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THE OPEN LATARJET: STILL THE GOLD STANDARD? 
Peter Domos (UK)
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THE LATARJET-PATTE-WALCH PROCEDURE: HISTORY, TECHNIQUE, TIPS AND TRICKS, CONTRAINDICATIONS, 
COMPLICATIONS
Lionel Neyton (FR) 

Latarjet first reported his procedure in 1954 in the treatment of anterior dislocation. Since then, the procedure 
benefited from several modifications with regard of the approach and method of fixation of the graft. In addition, 
arthroscopic techniques have been developed.

The mechanisms of stabilization achieved with the procedure have been studied. Patte described the triple locking 
effect as a combination of:
1. the “bony effect” with the coracoid graft on the anterior glenoid
2. the “capsular effect” thanks to the suture of the stump of CA ligament to the anterior capsule
3. the “sling effect” provided by the conjoined tendon over the inferior subscapularis

The concept of the Latarjet procedure has proven to be effective in the treatment of recurrent anterior instability 
but is not the treatment for all kind of anterior instability. Constitutional hyperlaxity is a risk factor for recurrence 
after the procedure. Other conditions (chronic locked anterior dislocation, static anterior subluxation, uncontrolled 
epilepsy, voluntary dislocations) are contra-indications to the Latarjet procedure.
Like other procedures, the Latarjet is at risk for complications. The technical aspects (exposure, subscapularis 
management, method of graft fixation, position of the graft onto the glenoid) are crucial to avoid the vast majority 
of them (non-union, fracture of the graft, neuro-vascular or tendino-muscular complications).
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OUTCOMES OF OPEN LATARJET IN CHALLENGING SITUATIONS: YOUNG AND OLDER PATIENTS, ROTATOR 
CUFF TEARS 
Peter Domos (UK) 

The Latarjet procedure is a well-known, safe and reliable technique to treat primary or recurrent anterior 
dislocations or subluxations, with or without hyperlaxity, with or without glenoid bone loss1,2. Both the open and 
the arthroscopic methods produce excellent clinical results, with a low rate of recurrent instability3. Due to its 
success the indication is changing to treat more challenging cases and situations.

Recurrent anterior glenohumeral instability has been studied in the young population but limited evidence is 
available for adolescent patients4,5. This literature confirmed that the Latarjet procedure provides a low rate of 
recurrent instability with acceptable complication rates in the long term for skeletally immature without any 
significant glenoid growth disturbance or deformity. It also found that hyperlaxity, female gender, large/deep 
Hill-Sachs lesions and more than 1 year delay from injury to surgery can be frequently associated with persistent 
apprehension at the last follow-up, although the difference was not statistically significant. 

Little is reported again on the outcomes of the Latarjet procedure in older (>40 years-old) populations6,7,8. It 
was published that the Latarjet procedure is an effective treatment option for older patients with recurrent 
anterior shoulder instability in the setting of an anterioinferior capsulolabral and/or bony injury. It is a satisfactory 
treatment in these patients with acceptable recurrence but higher complication rates. Subgroup analysis revealed 
statistically more postoperative pain, OA and less elevation, internal rotation and lower PROMs in older group 
(>46years old).

Instability can also be associated with rotator cuff injuries commonly in the older age group. Patients who require 
rotator cuff repair at the time of open Latarjet procedure can have comparable good clinical outcomes9. Return 
to sport is lower and patients may have increased pain and/or stiffness post-operatively but no difference in the 
radiological outcomes. Finally an open Latarjet procedure with irreparable tears has a trend for less range of 
movements, higher complication rate, and more progression with arthritis compared to repaired tears8,10.
These findings should be confirmed with further studies. Careful patient selection with good indication and 
adequate surgical technique to avoid complications remain the key for satisfactory outcomes.
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ARTHROSCOPIC LATARJET WITH A GUIDED TECHNIQUE AND SUTURE-BUTTON FIXATION: RATIONALE, 
TECHNIQUE AND RESULTS
Pascal Boileau, Patrick Gendre, David Saliken, Christophe Trojani  

Background. There is growing interest in using suture-buttons for coracoid fixation to avoid the complications 
associated with screws during a Bristow-Latarjet procedure. However, achieving bone block healing is critical for 
successful shoulder stabilization and return to sport.  
Purpose. To assess and compare the healing rates of the coracoid bone block fixed with cortical suture-buttons 
that were either manually tensioned (using a knot pusher) or mechanically tensioned (using a tensioning device) 
during arthroscopic Bristow (bone block standing) and Latarjet (bone block lying) procedures.
Study Design. Computed tomography (CT) study. 
Methods. Prospective, non-randomized, comparative study enrolling 138 consecutive patients (mean age, 27 
years) who underwent an arthroscopic guided coracoid transfer with suture-button fixation (69 Bristow followed 
by 69 Latarjet). Hand-tensioning (group HT) was performed in 69 shoulders (35 Bristow and 34 Latarjet), and 69 
shoulders (34 Bristow and 35 Latarjet) had mechanical-tensioning (group MT). The characteristics of the patients 
in each group were comparable. Intraoperatively, the tensioning device was set at 100 Newtons successively 3 
times until complete immobilization of the bone block assessed with a probe. The primary outcome measure was 
coracoid bone block union and position on CT-scan images at 6 months follow-up. Secondary outcome measures 
included functional outcome scores, shoulder stability, return to sports, and complications at last follow-up.
Results. Overall, the rate of bone block healing was 70% (48/69) in group HT and 88% (61/69) in group MT (p = 
0.013). Mechanical-tensioning achieves higher healing rates of the bone block than hand-tensioning for both 
procedures: the healing rate increased from 66% to 82% with the Bristow and from 74% to 94% with the Latarjet 
(p<0.001 for both techniques).  The bone block was ideally positioned (subequatorial and flush to the glenoid rim) 
in more than 90% of the cases. At a mean of 34 months (range, 24-62 months), 96% of the patients (133/138) had 
a stable shoulder, and 87 % returned to sports. At final follow-up, no significant difference in clinical scores was 
noted between the groups; no neurologic or hardware complications were observed. 
Conclusion. Mechanical-tensioning achieves significantly higher healing rates than hand-tensioning during 
arthroscopic Bristow and Latarjet procedures with suture-button fixation. Higher healing rates were observed 
when the bone block was lying (Latarjet) than when it was standing (Bristow).
Clinical Relevance. Use of a tensioning device is recommended for coracoid graft fixation with suture-buttons 
during Bristow or Latarjet procedures.
Level of evidence. Level 3
Keywords. Arthroscopic Latarjet; arthroscopic Bristow; cortical-button fixation; suture-button fixation; suture 
tensioner; CT-scan Assessment.
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Figures
Figure 1. The cortical suture-button (Bone-LinkTM, Smith & Nephew) used for coracoid bone block fixation during 
Bristow and Latarjet procedures. The anterior button is a peg button while the posterior button has a single hole.

Figure 2. The specific suture-tensioner device and its use (through the posterior portal) during arthroscopic 
Bristow-Latarjet procedure.

Figure 3. Coracoid bone graft fixation and compression using a tensioning device to rigidify the suture-button 
construct. (A) After transfer of the bone block on the anterior neck of the scapula, the posterior button is slid over 
the suture and a sliding-locking knot (Nice Knot) is tied. (B) The tensioning device is used to applied 100 Newtons 
of tension at least 3 times: (1) to remove creeping of the sutures (pre-tensioning), (2) to definitely tight the knot 
(tensioning), and (3) to obtain intraoperative bone block compression (over-tensioning). (C) Latarjet configuration 
(coracoid bone block lying). (D) Bristow configuration (coracoid bone block standing).
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Figure 4: Graph showing the healing rates after Bristow and Latarjet procedures after hand-tensioning (T-) and 
after mechanical-tensioning (T+).

Figure 5: Example of 2D and 3D CT images at 6 months demonstrating healing after arthroscopic Latarjet (lying 
coracoid bone block) with suture-button fixation and the use of the specific tensioning device. To note the proximal 
remodeling of the bone graft.

