 0.810, 0.860, and 0.955, respectively. The predictive 
value of ABC model was significantly higher than other models in training cohort (all P less 
than 0.05). In validation cohort, the AUC of compound ABC model was still the largest one 
(0.621), but no significant differences between other models were observed (all P value greater 
than 0.05). In addition, although the accuracy (69.23%) and sensitivity (100%) of compound 
ABC model were also significantly higher than other models, but the specificity (66.67%) and 
negative predictive value (20.00%) were all the minimum values.

Conclusions:
Construction of multimodal mathematical models to make up the uncertainty of AI and improve 
diagnostic efficiency is effectual.

Disclosure: No significant relationships.
Keywords: pulmonary nodule, AI, microRNAs, model
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THREE DIMENSIONAL (3D) PRINTING FOR ANATOMICAL LUNG RESECTIONS

Sebastian Sevilla-Lopez1, C. Giraldo-Ospina2, F. Cozar-Bernal1, C. Herraiz-Montalvo3, P. 
Carmona-Soto1, F. Roman-Rodriguez3, G. Carrasco-Fuentes1, J. Bonilla-Alarcon3, A. Bravo-Cerro1

1Thoracic Surgery, Hospital Ciudad de Jaen, Jaen, Spain 
2Thoracic Surgery, Regional Hospital Carlos Haya, Malaga, Spain 
3Information and Communication Technologies, Hospital Ciudad de Jaen, Jaen, Spain

Objectives:
To analyse the introduction of 3D printing of pulmonary vascular anatomy in the preoperative 
planning stage of anatomical lung resections.

Methods:
A prospective descriptive study of anatomical lung resections where the pulmonary vascular 
anatomy was 3D printed prior to surgery. The number of vascular branches identified by the main 
surgeon in the CT scan, in the 3D printed model and in the surgery was compared.

Results:
54 cases: 47 lobectomies, 5 segmentectomies, 1 upper bilobectomy and 1 left pneumonectomy. 
VATS 70%. - Accuracy of arterial branches identification by main surgeon in CT scan / surgery: 
39/54 patients (72%). This number was greater in lower lobe cases 21/22 (95%) and lower in 
higher lobes cases 17/31 (55%). - Accuracy of arterial branches identification by 3D model / 
surgery: 47/54 (87%). 7 unprinted branches, 6 for being 1 mm thick or less and the other for 
being affected by atelectasis caused by endobronchial tumour. - Accuracy of vein branches 
identification by main surgeon in CT scan / surgery: 51/54 (94%). - Accuracy of vein branches 
identification by 3D model / surgery: 54/54 (100%). - Anatomical variants in 12 cases (22%): 4 
in the middle lobe vein, 3 in the lower lobe vein, 3 in the right pulmonary artery and 2 single left 
veins. - Vascular accidents: only one, due to 1 mm-thick artery rupture. - Iatrogenic: no cases.
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Conclusions:
The availability of 3D modelling provides us with information on the vascular anatomy of the 
lung with great precision, being more useful in upper anatomical resection cases. It has limitations 
in cases with very small arteries and atelectasis. We believe this contribution to personalized 
medicine provides benefits in terms of preoperative planning and surgical safety. In addition, it 
is useful for teaching purposes and improves communication with the rest of the surgical team.

Disclosure: No significant relationships.
Keywords: 3D printing, segmentectomy, anatomy, lobectomy
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IMPROVED HEALING BY ADJUVANT OSTEOCONDUCTIVE THERAPY 
USING A NOVEL COTTON-LIKE HYDROXYAPATITE SHEET AFTER MEDIAN 
STERNOTOMY

Yojiro Yutaka, M. Hamaji, D. Nakajima, A. Ohsumi, T. Menju, T. Chen-Yoshikawa, M. Sonobe, 
T. Sato, T. Nakamura, H. Date
Thoracic Surgery, Kyoto University Hospital, Kyoto, Japan

Objectives:
The union rate of wire fixation after median sternotomy remains unsatisfactory. We developed 
a novel osteoconductive sheet composed of hydrophilized hydroxyapatite and evaluated its 
osteogenetic effect when interposed between sternal halves in a canine model.

Methods:
Eighteen canines were divided equally into groups based on the hemostatic agent used: osteo-
conductive sheet (S), none (C), and bone wax (BW). After median sternotomy, the sternal 
halves were closed by wire fixation. In each group, three canines were euthanized at 1 month, 
while three were euthanized at 2 months. Resected sternums were mechanically assessed by the 
three-point bending test, radiographically assessed by micro-CT, and pathologically assessed to 
quantify the osteogenesis between sternal halves.

Results:
Compared with the BW group, the S group had a greater maximum stress at 1 month 
(S: 322.9±44.0 N, C: 233.0±62.7 N, BW: 124.9±88.4 N; p=0.0267), and greater maximum shear 
force at 2 months (S: 2.78±0.42 N/m2; C: 2.47±0.41 N/m2; BW: 1.42±0.06 N/m2; p=0.013). 
Micro-CT revealed that the S group had more osteogenesis than the BW group at 1 month 
(25.7±9.8% versus 6.9±9.2%; p=0.045), and 2 months (34.0±15.1% versus 14.8±9.4%; p=0.041); 
the respective values in the C group were 17.1±7.2% and 29.7±9.3%. Pathological examination 
revealed that the S group had the greatest osteogenetic area at 2 months (S: 38.8±18.8%; C: 
24.5±6.9%; BW: 24.7±18.6%). 
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Conclusions:
Adjuvant osteoconductive therapy using a cotton-like hydroxyapatite sheet in addition to wire 
fixation may improve sternal healing.

Disclosure: Y. Yutaka: Y. Yutaka and T. Nakamura have a financial relationship with 
Teijin Medical Technologies Co., Ltd., which developed the cotton-like hydrophi-
lized hydroxyapatite sheet used in this study. Teijin Medical Technologies Co., Ltd. pro-
vided the materials and financial support by means of an institutional research grant. 
T. Nakamura: Y. Yutaka and T. Nakamura have a financial relationship with Teijin Medical 
Technologies Co., Ltd., which developed the cotton-like hydrophilized hydroxyapatite sheet 
used in this study. Teijin Medical Technologies Co., Ltd. provided the materials and financial 
support by means of an institutional research grant.
Keywords:  chest wall, osteoconductive, sternum, median sternotomy, biomaterial
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PERIOPERATIVE FENO LEVEL AS AN INDICATOR FOR POSTOPERATIVE 
PNEUMONIA IN SURGICAL LUNG CANCER PATIENTS: A PROSPECTIVE 
COHORT STUDY BASED ON 183 CASES

Xin Wang, G. Che
Department of Thoracic Surgery, West China Hospital, Sichuan University, Chengdu, China

Objectives:
This study is conducted to investigate the correlation between perioperative FeNO and postopera-
tive pneumonia (POP) and the feasibility of perioperative FeNO for predicting POP in surgical 
lung cancer patients with early-stage.

Methods:
Patients who were diagnosed with non-small cell lung cancer (NSCLC) were prospectively 
analyzed and the relationship between the perioperative FeNO and POP was evaluated based 
on patients’ basic characteristics and clinical data in the hospital.

Results:
There were 218 patients enrolled in this study. Finally, 183 patients were involved in the study, 
with 19 of them underwent POP compared to 164 in the non-POP group. POP group had sig-
nificantly higher postoperative FeNO (median: 30.0 vs, 19.0, unit: ppb, P<0.001) as well as 
change in FeNO (median: 10.0 vs, 0.0, unit: ppb, P<0.001) before and after the surgery; For 
predicting POP based on an receiver Operating Characteristic (ROC) curve, a cutoff value of 25 
(ppb) for postoperative FeNO (Youden Index: 0.515, sensitivity: 78.9%, specificity: 72.6%) and 
4 (ppb) for change in FeNO (Youden Index: 0.610, sensitivity: 84.2%, specificity: 76.8%) was 
selected. Furthermore, according to the bivariate regression analysis, FEV1/FVC (OR=0.948, 
95%CI: 0.899-0.999, P=0.048) POD1 FeNO (OR=1.048, 95%CI: 1.019-1.077, P=0.001) and 
change in FeNO (OR=1.087, 95%CI: 1.044-1.132, P=0.000) were significantly associated with 
occurrence of POP.

Conclusions:
This prospective study revealed that the high postoperative FeNO (>25ppb), as well as an 
increased change in FeNO (>4ppb), may have potential in detection the occurrence of POP in 
surgical lung cancer patients.

Disclosure: No significant relationships.
Keywords: FeNO, lung cancer, lobectomy, postoperative pneumonia
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GENERATION OF A TISSUE-ENGINEERED TRACHEA SUBSTITUTE BASED 
ON LASER PERFORATED DEVITALIZED TRACHEAL CARTILAGE

Denis Baranovskii1, J. Demner2, S. Nürnberger3, A. Lyindup4, M. Baumgartl5, H. Redl3, A. 
Barbero2, I. Martin2, D. Lardinois1

1Thoracic Surgery, University Hospital of Basel, Basel, Switzerland 
2Department of Biomedicine, University Hospital of Basel, Basel, Switzerland 
3Department of Trauma Surgery, Medical University of Vienna, Vienna, Austria  
4Institute for Regenerative Medicine (grant No. 14.614.21.0001, Id Rfmefi61417x0001), Sechenov 
University, Moscow, Russian Federation 
5Clinic of Radiotherapy and Radiation Oncology, University Hospital of Basel, Basel, Switzerland 

Objectives:
Implantation of a tissue-engineered trachea substitute represents a visionary strategy for the 
treatment of patients with tracheal wall defects. An engineered tracheal substitute should be stiff 
cartilaginous matrix, revitalised with the recipient cells. We demonstrated, that nasal chondro-
cytes (NCs) have unique regenerative properties. Our final goal is to investigate the capability 
of NC revitalized, laser-perforated devitalized tracheal cartilage tissues (LPTCT) to substitute 
the tracheal wall in vivo.

Methods:
Human native tracheal cartilage specimens were isolated from cadaveric donors, devitalized, and 
exposed to laser-perforation (300 or 1000 μm depth). As a cell-source for revitalisation, we used 
human nasal chondrocytes (hNC) that were isolated from septal cartilage biopsies of patients. 
Following seeding and culture, LPTCT were analyzed histologically or implanted ectopically 
in nude mice. LPTCT were used for substitution of tracheal wall defects in rabbits in a proof-
of-principle study aimed at assessing tissue integration.

Results:
hNC were capable to colonise the pores of laser-perforated tracheal cartilage within 7 days of 
culture in vitro. Extent of colonization (according to cell colonisation & migration score) was 
proved for the ectopically implanted (in vivo) constructs. LPTCT were capable to substitute 
a part of rabbit tracheal wall, holding sufficiently stable position without any evidence of dis-
location or relevant tracheal stenosis even 8 week after orthotopic implantation according to 
Micro-CT analysis.

