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Objective: The aim of this study was to assess the effects of coracoid bone block (modified Latarjet)
procedure on clinical and functional results in cases with glenoid bone defect accompanied with ante-
rior shoulder instability.
Methods: The study included 35 patients (average age: 35 years; range: 20 to 58 years) with glenoid bone
defect and recurrent dislocations treated with the modified Latarjet procedure. There were 12 sports
injuries, 5 post-epileptic cases and 18 recurrent anterior shoulder dislocation following non-sports-relat-
ed injuries. Recurrence was reported in 7 patients formerly treated with the Bankart procedure. Average
number of preoperative dislocations was 10.8±6.5 and average time range between the first dislocation and
surgery was 14.9±13.2 months. All patients underwent preoperative diagnostic arthroscopy. Postoperative
isometric exercises in braces were assigned for the first 6 weeks, followed by active strengthening exercis-
es. Pre- and postoperative functional results were evaluated using the ASES (American Shoulder and
Elbow Surgeons) and Rowe scores and pain using the VAS (Visual Analog Scale). 
Results: Osseous union of coracoid graft was achieved in all patients. Average follow-up was 24±12.2
(range: 12 to 74) months. No degenerative arthritis or continuing instability was detected in any of the
patients. Average forward flexion was 165°±20° and external rotation 59°±13°. Mean preoperative ASES
and Rowe scores of 49.6±10.6 and 47.9±21.5 increased postoperatively to 91.3±11 and 89.1±9.2, respec-
tively. Mean VAS scores decreased significantly from 6.2±2.4 to 1.8±0.6 postoperatively (p<0.05). 
Conclusion: Shoulder functionality and former activity levels can be successfully achieved in terms of
increased patient satisfaction through use of the modified Latarjet surgery in the treatment of glenoid
bone defect and anterior shoulder instability. 
Key words: Glenoid bone defect; Latarjet; shoulder instability.

Shoulder instability affects the young population and
causes serious labor loss. The majority of such injuries
are traumatic and are accompanied by capsulolabral

complex problems such as Bankart and variant lesions.
Many studies have reported perfect results with open or
arthroscopic repair.[1-3] However, failure to understand
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the underlying cause of instability can lead to unsuccess-
ful results.[4-6] Poor surgical outcomes have been linked
to chondral and osseous defects,[7] pattern and extent of
the tear,[8] inadequate soft tissue tension,[9] laxity,[4]

unhealed lesions following surgery,[10] ALPSA
lesions,[11,12] patient age,[13] sex,[14] inadequate surgical
instruments,[4,15] family history,[16] bone quality,[17] self-
development and control,[18] high-energy sports activi-
ty,[19] previous immobilization and number of disloca-
tions,[9] technical errors,[9] late surgery,[9] and previous
rehabilitation programs.[20]

Bone defect in the anterior aspect of the glenoid
reduce the contact area of the glenohumeral joint, result-
ing in instability.[6] Most defects are the result of a trau-
matic event and increases with the rate of recurrent dis-
locations. Several techniques have been suggested for the
reconstruction of glenoid bone loss, including tricortical
iliac crest autograft,[21] reconstruction with allograft, the
Bristow procedure,[22,23] and the Latarjet procedure.[24-28]

In this study, we evaluated the clinical and function-
al results of coracoid bone block (modified Latarjet)

procedure for the treatment of anterior shoulder insta-
bility with glenoid bone loss. 

Patients and methods
This study included 35 shoulders (15 left, 20 right and
%80 dominant side) of 35 patients (33 male, 2 female)
diagnosed with anterior shoulder instability with gle-
noid bone loss and operated with the modified Latarjet
bone block procedure between 2005 and 2011. Average
age of the patients was 35 (range: 20 to 58) years.
Recurrent anterior shoulder dislocation was due to
sports trauma in 12 patients, epileptic seizure in 5 and
traumatic injury during daily activities in 18. Previous
arthroscopic or open repair was performed in 7 patients
(%20), with later recurrence. Average number of preop-
erative dislocations was 10.8±6.5 months and average
duration from first dislocation to surgery was 14.9±13.2
months. Patients were evaluated with true anterior-pos-
terior, axillary and scapular “Y” radiographs and 3D
computed tomography (CT) (Fig. 1). The modified
Latarjet procedure with diagnostic arthroscopy and
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Fig. 1. Preoperative (a) anteroposterior and (b) axillary X-rays of the shoulder. (c) Bone loss
evaluation with preoperative (c) axial cross-section conventional and (d) 3D CT.
[Color figure can be viewed in the online issue, which is available at www.aott.org.tr]

(a) (b)

(c) (d)



radiologic evaluation was indicated before open inter-
vention. The same surgical technique was used for all
patients. Functional results were assessed using the
ASES (American Shoulder and Elbow Surgeons) and
Rowe scores and pain with VAS (Visual Analog Scale)
both pre- and postoperatively.