Figure 6: Example of 2D and 3D CT images at 6 months demonstrating graft nonunion after arthroscopic Bristow 
(standing coracoid bone block) with hand-tensioning of the suture
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Figure 7: Example of 2D and 3D CT images at 6 months demonstrating graft healing after  arthroscopic Bristow 
(standing coracoid bone block) with mechanical tensioning of the suture
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OUTCOMES OF THE NON-LATARJET (OTHER AUTOGRAFT TECHNIQUES, ALLOGRAFTS)
Elisabeth Boehm1, Markus Scheibel2,3

1 Department of Shoulder and Elbow Surgery, Center for Musculoskeletal Surgery, Ludwig-Maximilians-University, 
Munich, Germany
2 Department of Shoulder and Elbow Surgery, Schulthess Clinic Zurich, Zurich, Switzerland
3 Department of Shoulder and Elbow Surgery, Center for Musculoskeletal Surgery, Charité-Universitaetsmedizin 
Berlin, Berlin, Germany

Which techniques are currently used?
Bone grafting techniques for augmentation of glenoid bone loss date back to the original descriptions by 
Eden in 1918 and Hybinette in 1932 (1, 2). At that time, the bone block was positioned intra-articular but extra-
anatomical between the scapular neck and the joint capsule just above glenoid level without fixation to create a 
mechanic barrier to glenohumeral re-dislocation (3). Over the years, bone grafting underwent multiple technical 
advancements (4, 5). Firm fixation techniques, either by implant-free impaction of a J-shaped bone graft into the 
scapular neck or by using screws, were introduced (6-9). Furthermore, positioning of the graft was amended to 
reconstruct the glenoid cavity anatomically. Beginning in 2008, surgeons started to transfer the different bone 
grafting techniques to arthroscopic approaches, thereby abandoning iatrogenic damage to the subscapularis 
tendon (10-13). Generally, the iliac crest constitutes the most frequently used source of bone grafts. Tokish et al. 
proposed the transfer of a distal clavicle bone block and Sanchez et al. demonstrated the feasibility of the acromion 
as an alternative autologous graft source (14, 15). In response to donor site morbidity, which is responsible for the 
most complications of bone grafting, the use of allogenic bone grafts from the iliac crest, femoral head or distal 
tibia became the focus of interest (16-20). Allografts are partially available as osteochondral allografts with the 
benefit of restoring the hyaline cartilage layer, potentially reducing degenerative processes (20-22). Vitality and 
regenerative potential of the allografts seems to be dependent on the method of preservation, amongst others 
distinguishing between fresh frozen grafts and cryopreservation methods (20, 22-24). Novel non-rigid graft fixation 
techniques attempt to reduce bone loss and thereby graft non-union as well as hardware problems associated 
with screw fixation. For example suture-button and all-suture anchor fixation are currently evaluated (25-27).
Results of open versus arthroscopic techniques
The original open bone grafting procedures showed relatively high recurrence rates of 0- 33 % and arthropathy 
rates of 47- 91% (3, 28-34). The mid- to long-term results of the modern open techniques, however, yield good 
clinical and radiologic outcomes with low recurrence rates of 0- 5 % and reduced arthropathy rates of 17- 30 % 
after a maximum mean follow-up period of 18 years postoperatively (3, 9, 35-38). Low complication rates have 
been reported, but iatrogenic damage to the subscapularis muscle following the open surgical approach, remains 
a disadvantage of this technique. Steffen et al. used the deltopectoral approach and observed insufficiency 
of the subscapularis muscle in 2.5 % and stage III to IV fatty infiltration in 5 % of the patients with a mean 
atrophy level of  7.4 % (37). The more recently introduced minimally invasive arthroscopic techniques eliminate 
this iatrogenic damage. A magnetic resonance imaging (MRI) evaluation following arthroscopic bone grafting 
observed an increased width of the lower subscapuaris aspect as the only morphologic difference in comparison 
to the contralateral shoulder, perhaps as a result of scarring (39). To date, the quantity of studies available as 
well as the duration of follow-up of the arthroscopic approach are, however, still limited. Short-term results of the 
arthroscopic iliac crest bone grafting technique using screw fixation and of the implant-free J-graft method are 
very promising without any events of re-dislocation being reported (40, 41). Bockmann et al. evaluated 31 patients 
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after a mean follow-up period of 42 months. Bone graft fixation was performed using bio-resorbable screws in 
71 % and using titanium screws in 29 % of the patients (39). Good clinical results were observed, however, 9 % 
of the patients suffered a recurrent dislocation as a result of an high-force trauma 8 to 17 months after surgery 
and were treated by a coracoid transfer during revision surgery. Furthermore, one patient suffered an iliac crest 
fracture in the region of the harvesting site, another patient an empyema of the shoulder, two patients mechanic 
irritation surrounding the screw insertion requiring removal and one patient an infected superficial hematoma 
of the pelvis. A radiologic follow-up was not performed. To our knowledge, we published the longest follow-up 
evaluation of a series of 14 patients with a mean of 78 (range, 60-110) months following arthroscopic iliac crest bone 
grafting using two bio-resorbable screws as fixation (42). One patient suffered recurrent dislocations following a 
postoperative trauma but refused revision surgery. Radiologically, the glenoid index was increased significantly 
in comparison to the preoperative value and successful reconstruction of the pear-shaped configuration of the 
glenoid was achieved. 29 % of the patients showed a progression of instability arthropathy. These degenerative 
changes require further evaluation. 

Allografts versus Autografts
The complication rate of bone graft harvesting from the anterior or posterior iliac crest for different indications was 
analyzed in a systematic review by Dimitriou et al. based on 81 studies comprising 6449 patients (43). A morbidity 
rate of 19 % was observed with chronic donor site pain, hypoesthesia, hematoma, infection, poor cosmetic 
results, nerve injury, seroma, wound dehiscence, fracturing, hypertrophic scaring and artery injury occurring in 
decreasing frequency. Currently, allogenic bone grafts are increasingly evaluated as a less invasive alternative. 
Open and arthroscopic bone grafting using a bicortial or tricortical iliac crest, distal tibia or a femoral head 
allograft have been studied with short- to mid-term follow-up periods (18-20, 44-47). Good clinical results with low 
recurrence rates comparable to the autologous techniques were observed. A systematic review of 29 studies with 
840 patients concluded a recurrence rate of 1.5 % following allogenic versus 4.4 % after autologous bone grafting 
(48). Authors report successful graft union in 80- 100% of the patients following allogenic glenoid reconstruction 
(16, 18-20, 44-47). Graft resorption has been observed to different extents. Weng et al. (femoral head), Provencher 
et al. (distal tibia) and Abdelshahed et al. (tricortical iliac crest) reported no or nearly no resorption in their case 
series (19, 20, 46, 47). Zhao et al. reported a resorption rate of 32 (range, 9- 88) % following bicortical iliac crest 
allograft reconstruction with a suture anchor fixation technique (18, 20). After a radiologic follow-up period of 6 
(range, 6-8) months of glenoid reconstruction with a fresh-frozen distal tibia allograft, Amar et al. found a graft 
resorption of < 50 % in 42 % and ≥ 50 % in 16 % of the patients (20, 44). Comparing reconstruction using a distal 
tibia allograft to an autologous coracoid transfer, a similar graft union of 75 % versus 94 %, but a significantly 
higher resorption rate of 46 % versus 83 % of the cases was observed respectively (20, 45). We prospectively 
evaluated a series of 10 patients for a mean follow-up period of 23 months who underwent arthroscopic glenoid 
reconstruction using a tricortical iliac crest allograft and fixation with bioresorbable screws and were not able to 
verify the good results of other authors (20). We observed satisfactory clinical results with a positive apprehension 
sign in three patients and a recurrent subluxation in one patient, however, no events of recurrent dislocation. 
Radiologically, an extensive graft resorption was observed and the therapy was ended in our department. Patients 
showed a mean preoperative glenoid area of 84 %, which was significantly and over proportionally increased 
to an area of 118 % directly postoperatively. However, one year after the surgery, the glenoid area significantly 
declined to 87 % again. These high resorption rates may be explained by the sterilization with peracetic acid and 
freeze-drying preservation method which was practiced in our clinic. The preservation method may influence the 
osteogenic capability of the grafts and fresh-frozen grafts may therefore carry the most favorable characteristics. 
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Osteochondral allografts further offer the advantage of additionally reconstructing the hyaline cartilage layer in 
comparison to autografts. Long-term evaluations of these young allogenic bone grafting techniques are required 
to validate the equivalence in outcome to the established autologous techniques.   
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COMPARATIVE RESULTS OF LATARJET PROCEDURE (OPEN VS ARTHROSCOPIC, PRIMARY VS REVISION, 
LATARJET VS BANKART, LATARJET VS OTHER BONE BLOCKS)
Hannan Mullett (IE)

