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Management of glenohumeral instability with large 
Hill–Sachs lesions remains controversial either to 
address or just grafting the glenoid rim defects. 
This study was done to investigate if open Latarjet is 
sufficient to prevent recurrent instability in patients 
with significant Hill-Sachs defects without addressing 
these lesions. In the period between October 2009 and 
November 2014 twenty three patients with shoulder 
instability and significant bone loss were treated by 
open Latarjet. All patients were followed up for a 
period ranged from 17 to 58 months (median ± SD : 
30 ± 13.9).The mean preoperative Rowe score was 
significantly increased from 45.4 to 91.5 (p value 
<0,001). At the final follow up there was 17 patients 
with excellent result, 5 patients with good result and 
2 patients with fair result. In conclusion, Latarjet 
provides a reliable and effective stabilization for 
anteroinferior glenohumeral instability with signi-
ficant bone loss and engaging Hill-Sachs lesion.

Keywords  : Shoulder, Latarjet reconstruction, anterior 
instability, bony defect, Hill-Sachs lesion.

INTRODUCTION

Over the last decade, attention has been focused 
on the concept of shoulder instability caused by 
osseous deficiency localized to humeral head or 
glenoid (9). Although many literatures exist on 
the well-established relationship between glenoid 
bony defects and shoulder instability (15), there 
is a relative paucity of literature on humeral head 
defects (3). Itoi et al. (19) reported that the incidence 

of Hill-Sachs lesions in anterior shoulder instability 
was 38-88% and is associated with 100% recurrent 
dislocation. Burkhart and De Beer (6) showed a 
recurrence rate of 67% after arthroscopic Bankart 
repair in patients with significant bone defects, 
this was in contrast to 4% recurrence rates in 
those without significant bone loss. The diagnosis 
and optimal treatment of glenohumeral instability 
associated with bony deficiency represent complex 
and evolving challenges to clinicians. There is 
considerable debate in management of instability 
with significant bone loss whether to address the 
humeral side e.g. anterior plication, several bone 
grafting techniques allograft mosaicoplasty or just 
address glenoid side by Latarjet or iliac bone graft 
(16). 

The intent with these humeral head procedures 
is to fill the defect and restore native anatomy 
by effectively increasing the articular arc of the 
humerus as it rotates on the glenoid, thereby pre-
venting engagement and instability.

Application of a coracoid graft increased depth 
and width of the deficient glenoid and creates a 
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dynamic reinforcement of the inferior capsule with 
the conjoint tendon preventing engagement of the 
humeral head lesion over the glenoid (24).

Our aim is to investigate if open Latarjet is 
sufficient to prevent recurrent instability in those 
patients with significant Hill-Sachs defects without 
addressing these lesions.

SUBJECTS AND METHODS

In the period between October 2009 and 
November 2010, a prospective study was conducted 
in our institute on 23 patients (20 males and 3 
females) with recurrent anterior shoulder Instability 
and bone loss. All were treated by open Latarjet 
procedure. The patients’ age ranged from 18 to 41 
years (mean ± SD : 26.09 ± 6.2). There were 18 
right and 5 left shoulders. The dominant side was 
injured in 19 patients. Seven patients were contact 
athletes (either football or overhead throwing) ; the 
other patients had sustained traumatic dislocations. 
All patients were followed up for a period ranged 
from 17 to 58 months (median ±SD : 30 ±13.9).

Inclusion Criteria

1.	Traumatic anterior shoulder instability with more 
than 3 dislocation and those with instability in 
midrange of motion.

2.	Hill-Sachs lesions more than 20% as evidenced 
by radiological views and CT scan.

3.	Engaging Hill-Sachs lesion as evidenced by 
dynamic arthroscopic examination.

Exclusion Criteria

1.	Atraumatic, multidirectional instability and 
voluntary shoulder instability.

2.	Very large glenoid defect or Hill-Sachs lesions 
more than 40%.

Preoperative evaluation

Adequate history taking with emphasis on : 
onset of dislocation, severity of trauma, method of 
reduction, need of general anaesthesia for reduction, 
number of dislocations (The mean number of 

dislocations was 9.96 ± 4.4 ranged from 5 to 20) 
andprevious surgical interference (6 patients had 
previous Bankart repair).