Conclusions:
We demonstrated that the LPTCT could be efficiently colonised by hNC in vitro. Extent of 
colonization further improved once the revitalized constructs were implanted in vivo ectopi-
cally. New experiments will be provided in order to establish proper conditions for efficient 
epithelialization of the revitalited LPTCT using nasal epithelial cells (i.e., cell source that can 
be isolated together with hNC from the same biopsy) and to assess the capacity of the resulting 
bi-phasic constructs to functional repair tracheal wall defects in rabbits.
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Disclosure: No significant relationships.
Keywords: tissue-engineering, trachea substitute, laser-perforated tracheal cartilage
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BETTER PATIENT-SELECTION FOR SMOOTH NON-INTUBATED THORACO-
SCOPIC SURGERY: FROM A PERSPECTIVE OF AIRFLOW LIMITATION

Kwanyong Hyun, S.W. Sung, Y. Kim, H. Cho, J. Choi, G. Rim, Y. Yang, J. Park, S. Moon
Department of Thoracic and Cardiovascular Surgery, Seoul St. Mary’s Hospital, Catholic 
University of Korea, Seoul, Republic of Korea

Objectives:
We investigated the safety of non-intubated thoracoscopic surgery and patient factors affecting 
UNSuccessful mAinTenance of non-Intubated Status (UNSATIS).

Methods:
A total of 126 patients were electively operated with non-intubated thoracoscopic lobectomy from 
August 2016 to May 2018. 117 patients were analyzed after exclusions (insufficient pulmonary 
function test data, conversion to tracheal intubation due to pleural adhesions). Pulmonary air-
flow disturbances were investigated with pulmonary function tests and UNSATIS was defined 
by a combination of diaphragmatic and mediastinal movements that could hamper operative 
procedure, mean SpO2<95%, and mean EtCO2>50.

Results:
The mean BMI was 23.6. The mean operation time and hospital stay were 142 minutes and 6.6 
days, respectively. UNSATIS was occurred in 45 patients (38%) and tracheal intubation was 
decided in 4 patients (3.4%). There were 17 complications (15%), but all were successfully 
managed during hospital stay. The patients with UNSATIS showed significant differences in 
SpO2 and EtCO2 values during the one-lung ventilation when compared to the patient without 
UNSATIS (median 100 vs. 97.6%, p=0.000; mean 45.3 vs 48.3; p=0.021). In multivariate analysis, 
UNSATIS is affected by the presence of high BMI, and PFT values including low FVC and high 
airway resistance (Raw) (Table). The optimal cutoff value of BMI, FVC and Raw for UNSATIS 
were 25.1, 3.06L, and 141%, respectively by ROC curve analysis. 
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Conclusions:
Our results support a policy of non-intubated procedure on thoracoscopic lobectomy in highly 
selected patients. We believe that more caution should be taken in doing non-intubated one-lung 
ventilation for patients with low functional reserve and high airway resistance.

Disclosure: No significant relationships.
Keywords: non-intubated surgery, thoracoscopic surgery, lobectomy, airway resistance, pul-
monary function test
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CLINICO-PATHOLOGICAL PREDICTORS OF SURVIVAL IN SURGICALLY 
RESECTED THYMOMA: A 25-YEAR UK EXPERIENCE

L. Harling1, C. Cavalli2, T. Routledge2, K. Harrison-Phipps2, D. Nonaka2, Andrea Bille2

1Surgery and Cancer, Imperial College London at St Mary’s Hospital, London, United Kingdom 
2Thoracic Surgery, Guy’s and St Thomas’ NHS Foundation Trust, London, United Kingdom

Objectives:
Thymoma is the commonest primary mediastinal tumor. Surgery is the mainstay of treatment 
with chemo- and radio- therapy reserved for selected cases. The aim of this study is to retro-
spectively review our 25-year experience and examine the clinico-pathological features which 
may impact on overall survival (OS).

Methods:
All patients undergoing surgical resection for histologically confirmed thymoma or thymic 
carcinoma between 1994 and 2017 were included. Clinico-pathological features were analysed 
retrospectively for their impact on OS as a primary outcome. Disease recurrence was examined 
as a secondary outcome. Significant univariate predictors of survival were included in a multi-
variate cox regression model after correcting for interactions.

Results:
281 patients underwent surgical resection for thymoma or thymic carcinoma during the study 
period. Overall survival (OS) was 97%, 81%, 65% and 42% at 1, 5, 10 and 20 years respectively. 
Age (HR 1.1 p<0.0001), Masaoka-Koga stage (chi2 16.5, p=0.006) (Figure 1), margin status 
(chi21.1, p<0.0001), and disease recurrence (chi2 4.93, p=0.026) were significant univariate 
predictors of survival. Primary tumour characteristics including cellular atypia, presence of 
necrosis, vascular invasion, mitotic rate and tumour size did not significantly impact on overall 
survival (p=ns). In a multivariate model, Masaoka-Koga stage IVa and above, age and R1 margin 
status significantly predicted worse survival outcome. Disease recurrence was seen in 12% and 
associated with significantly worse OS (55% and 37% at 5 and 10 years respectively). Tumour 
characteristics including cellular atypia, vascular invasion, necrosis and tumour size did not 
significantly predict recurrence (p=ns). 
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Conclusions:
Surgery for thymoma is associated with good survival outcomes. Local pathological tumour 
characteristics alone do not significantly predict survival or disease recurrence. Advanced stage 
remains the strongest multivariate predictor of overall survival. Disease recurrence is associated 
with worse OS outcomes. Completeness of resection remains paramount in optimising survival 
outcomes.

Disclosure: No significant relationships.
Keywords: thymoma, survival, pathology
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RISK FACTORS OF UNEXPECTED PN2 AFTER ANATOMICAL LUNG RESEC-
TION FOR NON-SMALL CELL LUNG CANCER: ANALYSIS OF 121 CONSECU-
TIVE CASES

Nicola Rotolo1, M. Cattoni1, S. Casagrande2, I. Schiorlin2, J. Costa1, S. De Maio1, E. Nardecchia1, 
A. Imperatori1

1Center for Thoracic Surgery and Center for Minimally Invasive Surgery, University of Insubria, 
Varese, Italy 
2Nuclear Medicine, Circolo Hospital, Varese, Italy

Objectives:
Adequate preoperative staging is crucial in NSCLC management. However, up to 10% of 
patients reveals unexpected pathological N2 disease. This study aims to determine factors related 
to unexpected pN2 and to identify patients at risk for preoperative mediastinal downstaging.

Methods:
We retrospectively collected data of 228 consecutive caucasian patients underwent anatomical 
lung resection and lymphadenectomy for cT1-4N0M0 NSCLC between 2014 and 2018. Patients 
who did not undergo preoperative 18F-FDG-PET-CT and/or adequate mediastinal lymphadenec-
tomy were excluded from the study leaving for analysis 121 cases [83(69%) male; median age 
(IQR): 70(63-75) years]. Univariable and multivariable analyses were performed by logistic 
regression to identify factors related to unexpected pN2 among age, gender, tumor location, size, 
histology and grading, nodal status at CT and at 18F-FDG-PET-CT, 18F-FDG-PET-CT tumor and 
lymph nodes SUVmax, pT.

Results:
In 15% cases nodal involvement was preoperatively assessed by EBUS-TBNA with negative 
results. Lobectomy was performed in 115 (95%) patients, pneumonectomy in 6 (5%) and a median 
of 10 lymph nodes (IQR: 6-13) were resected per patient. Tumor histotype was adenocarcinoma 
in 86 (71%) cases, squamous cell carcinoma in 30 (25%) and miscellaneous in 5 (4%). Tumor 
median size was 2.5 cm (IQR: 1.7-3.7). Unexpected mediastinal lymph node metastases were 
detected in 10 (8.3%) patients. CT and 18F-FDG-PET-CT negative predictive value for pN2 disease 
were 93% and 96%, respectively. Mediastinal lymph nodes SUVmax at 18F-FDG-PET-CT was 
the only independent risk factor of pN2 unexpected disease (Table). ROC curve analysis identi-
fied 3.5 as mediastinal lymph nodes SUVmax cut-off value related to higher risk of unexpected 
pN2 diseases (AUC: 0.75; specificity=95%). 
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Conclusions:
Besides an accurate preoperative mediastinal lymph node staging, the rate of unexpected pN2 
disease is not negligible. However, in front of a negative invasive mediastinal staging result, 
mediastinal lymph node SUVmax at 18F-FDG-PET-CT >3.5 should lead physician to perform 
further preoperative investigation.

Disclosure: No significant relationships.
Keywords: NSCLC, mediastinal staging, 18F-FDG-PET-CT, unexpected pN2 disease, risk 
factors, binary logistic regression
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ROUTINE OR SELECTIVE LYMPH NODE DISSECTION DURING SURGERY 
FOR THYMIC EPITHELIAL TUMOR

Melike Ulker1, B. Çimenoğlu1, T. Cosgun2, E. Kaba2, B. Özkan1, A. Toker1

 
1Thoracic Surgery Department, Istanbul University, Istanbul Medical Faculty, Istanbul, Turkey 
2Thoracic Surgery, Istanbul Bilim University, Istanbul, Turkey

Objectives:
The role of mediastinal lymph node dissection during surgery for thymic epithelial tumors (TET) 
has not been clarified. In this study, we evaluated our experience on mediastinal lymph node 
dissection (MLND) in patients with TET.

Methods:
Between January 2014 to July 2018, 37 patients with TETs underwent open surgery. When an 
open surgery for a TET required we performed either ipsilateral or radical MLND and radical 
cervical LND. We retrospectively analyzed factors which may potentially be related to lymph 
node involvement.

Results:
Six patients (16.2%) exhibited malignant lymph node involvement. All of them, were at Masa-
oka Koga stages 3 and 4A (p < 0.05) diseases. Positive lymph nodes varied according to tumor 
pathology (p > 0.05). Five patients (13.5%) required radical cervical lymph node dissection due 
to preoperative clinical investigations; two patients were found to have positive lymph nodes. 
Neoadjuvant treatment was administered to 13 patients (35.1%) prior to operation. There were 
three patients (8 %) with preoperatively proven MLND positivity and five patients with clini-
cally suspected nodes in cervical region, two of them were positive (40%). Out of 29 patients 
without clinically suspected mediastinal lymph node involvement, MLND was identified only 
1 patient (3.4 %). Of the lymph node positive six patients, three had surgery for recurrences. In 
patients with positive lymph nodes, disease-free interval and survival were 23 months (6–50 
months) and 44 months (36–52 months), respectively. All patients with positive lymph nodes 
had adjuvant chemotherapy. 
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Age Tumor 
size(mm) Histology Type Masaoka 

Stage

Cervical 
lymph node 
dissection

Station of positive 
lymph nodes

Patient 1 45 19 Thymic Carcinoid 
tumor Stage 4A _ 2R-4R

Patient 2 36 80 Thymoma type B1 Stage 4A + Cervical

Patient 3 47 82 Thymic carcinoma Stage 3 + 2R

Patient 4 51 63 Thymic carcinoma Stage 3 + 2R-4R-5-6-Cervical

Patient 5 42 71 Thymoma type B2 Stage 4A _ 4R

Patient 6 44 50 Thymoma type B2 Stage 3 _ 4R

Conclusions:
MLND could be a routine approach in patients with clinically suspected lymph nodes and 
Masaoka Stages 3 and 4A patients in primary operations. In surgery for local recurrences 
MLND could be advised. Cervical dissection can be performed when lymph node metastases 
are identified in the neck.