Patients were prepared in the beach-chair position
on a radiolucent table for fluoroscopic evaluation and
the upper extremity was draped to remain sterile.
Diagnostic arthroscopy was performed initially and
glenoid bone loss evaluated in particular (Fig. 2). Open
surgery was performed following arthroscopic exami-
nation in cases with accompanying pathologies. A 5 cm
deltopectoral skin incision was performed starting
from the coracoid and proceeded with subcutaneous
dissection. The cephalic vein was retracted laterally,
preserving the deltoid attachments. The deltoid and
pectoralis major was retracted to reveal the coracoid
and conjoint tendon and the coracoacromial ligament
was transected laterally to the coracoid. The pectoralis
minor was detached from its insertion from the medi-
al side of the coracoid to reveal the angled part formed
by the vertical and horizontal fractions. A motorized
saw was used to section the coracoid just at the base,
preserving the coracoclavicular ligaments. The upper
half of the subscapularis muscle was sectioned from its
insertion in an L shape to reveal the capsule, and the
medial side of the capsule was sectioned to retract the
humeral head posteriorly using a Fukuda retractor.
The anterior and inferior surfaces of the glenoid were
revealed. A scraper and burr were used to decorticate

and vitalize the defective surface. Suture anchors were
placed at the 4 and 5 o'clock position for later capsule
repair. The coracoid graft was turned to sit on its long
axis and its surface was flattened with a thin saw. K-
wires were used to temporarily fix the graft on the
defective glenoid surface. A specially-designed,
wedged profile plate for coracoid fixation (Arthrex
Inc., Naples, FL, USA) was used with two 4 mm can-
nulated cancellous screws (Synthes GmbH, Zuchwil,
Switzerland) (Fig. 3). Average length of the coracoid
graft was 24.4±2.5 mm and average length of the plate
was 20 mm. Screws were used for graft fixation in 14
shoulders and plating in 21. Fixation of the graft at the
same level as the glenoid to prevent overflow or medi-
alization is important. Following graft fixation, posi-
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Fig. 2. Arthroscopic assessment of the glenoid defect. While the
scope is at the anterosuperior portal, the probe inserted from
the posterior measures the inferior glenoid defect.  

Fig. 3. (a) Preparation of the coracoid bone graft and (b) anchor and graft placement. [Color figure can be viewed in the
online issue, which is available at www.aott.org.tr] 

(a) (b)



tion was confirmed with fluoroscopy and the capsule
and subscapularis was repaired. An arm sling with 30°
abduction pillow was positioned with the patient in the
beach-chair position before transport. 

Radiologic assessment was performed using true
anterior posterior and axillary radiographs before dis-
charge, on the 1st, 3rd, 6th and 12th postoperative
months and at the final follow-up (Fig. 4). Physical ther-
apy consisted of passive and isometric exercises for the
first 6 months with the arm sling, followed by active
exercises, and strengthening and proprioceptive exercis-
es after the 3rd postoperative month. Physical therapy
was initiated in the clinic and continued as home pro-
gram according to patients’ functional status. 

Data was assessed using the Student’s t-test on
MedCalc software v.10.1.6 (MedCalc Software,
Mariakerke, Belgium). Statistical significance was set at
p<0.05. 

Results
Average follow-up time was 24±12.2 (range: 12 to 74)
months. Graft union was evaluated radiologically and
achieved by the end of the 8th month in all patients.
Degenerative arthritis was not encountered in any
patient. No patient experienced dislocation or neurovas-
cular complication. Physical therapy in the clinic lasted
for a mean of 8.7±3.3 months. Superficial infection

developed in one case that was treated with debridement
and antibiotherapy. One patient suffered a seizure on the
3rd postoperative day, causing graft displacement, and
was treated surgically. Both patients recovered without
any sequelae.

At the final follow-up, average flexion was 165°±20°,
extension 38°±13°, external rotation 59°±30° and inter-
nal rotation 62.6°±24°. Preoperative ASES and Rowe
scores improved from 49.6±10.6 and 47.9±21.5 to
91.3±11 and 89.1±9.2, respectively. Average pre- and
postoperative VAS scores were 6.2±2.4 and 1.8±0.6,
respectively, while 23 patients stated that they were
painless at the final follow-up. Changes in ASES, Rowe
and VAS scores were statistically significant (p<0.05)
(Fig. 5). Average postoperative ASES (p=0.103), Rowe
(p=0.12) and VAS (p=0.163) scores were statistically sim-
ilar between the 14 patients treated with screw alone and
21 treated with plating. Furthermore, graft union was
achieved without any problems in both groups. 

Discussion
The extent of the glenoid defect and glenoid shape
plays an important role in shoulder instability. The
role of osseous deficiency and its effect on failed sur-
gery has been clarified recently. Burkhart and De
Beer[29] defined the inverted pear shape and reported
that glenoid defect increases recurrence rates to 68%
from 4%. Failure rates of up to 68% following soft tis-
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Fig. 4. Postoperative shoulder (a) anteroposterior and (b) axillary X-rays. 