The Latarjet procedure is indicated in patients with a high risk of post-operative recurrent instability.1 This can be 
attributed to the historically low rate of recurrence associated with this procedure at long-term follow-up.2 While 
traditionally performed in open fashion, the Latarjet procedure can be performed arthroscopically, whereas the 
current evidence on this approach is limited albeit promising. Lafosse et al.3 originally described the arthroscopic 
Latarjet procedure with suggested advantages of decreased stiffness, decreased wound complications and 
quicker rehabilitation. While the literature thus far has shown similar clinical outcomes, the significant learning 
curve associated with this suggests the arthroscopic procedure may be only advisable to perform in high-volume 
centres with experienced arthroscopists, as previous studies have shown that low volume shoulder centres have 
increased complications even in routine procedures.4 

The recurrence rate with the Latarjet procedure is lower than that found in a following arthroscopic Bankart 
procedure.5, 6 However, glenohumeral bone loss is one of the primary causes of recurrence, which the Latarjet 
procedure addresses. Additionally, the stabilizing effect of the Latarjet has been shown to be durable over time 
with the majority of recurrent instability events occurring early in the first two years postoperatively, while the 
results of the arthroscopic Bankart repair seem to deteriorate over time. It is possible that the recurrence rate 
may be higher in the Latarjet done as a revision rather than a primary surgery. Furthermore, there is evidence that 
in a revision setting there is an increased complication rate with the Latarjet procedure.7, 8

While there is still on going debate as to what is the best surgical option for patients with recurrent shoulder 
instability and evidence of a significant Hill Sachs lesion, our meta-analysis demonstrates that there are 
significantly lower rates of recurrent instability after Latarjet and Remplissage compared with arthroscopic 
Bankart repair alone.9 However, there was no difference in recurrence rates with Latarjet or Remplissage for those 
with subcritical bone-loss. Additionally, it is important to note the amount of glenoid bone-loss in the setting 
of an “off-track” Hill-Sachs lesion that is critical to failure is still undefined. However, prior studies have found 
that with greater than 10% glenoid bone-loss, the outcomes were worse with those who received a Remplissage 
procedure than the Latarjet procedure. Finally, while there is interest in alternative bone-block procedures such 
as autograft and allograft, there is still scant evidence for the outcomes. However, Moroder et al.10 found no 
difference in recurrence rate in a randomized controlled trial between those undergoing a Latarjet procedure and 
those who underwent iliac crest bone grafting.
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INSTRUCTIONAL COURSE LECTURE 2

TIPS AND TRICKS FOR SUCCESSFUL  PRIMARY TOTAL ELBOW ARTHROPLASTY
Denise Eygendaal (NL)

ROOM: Liffey Hall 2 - 07.30-08.45h

TIPS AND TRICS FOR SUCCESSFUL PRIMARY TOTAL ELBOW ARTHROPLASTY
Chair:
Denise Eygendaal (NL)

Speakers: 
Denise Eygendaal (NL)
Bertram The (NL) 
Sjaak Kodde (NL) 
Roger Van Riet (BE)

Introduction 
Elbow joint replacement has lagged behind that of hip, knee and shoulder. Modular elbow arthroplasty can be 
inserted with either type of linkage mechanism; each type of prosthesis has its specific surgical technique and 
complications. Complications are relatively frequently encountered, and the survival of the implants is limited 
with high revision rates. Different type of implants are related to different type of complications. In this ICL the 
complications are showed and possible solutions to prevent complications and to enlarge the survival rate of 
total arthroplasty are given. This is evidence based were possible and based on the expert vision of 4 highly 
experienced orthopedic elbow surgeons. The ICL is designed for colleagues starting with total elbow arthroplasty 
and for more advanced surgeons. 

In the first lecture (Denise Eygendaal) : ‘Total Elbow arthroplasty; my pitfalls the last 20 y and how you can learn 
from that’ the encountered complications in total elbow arthroplasty are given. 
Possible solutions to prevent these complications including ulnar nerve dysfunction, periprosthetic fractures, 
triceps insufficiency, periprosthetic fractures and contractures are presented. 

In the second lecture;’ Triceps handling; how to prevent insufficiency.’  
Dr Bertram The will address the pro- and cons of triceps on and triceps flap techniques. A posterior approach 
is advised in most cases; handling of the triceps is surgeon based and can be a triceps on technique, a triceps 
split or a triceps flap technique. Persistent triceps insufficiency is a well-known complication of total elbow 
arthroplasty. Surgical procedures will be shown in detail in a step-by-step presentation. Indications and contra 
indications for both surgical exposures will be discussed. 
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In the third lecture: ‘Trends in total elbow arthroplasty; what can be learned from the implant registries and 
condensation of care for total elbow arthroplasty.’ dr Sjaak Kodde will give insight in the current trends in 
arthroplasty of the elbow, based on the national registries. 
The advantage and disadvantages of condensation of care is described as well as the optimal number of procedures 
is given. 

In the fourth lecture Professor Roger van Riet talks on the prevention of complications pre-per and post-surgery. 
Complications as ulnar nerve pathology, including ulnar nerve dysfunction, periprosthetic fractures, triceps 
insufficiency, periprosthetic fractures and contractures are discussed. Tips how to avoid these complications are 
given.

Finally during this ICL there is time for Q&A to all speakers in an interactive set-up.
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INSTRUCTIONAL COURSE LECTURE 3

NEUROLOGIC DISORDERS AROUND SHOULDER
Giacomo Delle Rose (IT) 

ROOM: Wicklow Hall 1 - 07.30-08.45h

THE NEURALGIC AMYOTROPHY  (PARSONAGE TURNER SYNDROME)
Mark Falworth (UK)

Parsonage Turner syndrome or brachial neuritis is an uncommon but puzzling condition that is characterised by 
the sudden onset of extreme pain in the shoulder and upper arm, with associated weakness developing in the 
days and weeks following its onset. The nature of its sudden offset will often mean that the diagnosis is delayed 
until the more obviously neurological weakness develops. 

Causation is unknown however an associated viral infection is the most suggested aetiology. However, this 
is purely hypothetical and associations with vaccination, trauma and rheumatological conditions also being 
suggested. A likeness to the ‘frozen shoulder’ of the brachial plexus has also been suggested. 

The diagnosis is based on the presenting symptoms, but as weakness only arises after several days or weeks, it is 
often misdiagnosed in its acute phase. Although the weakness is often associated with the rotator cuff muscles, 
the scapula stabilisers and serratus anterior muscles can also be affected, with the affected muscles being 
diagnosed clinically, but with MRI signal changes in the affected muscle groups and EMG studies also being used 
to support the clinical diagnosis.

The condition is self-limiting however a full resolution in pain and muscle strength is not guaranteed.  Treatment 
is therefore based on managing the pain and maintaining as much muscle bulk as possible whilst one awaits 
recovery. In the absence of an improvement, tendon transfers and nerve grafting procedures can be considered. 
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MY DEAR, I’VE CUT THE NERVE! IATROGENIC NERVE  INJURIES DURING AND/OR AFTER SURGERY... 
WHAT TO DO
Thibault LAFOSSE MD, Andrew BOLTUCH MD
Alps Surgery Institute, Annecy, France