Figure 1. Lymph node involvement in the neck and thorax

Disclosure: No significant relationships.
Keywords: thymoma, thymic node map, thymic malignancy
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PRIMARY ANTERIOR MEDIASTINAL MUCOSA-ASSOCIATED LYMPHOID 
TISSUE LYMPHOMA: A CLINICOPATHOLOGICAL STUDY OF 25 CASES

Boyu Lin, Z. Gu, V. Fang
Department of Thoracic Surgery, Shanghai Chest Hospital, Shanghai, China

Objectives:
Anterior mediastinal mucosa-associated lymphoid tissue (MALT) lymphomas are extremely 
rare. Herein, 25 cases of primary mediastinal malt lymphoma were described including their 
clinicopathological characteristics in this study.

Methods:
25 cases with mediastinal malt lymphoma in Shanghai Chest Hospital were identified during 
April 2009 to March 2018. All the specimens were obtained through surgery and proven to be 
malt lymphoma.

Results:
The patients were all Chinese (male: female = 1:4) with a median age of 45 years. Immunologic 
disorders were prevalent in these patients, among which 11 patients had rheumatoid arthritis or 
Sjogren’s syndrome. Almost all the patients had normal serum level of C-reactive protein and 
lactate dehydrogenase. In contrast, these patients tended to have a higher erythrocyte sedimen-
tation rate (ESR, 70.3±39.1mm/h). Computed tomography and magnetic resonance imaging 
show a cystic and well-delineated anterior mediastinal mass, and a mixture of cystic and solid 
components in various ratios was recognized. 12 patients were treated with video-associated 
thoracoscopic surgery and 13 were treated with median sternotomy. The main criteria for the 
surgical approaches were the largest diameter and tumor invasion assessment. All the patients 
had R0 resections except one case of biopsy. 5 of 24 R0-resection patients received adjuvant 
chemoradiotherapy or targeted therapy. With a median follow-up period of 47 months and an 
overall survival of 100%, 2 patients who were previously treated with VATS and sternotomy 
respectively without adjuvant therapy suffered from mediastinal recurrences, while another 
patient without adjuvant therapy had a skin recurrence.

Conclusions:
As a rare disease, mediastinal malt lymphoma has some clinical characteristics and its therapy 
is controversial. In despite of its indolent character of lymphoma, complete surgical excision 
may be necessary to decrease its recurrent rate and the significance of adjuvant therapy remains 
to be confirmed by more researches.

Disclosure: No significant relationships.
Keywords: mucosa-associated lymphoid tissue lymphomas, mediastinal, clinicopathological, 
therapy
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VIDEO-ASSISTED THORACIC SURGERY IN MEDIASTINAL TUMOR RESEC-
TION: IS A CHEST TUBE NECESSARY?

Yu-Wei Liu, J. Lee, H. Chiang, H. Li, P. Chang, S. Chou
Division of Chest Surgery, Department of Surgery, Kaohsiung Medical University Hospital, 
Kaohsiung Medical University, Kaohsiung, Taiwan

Objectives:
In selective cases, omitting chest tube after thoracoscopic procedures, such as sympathectomy, 
lung biopsy, and lung resection, has proven efficacious in decreasing pain and length of hospital 
stay. However, its safety in surgery for mediastinal diseases remains unclear. This study evalu-
ated the feasibility and outcome of eliminating chest drain after video-assisted thoracic surgery 
(VATS) for mediastinal tumor resection.

Methods:
We retrospectively investigated the data of 104 patients from a single institution who underwent 
mediastinal operations between January 2016 and November 2018. In total, 18 patients under-
went sternotomy or thoracotomy for mediastinal lesions, 9 received VATS bilateral mediastinal 
surgery, and 7 received VATS mediastinal tumor biopsy. Of the remaining 70 patients who 
underwent VATS mediastinal tumor resection, 39 patients (group A) had postoperative chest 
drain, whereas 31 patients (group B) did not. The clinical outcomes and operative data were 
compared between groups.

Results:
Regarding perioperative condition, group B patients had a higher proportion of cystic lesions, 
less mean operative time and blood loss (P = 0.015, 0.018, and <0.001, respectively); regarding 
postoperative outcome, group B patients were associated with lower postoperative day 2 pain 
score and shorter postoperative hospital stay (P = 0.003 and <0.001, respectively). Postopera-
tive visible pneumothorax and pleural effusion were comparable in both groups, and no patient 
required reintervention or readmission. No major adverse events occurred in either group during 
hospitalization or the follow-up period.

Conclusions:
Eliminating the need of chest-drain placement after VATS mediastinal tumor resection may 
benefit selected patients and decrease postoperative pain and hospital stay without increasing 
complications or compromising patient safety.

Disclosure: No significant relationships.
Keywords: VATS, mediastinal tumor, chest tube
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SERUM CYTOKERATIN 19 FRAGMENT AND CARBOHYDRATE ANTIGEN 125 
IN THYMIC MALIGNANCIES

Xuefei Zhang, V. Fang
Thoracic Surgery, Shanghai Chest Hospital, Shanghai, China

Objectives:
So far there is no tumor maker applied for evaluation of thymic malignancies. This study aims to 
investigate the clinical relevances of serum cytokine 19 fragment (Cyfra 21-1) and carbohydrate 
antigen 125 (CA 125) in patients with thymic malignancies.

Methods:
Pretreatment serum concentrations of Cyfra 21-1 and CA 125 were retrospectively analyzed 
from 195 surgical patients. In a subset of 100 patients with complete resection, longitudinal 
analysis of Cyfra 21-1 was performed. In addition, independent risk factors for tumor recur-
rence were carried out.

Results:
Pretreatment serum concentrations of Cyfra 21-1 and CA 125 were significantly higher in patients 
with advanced stage tumors and with thymic carcinomas and thymic neuroendocrine tumors 
(NETT). Both of them were decreased in patients with a partial or complete response after induc-
tive therapy (chemotherapy, radiotherapy or combined) (P=0.046 and P=0.049 respectively). 
After complete tumor resection Cyfra 21-1 serum concentrations were decreased (p = 0.057) 
but increased significantly in case of tumor recurrence (p = 0.001). Advanced tumor stage and 
higher grade histologis were independent risk factors for recurrence of thymic malignancies.

Conclusions:
Although neither Cyfra 21-1 nor CA 125 is independent risk factor of tumor recurrence, diag-
nostic measurement of them might be useful to indicate highly aggressive tumors and to make 
doctors consider tumor recurrences during oncological follow-up.

Disclosure: No significant relationships.
Keywords: CA 125, tumor stage, histological subtype, prognosis, thymic malignancies, Cyfra 21-1
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IS MINIMALLY INVASIVE THYMECTOMY AN ACCEPTABLE APPROACH FOR 
LOCALLY ADVANCED THYMIC MALIGNANCIES: A PROPENSITY-MATCHED 
STUDY

Zhitao Gu, N. Xu, V. Fang
Department of Thoracic Surgery, Shanghai Chest Hospital, Shanghai, China

Objectives:
To evaluate whether the minimally invasive thymectomy (MIT) is an acceptable approach for 
locally advanced thymic malignancies, the study was designed to compare the perioperative and 
oncology outcomes of MIT with the open thymectomies (OT).

Methods:
Between January 2008 and December 2018, patients who underwent surgery for thymic malignan-
cies, were prospectively collected. Among them, 128 patients with UICC pathology stage II-III 
disease were retrospectively reviewed. They were divided into MIT and OT groups according to 
surgery approach. As the two groups were not randomized by surgical approach, a propensity-
matched analysis was used to compare the perioperative and oncology outcomes.

Results:
There were 36 (37.5%) patients in the MIT group and 80 patients (62.5%) in the OT group. During 
operation, there were 6 conversions to open surgery because of local invasion. Propensity-score 
matching by tumor size, comorbidities, induction therapy, histologic classification, and patho-
logical stage produced 41 patients in each group. Before matching, the MIT group had smaller 
tumor size, less induction therapy, and less comorbidities (P<0.05). After matching, operative 
time was significantly longer in the MIT group than the OT group (P=0.029). Blood loss during 
operation, chest tube duration and postoperative hospital length of stay were significantly less 
in the MIT group than the OT group (P <0.05). Rate of R0 resection was comparable between 
the two groups (97.6 vs. 85.4%, P=0.109). There was no difference in perioperative complica-
tions between the two groups (17.1% vs. 12.2%, P=0.756, Table). There was no difference in 
the 3-years disease-free survival between the MIT group and the OT group (78.3% vs. 82.9%, 
P=0.111, Fig).
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Unmatched Matched

MIT group（N=48） Open 
group（N=80） p MIT group（N=41） Open 

group（N=41） p

Patient demographics

Gender 0.392 0.814

Male 33 (68.8) 50 (61.2) 27 (65.9) 28 (68.3)

Female 15 (31.2) 58 (38.8) 14 (34.1) 13 (31.7)

Age (y) 57.6±12.7 54.3±12.4 0.154 57.6±13.1 56.2±12.4 0.636

Autoimmune disease 0.896 0.482

None 41 (85.4) 69 (86.2) 35 (85.4) 38 (92.7)

Yes 7 (14.6) 11 (13.8) 6 (14.6) 3 (7.3)

Comorbidities 0.033 0.414

None 34 (70.8) 69 (86.2) 31 (75.6) 34 (82.9)

Yes 14 (29.2) 11 (13.8) 10(24.4) 7 (17.1)

Tumor size (cm) 6.1±2.4 7.3±2.2 0.008 6.3±2.29 6.3±1.79 0.898

Induction therapy 0.003 1.0

None 45 (93.8%) 57 (71.2%) 38 (92.7%) 37 (90.2%)

Yes 3 (6.2%) 23 (28.8%) 3 (7.3%) 4 (9.8%)

WHO classification 0.198 0.891

A+AB+B1 9 (18.8) 8 (10.0) 6 (14.6) 6 (14.6)

B2+B3 19 (39.6) 44 (55.0) 18 (43.9) 20 (48.8)

Ca+NETT 20 (41.7) 28 (35.0) 17 (41.5) 15 (36.6)

Pathological stage 1.0 1.0

II(T2N0M0) 12 (25.0) 21 (26.2) 11 (26.8) 11 (26.8)

III(T3N0M0) 36 (75.0) 59 (73.8) 30(73.2) 30(73.2)

Early post-operative outcome

Operative time (min) 146±64.7 135±37.7 0.302 154.7±65.3 128.5±37.4 0.029

Blood loss during operation (mL) 135±141 258±210 0.000 141.5±147.9 230.5±179.2 0.016

Chest tube duration (d) 3.0±2.2 4.7±3.7 0.004 3.1±2.4 4.80±4.2 0.030

Length of stay (d) 5.4±4.0 8.9±4.2 0.000 5.6±4.2 9.3±4.8 0.000

Resection status 0.029 0.109

R0 46 (95.8) 65 (81.2) 40 (97.6) 35 (85.4)

R1+2 2 (4.2) 15 (18.8) 1 (2.4) 6 (14.6)

Overall Complications 0.896 0.756

None 41 (85.4) 69 (86.2) 34 (82.9) 36 (87.8)

Yes 7 (14.6) 11 (13.8) 7 (17.1) 5 (12.2)

Radiotherapy 0.918 0.432

None 13 (27.1) 21 (26.2) 11 (26.8) 8 (19.5)

Adjuvant 35 (72.9) 59 (73.8) 30 (73.2) 33 (80.5)

Chemotherapy 0.183 0.240

None 37 (77.1) 69 (86.2) 32 (78) 36 (87.8)

Adjuvant 11 (22.9) 11 (13.8) 9 (22) 5 (12.2)

Recur 5 (10.4) 11 (13.8) 0.581 5 (12.2) 8 (19.5) 0.547
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Conclusions:
This propensity-score matched study suggests that MIT is associated with better perioperative 
results and similar oncologic outcomes than open approach for locally advanced thymic tumors. 
In some selected locally advanced thymic malignances, patients might benefit from MIT because 
of the improved postoperative recovery.