(a) (b)



sue repair in cases with glenoid defect has been report-
ed, and of up to 89% for athletes performing contact
sports. Although the exact amount of defect leading to
failure is unclear, in the literature, it is accepted that
defects of less than 15 to 20% (5 to 7 mm) can be tol-
erated with soft tissue repair those of over 20 to 25%
(6 to 8 mm) require osseous reinforcement.[5] The
Latarjet procedure is insufficient for defects of over
50% and reconstruction with structural iliac bone crest
autograft is recommended.[21] Glenoid defect should be
considered in all cases of shoulder instability. For this
purpose, apical oblique,[30] West Point[31] and Didiee[32]

radiographs have been described. While, magnetic res-
onance imaging provides better information on soft
tissues, 3D CT is the most useful radiological tech-
nique. It is also possible to determine the glenoid shape
with arthroscopy.[33] Although there are different sug-
gestions on the critical amount of defect, 20 to 25% (6
to 8 mm) is well accepted.[6,29]

The Latarjet procedure was later renamed the
“modified Latarjet” due to changes in the fixation
method. Notable technical differences from the classi-
cal method include the sectioning of the upper 1/2 part
of the subscapularis, the fixation of the coracoid graft
after rotating on its longitudinal axis and fixation of its
anterior surface to the glenoid, the extracapsular place-
ment of the graft, and the use of anchors for capsulo-
labral repair.[29] Although not yet proven, transferring
of the coracoid graft with its conjoint tendon attach-
ment has 3 possible effects: (1) Sling effect of the con-
joint tendon with abduction and external rotation of
the arm, (2) extension of the surface with bone block
effect, and (3) arch effect of the capsule between the
graft and the glenoid.[26]

While placement of the coracoid and iliac crest
grafts are altered over time, a biomechanical study by
Ghodadra et al.[34] stated that fixation of the graft level
with the glenoid may lead to glenohumeral pressures
closest to normal. Contact pressures increase by fixing
the graft 2 mm lateral or over. Therefore, in this study
the coracoid graft was placed level with the glenoid.
Furthermore, the capsule was repaired with suture
anchors before fixation. In this way, extra-articular
placement of the graft and prevention of cartilage-graft
contact is facilitated. Coracoid graft supports the gle-
noid bone structure, without any contact to the joint
surface (Fig. 6).

Various screw types, washers and plates have been
described for coracoid fixation.[23,25-27] We used two differ-
ent methods in our series. Two 4 mm screws with wash-
ers were used in 14 patients and wedged profile plates in
21. The plate’s wedge shape facilitates graft-glenoid con-

cordance and best adherence to the coracoid surface.
There was no difference between the two groups in
terms of postoperative functional scores and graft union.
However, in light of our surgical experience, we believe
that plating prevents graft fracture during fixation and
provides better compression and concordance. For an
effective and scientific comparison, further randomized
prospective studies designed with similar and higher
number of patient groups are required.

Postoperative range of motion have been reported
as abduction of 42±17° and external rotation of 48±18°
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Fig. 5. Comparison of pre- and postoperative ASES, Rowe and
VAS scores, which assess functional status and pain.

Fig. 6. Illustration of the modified Latarjet procedure; sectioning the
upper half of the subscapularis, coracoid graft positioning and
capsule repair.  

Coracoid bone block

Upper half of the
subscapularis

Coracobrachialis
(conjoint tendon)



by Allain et al. and flexion of 179.6±2.0° and external
rotation of 50.2±12.6° by Burkhart and De Beer.[25,35] In
our study, postoperative flexion was 165±20°, exten-
sion 38±13°, external rotation 59±30° and internal
rotation 62.6±24°, in line with the literature. Also sim-
ilar to the literature, postoperative ASES and Rowe
scores improved significantly.

The majority of problems encountered in the mod-
ified Latarjet procedure postoperatively are related to
inadequate surgical technique. Wide screws, improper
drilling or graft harvesting may lead to intraoperative
graft fracture.[25] Insufficient contact or inconvenient
preparation of the surfaces may lead to non-union.
Redislocation and glenohumeral arthrosis appear to be
the most important complication encountered.
Redislocation and subluxation rates of 1 to 5% have
been reported.[25,26] Arthrosis is directly associated with
instability and the effect of the modified Latarjet pro-
cedure on the development of arthrosis remains still
unclear.[27] Grade 3 and 4 arthrosis has been reported
responsible in up to 14% of cases.[28,35] We did not
encounter instability or arthrosis in any of our cases
during follow-up. 

In conclusion, it is possible to gain shoulder func-
tionality and return previous activity level with the
modified Latarjet procedure for patients with glenoid
defect and anterior shoulder instability. During the
preoperative planning for the treatment of shoulder
instability, it is crucial to recognize and properly guide
the patient groups that have high recurrence rates after
soft tissue procedures. 

Conflicts of Interest: No conflicts declared.
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