Nerve injuries related to the shoulder can cause devastating impairments of the upper limb. The shoulder, elbow, 
and wrist comprise the joints involved in upper extremity function which require stability and motor function to 
act in concert to carry out their goals. Traumatic shoulder palsies can occur at the level brachial plexus but also 
more proximally or distally affecting isolated nerves or a combination of those. The wide spectrum of injuries 
within this topic lead to great variations in management options with controversy regarding treatment methods 
frequently seen within the literature plexus or more peripherally with either single or multiple nerve levels 
effected.
The supra scapular nerve, axilary nerve and subscapular nerve are involved with the function of the gleno humeral 
joint. Two muscles alone deal with external rotation (i.e infra spinatus and teres minor) and both the suprascapular 
and axilary nerves are involved with this function. Both of them should be targeted when reanimating the function 
of the shoulder since active external rotation is its key stone. The Deltoid is involved in numerous movements of 
the Gleno humeral joint and is mandatory to activate a reverse shoulder arthroplasty. The subscapularis muscle 
gives active stability and anterior to posterior balance to the gleno humeral joint, therefore its impairments leads 
to heavy consequences on the general function. However, it is a difficult muscle to reanimate. The subscapularis 
nerve is short, deep, and arises from the posterior cord very close to its entry point in the muscle. 
When surgical management of nerve injuries is indicated, it should start with a first step of neurolysis, which 
can be performed endoscopically at the level of the shoulder. The endoscopy also allows to assess the nerves 
and explore the lesions. It gives access to areas difficult to approach with open surgery. The next steps of nerve 
surgery are nerve transfers or grafts. There are two main rules which are not to blow bridges for tendon transfers 
surgeries, and to use strong and healthy nerve branches for the transfers. In a brachial plexus palsy, or in a 
situation of combined nerve lesions, multiple functions should be reanimated, and managing only one nerve may 
be useless. There is therefore room for tendon transfers procedures. The tendon transfers must achieve two main 
goals which are either to restore a complete function, or position the shoulder to facilitate the function of the 
remaining healthy muscles. Tendon transfers at the shoulder include pedicled pectoralis major for the deltoid, 
Latissimus dorsi for the subscapularis, and lower trapezius for the infraspinatus. 
The shoulder function is of course influenced by the function of the scapulo thoracic joint. Nerves controlling this 
joint are mainly the spinal accessory nerve, the dorsal scapular nerve and the long thoracic nerve. They can be 
injured or paralyzed either isolated or in association with others. When possible, they should be targeted by nerve 
surgery. Their impairment must be considered when deciding to perform nerve surgery or tendon transfers around 
the gleno humeral joint as it may drastically influence the results.
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UPPER TRAPEZIUS AND SERRATUS ANTERIOR PALSY: SURGICAL STRATEGIES AND TREATMENT
Bassem Elhassan (USA)

Serratus and trapezius paralysis can lead to significant dysfunction and pain.
Deficiency of the serratus anterior can lead to significant STAM (Scapulo-Thoracic Abnormal Motion), with 
secondary limited range of motion, specifically flexion, and pain. 
Similarly trapezius paralysis can lead to drooping with anterior tilt of the scapula with significant limitation of 
range of motion specifically abduction.
Symptomatic patients with chronic serratus or trapezius paralysis, benefit from muscle transfer to reconstruct 
the paralyzed muscle. 
The sternal head of pectoralis major line of pull replicates well the line of pull of the distal serratus anterior 
muscle, which is the most important part of the serratus anterior. For this reason, transferring of the sternal head 
of pectoralis major with its bony insertion to the distal aspect of the scapula can lead to significant improvement 
and restoration of shoulder function. 
Similarly, triple transfer, entailing transfer of the levator scapulae to the lateral aspect of the spine of the scapula, 
rhomboid minor medial to the levator scapula attachment site and rhomboid major medial to the rhomboid minor 
transfer site can lead to significant improvement of shoulder function and pain. 
In patients with combined deficiency of the trapezius and serratus anterior, scapulothoracic fusion is the most 
reliable option to restore shoulder function. 
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AXILLARY NERVE PALSY AND DEGENERATIVE ROTATOR CUFF TEAR: THERAPEUTIC OPTIONS
Priv.-Doz. Dr. med. Robert Hudek 
ATOS Klinik Fleetinsel, Hamburg, Germany

A reliable therapeutic option for massive, irreparable rotator cuff tears is reverse shoulder arthroplasty (RSA). 
Muscle transfers or superior capsular reconstruction (SCR) represent options in selected cases. However, when 
the delta muscle is paralytic as a result from axillary nerve damage, a reverse shoulder implant is contraindicated. 
An isolated reconstruction of the delta muscle from trapezius/pectoralis major/latissimus dorsi muscle/ tendon 
transfers would lead to an anterosuperior humeral escape due to the massive cuff tear. Hence, therapeutic options 
are very limited when an axillary nerve lesion is accompanied by a massive, degenerative non-reconstructable 
cuff tear. 

Although isolated axillary nerve injuries constitute for only 0.3 to 6% of all brachial plexus injuries, it is more 
frequent in anterior shoulder dislocations, proximal humeral fractures and most surgical procedures around the 
shoulder. Most them occur in trauma, predominantly in young males as a result of highspeed vehicular trauma. 
But iatrogenic nerve lesions were also reported even for standardized shoulder arthroscopy procedures 5. 

The options for such cases are limited: a). Glenohumeral fusion or b). Reconstruction either of the axillary nerve 
or the delta muscle, both in combination with a reverse shoulder implant. Alternatively, SCR could be an option, 
but experiences are very limited and it is not indicated in glenohumeral arthritis 3. 

A nerve transfer is the method of choice for restoring shoulder abduction especially in avulsion or high rupture 
of the cervical spinal roots. Its success rate is comparable or even better than that of nerve grafting in other 
types of brachial plexus injuries 8. Several techniques with different results have been described 6. The most 
common donor nerves for axillary nerve reconstructions are branches of the radial nerve for the triceps muscle 
and the second-most common are intercostal nerves. The use of radial nerve motor branches as donors was 
firstly described in 2003 11. Most frequently the long head of the triceps branch is used, which showed a success 
rate of 97.3% in a meta-analysis 6. Clinical improvement following nerve transfer procedures is correlated with 
several factors including patient age, brachial plexus vs. isolated axillary nerve injuries and most important - 
surgery within the first 7 months of injury 10. When the transfer is successful and the delta muscle regains 
function, the implantation of a reverse shoulder arthroplasty becomes feasible. However, tissue traction to the 
transferred nerve is a limiting factor that results from the changed biomechanics from the implants lateralization 
and distalization. The limits of lateralization und distalization are not known with this combination. Nonetheless, 
a nerve transfer is limited to fresh lesions, in cases of a delayed treatment, a nerve graft or neurotisation is no 
longer possible, especially in elderly patients or when muscular fibrillation is absent in electromyography. 

In such cases, deltoid muscle reconstruction is conducted by either trapezius transfer and/or perctoralis major 
transfer. Fair results were reported by using a combined trapezius transfer and pectoralis major transfer with 
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a reverse shoulder implant 4. Because of the massive rotator cuff tear, an isolated restauration of the deltoid 
function by tendon transfer would have caused superior escape of the humeral head and would have left the 
shoulder still pseudoparalytic. Therefore, a reverse shoulder implant has to be combined with the transfer to 
obtain a stable fulcrum 4. The implantation of RSA without tendon transfer would, however, be contraindicated 
because of the deltoid palsy.

Although not indicated for patients with deltoid muscle dysfunction, SCR using fascia lata autograft or human 
dermal allograft can be an alternative. However, when osteoarthritis in an elderly patient is present or conceivable, 
a reverse implant is considered to be superior to SCR. One case report showed a favorable outcome of SCR in a 
patient with irreparable rotator cuff tear and axillary nerve palsy. But the surgery was conducted only when the 
authors have seen signs of improved palsy. 

With an intact and innervated posterior/middle delta muscle a rotationplasty could also be possible to reconstruct 
the anterior delta muscle 7. However, this method is not possible when the posterior and middle deltoid parts 
are paralytic. Another method would be the transfer of the latissimus dorsi for anterior deltoid reconstruction. 
Elhassan et al. described an intervention where they combined RSA with a pedicled pectoralis major transfer to 
reconstruct the deltoid. In 3 of their 31 patients, they performed an additional transfer of the lower trapezius on 
the infraspinatus to restore external rotation reporting good outcomes 1. 