Disclosure: No significant relationships.
Keywords: locally advanced thymic malignances, propensity-score match, minimally invasive 
thymectomy
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EARLY CLINICAL OUTCOMES OF TRANS-SUBXIPHOID ROBOT-ASSISTED 
THYMECTOMY: PROPENSITY SCORE MATCHED ANALYSIS WITH LATERAL 
THORACIC APPROACH

Kwon Joong Na, S. Park, I.K. Park, Y.T. Kim, C.H. Kang
Department of Thoracic and Cardiovascular Surgery, Seoul National University Hospital, Seoul, 
Republic of Korea

Objectives:
We examined the early clinical outcomes of trans-subxiphoid robot-assisted thymectomy by 
comparing that of robot-assisted thymectomy by lateral thoracic approach after propensity 
score matching.

Methods:
From 2016 to 2018, robot-assisted thymectomy was performed by the lateral thoracic approach 
in 59 patients (L-RT), and by the trans-subxiphoid approach in 54 patients (S-RT). Propensity 
score matching was conducted between two groups with variables of age, sex, myasthenia gravis, 
size of the mass, additional resection of other organs, the extent of thymectomy, and pathologic 
diagnosis. The early clinical outcomes were compared between thirty-seven matched patients 
from each group.

Results:
S-RT was performed for thymoma (n=31, 57.4%), teratoma (n=9, 16.6%), thymic cyst (n=3, 
5.6%), thymic carcinoma and other carcinomas (n=3. 5.6%), and other benign diseases includ-
ing thymic hyperplasia (n=8, 14.8%.) R0 resection was achieved in all patients by S-RT. There 
was no difference in operation time (131.7±53.5 vs. 134.2±45.5 minutes, p=0.806), and length 
of stay (2.4±1.2 vs. 4.4±8.4 days, p=0.164) between S-RT and L-RT. The complication rate was 
also similar between S-RT and L-RT group (2.7% vs. 8.1% p=0.317.) The visual analog score 
(VAS) pain score was evaluated during postoperative outpatient follow-up. The VAS score at 
postoperative two weeks was significantly lower in S-RT group (1.0±1.1 vs. 2.0±1.9, p=0.029.) 
The VAS score at postoperative 3 months was lower in S-RT group with marginal significance 
(0.4±0.9 vs. 0.8±1.2, p=0.073.)

Conclusions:
Our results demonstrated that S-RT showed similar early clinical outcome with significantly 
less postoperative pain compared to L-RT.

Disclosure: No significant relationships.
Keywords: robotic surgery, mediastinum, trans-subxiphoid approach, robotic thymectomy
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CLINICAL SIGNIFICANCE OF PRE-TREATMENT PERIPHERAL NEUTROPHIL 
COUNT IN PATIENTS WITH THYMIC EPITHELIAL TUMOUR

Satoru Okada, S. Ishihara, M. Shimomura, H. Tsunezuka, S. Ikebe, H. Suzuki, N. Ishikawa, T. 
Nishimura, J. Shimada, M. Inoue
Division of Thoracic Surgery, Department of Surgery, Kyoto Prefectural University of Medicine, 
Kyoto, Japan

Objectives:
Inflammation is associated with tumour progression and poor prognosis in patients with various 
cancers. This study aimed to investigate the clinical significance of pre-treatment peripheral blood 
cell counts with reference to inflammation in patients with thymic epithelial tumours (TETs).

Methods:
We retrospectively analysed data of 81 patients with surgically resected TETs (thymoma, 70; 
thymic carcinoma, 10; and thymic neuroendocrine tumour, 1) between 2000 and 2018. Associa-
tions between tumour recurrence and pre-treatment (induction chemotherapy and immunosup-
pressive treatment naïve) peripheral blood cell counts of leukocytes (WBC), neutrophils (Neut), 
lymphocytes (Lymph), monocytes (Mono), and platelets (Plt) were analysed. The prognostic 
significance of the most relevant marker was assessed using multivariate analysis.

Results:
Optimal cut-off values of 7000, 4540, 1950, 400, and 226000 cells/mm3 for WBC, Neut, Lymph, 
Mono, and Plt, respectively were determined using ROC curve analysis for predicting recur-
rence. High WBC, Neut, and Plt significantly correlated with poor relapse-free survival (RFS); 
however, Lymph and Mono did not. High-Neut status strongly correlated with recurrence (AUC 
0.746). Therefore, we comparatively analysed pre-treatment high-Neut (≥4450, n=24) and low-
Neut (<4450, n=57) groups. The 5-year RFS rate was significantly poorer in high-Neut group 
than in low-Neut group (60.9% vs. 94.4%, p < 0.001). The 10-year cumulative incidences of 
recurrence in high- and low-Neut groups were 58.3% and 6.4%, respectively. Multivariate 
analysis demonstrated that high-Neut status was a significant independent poor prognostic fac-
tor. High-Neut status correlated with positive C-reactive protein level and advanced stage, but 
not with WHO classification. During the follow-up analysis of 54 patients without myasthenia 
gravis using immunosuppressive treatment postoperatively, neutrophil counts reduced signifi-
cantly within 3 months after surgery. Neutrophil counts re-elevated or stayed high in 67% of 
the patients with recurrent TETs. 
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Conclusions:
Pre-treatment peripheral neutrophil count, which potentially reflects tumour aggressiveness and 
tumour-related inflammation, significantly correlated with recurrence in patients with surgically 
resected TETs.

Disclosure: No significant relationships.
Keywords: thymic epithelial tumor, surgery, prognosis, neutrophil, inflammation
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RISK FACTOR ANALYSIS OF RECURRENCE AND RECURRENCE PATTERN 
IN THYMOMA AFTER SURGICAL RESECTION

Yong Ho Jeong1, D.K. Kim1, G.D. Lee1, S. Park1, Y. Kim1, H.R. Kim1, S. Choi1, I.K. Park1, Y.T. 
Kim1, C.H. Kang1, S. Park1, K.Y. Chung2, H.C. Paik2, C.Y. Lee2, J.G. Lee2, S.Y. Park2

1Department of Thoracic and Cardiovascular Surgery, Asan Medical Center, Seoul, Republic of 
Korea 
2College of Medicine, Yonsei University, Seoul, Republic of Korea

Objectives:
This study aims to investigate the pattern of recurrence period and site after surgical resection 
of thymoma. Risk factors are also studied.

Methods:
This study is a retrospective analysis of a multi-center experience. The population consisted of 
861 patients who received surgical resection due to thymoma, from January 2000 to December 
2013. Data including demographics of patients, 2004 WHO classification and Masaoka-Koga 
stage of thymoma, overall survival and recur free survival after operation were analysed.

Results:
The patient population consisted of 429 males (49.8%) and 432 females (50.2%) with the mean 
age of 50.4±13.1(15~84) years. Mean survival time was 5.41±3.76 years and survival rate for 
1year, 3years, 5years were 98.4%, 96.4%, and 92.0% respectively. Total of 66(7.7%) recurrence 
occurred and mean recur free time 4.28±3.76 years. Accumulative recurrence rate for every year 
upto 5 years were 2.4%, 4.2%, 7.4%, 8.9%, 9.5% accordingly. Most common site of recurrence 
was regional recurrence at pleura and mediastinal lymph nodes except anterior mediastinum 
(41, 4.8%). Local recurrence in anterior mediastinum occurred in 13 patients (1.5%) and dis-
tant metastasis including intrapulmonary, hematogenic and lymphatic recurrence occurred in 
11 patients (1.3%). Masoka-Koga staging (HR: 1.757, p value: 0.000) and WHO classification 
(HR:1.381, p value: 0.008) seemed to be the risk factors of recurrence. Accumulative recurrence 
rate of 1, 3, 5years according to WHO classification were as follows: type A (2.3%, 2.3%, 6.9%), 
type AB (1.1%, 1.9%, 1.9%), Type B1(1.5%, 4.3%, 6.9%), type B2 (3.8%, 7.3%, 8.4%), type 
B3 (3.9%, 18.3%, 22.1%).

Conclusions:
Our data shows that most frequent recur period is the third year after operation, though the 
recurrence rate seems rather even. The most common site is regional thoracic cavity rather than 
anterior mediastinum. WHO classification and Masaoka-Koga staging could be used as risk 
factors of recurrence.

Disclosure: No significant relationships.
Keywords: thymectomy, thymus, recurrence, thymoma



569

   P
oster

A
b

stracts P
-001-P

-266

Dublin – Ireland – 2019 ABSTRACTS

P-250

WHİCH ONE İS THE BEST STAGİNG SYSTEM FOR THYMOMA? “MASAOKA 
OR TNM”

T. Direk1, G. Kocaman2, B.M. Yenigün3, M. Özkan1, C. Yüksel1, S. Enön1, H. Kutlay1, R.M. 
Akal1, Ayten Kayı Cangır3

1Thoracic Surgery, Ankara University, Ankara, Turkey 
2Thoracic Surgery, Ankara University, Ankara, Turkey 
3Thoracic Surgery, Ankara University School of Medicine, Ankara, Turkey

Objectives:
There is still a debate about which is the better staging system for thymic epithelial tumors; 
Masaoka or TNM. Our aim in this study is to evaluate the effectiveness of both staging systems 
and to find out possible prognostic factors for operated thymoma patients.

Methods:
From January 2000 to June 2018, 157 patients were operated for thymoma and thymic carci-
noma.139 thymoma patients were included for study. Modified Masaoka-Koga and 8th TNM 
staging systems were used. For survival analysis, Kaplan-Meier and long rank tests were used. 
And also, gender, age, smoking habit, Myasthenia Gravis (MG), surgery type and surgical extent 
were analysed as prognostic factors.

Results:

 Among the patients, 63 (45%) of them were female. Mean age was 49 (10-78) years. Forty-
three patients (31%) had MG. Sixty-five (46.8%) patients were smoker. One hundred and three 
(74.1%) patients were operated via median sternotomy and 36 (25.9%) via one sided thoracos-
copy or robotic surgery. Ninety (64.7%) patients had thymomectomy and 49 patients (35.3%) 
had thymothymectomy. 5-year overall survival rate was %96. Female patients had longer sur-
vival than male patients (100% vs 92.5%, p=0.021). Age, MG positivity, smoking habit were 
significant prognostic factors for oerall survival. (< 50 years / ≥ 50 years, 100% / 86% p=0.01; 
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MG+ / MG-, 100% / 93% p=0.006; non-smoker / smoker, 100% / 83% p=0.004 respectively). 
According to Masaoka Staging there were no statistically significant survival difference among 
staging groups but TNM staging has significant survival differences among stages (p=0.097 / 
p=0.003 respectively).

