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Abstract - Objective: This study aimed to evaluate the functional and clinical outcomes of patients treated surgically for
recurrent anterior shoulder dislocation using the Latarjet technique, following the Rowe criteria, over a 12-month follow-up
period. Additionally, the study evaluated postoperative complications. Methods: A retrospective analysis was conducted on 22
cases of recurrent traumatic anterior shoulder dislocation in 21 patients who underwent the Latarjet technique at Tishreen
University Hospital between 2019 and 2021. Functional outcomes were measured using the Rowe score at 6 and 12 months
post-surgery compared to preoperative scores. Range of motion and strength assessments were conducted on both operated and
healthy shoulders. Detailed documentation of complications such as dislocation recurrence, graft non-union, resorption, screw
loosening, and osteoarthritis was performed. Results: The mean Rowe score significantly improved from 39.21+6.3 pre-surgery
to 88.32+5.2 at 6 months post-surgery and further to 90.78+5.8 at 12 months post-surgery (p<0.001). The range of motion in
the operated shoulder was notably less than in the healthy shoulder, particularly in external rotation movement. At the final
follow-up, a single case of dislocation, 4.5%, was reported with no subluxation instances. Graft non-union and resorption each
occurred in 4.5% of cases, while screw breakage and migration were absent. Screw loosening was observed in 4.5% of patients,
and osteoarthritis was detected in 9% of cases, classified as stage 1 based on the Samilson and Prieto criteria. Conclusions:
The Latarjet procedure is a safe and effective technique for managing recurrent anterior shoulder dislocation. It provides

excellent stability, functional improvement, and positive radiological outcomes over a one-year follow-up period.
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1. Introduction

The shoulder is one of the most unstable and frequently
dislocated joints in the human body due to its anatomy and
biomechanics. It is responsible for nearly half of all
dislocations, with a 2% incidence in the general population.[1]
Dislocations of the glenohumeral joint are categorized based
on the position of the humeral head relative to the glenoid
cavity, with the anteroinferior direction being the most
common, accounting for 95% of all dislocations. [2, 3]
Glenohumeral joint instability occurs when the joint
undergoes excessive or repetitive force that exceeds the
capabilities of its dynamic and static stabilizers. The direction
of dislocation and the mechanism of injury can lead to damage
to one or more of these stabilizers.[4]Factors that influence the
probability of recurrent dislocations include age, participation
in contact or collision sports, hyperlaxity, and the presence of
significant bony defects in the glenoid or humeral head. [1]

Numerous surgical techniques have been described for
treating recurrent anterior shoulder dislocation, including soft
tissue and osseous procedures. The main surgical
interventions for shoulder instability involve repairing the

Bankart lesion and performing reconstruction with a coracoid
bone block, known as the Latarjet technique.[5] These
procedures can be performed using open or arthroscopic
approaches.

The Latarjet procedure is a widely accepted surgical
intervention that has consistently demonstrated positive
outcomes regarding recurrence rate, reoperation rate, and
clinical results.[6, 7] Nonetheless, some surgeons have raised
concerns regarding potential complications such as loss of
motion, recurrence, glenohumeral osteoarthritis development,
graft osteolysis, and neurological issues. Recurrence rates
have been reported to range from 7.5% to 11.6%.[8, 9] Despite
these concerns, there remains a paucity of research
specifically focusing on this procedure, with limited
information available on its potential complications.[10, 11]

2. Aim of the Study

This study aimed to evaluate the functional and clinical
outcomes of patients treated surgically for recurrent anterior
shoulder dislocation using the Latarjet technique, following
the Rowe criteria, over a 12-month follow-up period.
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Additionally,  the evaluated

complications.

study postoperative

3. Materials and Methods

A retrospective analysis was conducted on 22 cases of
recurrent traumatic anterior shoulder dislocation in 21 patients
who underwent treatment with the Latarjet technique at
Tishreen University Hospital between 2019 and 2021.

The study gathered information on the patient's age,
gender, occupation, affected side, injury mechanism,
dominant hand, history of prior dislocations, age and cause of
initial shoulder dislocation, preoperative activity level, and the
presence of glenoid or humeral head injury.

Patients with multidirectional instability, non-traumatic
anterior dislocations, voluntary dislocations, uncontrolled
epilepsy, prior shoulder surgery, long head of the biceps
pathology, complete rotator cuff tears, acromioclavicular joint
lesions, and systemic diseases affecting bone graft union were
excluded from the analysis.

The diagnosis of recurrent anterior shoulder dislocation
was made based on medical history, physical examination, and
radiographic assessment. Radiographic studies, including true
anteroposterior, axillary lateral, scapular Y, and West Point
views, were conducted to identify any associated bony lesions
in the glenoid or humeral head.