Glenohumeral arthrodesis is a rare salvage procedure for selected patients with different shoulder pathologies. 
Among a variety of surgical techniques, compression screws or plate fixation are most widely used. Minimally 
invasive screw fixation has become more popular, although it has been shown to be biomechanically inferior to 
plate arthrodesis. However, it was linked with a high rate of complications (41%). Most commonly fractures and 
non-unions 9. Although patients experience reasonable pain relief and shoulder stability, marked limitations in 
their upper extremity function were reported. However, with an arthrodesis position for abduction of 25°, forward 
flexion of 20° and internal rotation of 30° a mean active abduction of 63°, forward flexion of 79° and internal 
rotation of 47° can be achieved 2. Although arthrodesis of the shoulder joint is a radical event which is difficult 
to explain in its significance to patients it can still represent a last resort with acceptable function in hopeless 
cases.
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INSTRUCTIONAL COURSE LECTURE 4

MANAGEMENT OF NERVE PATHOLOGIES AROUND THE ELBOW
Lars Peter Müller (DE)

ROOM: Liffey Hall 1 - 07.30-08.45

NEUROANATOMY AROUND THE ELBOW
Pieter Caekebeke (BE)

The nerves that cross the elbow joint predominately innervate structures of the forearm and hand. One of the 
major nerves responsible for acting on the elbow joint is the musculocutaneous nerve.  This nerve never crosses 
the elbow joint itself, but rather innervates both the biceps brachii, the muscle that accounts for the majority of 
supination as well as some elbow flexion, and the brachialis muscle, which is responsible for elbow flexion. 
The radial nerve starts medially in the proximal humerus, then spirals posteriorly and laterally into the spiral 
groove.  The radial nerve crosses the elbow joint as it courses laterally and enters the groove for the radial nerve 
in the distal humerus.  The radial nerve innervates five muscles that affect the elbow joint including the brachialis 
(lateral portion), the anconeus, the supinator muscle, brachioradialis, and triceps brachii.
The ulnar nerve stays in the medial arm and travels from the anterior compartment to the posterior compartment 
where it enters into the cubital tunnel and the groove for the ulnar nerve.  The ulnar nerve innervates muscles in 
the forearm and hand.
The median nerve traverses the elbow joint anteriorly and continues distally to innervate the muscles in the 
forearm and hand.
Also spanning the elbow joint is the lateral antebrachial cutaneous nerve and the medial antebrachial cutaneous 
nerve derived from the musculocutaneous and radial nerves respectively.  These two nerves supply sensory 
information for the skin of the forearm.

Several nerve compression syndromes have been described around the elbow. Quite often these compressions 
are based on specific anatomical structures. The median nerve can be compressed under a ligament of struthers 
as well as under the lacertus fibrosus. The radial nerve is in risk of compression at the lateral intermuscular 
septum and the arcade of Frohse. The ulnar nerve is quite commonly compressed at the site of the cubital tunnel. 

The knowledge of the anatomy of the nerves and the structures around the nerves may dictate the approach or 
technique in which elbow pathology is surgically treated. In both open and arthroscopic techniques the surgeon 
needs to be aware of the relation between the nervous structures and the various surgical planes and anatomical 
structures. 
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NERVE MANAGEMENT DURING MEDIAL APPROACHES
Kilian Wegmann (DE)

Medial approaches tot he elbow are commonly in use. Either for fracture reconstruction or for ligament repairs, 
or even arthrolysis, medial approaches are a necessary tool. However, when performing medial approaches the 
surgeon is confronted with the course oft he ulnar nerve and als – even if in a lesser extent – with the median 
nerve. Both nerves must be protected during surgery at all cost, as  thei injury will lead to significant alterationbs 
of patients quality of life. The present tallk will overview the native anatomy of both nerves and will elucidate on 
how to deal with both nerves during medial approaches oft he elbow.
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TRAUMATIC AND INFLAMMATORY ULNAR NERVE PATHOLOGIES
Lars Peter Müller (DE)

The nerves that cross the elbow joint predominately innervate structures of the forearm and hand. One of the 
major nerves responsible for acting on the elbow joint is the musculocutaneous nerve.  This nerve never crosses 
the elbow joint itself, but rather innervates both the biceps brachii, the muscle that accounts for the majority of 
supination as well as some elbow flexion, and the brachialis muscle, which is responsible for elbow flexion. 
The radial nerve starts medially in the proximal humerus, then spirals posteriorly and laterally into the spiral 
groove.  The radial nerve crosses the elbow joint as it courses laterally and enters the groove for the radial nerve 
in the distal humerus.  The radial nerve innervates five muscles that affect the elbow joint including the brachialis 
(lateral portion), the anconeus, the supinator muscle, brachioradialis, and triceps brachii.
The ulnar nerve stays in the medial arm and travels from the anterior compartment to the posterior compartment 
where it enters into the cubital tunnel and the groove for the ulnar nerve.  The ulnar nerve innervates muscles in 
the forearm and hand.

The median nerve traverses the elbow joint anteriorly and continues distally to innervate the muscles in the 
forearm and hand.

Also spanning the elbow joint is the lateral antebrachial cutaneous nerve and the medial antebrachial cutaneous 
nerve derived from the musculocutaneous and radial nerves respectively.  These two nerves supply sensory 
information for the skin of the forearm.

Several nerve compression syndromes have been described around the elbow. Quite often these compressions 
are based on specific anatomical structures. The median nerve can be compressed under a ligament of struthers 
as well as under the lacertus fibrosus. The radial nerve is in risk of compression at the lateral intermuscular 
septum and the arcade of Frohse. The ulnar nerve is quite commonly compressed at the site of the cubital tunnel. 

The knowledge of the anatomy of the nerves and the structures around the nerves may dictate the approach or 
technique in which elbow pathology is surgically treated. In both open and arthroscopic techniques the surgeon 
needs to be aware of the relation between the nervous structures and the various surgical planes and anatomical 
structures. 
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INSTRUCTIONAL COURSE LECTURE 6

ARTHROPLASTY FOR PROXIMAL HUMERUS FRACTURE
Ata Can Atalar (TR)

ROOM: Wicklow Hall 1 - 07.30-08.45

WHAT IS THE ROLE OF HEMIARTHROPLASTY?
Carlos Torrens (ES)

Hemiarthroplasty has been the best option for complex humeral fractures in elderly patients many years. While 
the pain was effectively controlled with the use of the hemiarthroplasty, the functional outcome was unpredic-
table and strongly related to the healing of the tuberosities. To obtain the healing of the tuberosities in the right 
position, the restoration of the proper height and version of the implant were crucial. It was published that just 
in the 50% of the cases the tuberosities healed. Main factors associated with the capacity of tuberosity healing 
were age, gender and comorbidities. Since the irruption in the market of the reverse shoulder arthroplasty (RSA), 
the use of the hemiarthroplasties in proximal humeral fractures (PHF) has decreased dramatically. The fact that 
the RSA was designed to be used in cuff-deficient shoulders, minimize the consequences of the non-union/
malunion of the tuberosities. On the other hand, the growing interest in ORIF since the development of the loc-
king-plates has narrow even more the window for using hemiarthroplasties in PHF. In the recent times, the use 
of hemiarthroplasties in PHF has been limited to those complex fractures in young patients where ORIF is not 
possible. However, given the good results and durability of the RSA in complex PHF, in few years it will be the 
option even in complex PHF in young patients when ORIF will not be possible.
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TIPS AND TRICKS IN REVERSE SHOULDER ARTHROPLASTY FOR FRACTURE 
Kerem Bilsel (TR)

The introduction of the reverse shoulder arthroplasty (RSA) has improved the surgical treatment of complex 
proximal humerus fractures in the elderly. Recent clinical studies have shown support in RSA for fractures due 
to improved predictable functional outcomes. The design of reverse shoulder arthroplasty and the development 
in surgical techniques have provided predictable results demonstrating it to be a safe option in the treatment of 
these difficult injuries. Healing of the tuberosities may be more predictable and obtainable with RSA, which leads 
to improved external rotation, forward elevation, clinical outcomes and patient satisfactions. There is a signifi-
cant learning curve in the use of this prosthesis; surgeons should use appropriate judgment and have a certain 
acquaintance with the utilization of the RSA in this setting. Complications of reverse shoulder arthroplasty for 
fracture are like those of other indications. The lack of tuberosity repair or inadequate humeral stem placement 
are associated with poorer outcomes, notably regarding range of motion and stability. Consistent operative te-
chnique following the main surgical steps is therefore crucial to obtain reliable outcomes. The objective of this 
ICL presentation is to describe the surgical tips and tricks for reverse shoulder arthroplasty used for complex 
proximal humerus fractures in elderly.
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REVERSE ARTHROPLASTY FOR PROXIMAL HUMERUS FRACTURE SEQUELAE 
Claudio Rosso (CH)