General and local examination included : 
range of motion (mean active forward elevation 
was169°±6.8, range from160°to 180° and external 
rotation with the arm at the side was 71.3°±8.5, 
range from 50° to 80°), rotator cuff strength testing 
(3 patients had weakness), examination of stability 
(all patients had a positive apprehension sign), bony 
instability test (7 patients were positive in mid-range 
of motion), multidirectional instability (excluded), 
and careful neurovascular examination.

Imaging

Preoperative imaging included plain radiographs 
with anteroposterior view in internal and external 
rotation, Striker notch view (17), West point axillary 
view (26). Although these views often gave a 
qualitative sense of humoral and glenoid bone 
loss, CT scan with oblique coronal, sagittal and 
tri-dimensional reformats views (Fig. 1) are very 
useful for accurate characterization of bone loss and 
preoperative planning as these studies can precisely 
define the location, size and orientation of bone 
defects either glenoid or humoral side (22). We had 
10 patients with significant glenoid bone loss more 

Fig. 1. — CT scan.
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than 20%, seven patients with large Hill-Sachs 
lesion about 40%, and 16 patients with Hill-Sachs 
lesion between 20-40% of humoral head. MRI for 
detection of concomitant rotator cuff tears or any 
associated lesions e.g. slap lesions. 

Although various methods of quantification for 
both the glenoid and the humeral heads have been 
described to be useful in pre-operative planning, 
there has been no universal acceptance of any of 
these methods (8). Dynamic arthroscopy remains 
the gold standard for evaluation of bone loss (10).

Operative Procedure

An Examination under Anesthesia to delineate 
the severity and direction of instability

Each patient in this study underwent diagnostic 
arthroscopy for detection of the amount of bone 
loss and if there was any associated pathology (e.g., 
SLAP lesions) that would need to be addressed 
arthroscopically before open surgery. Diagnostic 
arthroscopy was performed with the patient in the 
lateral decubitus position, we measured the diameter 
of the widest part of the inferior glenoid with 
calibrated probe, then we measured the distance from 
the glenoid bare spot to the anterior and posterior 
glenoid margins, we could determine the percentage 
of the inferior glenoid diameter bone loss. Engaging 
Hill-Sachs lesions were identified through dynamic 
arthroscopic examination by bringing the arm into 
90° abduction and 90° external rotation. If the Hill-
Sachs lesion engaged the anterior glenoid rim in this 
position, we considered it to represent a significant 
bone deficiency.

The patient is placed in a peach chair position. 
The operated arm is allowed free for intraoperative 
adduction and external rotation, small towel is 
placed under the scapula to stabilize and flatten the 
scapula.

A limited deltopectoral approach .The skin 
incision is made vertically 4 to5 cm long from the 
coracoid tip toward the axillary fold .Branching 
vessels from the cephalic vein are ligated, a self-
retaining retractor is placed between the deltoid and 
the pectoralis major, a homan retractor is placed 
over the coracoid process.

The coracoacromial ligament (CAL) is incised 
1cm lateral to the coracoids, the pectoralis minor 

tendon is released from its coracoid attachment by 
electrocautery but not far the tip of the coracoid 
because the blood supply of the graft enters just 
medial to the conjoint tendon insertion. Expose the 
site of osteotomy (the knee of the coracoid at the 
junction of its horizontal and vertical components), 
by curved osteotome the osteotomy is made from 
medial to lateral harvesting a graft of 2.5-3cm. 
make the osteotomy in a perpendicular fashion to 
avoid extension into the glenoid, the undersurface 
is decorticated and two drill holes are made in the 
coracoid 1cm apart 

The subscapularis is exposed and splitted at the 
junction of its superior two thirds and inferior third. 
the underlying capsule is exposed and opened in a 
vertical manner in the level of the joint line, an intra-
articular retractor is placed to retract the humeral 
head, superior exposure is improved by placing a 
4mm Steinman pin into the superior scapular neck as 
high as possible. The anterior labrum and periosteum 
are excised. A curette is used to decorticate the 
anteroinferior surface of the glenoid to create a flat 
surface of bleeding cancellous bone .The inferior 
hole of the glenoid is drilled at a position of 4-5 
o’clock in the right shoulder (7-8o’clock in the 
left shoulder) It is important to avoid placing the 
graft too inferiorly which can result in recurrent 
dislocation over the top of the graft. The hole must 
be placed about 7 mm medial to the glenoid margin 
to avoid lateral coracoid overhanging from glenoid, 
the drill is directed parallel to the glenoid articular 
surface and passes through the posterior glenoid 
cortex.