Computed Tomography (CT) with glenoid reconstruction
was used to assess bone defects and their size if present.
Magnetic Resonance Imaging (MRI) was performed to
evaluate soft tissue injuries related to instability.

The study participants were classified based on their
physical activity level: individuals who regularly engage in
sports (practitioners) and those who do not participate in
sports (non-practitioners).

The surgical procedure used in this study for the treatment
of recurrent traumatic anterior shoulder dislocation was based
on the technique originally described by Latarjet et al. [12].
The surgery was performed with the patient in the beach chair
position and under general anesthesia. To facilitate palpation
of the coracoid process, a folded sheet, 1 cm thick, was placed
under the scapula on the affected side. A vertical incision
measuring 4-5 cm was made from the tip of the coracoid
process, followed by the development of the deltopectoral
interval. The coracoid was then exposed from its tip to the
insertion of the coracoclavicular ligaments at the base of the
coracoid. The coracoacromial ligament was sharply dissected
from the lateral border of the coracoid, while the pectoralis
minor tendon was released from the medial border. The
osteotomy of the coracoid process was performed using a 90°
sagittal saw from medial to lateral at the junction of the
horizontal and vertical parts at the origin of the conjoined
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tendon. The subscapularis muscle was divided at the junction
of its superior two-thirds or inferior one-third, in line with its
fibers. Then, the joint capsule was vertically opened. The graft
was supported along its major axis at the anteroinferior border
of the glenoid, which was previously prepared through
resection of the labrum and decortication of the glenoid border
and neck. The graft was inserted through the soft tissues and
positioned flush with the anteroinferior margin of the glenoid.
Screws were then used to fix it parallel to the joint surface.
The medial border of the capsule was sutured to the stump of
the coracoacromial ligament, and the subscapularis tendon
was repaired using non-absorbable sutures. The procedure
was concluded with standard closure.

All patients received standardized postoperative care and
rehabilitation. The operated arm was immobilized with a
shoulder brace for 21 days post-surgery, followed by early
initiation of hand, wrist, and elbow movements. Clinical and
radiological assessments were conducted at the beginning of
the fourth week before starting a physical rehabilitation
program. Rehabilitation began with passive range of motion
exercises and progressed to active range of motion exercises.
Isometric exercises began on day 30 after surgery, followed
by active resistance exercises on day 45. Return to work and
upper limb activities were allowed after 4-6 months based on
the recovery of strength and range of motion.

Shoulder function was assessed twice using Rowe et al.'s
criteria [13] 6 and 12 months after surgery and compared to
the preoperative outcomes. The outcomes were classified as
excellent (90-100 points), good (75-89 points), fair (51-74
points), or poor (50 points).

Shoulder motion was measured using a goniometer while
the patient was standing. The measurements included
elevation, internal rotation, and external rotation (ER1) along
the side of the body, as well as external rotation (ER2) at 90°
abduction in both limbs for each patient. The results were then
compared to those of the non-operative shoulder. Internal
rotation strength was assessed by comparing the mean muscle
force in kilograms of the operated shoulder over three seconds
to that of the non-operated shoulder using an electronic
dynamometer.

Postoperative  radiographic  evaluation was also
performed using true anteroposterior, axillary lateral, scapular
Y, and West Point views at one month, six months, and 12
months postoperatively to evaluate bone graft consolidation,
screw position, and any signs of loosening and to detect the
presence of signs of shoulder arthritis. The degree of shoulder
arthritis, if present, was determined according to the
classification of Samilson and Prieto. [14]

The study assessed the ability of athletic patients to
resume sports activities after surgery and gathered patient
satisfaction data through a questionnaire that utilized a five-
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point Likert scale.

The study used mean and standard deviation to express
continuous data and absolute and percentage values to express
categorical data. Friedman's test was performed to evaluate the
Rowe score over time. A Mann-Whitney U test was performed
to compare the external rotation, internal rotation, elevation,
and strength scores of the operated and healthy shoulders.
Fisher's exact test assessed the independence between pairs of
variables. The statistical analysis was conducted using SPSS
software, with a significance level of 0.05 (p < 0.05)
established for all statistical tests.

4. Results

The study analyzed 22 cases of recurrent anterior
shoulder joint dislocation in 21 patients (20 male, 1 female)
who underwent surgical treatment using the Latarjet
technique. The mean age of the patients was 29 years + 4.2
(range: 18-50 years), and the follow-up duration was 12
months.