Conclusions:
In conclusion, TNM is a better staging system for thymoma. Over 50 years old male smoker 
patients with operated thymomas have worse survival possibly because they have more agres-
sive and advanced stage thymomas. MG+ patients seems to have early diagnosis and have 
better prognosis.

Disclosure: No significant relationships.
Keywords: thymoma staging, Masaoka, 8th TNM for thymoma, prognostic factors for thymoma
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EFFECTIVENESS OF MINI-OPEN VACUUM-ASSISTED CLOSURE THERAPY 
COMPARED WITH OPEN WINDOW THORACOSTOMY FOR TREATMENT OF 
STAGE III PLEURAL EMPYEMA

Alessandro Wasum Mariani1, J.B. Ribeiro Machado Lisboa1, G. De Abreu Rodrigues1, E. Moraes 
De Avila2, R. Mingarini Terra1, P.M. Pêgo-Fernandes1

1Thoracic Surgery Department, InCor HCFMUSP, Sao Paulo, Brazil  
2Graduation, Universidade de São Paulo - Faculty of Medicine, Sao Paulo, Brazil

Objectives:
Open window thoracostomy (OWT) is a safe and effective alternative for the treatment of 
debilitated patients with Stage III Empyema which cannot tolerate Decortication. Nevertheless, 
is a procedure that can cause great impact on the quality of life. Some authors have described 
the use of Vacuum-assisted Closure Therapy trough a small incision, without rib resection, as 
a viable and effective option, however, there is no randomized data to compare this minimally 
invasive technique with the standard OWT. This is a randomized trial comparing the Mini-open 
Vacuum-assisted Closure Therapy (MVac) and the OWT for the Treatment of Stage III Empyema.

Methods:
Prospective trial with stage III empyema patients which were considered unfit for decortication, 
randomized to OWT or MVac.

Results:
5 patients were included in each group, mean age 52 years for MVac and 58.5 years for OWT. 
Only one female in the OWT group. On the OWT all 5 patients were considered unfit for decor-
tication due to comorbidities, on the MVac 4 patients due to comorbidities and 1 patient due to 
acute instability. The mean hospitalization was higher in the MVac group (11.6 days x 5.2 days p 
= 0.0211), no patient in both groups required ICU. MVac had a significantly shorter time of open 
stoma, median 7 days x 131 days for OWT (p = 0.0259). We had no treatment failure, defined 
as the necessity of an additional procedure after closure, however, in the MVac group there was 
1 case of spontaneous pleurocutaneous fistula two months after the stoma closure. We had two 
deaths in the OWT group due to progression of the underlying neoplasia. Our major limitation 
is the small number of cases due to low number of eligible patients. 
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Table 1: Treatment Results

Case Age 
(Years)

Vaccum Ex-
change

Time to Clo-
sure (days)

Follow up 
(days) Stoma Situation Treatment 

Failure

MVac1 20 1 7 411 Closed No

MVac2 44 1 7 438 Closed No

MVac3 66 1 7 472 Closed No*

MVac4 53 1 23 356 Closed No

MVac5 77 2 174 325 Closed No

OWT1 57 Not Applied 707 885 Closed No

OWT2 45 Not Applied Not Applied 588 Open No

OWT3 40 Not Applied Not Applied 470 Open No

OWT4 82 Not Applied 131 131 Dead 
11/14/2017# No

OWT5 68 Not Applied 76 76 Dead 
05/02/2018# No

Conclusions:
MVac was safe and effective as the OWT with the advantage of a shorter time to chest closure.

Disclosure: No significant relationships.
Keywords: vacuum-assisted closure therapy, minimally invasive surgery, empyema, open 
window thoracostomy
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POOR NUTRITIONAL STATUS NEGATIVELY INFLUENCES PROGNOSIS OF 
MALIGNANT PLEURAL MESOTHELIOMA PATIENTS UNDERGOING MUL-
TIMODAL THERAPY

Olivia Lauk1, M. Hashimoto1, U. Held2, M. Friess1, W. Weder1, I. Opitz1

1Department of Thoracic Surgery, University Hospital Zurich, Zurich, Switzerland 
2Epidemiology, Biostatistics and Prevention Institute, Department of Biostatistics, University of 
Zurich, Zürich, Switzerland

Objectives:
Multimodal treatment (MMT) is recommended as the best therapy option in patients with 
malignant pleural mesothelioma (MPM). Blood values including nutritional status have been 
recently reported as a useful prognosticator. We conducted a retrospective study to investigate 
the clinical importance of nutritional status in MPM patients treated in a multimodal approach.

Methods:
Of consecutive 477 MPM patients intended to be treated at the University Hospital of Zurich 
between September 1999 and April 2018, blood values were available for 86 patients, 74 
underwent surgery with induction chemotherapy. Discriminative ability was investigated for 
neutrophil-lymphocyte ratio (NLR), CRP-albumin ratio (CAR), albumin, C-reactive protein 
(CRP), Glasgow prognostic score (GPS), modified Glasgow prognostic score (mGPS) and Cancer 
and Leukaemia Group B Score (CALGB). The first four of these are continuous parameters. 
Median overall survival (OS) was estimated from Kaplan-Meier curves. Time-dependent ROC 
curves from censored survival data were fitted in order to assess discriminative ability of these 
markers at different time points using a method proposed by Heagerty et al. 2000. Detailed 
discriminative ability of the continuously measured markers at three years time are displayed 
as ROC curves. All analyses were conducted with R.

Results:
Median survival time was 17 months, 95% confidence interval (CI) from 11 to 26 months. The 
markers NLR, CAR, albumin, and CRP show better discriminative ability than the markers GPS, 
mGPS, and CALGB over the time interval from 12 to 60 months. The discriminative ability 
of CAR and CRP is relatively constant over time and it decreases after 4 years follow-up time. 
Figure shows ROC curves at 3 years follow-up time. 
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Conclusions:
Nutritional and inflammatory parameters have potential to discriminate survival status of patients 
under MMT. These markers need validation in new and prospectively collected cohorts, and 
might be combined with other chemical, pathological and biological markers.

Disclosure: No significant relationships.
Keywords: nutritional status, malignant pleural mesothelioma, prognostic factor, multimodal 
treatment
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TALC PLEURODESIS VERSUS PLEURECTOMY FOLLOWING BULLECTOMY 
FOR PRIMARY SPONTANEOUS PNEUMOTHORAX. A TWO-CENTRE, PRO-
PENSITY-MATCHED STUDY

Michael Gooseman1, A. Hussain2, N. Chaudhuri3, R. Milton3, P. Tcherveniakov3, A. Brunelli3, 
E. Kefaloyannis3, M. Chaudhry2, A. Cale2, S. Qadri2, M. Cowen2, V. Tentzeris2, M. Loubani2, 
K. Papagiannopoulos3

1Thoracic Surgery, St James’s Institute of Oncology, Leeds, United Kingdom 
2Thoracic Surgery, Castle Hill Hospital, Hull, United Kingdom 
3Thoracic Surgery, Leeds Teaching Hospital, Leeds, United Kingdom

Objectives:
This study aims to compare the outcomes of patients undergoing surgical treatment of primary 
spontaneous pneumothorax in two major tertiary university thoracic surgery centres, sharing 
patients in the same geographical and socioeconomic region – one which routinely performs 
talc pleurodesis and the other undertaking pleurectomy.

Methods:
This is a retrospective study covering a five-year period, commencing in 2013. Electronic records 
and clinical files were analysed. Patients are matched for age, gender, smoking history and urgency 
of presentation. Outcome measures are operative/intraoperative and 90-day mortality, persistent 
air-leak for more than 7 days, length of hospital stay and need for re-operation for recurrence.

Results:
A total of 418 patients are identified; 266 in the talc group and 152 in the pleurectomy group. 
Male to female ratio is 3.54. Mean age is 26 (16-50 years old). Following propensity matching, 
256 are included in the study; 128 in the talc pleurodesis group and 128 in the pleurectomy 
group. All patients did have bullectomy as primary treatment, as well. There is no mortality 
documented. Prolonged air leak is greater in those who underwent talc pleurodesis (23 patients) 
as opposed to those that underwent pleurectomy (10) which reached statistically significant 
(p<0.05). Length of stay has a statistical significance: 3.8+/- days in the talc group versus 4.7+/- 
days in the pleurectomy group. The patients with airleak were discharged with the chest drain 
in-situ connected to a one-way valve pleural bag. Re-operation for recurrence in this study has 
no difference; 2/128 in talc group versus 3/128 in pleurectomy.

Conclusions:
In the population examined only 1.9% required reoperation for recurrence; both pleurodesis 
strategies (talc or pleurectomy) are equally effective. The group of talc shows significant pro-
longed air-leak, but less hospital stays overall. The group of pleurectomy requires almost a day 
more in hospitalization, but this method is more effective on the air-leak parameter.

Disclosure: No significant relationships.
Keywords: primary spontaneous pneumothorax, talc pleurodesis, pleurectomy, air-leak
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IMPLEMENTING COMPUTED TOMOGRAPY (CT) TUMOR VOLUME AND COM-
PUTED TOMOGRAPHY (CT) PLEURAL THICKNESS INTO FUTURE STAGING 
SYSTEMS FOR MALIGNANT PLEURAL MESOTHELIOMA

Olivia Lauk1, M. Patella1, D.L. Nguyen-Kim2, T. Frauenfelder2, S. Hillinger1, I. Inci1, W. Weder1, 
I. Opitz1

1Department of Thoracic Surgery, University Hospital Zurich, Zurich, Switzerland 
2Institute of Diagnostic and Interventional Radiology, University Hospital Zurich, Zurich, 
Switzerland

Objectives:
Tumor thickness and tumor volume measured by computed tomography (CT) were suggested 
as valuable prognosticator for malignant pleural mesothelioma (MPM) patients’ survival. The 
purpose was to assess the accuracy of CT scan based on preoperatively measured tumor volume 
and thickness. We correlated the resected tumor weight and pathologically assessed tumor thick-
ness to the CT derived data and their impact on overall survival (OS).

Methods:
From 09/2013 – 08/2018, 73 patients were treated with induction chemotherapy followed by 
(extended) pleurectomy/decortication ((e)P/D). In 62 patients correlations were made between 
CT-volume and -tumor thickness and tumor weight. Further tumor volume and, maximum tumor 
thickness of pathological specimen, as well as pT/IMIG stage were correlated using Pearson 
correlation. For correlation with OS Kaplan-Meier curves were made and log rank test was per-
formed for all measurements dichotomized at the median. Overall survival (OS) was calculated 
with Kaplan Meier analysis and tested with long rank test.

Results:
The analysis revealed a strong correlation between CT tumor volume (median 76ml (1.5-787ml) 
and actual tumor weight (median 464.5g (95-982g)) (correlation coefficient r2=0.677, p<0.001) 
and actual tumor volume at surgery (530ml (130-1000ml)) (r2=0.654, p<0.001). There was a 
moderate correlation between maximal CT thickness (median 8.9mm (3.1-39.8mm) and pT 
stage and IMIG stage (both r2=0.430, p=0.001,). OS was significantly influenced by CT tumor 
volume (p=0.04), CT thickness (maximum thickness, p=0.001) and by the combination of both 
measurements (p=0.006) with a cut off at 76ml and 8.9mm, respectively (Figure).
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Conclusions:
The correlation between preoperatively assessed CT tumor volume and actual tumor volume 
as well as tumor weight showed a moderate to strong correlation and furthermore significantly 
influenced OS. However, even though CT thickness does not correlate to pathologically assessed 
tumor thickness, the impact on OS is at least equivalent and therefore supporting integration of 
CT tumor volume and tumor thickness into future staging systems.