In this talk sequelae mainly after proximal humerus fractures will be presented. We know that even after a per-
fect ORIF, we are facing osteonecrosis of the humeral head or secondary displacement. 
In the young population, we usually find an intact rotator cuff and tend to go for revision-ORIF, osteotomies or 
an anatomic replacement. In the elderly, we often face rotator cuff lesions necessitating a reverse shoulder ar-
throplasty. 
Recently, stemless arthroplasty has found its way overcome the burden of axial humeral shaft deviations in which 
a stem is almost impossible to be nicely implanted without harming the humerus. 
Tricks and pitfalls and some cases will be presented and that can be discussed during the ICL. Come and join us!
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COMPLICATIONS OF ARTHROPLASTY FOR PROXIMAL HUMERUS FRACTURE 
Philippe Collin (FR)

RSA is a very good indication for severe fracture. With the time, anatomic arthroplasty are less and less used in 
favor of RSA. If the tuberosities heal, results are good. Despite this, complications can occur, and surgeons need 
to be aware of. In addition to regular complication in shoulder arthroplasty, some are specific to RSA for fracture. 
Il can be listed as below:

SHORT TERM:

- Instability
More frequent than usually, due to elderly patient, deltoid weakness and lack of tuberosity
- Neurologic complications
Axillary nerve can be damage during the injury and it need to be précised before surgery. The nerve can also be 
damaged during the Antero sup approach

Mid term:
- We can observe spur and severe ossification with a lack of mobility and function

Long term:  
- In case of tuberosity failure ( non union , melt, non repaired) the risk of humeral loosening is high
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INSTRUCTIONAL COURSE LECTURE 7

FRACTURES AROUND THE ELBOW
Jeppe Vejlgaard Rasmussen (DK)

Bo Sanderhoff Olsen (DK)
ROOM:  Liffey Hall 1 - 07.30-08.45

DISTAL HUMERAL FRACTURE CLASSIFICATION. BENEFITS OF SHEFFIELD><AO 
Davide Blonna (IT)

Adult distal humeral fractures comprise 2% to 5% of all fractures and 30% of elbow fractures, and displaced com-
minuted intraarticular fractures still pose a surgical challenge. Open Reduction and Internal Fixation (ORIF) using 
double-plates is often preferred as the first choice of treatment when the operation is required, but the results 
are varying. Inferior results are correlated with fracture severity and old age. Previous studies reported satisfac-
tory outcomes in patients treated with ORIF for distal humeral fractures. With few exceptions, these studies were 
small or were based on a heterogeneous population with different fracture morphology.

Total Elbow Arthroplasty (TEA) has been widely used during the last 25 years for fractures that are not amenable 
to ORIF and in elderly patients. However, the mechanical complications and weight-bearing restrictions remain 
challenging, especially in active patients. Elbow Hemiarthroplasty (EHA) provides a modern alternative that mi-
ght avoid the mechanical complications related to the linked articulation and weight-bearing restriction. One of 
the advantages of EHA is that elbow stability is preserved by repairing the collateral ligaments. Furthermore, the 
mechanical complications associated with polyethylene wear debris and loosening of the ulnar component are 
avoided. The number of publications on EHA for acute distal humeral fracture is limited, but the few previously 
published studies reported satisfactory results. 

In this lecture, I will review our results regarding the outcome of ORIF and EHA with a special focus on the outco-
me and the surgical technique of EHA. I will also review the previously published studies regarding the outcome 
of ORIF and EHA in patients with complex intraarticular distal humeral fractures. 
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THE COMPLICATED DISTAL HUMERAL FRACTURE. 
NERVE OR VASCULAR DAMAGE, OPEN OR CLOSED FRACTURE - WHAT TO DO?
Ata Can Atalar (TR)
Acibadem University, School of Medicine
Dept of Orthopedic Surgery and Traumatology
Acibadem Maslak Hospital
Istanbul-Turkey

Intraarticular distal humeral fractures are already prone to cause obstacles during treatment and healing period. 
Further damage of the extremity including open fractures, nerve and/or vascular compromise may lead more 
difficult problems for the patient and treating surgeon. These are rare conditions and are mostly related with 
high-energy injuries, such as road traffic accidents, gunshot or fall from height.

General orthopedic principles should be followed for the diagnosis and treatment of complicated distal humeral 
fractures. But it is not enough for successful outcome. It is known that these fractures are related for poorer re-
sults. Priority in damage control should be given first to the vascular related problems. Arterial injury is rare but 
may cause compartment syndrome, which should be recognized early and treated urgently. Nerve damages may 
be related to the injury or surgery. All nerves around the elbow are in danger, they should be checked in every 
step of treatment. Ulnar nerve needs special attention in post-surgery period. Open fractures may cause delay of 
definitive treatment, infection, further soft tissue procedures or stiffness. Stepwise approach with synthesis of 
general open fracture treatment and distal humerus fracture treatment, such as early mobilization with stable 
fixation will lead better outcome of this group of patients. In this lecture we will discuss all the above mentioned 
problems and solution options.
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APPROACH - TRICEPS ON><TRICEPS OFF – PRO & CONS 
Bo Sanderhoff Olsen (DK)

The elbow joint can be approached through different surgical accesses. For distal humeral fractures the most 
used is the posterior approach. But also, medial, lateral and anterior approaches have been described.  
Through the posterior approach the joint can be accessed by triceps splitting or triceps preserving techniques. 
Only few studies have described advantages and limitations of the different techniques. In this presentation pro’ 
and con’ for the different surgical accesses will be discussed and potential disadvantages and complications will 
be highlighted.
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OSTEOSYNTHEIS OR ELBOW HEMIARTHROPLASTY FOR DISTAL HUMERAL FRACTURES- TECHNIQUE 
AND RESULTS
Ali Al-Hamdani (DK) 

Adult distal humeral fractures comprise 2% to 5% of all fractures and 30% of elbow fractures, and displaced com-
minuted intraarticular fractures still pose a surgical challenge. Open Reduction and Internal Fixation (ORIF) using 
double-plates is often preferred as the first choice of treatment when the operation is required, but the results 
are varying. Inferior results are correlated with fracture severity and old age. Previous studies reported satisfac-
tory outcomes in patients treated with ORIF for distal humeral fractures. With few exceptions, these studies were 
small or were based on a heterogeneous population with different fracture morphology.

Total Elbow Arthroplasty (TEA) has been widely used during the last 25 years for fractures that are not amenable 
to ORIF and in elderly patients. However, the mechanical complications and weight-bearing restrictions remain 
challenging, especially in active patients. Elbow Hemiarthroplasty (EHA) provides a modern alternative that mi-
ght avoid the mechanical complications related to the linked articulation and weight-bearing restriction. One of 
the advantages of EHA is that elbow stability is preserved by repairing the collateral ligaments. Furthermore, the 
mechanical complications associated with polyethylene wear debris and loosening of the ulnar component are 
avoided. The number of publications on EHA for acute distal humeral fracture is limited, but the few previously 
published studies reported satisfactory results. 

In this lecture, I will review our results regarding the outcome of ORIF and EHA with a special focus on the outco-
me and the surgical technique of EHA. I will also review the previously published studies regarding the outcome 
of ORIF and EHA in patients with complex intraarticular distal humeral fractures. 
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TOTAL ELBOW ARTHROPLASTY FOR DISTAL HUMERAL FRACTURES 
Antonio Foruria (ES)

Although open reduction and interna fixation (ORIF) remains the treatment of choice for most displaced distal hu-
meral fractures, total elbow arthroplasty is a reasonable treatment in cases occurring in elderly people with frail 
bone and severe comminution. Reasons to choose arthroplasty instead of ORIF are the impossibility to achieve a 
stable repair of the articular surface or compression at the supracondylar level. Very low extra-articular transverse 
injuries, coronal plane fractures with two or more articular fragments or severe posterior comminution, and AO 
C3 supra-intercondylar fractures in people over 70 are good examples in which this technique may offer a reliable 
solution. Previous joint severe conditions or systemic disease impairing healing response are also indications for 
this technique.  Surgical technique includes removing the fragments and implanting the prosthesis preserving 
the triceps attachment. Total Elbow Arthroplasty seems to offer a faster recovery, better outcome (MEPS and Early 
DASH) and better range of motion with less surgical time compared to ORIF in a randomized trial. Although this 
study showed that most patients might die before developing implant related complications, other studies show 
a near to 20% revision rate and a 10% rate of deep infections, with an implant survival rate of 80% after 15 years. 
Choosing Total Elbow Arthroplasty for distal humeral fractures might be beneficial for most patients, but exposes 
both the patient and the surgeon to severe complications requiring complex salvage surgical treatments. 
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COMBINED DISTAL HUMERUS AND PROXIMAL FOREARM FRACTURES 
Stefan Greiner (DE)