The coracoid graft is fixed with a 35mm long 
4mm partially threaded cancellous screw for better 
compression (Fig. 2). The screw is fully inserted 
into the inferior hole of the coracoid graft and 
then derived into the already drilled hole in the 
glenoid and tightened ensuring that the coracoid 
comes to lie parallel to the articular margin with no 
overhanging. A depth gauge is used to determine the 
appropriate length of the second screw. Both screws 
are tightened using a 2-finger technique ; avoid 
overtightening to prevent fracture of the coracoid 
graft. The capsule is repaired to the CAL stump 
with the arm in full external rotation to prevent 
postoperative stiffness. We never repair the split in 
the subscapularis muscle.
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Preoperative external rotation with the arm at the 
side was 71.3°± 8.5° (range, 50° to 80°), decreased 
postoperatively to 63.9°± 6.9° (range, 48° to 75°). 

Of the 23 patients, there were 7 athletes who 
returned to their previous sports after four to six 
months postoperatively. 

At the final follow up, we did not report any 
case with dislocation or subluxation and there was 
no evidence of scapular dyskinesia or malposition 
in any patient. There were no major postoperative 
complications apart from one patient who got 
superficial infection resolved by medical treatment 
without any surgical interference and one case was 
diagnosed radiologically with fibrous union of the 
graft without any evident clinical symptoms. 

We used a simple sling for 2 weeks to encourage 
rest and reduce risk of postoperative hematoma. 
Rehabilitation with self-mobilization in elevation 
and external rotation is allowed from day 3. 
Activities of daily living are allowed after 2 
weeks. Plain radiographs are obtained immediate 
postoperative (Fig. 3) then after 3 months to asses 
healing of the graft, if healing is satisfactory return 
to sports are allowed gradually (Fig. 4).

Statistical analysis of the data was conducted 
using SPSS® version 11 (Chicago, IL, USA). Data 
are expressed as mean value ± SD for quantitative 
data. Non- parametric (Mannwhitney,kruskalwallis) 
and Chisquare tests were used for comparison 
between preoperative and postoperative parameters 
with regard to Rowe score. P value of <0.05 was 
considered to be significant.

RESULTS

All patients were followed up for a period ranged 
from 17 to 58 months (median ±SD : 30±13.9). The 
mean Rowe score was significantly increased from 
45.4±4.6 (ranged from37 to51) to 91.5±6.7 (ranged 
from 72-97), P value <0,001. At the final follow up, 
we had 17 patients with excellent results, 5 patients 
with good results, and 2 patients with fair results.

Preoperative mean active forward elevation 
was169°± 6.8° (range, 160 to 180°) which increased 
postoperatively to 172°±5.9° (range, 160 to 180°). 