Disclosure: No significant relationships.
Keywords: pleural thickness, future staging, CT tumor volume, malignant pleural mesothelioma
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CYTOREDUCTIVE SURGERY BY EXTENDEND PLEURECTOMY AND DECOR-
TICATION (P/D) COMBINED BY INTRAOPERATIVE HITHOC SHOWS SUPE-
RIOR OVERALL SURVIVAL COMPARED TO TRIMODAL EXTRAPLEURAL 
PNEUMONECTOMY (EPP) THERAPY IN EPITHELOID MESOTHELIOMA

Laura V Klotz1, E. Bulut1, C. Gruenewald1, F. Eichhorn1, M. Thomas2, T. Muley1, H. Winter1, 
H. Hoffmann3, M.E. Eichhorn3

1Thoracic Surgery, Thoraxklinik Heidelberg, Heidelberg, Germany 
2Thoracic Oncology, Thoraxklinik Heidelberg, Heidelberg, Germany 
3Thoracic Surgery, Technical University Munich, Munich, Germany

Objectives:
The best surgical treatment for malignant pleural mesothelioma is still under debate. Lung 
sparing cytoreductive surgery by extended pleurectomy and decortication (P/D) combined with 
hyperthermic intrathoracic chemoperfusion (HITHOC) and followed by additive chemotherapy 
represents a promising treatment strategy that may be associated with reduced morbidity and 
improved survival compared to extrapleural pneumonectomy (EPP) within a trimodal treat-
ment concept of neoadjuvant chemotherapy and adjuvant radiotherapy. Aim of the study was to 
investigate perioperative morbidity and mortality of both treatment concepts in a high volume 
center and to analyze overall survival.

Methods:
A standardized P/D and HITHOC procedure was established in 2014. Clinical data of patients 
with epitheloid pleural mesothelioma treated by P/D and HITHOC or EPP within a trimodal 
treatment concept were included in this retrospective analysis. To achieve comparable results, a 
cohort of patients undergoing EPP within a trimodal treatment concept between 2000 and 2012 
was matched by epitheloid tumor subtype and sex. Survival data were analyzed according to 
Kaplan-Meier. Data are given as mean ± SD.

Results:
Between 2014 and 2018, 61 patients with epitheloid pleural mesothelioma were treated by P/D 
and HITHOC among 53 (87%) were male and 8 (13%) female. Mean age was 67±8 years. In the 
cohort matsched by tumor subtype and sex, 61 patients (8 female) with epitheloid tumor subtype 
were treated by neoadjuvant chemotherapy, EPP and adjuvant radiotherapy. Mean patient age 
was 57.7 ± 7.9 years. Median overall survival was 42.2 months in the P/D and HITHOC group 
compared to 22.4 months for patients undergoing EPP within the trimodal treatment concept.

Conclusions:
P/D in combination with HITHOC appears feasible and safe in mesothelioma patients with 
increased overall survival compared to the trimodal treatment concept including EPP.

Disclosure: No significant relationships.
Keywords: extrapleural pneumonectomy, chemotherapy, pleural mesothelioma, chemoperfu-
sion, multimodal therapy
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SPONTANEOUS PNEUMOTHORAX: THE BENEFITS OF SURGICAL MANAGE-
MENT IN ASYMPTOMATIC CONTRALATERAL LESIONS

Somcharoen Saeteng1, S. Siwachat1, P. Methakittrakul1, E. Taioli2, A. Tantraworasin1

1Surgery, Chiang Mai University, Chiang Mai, Thailand 
2Institute for Translational Epidemiology and Department of Population Health Science and Policy, 
Icahn School of Medicine at Mount Sinai, New York, United States of America

Objectives:
The aim of this study was to determine the efficacy of prophylactic VATS procedure of asymp-
tomatic contralateral lung lesion in patients presenting with spontaneous pneumothorax.

Methods:
We retrospectively reviewed patients who were diagnosed with spontaneous pneumothorax 
who underwent video-assisted thoracoscopic surgery (VATS) at the Maharaj Nakorn Chiang 
Mai hospital between January 1, 2008 and August 31, 2018. Propensity score was calculated 
based on patient characteristics between unilateral VATS (UV) and bilateral VATS (BV) and 
included in multivariable analysis model. Patients were divided into 4 group based on CT scan; 
No CT with unilateral VATS (NUV), unilateral lesion with unilateral VATS (UUV), bilateral 
lesion with unilateral VATS(BUV), and bilateral lesion with bilateral VATS (BBV). Multilevel 
mixed-effects parametric survival models stratified by propensity score was used to analyze the 
correlation between the 4 groups and recurrent disease.

Results:
There were 147 patients included in this study; 63 for BV and 84 for UV. The recurrent rate of 
pneumothorax was significantly lower in BV (1.6 % vs 23.8%, p<0.001). Median follow-up time 
was 6 months, both in BV and UV group. According to CT finding, recurrent pneumothorax 
was found in 1 patient (1.6%) in the BBV group, and was an ipsilateral recurrence, whereas 
12 patients (34.3 %) in BUV group had recurrence; 2 (16.7%) ipsilateral and 10 (83.3%) con-
tralateral. In multivariable analysis adjusted for propensity score, the BUV group was more 
likely to have recurrent pneumothorax than the NUV group (adjusted hazard ratio (adjHR) = 
3.43, 95% CI=1.13-10.45), while the BBV group was less likely to have recurrence (HR=0.09, 
95%CI=0.01-0.80).
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Conclusions:
Prophylactic contralateral VATS procedures in patients with spontaneous pneumothorax with 
bilateral lung lesions can significantly decrease the incidence of recurrent disease. Therefore, 
CT scan should be done in all patients who are scheduled for VATS procedures for spontaneous 
pneumothorax. Further prospective randomized control trials are warranted.

Disclosure: No significant relationships.
Keywords: thoracoscope, pleural abrasion, pleural disease, lung bleb, blebectomy, pleurectomy
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CLINICAL OUTCOME OF LOCULATED PARAPNEUMONIC EFFUSIONS MAN-
AGED SURGICALLY OR BY INTRAPLEURAL FIBRINOLYSIS: A COMPARA-
TIVE MULTICENTER STUDY

Sara Federici1, B. Bedat2, E. Abdelnour1, S. Dackam2, J. Hayau1, M. Gonzalez1, T. Krueger1, F. 
Triponez2, W. Karenovic2, J. Perentes1

1Thoracic Surgery, University Hospital of Lausanne, Lausanne, Switzerland 
2Thoracic Surgery, University Hospital of Geneva, Geneva, Switzerland

Objectives:
The management of loculated parapneumonic effusions is debated and includes non-surgical 
(drainage+fibrinolysis) and surgical approaches (VATS/Thoracotomy). Here we present the 
outcome of patients with parapneumonic empyema managed over 4 years in two institutions, 
one with an early surgical and the other with a more conservative, non-surgical approach.

Methods:
The charts of all patients with loculated parapneumonic effusions managed in both institutions 
between January 2014 and December 2017 were reviewed. All patients with persisting para-
pneumonic loculated pleural effusions on CT-scan despite chest tube drainage were managed 
preferentially by early surgery in one center (group I) and by fibrinolysis in the other (group 
II). For each patient, we recorded the age, gender, hospital stay, morbidity, mortality, infection 
control and pleural opacity decrease on chest X-ray before and 7 days after treatment.

Results:
Groups I (n=88) and II (n=78) did not differ regarding patient age (57±16 vs 60±17 years) and 
gender (70% vs 70% male). There was no 30-day mortality in both groups and no significant 
difference in morbidity with respect to hemothoraces (4.6% vs 8%) although significantly more 
arrhythmias were observed in group I compared to II (6% vs 0%, p<0.05)). In group I, 55 patients 
(62%) could be managed by VATS. In group II, 15 patients (20%) required an additional drain-
age while 12 patients (16%) had to undergo surgical decortication. The duration of chest tube 
drainage (4 [1-29] vs 6 [1-34] days, p<0.05) and hospital stay (12[3-157] vs 18 [4-373] days, 
p<0.05) were significantly lower in the group I but infection control (100%) and pleural opacity 
improvement were comparable in both groups (opacity decrease by -24±19% and -28±19 % in 
groups I and II respectively).

Conclusions:
Surgically managed complicated parapneumonic effusions had a shorter hospitalization and 
chest tube drainage but overall clinical and radiological outcome was similar for surgical and 
non-surgical approaches.

Disclosure: No significant relationships.
Keywords: parapneumonic empyema, fibrinolysis, VATS decortication, multicenter compara-
tive study
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EFFICACY OF IODOPOVIDONE VERSUS TALC IN PALLIATIVE MALIGNANT 
PLEURAL EFFUSION: A RANDOMIZED CONTROLLED TRIAL STUDY

Apichat Tantraworasin1, T. Phakharatkun1, S. Siwachat1, E. Taioli2, S. Saeteng1

1Surgery, Chiang Mai University, Chiang Mai, Thailand 
2Institute for Translational Epidemiology and Department of Population Health Science and Policy, 
Icahn School of Medicine at Mount Sinai, New York, United States of America

Objectives:
The aim of this study is to compare the efficacy between iodopovidone solution versus talc 
powder for pleurodesis in symptomatic malignant pleural effusion (MPE) patients.

Methods:
A non-inferior parallel non-blinded randomized controlled trial was conducted in Chiang Mai 
University Hospital, Thailand, from January 1, 2015 to December 31, 2017. All patients (age > 17 
years) with symptomatic MPE were enrolled in this study. Patients with Karnofsky performance 
scale ≤ 40, allergies to iodine, and abnormal thyroid function test were excluded. Patients were 
randomized with Block of 4 randomization into two groups; povidine group and talc group. 
The primary outcome was success of pleurodesis, defined as the chest drain can be removed 
within 7 days after procedure. The secondary outcomes were post-procedural complications, 
recurrent-free survival, and overall survival.

Results:
There were 40 patients enrolled in this study; 20 patients in each group. Patient characteristics 
were not different between two groups. The success rate in each group was 85 %. There were no 
significant different in post-procedural pain, fever, hypotension, length of hospital, and in-hospital 
mortality between two groups. One patient in povidine group had hypotension but spontaneous 
resolve. Povidine did not affect on thyroid function test. The recurrent MPE was found in 6 
patients (30%) in povidine and 9 patients (45%) in talc group (p-value =0.450). Median (IQR) 
time for recurrence was 5.4 (0.5-11.0) months in povidine and 3.0 (0.5-11.0) months in talc 
group, p=0.587. The median (IQR) overall survival time was 6.0 (2.6-10.8) months in povidine 
and 5.1 (3.4-8.8) months in talc group (p =0.772).