The combination of distal humerus and proximal forearm fractures is relatively rare in both children and adults. 
Although the term ‘‘floating elbow’’ was initially used only for humeral and forearm shaft fractures, fractures of 
the distal humerus including articular fracutres can also be present, leading to a functional joint disconnection 
from the rest of the upper limb. The few existing literature report unpredictable outcome. The spectrum of these 
fractures varies greatly and depends on the position of the extremity and the force applied at the time of the 
trauma. Surgery has been reported to be the most reliable option for treatment. Final outcomes are dependent 
on the presence of concomitant lesions like nerve injuries, open trauma and soft tissue damage. However, one of 
the most important factors for final functional outcome remains the intra-articular extension of these fractures. 
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INSTRUCTIONAL COURSE LECTURE 8

OPTIMIZING IMPLANT POSITION  AND MANAGING BONE LOSS IN REVERSE SHOULDER 
ARTHROPLASTY: A CASE-BASED REVIEW

Patric Raiss (DE) 
ROOM:  Liffey Hall 2  - 07.30-08.45

IMPLANT POSITIONING & FIXATION: WHAT DO WE KNOW IN 2022? 
Patric Raiss (DE) 

Positioning and fixation of the humeral as well as the glenoid component is crucial to gain long term survivorship 
and good outcomes in reverse shoulder arthroplasty.

This talk will focus on different implant configurations, fixation methods and survival rates.

Next to cemented vs. uncemented fixation, different implant configurations with medialization and lateralization 
on the humeral and glenoid side will be discussed. Examples will be shown form a theoretical/ virtual standpoint 
(e.g. pre-OP planning) compared to clinical and radiographic outcomes in patients. 

This talk is supposed to give an overview on historical and current standards for implant fixation and positioning. 
Interactive discussion is appreciated.
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MANAGEMENT OF HUMERAL BONE LOSS IN RSA – CASE BASED DISCUSSION 
Karl Wieser (CH)

Revision shoulder arthroplasty is becoming more prevalent as the rate of primary shoulder arthroplasty continues 
to increase. The management of proximal humeral bone loss in the revision setting presents a difficult problem 
without a clear solution. Different preoperative diagnoses often lead to distinctly different patterns of bone loss. 
Successful management of these cases requires a clear understanding of the normal anatomy of the proximal 
humerus, as well as structural limitations imposed by significant bone loss and the effect this loss has on compo-
nent fixation. The use of revision long stems, modular tumor prostheses or allograft-prosthetic composites, and 
combinations of these strategies comprise the mainstay of treatment algorithms. 

Restoration of the proximal part of the humerus with an megaprothesis or an allograft provides a number of 
theoretical benefits, including implant support, restoration of humeral length, deltoid tensioning and wrapping, 
and an opportunity to repair the posterior aspect of the cuff to improve strength in external rotation and repair 
of the subscapularis to improve stability.
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INSTRUCTIONAL COURSE LECTURE 9

TREATMENT OF DEGENERATIVE ROTATOR CUFF TEARS
Dimmen Sigbjorn (NO)

ROOM:  Wicklow Hall 1 - 07.30-08.45

PROGNOSTIC FACTORS AFTER ROTATOR CUFF REPAIR
Kjersti Kaul Jenssen, MD, PhD
Lovisenberg Diaconal Hospital, Oslo, Norway. 

Introduction 
The prevalence of rotator cuff tears increases with age in asymptomatic individuals, making it difficult to deter-
mine whether a tear is the cause of symptoms in painful shoulders.10 However, patients with a rotator cuff tear 
and functional shoulder disability report low health-related quality of life, suggesting that a rotator cuff tear has 
a negative impact.1,7 Rotator cuff repair is recommended for acute rotator cuff tears and, if possible, for partial 
tears and degenerative tears that are non-respondent to exercise therapy.3,5 Both objective and patient-reported 
shoulder function improve following rotator cuff repair, and even more so in patients with long-lasting intact 
repairs. 5,6  Few reports have outlined predictors for functional outcome after arthroscopic rotator cuff surgery, 
2,4 even though preoperative shoulder function, muscle strength and tear size have been suggested as possible 
predictors.8,9 
The decision of whether or not to perform rotator cuff repair and post-operative expectations could be more in-
formed for the patients involved if more knowledge on prognostic factors were available. 

Background 
Although shoulder function is reported to be generally good after rotator cuff repair, limited knowledge exists 
regarding which prognostic factors predict functional outcomes. 

Aim
The main purpose of the study was to identify preoperative and perioperative predictors of functional outcomes 
after arthroscopic rotator cuff repair.

Methods 
A cohort of 733 consecutive patients treated with rotator cuff repair in a single orthopedics unit was included 
between 2010 and 2014. Data were collected prospectively and included preoperative and perioperative varia-
bles. Univariate and multivariable linear regression analyses were used to predict shoulder function at 2-year 
follow-up, as measured by the Western Ontario Rotator Cuff index. 
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Results
647 (88%) patients were followed for a mean of 25 (SD±5, range 17-66) months. In the multivariable regression 
model, we found the adjusted R-squared to be 0.360, indicating that 36% of the variation in the WORC index at 
final follow-up could be explained by this statistical model. The multivariable linear regression analysis revealed 
that the strongest positive independent predictors of shoulder function at 2 years were preoperative Western 
Ontario Rotator Cuff index and Constant-Murley score in the contralateral shoulder. The model also indicated that 
activities of daily living, age, subacromial decompression and biceps surgery had independent positive associa-
tions with better shoulder function at 2 years. In addition, previous surgery in the ipsi- or contralateral shoulder, 
smoking, partial rotator cuff repair, preoperative pain and atrophy in the infraspinatus were all independent fac-
tors negatively associated with shoulder function after 2 years. The overall healing rate of complete repairs on 
MRI was 80%. 

Conclusion
The most important finding of the present study was that a better preoperative Western Ontario Rotator Cuff in-
dex and a better preoperative Constant Murley score in the contralateral shoulder were the strongest prognostic 
factors for better Western Ontario Rotator Cuff index at 2-year follow-up. Although not all the prognostic factors 
identified in this study are modifiable, they can still be useful for guiding patients in shared decision-making with 
their surgeon. This cohort study shows that if selection of patients is performed properly, it is possible to obtain 
a successful outcome.
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TREATMENT OF NON-TRAUMATIC ROTATOR CUFF TEARS
Ville Äärimaa, MD, PhD,
Turku University Hospital, Turku, Finland

Introduction
Rotator cuff tears are regarded as a main cause of shoulder pain and dysfunction. The number of operative rotator 
cuff reconstructions is increasing. The objective of this multicenter randomized controlled trial was to compare 
the effectiveness of (1) physiotherapy, (2) acromioplasty+physiotherapy, and (3) rotator cuff repair+acromioplas-
ty+physiotherapy, in the treatment of patients older than 55 years with symptomatic nontraumatic supraspinatus 
tears.

Materials and methods
180 shoulders were randomly assigned to 1 of the 3 cumulatively designed treatment groups. The change in the 
Constant score was the primary outcome measure. The secondary outcome measures were the change in the 
visual analog scale for pain and patient satisfaction. Radiologic analysis included evaluation of glenohumeral 
osteoarthritis (OA) and rotator cuff tear arthropathy (CTA).

Results
150 shoulders (mean age, 71 years) were available for analysis after a mean follow-up of 6.2 years. 8 shoulders in 
group 1, and 2 shoulders in group 2 had crossed over to rotator cuff repair. There were no significant differences 
(p=0.84) in the mean change in the Constant score: 18.5 in group 1, 17.9 in group 2, and 20.0 in group 3. There were 
no statistically significant differences in the change in the visual analog scale pain score (p=0.74) and patient sa-
tisfaction (p=0.83), or in the mean progression of glenohumeral OA (p=0.538) or CTA (p=0.485) between the groups. 
However, the mean progression of glenohumeral OA from baseline to follow-up was statistically significant in the 
entire trial population (p=0.0045).