Fig. 2. — Graft fixation

Fig. 3. — Postoperative x ray
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lesions was demonstrated by Kurokawa et al. (21) 
who used a Latarjet procedure to increase the width 
of the glenoid without treatment of the concurrent 
Hill–Sachs lesions. They showed that after the Hill-
Sachs lesions were placed inside the glenoid track, 
they became nonengaging and changed from an off-
track lesion to an on-track lesion. Many different 
surgical techniques to address humeral bone loss 
have been reported ; anterior plication and rotational 
osteotomy, several bone grafting techniques, 
allograft mosaicoplasty and arthroplasty (11,14, 
20). Regardless of the method chosen, the goal is 
to prevent further engagement of the Hill-Sachs 
lesion with the glenoid. Although all our cases had 
significant Hill-Sachs lesions, we used Latarjet 
procedure and we did not address any of the Hill-
Sachs lesions even engaging defects without any 
recorded cases of dislocation or even subluxation. 
As described by Patte and Debeyre (25), Latarjet 
provides stabilization of these unstable shoulders by 
three mechanisms ; 1st the coracoid graft extends 
the glenoid arc so the shoulder cannot externally 
rotate enough to engage the defect over the front of 
the graft (bony effect), 2nd the tethering effect of the 
conjoined tendon provides a sling effect across the 
anterior joint capsule increasing stability in the 90°-
90° position (belt or sling effect), 3rd repairing of 
the joint capsule with augmentation via the stump of 
coracoacromial ligament (bumper effect). So Hill-
Sachs lesion changed from an off-track lesion to an 
on-track lesion and no need to do more surgical steps 
for these lesions to avoid many complications ; as 
postoperative shoulder stiffness, iliac bone graft site 
morbidity, and potential risk of disease transmission 
in allografts and to save surgical time.

In this study all the patients had significant Hill-
Sachs lesion, 10 patients had significant glenoid 
defect and 7 patients had engaging Hill-Sachs lesion. 
The mean preoperative Rowe score was significantly 
increased from (45.4) to (91.5) with p value <0,001.
There was no dislocation or subluxation and this 
was similar to the results of Neyton et al. (23) 
who recorded mean Rowe score 91.9. Shoulder 
movement and rotation were not affected with good 
range of motion postoperatively. In disagreement 
with other authors (2,7,18), we had not found a 
significant loss of external rotation in our patients 

As regard the position of the graft, there were 2 
patients with lateral placement of the graft with mild 
overhanging. No signs of glenohumeral arthrosis 
were detected in the last follow up X ray.

DISCUSSION

Bony defects of glenoid or humeral head can 
result in recurrent dislocation because they modify 
the congruency of glenohumeral joint surfaces and 
the function of static glenohumeral stabilizers (13). 
Failure to address these bony defects in treatment of 
shoulder instability can result in poor outcome.

The incidence of hill-sachs lesion in young 
traumatic first dislocation has been varied from 
47% to100 % (4). This incidence may be as high as 
100% in patients with recurrent anterior instability 
(12). In cases of increased glenoid bone loss ; a 
less humeral-sided bone involvement is needed for 
significant instability to occur.

Yamamoto and his colleagues (28) described the 
glenoid contact area which shifts from inferomedial 
to superolateral portion of the posterior aspect 
of the humeral head as the glenoid track. These 
investigators reported that a Hill-Sachs lesion is 
at higher risk of engagement if it extends medially 
over the medial margin of the glenoid track. So, 
increased glenoid bone loss decreases the size of 
this glenoid track, making engagement and recurrent 
instability more common. The importance of 
addressing glenoid defects in the setting of humeral 

Fig. 4 — Postoperative follow up
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avoid too medial or too lateral placement of the 
graft (5)The length of the screws must not exceed 
40 mm to avoid injury of the suprascapular nerve.
Recent systemic reviews raised concerns about 
short term complications of Latarjet including ; 
instability, nerve palsies, hardware complications, 
intraoperative fractures and infections. In our 
experience the complications with Latarjet procedure 
are rare with a meticulous surgical technique. We 
had only one patient with mild superficial infection 
improved by medical treatment only.

The present study demonstrates reliable success 
and high clinical outcomes with only 2 patients with 
positive apprehension. Clinically, they had large 
number of dislocations and they had associated 
weakness of the rotator cuff muscles. By studying 
their radiology both of them had bipolar bony defect 
(engaging Hill-Sachs lesion), and lateral placement 
of the graft with mild overhanging. Our study had 
some limitations, Small number of cases and short 
follow up period and we did not study the incidence 
of post-traumatic osteoarthritis because the follow 
-up time was too short.

CONCLUSION

Latarjet is a very good and economic option 
for anterior glenohumeral instability especially 
in patients with 3 times more dislocation, initial 
severe trauma with axially load the humeral head, 
further instability with minor trauma and with daily 
life activates and radiologic evidence of Hill-Sachs 
lesion.
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