Conclusions:
Povidine pleurodesis is safe and may be consider as an alternative treatment for chemical 
pleurodesis in symptomatic MPE patients. The success rate, complications, and recurrent rate 
were comparable with talc pleurodesis. However, the randomized controlled trial with lager 
sample size are warranted.
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Disclosure: No significant relationships.
Keywords: povidine, MPE, pleurodesis, chemical, talcum
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LUNG DONATION IN PATIENTS WITH PREVIOUS CARDIAC SURGERY

Ben Dunne1, J. Pozniak1, P. Lemaitre1, Y. Watanabe1, L. Donahoe2, J. Yeung3, M. Cypel3, K. 
Yasufuku3, A. Pierre3, M. De Perrot2, S. Keshavjee4, T. Waddell3

1Division of Thoracic Surgery, Toronto General Hospital, Toronto, Canada 
2Thoracic Surgery, University of Toronto, Toronto, Canada  
3Department of Surgery, University of Toronto, Toronto, Canada 
4Sprott Department of Surgery, University of Toronto, Toronto, Canada

Objectives:
To demonstrate the feasibility of utilizing donor lungs from donors with previous cardiac surgery.

Methods:
A retrospective review of all lung donors with previous cardiac surgery and all recipients of 
lungs from these donors between 2014 and 2018.

Results:
A total of 19 donors with previous cardiac surgery were assessed on site for transplant. Nine 
of these donors were donation after circulatory death (DCD) donors, 10 were neurologically 
dead donors (NDD). Four donors were declined at the donor site due to poor lung quality, no 
donors were declined due to surgical damage during explant. No abdominal organ utilization 
was impacted as a result of lung retrieval. A total of 15 patients received lungs from these 19 
donors (1.9% of 760 transplants performed). One patient died 48 hours post-op from biventricular 
failure and could not wean from VA ECMO support (6.6%). No patients had PGD 3 at 72 hours. 
Mean Intensive Care Unit length of stay was 5.3 days. The in-hospital and 90-day mortality 
was 6.6%. The 1-year mortality was 20% (3 patients – 2 died from sepsis [5 and 11 months post 
transplant] and 1 could not wean from VA ECMO post transplant).

Conclusions:
Our experience demonstrates that donors with previous cardiac surgery are a viable source of 
quality lung allografts.

Disclosure: No significant relationships.
Keywords: lung transplantation, cardiac surgery, lung donation



586

27th European Conference on General Thoracic Surgery ABSTRACTS

P-260

LUNG ALLOGRAFT PATHOLOGY AT TIME OF IMPLANTATION AND POST 
TRANSPLANT LONG TERM OUTCOMES

Joseph Costa, D. Piloni, A. Urso, S. De Michele, L. Benvenuto, L. Shah, H. Robbins, J. Sonett, 
S. Arcasoy, F. D’Ovidio
Surgery, Columbia University Medical Center NYP, New York, United States of America

Objectives:
Donor lungs are assessed according to clinical, functional, radiological and bronchoscopic find-
ings. The quality of the lung allograft is presumed to affect primary and chronic lung allograft 
dysfunction and overall survival. We sought to investigate whether donor lung histopathological 
findings prior to implantation associated with lung transplantation outcomes.

Methods:
Non-anatomical lung resections performed for downsizing purposes lung allograft prior to 
implantation were retrospectively analyzedfrom 112 consecutiverecipients. The pathological 
donor lung findings, survival, chronic lung allograft dysfunction development, bronchoalveolar 
infection and acute rejection were assessed. Post-transplantation survival was compared using 
a multivariate adjusted cox-proportional hazards model. Statistical analysis was performed 
using SAS.

Results:
Pathological findings were reported in 61% (68/112) of donor lungs: 32% (22/68) had bronchial 
abnormalities (bronchiolitis, inflammation, broncho-pneumonia or granulomas); 60% (41/68) had 
emphysema; 22% (15/68) showed single or multiple thromboemboli; 13% (9/68) had multiple 
abnormalities. Non-adjusted analysis and adjusted for relevant clinical parameters showed no 
difference in terms of survival or chronic lung allograft dysfunctiondevelopment between all 
groups. No correlations were found with infections rate, acute rejection episodes or best-FEV1 
after transplant.

Conclusions:
Broncho-vascular abnormalities are very prevalent in donor lungs prior to transplantation. In 
particular emphysematous changes were diagnosed in 60% of the allografts. However, these 
pathological findings do not affect overall allograft and patient survival.

Disclosure: No significant relationships.
Keywords: transplantation, lung allograft, survival, emphysema, rejection, chronic lung 
dysfunction



587

   P
oster

A
b

stracts P
-001-P

-266

Dublin – Ireland – 2019 ABSTRACTS

P-261

PREOPERATIVE RECIPIENT THORACIC CAGE VOLUME AND GRAFT VOL-
UME SIZE MATCHING MAY AFFECT POSTOPERATIVE PULMONARY FUNC-
TIONAL RECOVERY IN LIVING-DONOR LOBAR LUNG TRANSPLANTATION.

Hidenao Kayawake, T. Chen-Yoshikawa, S. Tanaka, Y. Yamada, Y. Yutaka, A. Ohsumi, D. 
Nakajima, M. Hamaji, H. Date
Department of Thoracic Surgery, Kyoto University, Kyoto, Japan

Objectives:
In living-donor lobar lung transplantation (LDLLT), 2 lower lobes of 2 donors are usually 
implanted in 1 recipient. Two lobes are often small for adults, while, in adult patients whose 
thoracic cages have become small owing to the progression of lung diseases, grafts can be 
oversized. This study aimed to analyze the correlations of preoperative recipient thoracic cage 
volume (TCV) and volume size matching in LDLLT to postoperative pulmonary functions of 
recipients after LDLLT.

Methods:
Between 2008 and 2016, 43 adult recipients underwent LDLLT without sparing native lungs. 
Among them, this study included 33 recipients who survived for >2 years and underwent pul-
monary functional tests 2 years after LDLLT. The recipient TCV and graft volume (GV) were 
evaluated using computed tomography (CT) volumetry. Graft forced expiratory volume in 1 
second (FEV1) was preoperatively estimated based on the measured donor FEV1 and the number 
of segments implanted before LDLLT. GV size matching was estimated by comparing the total 
GV with the recipient TCV. The correlations of the preoperative recipient TCV and the GV size 
matching to the postoperative pulmonary functions and GV were examined in 33 recipients.
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Results: 
Significant correlations were observed between the recipient preoperative TCV and the ratio 
of FEV1 2 years after LDLLT to the preoperative estimation (r=0.409, p=0.018; Figure A), and 
between the recipient preoperative TCV and the GV 2 years after LDLLT (r=0.471, p=0.006). 
Conversely, negative correlations were observed between the GV size matching and the ratio 
of FEV1 2 years after LDLLT to the preoperative estimation (r=−0.438, p=0.011; Figure B), 
and between the GV size matching and the ratio of GV 2 years after LDLLT to the preoperative 
value (r=−0.535, p=0.001).

Conclusions:
Preoperative recipient TCV and GV size matching may influence the postoperative pulmonary 
functions and GV in LDLLT.

Disclosure: No significant relationships.
Keywords: living-donor lobar lung transplantation, pulmonary function, size matching, computed 
tomography volumetry, thoracic cage volume
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ANALYSIS OF IMPAIRED SLEEP QUALITY IN PATIENTS WAITLISTED FOR 
LUNG TRANSPLANTATION

Junko Tokuno1, T. Chen-Yoshikawa1, T. Oga2, T. Oto3, T. Okawa3, Y. Okada4, M. Akiba5, Y. 
Yamada1, Y. Yutaka1, A. Ohsumi1, D. Nakajima1, M. Hamaji1, M. Isomi1, K. Chin6, H. Date1

1Thoracic Surgery, Kyoto University Hospital, Kyoto, Japan  
2Respiratory Medicine, Kasawaki Medical School, Kurashiki, Japan  
3Organ Transplant Center, Okayama University, Okayama, Japan  
4Department of Thoracic Surgery, Institute Of Development, Aging And Cancer, Tohoku University, 
Sendai, Japan 
5Division of Organ Transplantation, Tohoku University, Sendai, Japan  
6Department of Respiratory Care And Sleep Control Medicine, Graduate School of Medicine, Kyoto 
University, Kyoto, Japan

Objectives:
We hypothesized that sleep quality would be impaired due to severe lung diseases and low 
mental status in patients waitlisted for lung transplantation in Japan, and that it would be related 
to health-related quality of life (HRQL). We then assessed sleep quality and HRQL in patients 
waitlisted for lung transplantation.

Methods:
We prospectively collected physiological and patient-reported data of 193 patients newly registered 
in the waiting list of lung transplantation. We assessed sleep quality using the Pittsburgh Sleep 
Quality Index (PSQI) and HRQL using the St. George’s Respiratory Questionnaire (SGRQ). 
We then examined the frequency of sleep disorder, correlations between sleep quality, HRQL 
and various parameters and contributive factors to sleep quality.

Results:
Interstitial pneumonia (IP) (n=99), bronchiolitis obliterans (n=26), and pulmonary hypertension 
(n=17) were the three most frequent indications. Poor sleep quality (PSQI>5) was present in 
102 patients (51.2%). It was significantly related with worse Hospital Anxiety and Depression 
score, worse modified Medical Research Council dyspnea score, worse SGRQ score and shorter 
6-minute walk distance, but not with gender, IP and pulmonary function. Stepwise multiple regres-
sion analysis showed that Hospital Anxiety and Depression anxiety score and SGRQ Symptoms 
score significantly accounted for 23% and 10% of the variance, respectively.

Conclusions:
Poor sleep quality was common in waitlisted patients for lung transplantation in Japan. Anxiety 
and respiratory symptoms were the two most significant factors explaining their impaired sleep 
quality. More attention should be paid to their sleep for better management of these patients.

Disclosure: No significant relationships.
Keywords: health related quality of life, sleep quality, lung transplant candidates
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OUTCOME OF INCIDENTAL AND SECONDARY BRONCHOGENIC CARCINOMA 
FOLLOWING LUNG TRANSPLANTATION

Céline Forster1, A. Koutsokera2, J.D. Aubert2, M. Gonzalez1, T. Krueger1, J.Y. Perentes1, E. 
Abdelnour-Berchtold1

1Thoracic Surgery, University Hospital of Lausanne, Lausanne, Switzerland 
2Pneumology, University Hospital of Lausanne, Lausanne, Switzerland

Objectives:
International registries report an overall incidence of 4% of lung cancer in recipients after 
lung transplantation. Most concern single lung transplant with past smoking history, idiopathic 
pulmonary fibrosis or COPD. These patients with poor prognosis develop malignancy in their 
remaining native lungs. However, bronchogenic carcinoma in the transplanted allograft is rare 
and little is known about double-lung transplant series paired to their donor lung characteristics.

Methods:
A retrospective single institution experience based on all patients undergoing lung transplantation 
between January 2004 and December 2018. All recipients with (group 2) and without (group 1) 
lung cancer were identified. Two subgroups were then defined according to unforeseen tumors 
discovered on the explanted lungs (group 2a) or to those that developed de novo on the allograft 
(group 2b). Kaplan-Meier curves, demographic and pairwise tests were computed depending 
on the dataset.