Conclusions
Operative treatment is no better than conservative treatment regarding small, nontraumatic, single-tendon su-
praspinatus tears in patients older than 55 years. Operative treatment does not protect against degeneration of 
the glenohumeral joint or CTA. Conservative treatment is a reasonable option for the primary initial treatment of 
these tears.
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NATURAL COURSE OF ROTATOR CUFF TEARS AND OPERATIVE VERSUS NON-OPERATIVE TREATMENT
Stefan Moosmayer, MD, PhD
Martina Hansens Hospital, Bærum, Norway 

The role of tendon repair and physiotherapy in the treatment of small-to-medium sized rotator cuff tears is still 
a matter of controversy. Over the last decade, researchers have made considerable efforts to report evidence-ba-
sed guidelines for treatment selection for this group of rotator cuff tears. Several randomized studies have been 
performed, comparing treatment effects from primary tendon repair and physiotherapy for tear sizes up to 3 cm 
(Table 1). Some of them have shown comparable results for the two treatment measures, at least in a short- and 
mid-term perspective, and their authors have stated that non-surgical treatment with appropriate physiotherapy 
should have a central role in the management of these rotator cuff tears1,2. 

Two of the important studies in this context are the studies of Kukkonen et al. and Ranebo et al., both performed 
on relatively small rotator cuff tears with mean tear sizes of 9.1 mm and 9.7 mm respectively1,2. Kukkonen inclu-
ded only degenerative tears and found comparable results on the Constant score (CS) for tendon repair and phy-
siotherapy at one-, two-, and five-year follow-ups. A significantly better result for tendon repair was only found 
on the subscores for pain and activities of daily living after one and two years. Ranebo’s study was exclusively 
performed on patients with acute traumatic tears. At one year follow-up he reported comparable results between 
the tendon repair group and the physiotherapy group on all outcome measures.

While, based on these study results, a primary conservative approach may appear adequate, at least for small 
rotator cuff tears, other comparison studies between the two treatment measures have come to different con-
clusions. Cederquist et al. reported after 2 years a significant between-group difference on the CS of 7.0 points 
in favor of tendon repair and less pain measured on a VAS scale3. In our own study we followed patients with a 
mean tear size of 1.5 cm over ten years and found increasing differences in favor of primary repair over time and 
a significant between-group difference of 9.5 points on the CS at the last follow-up (Figure 1)4. Lambers Heers-
pink, after one year and for a mean tear size of 2.4 cm, found a trend for a better result for tendon repair with a 
between-group difference on the CS of 8.7 points (p=0.08) together with significantly better results on scales for 
pain and disability5. 

Treatment selection of rotator cuff tears also has to take into account possible treatment specific side effects. 
These are well known for surgical treatment, but also exist for a conservative approach. Successful conservative 
treatment leaves the tear unrepaired, and there has been concern about the long-term development of these 
shoulders. Longitudinal studies of unrepaired tears have shown that they may be at risk for anatomic deteriora-
tion with tear widening and advancing fatty deterioration. This will affect the prognosis of a later repair, if it be-
comes necessary. In a study performed by our group we followed 49 tears after successful physiotherapy over 8.8 
years6. In 20% we found serious anatomic deterioration together with a poor functional outcome and this would 
have negatively affected the prognosis of a late repair. Other studies of the natural course of unrepaired tears 
have reported similar results with increasingly serious deterioration at longer follow-ups (Table 2)7-9. Anatomic 
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and functional deterioration, however, only affects a part of the unrepaired tears, while others remain stable. For 
adequate treatment decisions, we would need prognostic factors which predict the future development of an 
unrepaired tear. Such factors still have to be defined.
 
Conclusion: An increasing number of high-level studies assessing treatment strategies and the natural course of 
small-to-medium sized rotator cuff tears have improved our understanding of these tears. Due to varying results, 
however, a generally valid treatment recommendation cannot be given. Existing evidence may support a primary 
conservative approach for small tears up to 1 cm in diameter, in older patients with moderate symptoms. For their 
younger counterparts with tear sizes exceeding 1 cm and with higher shoulder demands, a primary tendon repair 
might be a preferable option, especially under consideration of the expected long-term outcome. 
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COST-BENEFIT OPERATIVE VERSUS NON-OPERATIVE TREATMENT
Kjersti Kaul Jenssen MD, PhD
Lovisenberg Diaconal Hospital, Oslo, Norway

Shoulder pain is the 3rd most common reason for seeking medical care. 7% - 26% of adults have shoulder pain 
at any time, and this has a huge impact on quality of life and working ability. 35% of women and 30% of men on 
extended sick leave are diagnosed with musculoskeletal disorders suffer from disorders of the shoulder, neck and 
upper extremity.
Rotator cuff disease is the most common cause of shoulder pain, and the best possible treatment algorithm has 
yet to be determined1. There is limited evidence that surgery is more effective in treating rotator cuff tear than 
conservative treatment alone, but evidence suggests that rotator cuff repair is highly cost-effective.

The mean direct cost of treatment is significantly higher if RC repair is done than if conservative treatments are 
recommended. When extrapolated to the working population,
the direct cost is even higher with surgery, as the recovery of RC repair patients was the slowest2. About 80% of 
total cost with RC repair is cost of sick leave. A RCT on RC repair vs physiotherapy with 10-year follow-up suggest 
that the repair group had better functional outcome.3 It is important that we learn to choose the right patients 
motivated for conservative treatment, because patients undergoing a long exercise based rehabilitation program 
first and then end up with a repair have the greatest personal, societal and economic costs.
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THE ROLE OF SUPRASPINATUS, DO WE NEED IT?
DirkJan Veeger, PhD, Jaap Willems, MD, PhD
The Netherlands 

The supraspinatus muscle, although the smallest of the four rotator cuff muscles, plays a major role in the patho-
logy of the rotator cuff. Both by extrinsic causes like overload, as well as due to intrinsic causes, the supraspina-
tus is the most frequently affected muscle in the shoulder, with frequently occurring degeneration or tearing of 
the tendon. 
Traditionally, much attention is paid to methods for repairing the tendon, with the intention to restore the su-
praspinatus function. While there are possibly good reasons for repair, such as the risk for tear progression, from 
a mechanical perspective this necessity might actually not exist.
With increasing age there is a substantial number of people with a torn degenerative supraspinatus tendon tear 
without any symptoms. Although the supraspinatus damage can be the beginning of a progress of rupturing of 
the other cuff tendons, mostly accompanied by an increase of symptoms, still many people do well with a torn 
supraspinatus tendon. 

Biomechanical modeling studies on the (mechanical) function of the shoulder have shown that for standard ADL 
activities the supraspinatus muscle is not needed as its contribution can be compensated by the other shoulder 
muscles, while keeping the glenohumeral joint in balance.

As already stated by Inman, evolutionary development of the shoulder muscles in the human species indicated 
that over time the deltoid increased in size, while the supraspinatus decreased in size, likely related to the evo-
lutionary development toward an upright posture.

The above arguments raise the question whether the supraspinatus really is necessary for our shoulder function, 
or whether, with evolutionary change the muscle has become superfluous
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TREATMENT OF ATRAUMATIC ROTATOR CUFF TEARS WITH HIGH DEGREE OF FATTY INFILTRATION
AND MUSCLE ATROPHY 
Kirsten Lundgreen, MD, PhD
Lovisenberg Diaconal Hospital, Oslo, Norway 

There is no general consensus on a treatment algorithm for patients presenting symptomatic degenerative ro-
tator cuff tears with severe secondary myopathy. Choice of treatment depends on patient and tear characteris-
tics, tissue quality, presence of concomitant osteoarthritis and shoulder demand. Treatment alternatives include 
non-operative management, arthroscopic debridement with biceps tenotomy or tenodesis, partial repair, com-
plete repair, patch augmentation, superior capsular reconstruction (SCR; with autograft, allograft or xenograft), 
muscle-tendon transfer, InSpace balloon, arthroplasty and combinations of these options. 
Good knowledge of the available treatment alternatives including their scientific evidence is essential to guide 
the patients in the choice of appropriate management strategy. Focus should be to provide individualized, predic-
table and effective treatment which is cost effective and poses low risk of harm to the patient.
A review of the literature will be presented.