Of the patients included in the study, the majority (n=16)
experienced recurrent anterior shoulder dislocation on their
right shoulder, accounting for 76.2% of cases. In contrast, only
19.1% of cases (n=4) involved the left shoulder. Bilateral
injury was relatively rare, occurring in just one case, 4.7%.
Additionally, injuries were sustained on the dominant side in
81.8% of cases (n = 18).

The majority of patients (68%, n = 15) in the study had
their first shoulder dislocation before the age of 25, with a
mean age of 22.75 + 3.9 years. All patients attributed their
initial dislocation to acute traumatic injury. Specifically, 50%
(n = 11) of these injuries occurred during sports activities,
27.27% (n = 6) resulted from road accidents, and 22.72% (n =
5) occurred due to accidental falls at work. Notably, all
injuries were characterized as acute and high-energy traumas.

The mean number of previous dislocations before surgery
was 9.22+1.3 times, ranging from 3 to 40 times. The
distribution of the number of dislocations before surgery was
as follows: 3 to 10 times in 12 shoulders, 11 to 20 times in 7
shoulders, 21 to 30 times in two shoulders, and 31 to 40 times
in one shoulder.

Among the sample, 8 shoulders (36.6%) presented a
preoperative glenoid bone defect, while 2 shoulders (9.1%)
had a Hill-Sachs lesion. Furthermore, 57.1% (n=12) of the
participants reported regular participation in sports, and no
injuries were reported among the professional athletes.

4.1. Functional Outcome

The study showed a significant improvement in the mean
Rowe score after surgery. The scores increased from
39.21+6.3 before surgery to 88.32+5.2 at 6 months post-
surgery and 90.78+5.8 at 12 months post-surgery (p<0.001)
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(Table 2). Prior to surgery, most patients had poor results
based on the Rowe score. At the final follow-up, 86.36% of
cases (n=19) achieved 'excellent’ results, while only one case,
4.5%, showed poor results. The remaining cases achieved
good or fair results, as shown in Table 3.

Table 1. The general characteristics of the patient sample.

Age [mean] 29 -
Male [n (%0)] 20 (95.2)
Dominant side [n (%0)] 18 (81.8)
Number of previous dislocations 9.22 i
[mean] '
Distribution of dislocation numbers. [n (%0)]
3t010 12 (54.54)
11 to 20 7 (31.81)
211030 2 9
31 to 40 1 (4.54)
Sports activity [n (%0)] 12 (57.1)
Preoperative bone defects [n (%0)] 10 (45.45)
Glenoid defect [n (%)] 8 (36.3)
Hill-Sachs lesion [n (%0)] 2 (9.1)

Table 2. Pre and postoperative functional evaluation.

Rowe Score Mean £SD | Min—-Max | P-value
Preoperative | 39.21 6.3 3048 0.0001
6 months 88.32 #5.2 71-92 0.0001
12 months 90.78 +5.8 75 -97 0.0001
Table 3. The pre-and post-operative Rowe score results
Rowe Score Excellent | Good Fair Poor
Preoperative n 0 0 1 21
P W 0 0 | 45% | 95.4%
n 0 20 2 0
6 months = 90.9% | 9.09% | 0
n 19 1 1 1
12months =0 ee" 6% | 4.5% | 4.5% | 4.5%

The comparison between the Operated Shoulder (OS) and
the Healthy Shoulder (HS) at the final follow-up revealed
statistically significant differences in the range of motion and
strength. Specifically, there was a 10-degree limitation in
external rotation when the arm was adducted to the side (ER1)
and a 13-degree limitation in external rotation at 90° abduction
(ER2) in the operated shoulder compared to the healthy
shoulder. Additionally, there was an average reduction of 3 kg
in internal rotation strength in the operated shoulder compared
to the healthy shoulder. Furthermore, a decrease of 5 degrees
was observed during elevation movement in the operated
shoulder compared to the healthy shoulder. These findings
indicate some limitations and reductions in the range of
motion and strength in the operated shoulder compared to the
healthy shoulder at the final follow-up assessment.

The study reported a postoperative recurrence rate of
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9.09%, with two out of 22 shoulders experiencing recurrence.
One shoulder, 4.5%, showed radiographic evidence of
dislocation after a new traumatic event, while the other
shoulder, 4.5%, had a positive apprehension test. No cases of
subluxation were noted in the study.

Table 4. Range of motion and strength between operated and healthy
shoulders at final follow-up.

(0S) (HS) P-value
Mean +SD Mean +SD
ER1 76.11+3.9 86.52 £ 3.2 0.01
ER2 71.44 + 3.6 84.75+ 2.2 0.004
IR 62+3.1 67£2.9 0.062
EIEV 169.21+4.1 17422 +2.2 0.04
IR-strength 52+1.9 83%21 0.02

ER1: External rotation with the arm adducted to the side. ER2: External
rotation at 90° abduction. IR: Internal rotation. ELEV: Elevation
OS: Operated shoulder, HS: Healthy shoulder. SD: Standard deviation
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g. 1 Differences in range of motion and strength between operated
and healthy shoulders at final follow-up.