Results:
From all 257 patients, 95% (n=244) underwent a double-lung transplant procedure. Out of the 
16 patients diagnosed with lung cancer, nine were incidental findings on the explanted lung 
(group 2a) and seven had secondary malignancy (group 2b). Survival was significantly lower 
in group 2b (p<0.05) (figure 1) and mean time interval between transplant and diagnosis was 
65.3 months. Mean age of donors was 48.2+/-16 years in group 1 and 60.4+/-6.8 in group 2b 
(p<0.001). The donor’s smoking history was similar in both groups (46.3% in group 1 versus 
42.9% in group 2b). Mean age of recipients at transplantation was 47.9+/-14 years in group 1, 
55.7+/-6.7 in group 2a (p<0.05) and 61+/-4.2 in group 2b (p<0.05).

Conclusions:
We conclude that the age of both donors and recipients is a risk factor for lung cancer in transplant 
recipients whereas neither the donor’s smoking status nor the recipient’s primary diagnosis is 
associated with this complication. Overall, a diagnosis of lung cancer has a poor prognosis in 
this population.

Disclosure: No significant relationships.
Keywords: lung transplant, bronchogenic carcinoma, smoking
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SAFETY OF ANTI-FIBROTIC THERAPY FOR INTERSTITIAL LUNG DISEASE 
PRIOR TO LUNG TRANSPLANTATION

Daisuke Nakajima1, T. Handa2, K. Tanizawa2, Y. Yamada1, Y. Yutaka1, M. Hamaji1, A. Ohsumi1, 
T. Chen-Yoshikawa1, H. Date1

1Thoracic Surgery, Kyoto University, Kyoto, Japan 
2Respiratory Medicine, Kyoto University, Kyoto, Japan

Objectives:
The use of anti-fibrotic drugs before lung transplantation (LTx) may interfere with wound-healing 
and increase peri-operative bleeding. The aim of this study was to assess the safety of pre-trans-
plant administration of anti-fibrotic agents as a bridge to LTx for interstitial lung disease (ILD).

Methods:
This is a single-center retrospective cohort study. A total of 71 patients with ILD underwent 
LTx between June 2008 and September 2018. Among them, 27 patients received anti-fibrotic 
therapy (pirfenidone: n = 22; nintedanib: n = 3; both: n = 2) before LTx (treatment group), and 
44 patients did not receive it (control group). Early post-transplant outcome was compared 
between the two groups. The anti-fibrotic treatment was discontinued the day before surgery in 
cadaveric lung transplant patients, whereas it was discontinued in advance in living-donor lobar 
lung transplant patients (17 ± 11 days before LTx).

Results:
Surgical procedure did not differ between the groups. Pre-transplant anti-fibrotic therapy did 
not increase the incidence of wound-healing and bleeding complications after LTx. None of the 
patients had wound-healing disorders. Two patients required re-thoracotomy for hemothorax 
in both groups (7.4% in treatment vs. 4.5% in control group, P = 0.63). Anastomotic airway 
complications were found in 4 patients (14%) in treatment group (vs. 4/44, 9.1% in control 
group, P = 0.47): bronchial stenosis, required bronchoscopic intervention, including balloon 
dilation, endobronchial stent placement, and laser ablative therapy (n = 3), and anastomotic 
dehiscence which was conservatively managed (n = 1). No patient died within the first 30 days 
after LTx, and in-hospital mortality was similar in both groups (3.7% in treatment vs. 2.2% in 
control group, P = 1.00).

Conclusions:
Pre-transplant anti-fibrotic therapy did not negatively affect the early post-transplant outcomes 
without any significant increase in the risk of post-operative would-healing and bleeding prob-
lems and anastomotic airway complications.

Disclosure: No significant relationships.
Keywords: pirfenidone, nintedanib, anti-fibrotic therapy, lung transplantation, interstitial lung 
disease
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THE IMPACT OF THE NEW STATE BODY FOR TRANSPLANTATION ON LUNG 
TRANSPLANTATION WAITING LIST MORTALITY

Sinead Cremen, A. Daly, D. Healy
Cardiothoracic Surgery, The Mater Misericordiae University Hospital, Dublin, Ireland

Objectives:
The quality of a transplant programme can be judged by two important variables; post-transplant 
survival and mortality on the transplant waiting list. Organ Donation Transplant Ireland (ODTI) 
was established in 2014 to provide leadership and governance of the transplant programme in 
Ireland. With an increase in service activity, an increase in public awareness campaigns and an 
increase in extended donor-criteria, we have experienced an increase in lung transplantation. 
While our post lung transplant survival has remained excellent, we aim to establish if the imple-
mentation of ODTI translates into in a decrease in waiting list mortality.

Methods:
A retrospective analysis of all patients listed for lung transplantation on the Irish Heart and Lung 
Transplant Programme, between January 2011 and December 2016, was performed. Patient data 
collected included; patient demographics, diagnosis, time on the waiting list and destiny from the 
waiting list. We compared mortality on the waiting list before and after the establishment of ODTI.

Results:
From January 2011 until December 2016, there were a total of 259 patients on the active lung 
transplant, 88% (n=227) of whom were newly listed during the study period. During this period 
60% (n=156 of 259) of patients underwent lung transplantation. Mean time from listing to 
transplantation was 319 days. The mortality rate on the waiting list was 31% (n=79 of 259). 
Mean time to death was 389 days. At the end of the study period 9% (n=24 of 259) patients 
remained on the active transplant list. After the establishment of Organ Donation Transplant 
Ireland, there was a statistically significant reduction of mortality rate on the waiting list from 
46% in the era prior to ODTI to 33% after ODTI formation (p=0.02).

Conclusions:
This study demonstrates the establishment of the governing body ODTI reduced mortality on 
the lung transplant waiting list from 46% to 33%.

Disclosure: No significant relationships.
Keywords: waiting list, lung, transplant, Organ Donation Transplant Ireland, mortality, survival
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FUNCTIONAL STUDY OF RESPIRATORY MUSCLES IN LUNG TRANSPLANT 
RECIPIENTS

Alessandro Palleschi1, A. Lo Mauro2, M. Vergari3, E. Privitera1, R. Carrinola4, I. Righi1, L.C. 
Morlacchi4, M. Nosotti1

1Thoracic Surgery and Lung Transplantation Unit, Fondazione IRCCS Ca’ Granda - Ospedale 
Maggiore Policlinico, Milan, Italy 
2Dipartimento di Elettronica, Informazione e Bioingegneria, Politecnico, Milan, Italy 
3Neurology Unit, Fondazione IRCCS Ca’ Granda - Ospedale Maggiore Policlinico, Milan, Italy 
4Respiratory Unit and Cystic Fibrosis Adult Centre, Fondazione IRCCS Ca’ Granda - Ospedale 
Maggiore Policlinico, Milan, Italy

Objectives:
The impact of lung transplantation (LTx) on respiratory muscles and the result on patients 
outcome are not completely understood. The aim of this prospective study was to start filling 
this knowledge gap.

Methods:
We prospectively evaluated patients on LTx wait-list (09/2016-12/2017). Exclusion criteria: single 
LTx, previous LTx/chest surgery, phrenic nerve (PN) lesion, ECMO bridge. Standard surgical 
approach was bilateral anterior thoracotomies (BT); clamshell (CL) incision was employed for 
small chest cavity or central-ECMO. In seated and/or supine position, spirometry and respiratory 
muscle function tests, diaphragmatic muscle strength test, opto-electronic plethysmography, PN 
electromyography, and diaphragm ultrasonography were performed. Scheduled timing tests: 
listing, 30, 180 and 360 days after LTx.

Results:
Thirty patients met the inclusion criteria: 16 cystic fibrosis, 3 COPD, 11 pulmonary fibrosis. 
Eleven patients received BT and 19 CL incision (Table_1). Disease pattern impacted on baseline 
pulmonary tests, while diaphragmatic function was homogeneous in the cohort. After LTx, FVC 
progressively increased in seated position but the decrease of seated/supine delta-FVC indicated 
a diaphragm malfunction at 30-day test. Such weakness was congruent with impaired diaphrag-
matic muscle strength tests, increased PN latency and decrease in diaphragm ultrasonography 
parameters. At 180 and 360-day control points, tests demonstrated the progressive recovery of 
diaphragmatic strength except the persistent decrease of the diaphragmatic compound muscle 
action potential area (Figure_1). CL incision was related to a lower FVC versus BT at 30-day 
test (p=0.047); such gap was confirmed as tendency at 180 and 360-day controls. 



594

27th European Conference on General Thoracic Surgery ABSTRACTS

Table 1. Study population characteristics

Recipient Donor Transplanta-
tion

Follow-
up

Case Sex Age-
y LAS Diag-

nosis BMI PAPs-
mmHg

Dia-
betes Sex Age-y Oto EVLP ECMO Inci-

sion ECMO

1 M 36 34 CF 22 19 N M 44 1 N Y C N

2 F 19 35 CF 19 28 N F 48 3 N Y B Y

3 F 54 69 COPD 24 67 N F 54 4 N N C N

4 F 64 54 PF 23 29 N M 58 9 Y Y C N

5 F 54 45 PF 20 89 N M 53 4 N Y B N

6 M 21 44 CF 17 31 N M 57 7 Y N C N

7 F 40 40 PF 23 50 N F 38 1 N N B N

8 M 52 35 CF 23 42 Y M 46 1 N N B N

9 M 30 34 CF 21 43 N M 40 1 N N C N

10 F 25 59 CF 19 29 Y M 19 0 N Y C N

11 F 51 71 PF 30 63 N F 69 3 N Y C N

12 M 51 54 PF 26 75 Y M 40 1 N Y C N

13 M 33 33 CF 24 36 N F 65 5 Y Y C N

14 F 41 38 CF 18 42 Y F 53 3 N N B N

15 M 55 32 COPD 19 23 N M 48 3 N N B N

16 F 22 33 CF 20 23 N F 39 3 N N C N

17 F 61 43 PF 26 39 N F 75 7 N N C N

18 M 26 32 CF 23 31 N M 43 1 N N C N

19 M 64 31 PF 26 39 N M 43 0 N N B N

20 M 50 36 PF 28 30 N M 37 3 N Y C N

21 M 32 35 CF 21 33 N M 22 5 N N B N

22 M 33 34 CF 22 31 N M 48 2 N N B N

23 M 32 33 CF 24 27 Y M 59 2 N N B N

24 M 61 43 PF 21 47 N M 59 2 N Y C N

25 F 43 36 PF 20 39 N M 45 9 Y Y C N

26 M 48 37 PF 24 43 N M 52 2 N N C N

27 F 59 35 PF 21 26 N M 63 3 N N C N

28 F 24 43 CF 18 29 N M 51 2 Y N B N

29 M 48 33 CF 24 32 Y M 62 9 Y Y C N

30 F 21 45 CF 21 35 N F 44 0 N N C N

Conclusions:

Respiratory functional tests, opto-electronic plethysmography, PN electromyography, and dia-
phragm ultrasonography were concordant in depicting a transitory impairment of diaphragmatic 
function in early-medium postoperative time. Although the incision type did not affect the dia-
phragmatic function, BT seemed to obtain better functional outcome than CL. We suggest the need 
for an integrated and tailored approach to LTx patients even with a satisfactory clinical course. 
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Disclosure: No significant relationships.
Keywords: respiratory muscles, lung transplantation, diaphragm, clamshell incision
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