Table 5. Postoperative Recurrence Rates

Type of recurrence n %
Dislocation 1 45
Subluxation 0 0

Positive apprehension test 1 4.5

The study findings indicated that 75% of patients engaged
in sports successfully resumed their pre-injury activity level.
Conversely, only 16.6% managed to return to sports at a
diminished capacity. Unfortunately, 8.3% of patients were
unable to participate in sports due to recurrent dislocation

reduced
level
16.6%
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post-surgery (Figure 2).

Fig. 2 The distribution of patients according to their resumption of
sports activities post-surgery.

The study findings showed no cases of superficial or deep
infections, neurovascular injuries, venous thromboembolism,
or hematoma. Patients generally responded positively to the
surgical outcomes, with 95.2% expressing satisfaction and
only 4.5% reporting disappointment.

4.2. Radiographic Results

The postoperative radiological follow-up revealed that
the coracoid graft positioning was medially located in one case
at 4.5%, flush with the glenoid in 19 cases at 86.36%, and with
lateral overhang in two cases at 9.09%.

During the final follow-up, the sample showed a low
incidence of radiographic complications. Only one case, 4.5%,
reported graft non-union, and in another case, 4.5% showed
graft resorption. No occurrences of bone graft dislocation or
fracture were observed. Screw breakage or migration did not
occur, although screw loosening was experienced in one
shoulder 4.5%. Osteoarthritis (OA) was detected in 9% (n=2)
of the patients, characterized as (grade 1) according to
Samilson and Prieto.

Table 6. Postoperative radiographic results

N %
Non union 1 4.5
Fracture 0 0
Resorption 1 4.5
Dislocation 0 0
Bone graft Well Positioning [ 19 | 86.36
Lateral Positioning | 2 9.09
Medial Positioning | 1 45
Loosing 1 45
Screws Fracture 0 0
Migration 0 0
Osteoarthritis (grade 1) 2 9

The study did not find any significant correlation between
the patient's sex, age, dominant shoulder, and the outcomes of
the cases.

5. Discussion

The study's results indicate a significant improvement in
the mean Rowe score from 39.21 preoperatively to 90.78 after
12 months following the Latarjet procedure, consistent with
previous research, such as Roberto et al.'s[15] study. In their
study, which included 26 Latarjet procedures with a mean
follow-up of 38 months, the mean Rowe score also showed a
substantial increase from 36 before the operation to 93 after
the operation.

Schroder et al.'s[16] study provides additional context for
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the results of the current study on the Latarjet procedure. They
also reported good and excellent functional and stability
outcomes based on the Rowe score but with a slightly lower
mean score of 81.8 compared to the current study's mean score
of 90.78 after 12 months. Schroder et al. [16]. reported that out
of 52 patients, 36 achieved excellent results, 5 achieved fair
results, and 11 achieved poor results. The study also found that
30.7% of the results were unsatisfactory, which contrasts with
the high rate of excellent outcomes, 86.36% and the low rate
of poor outcomes, 4.5%, found in this study.

The study found that the range of motion in the Operative
Shoulder (OS) was lower than that of the Healthy Shoulder
(HS), particularly in External Rotation (ER). The mean loss of
external rotation range in neutral (ER1) and 90° abduction
(ER2) was 10 and 13 degrees, respectively. Additionally, the
strength of internal rotation in the affected shoulder decreased
by approximately 3 kg compared to the healthy shoulder. Most
studies report a mean loss of 10-15 degrees of external rotation
after the procedure, although some have described a loss of up
to 20 degrees. [10, 17, 18] Chillemi et al.[19] studied 40
patients with a mean follow-up of 24 years. The study
confirms that external rotation (ER) is limited in both neutral
and 90° abduction, with a mean loss of 9° and 10.4°,
respectively. They also found that the operated shoulder had a
mean reduction of 2.3 kg in internal rotation strength
compared to the contralateral shoulder. In contrast, Godinho
et al. [20] found that a larger proportion of patients (13 out of
40) experienced decreased internal rotation, while only 11
patients had limited lateral rotation, with an average of 14.1
degrees.

The variability in outcomes across studies highlights the
individualized nature of patient responses to surgery. Factors
that contribute to the loss of external rotation include the
tethering effect of the transferred conjoined tendon, [6]
internal rotator contracture, malpositioning of the bone block,
adhesions in the glenohumeral joint, and scapular dyskinesis.
[22, 23] The study found that patients' ability to perform daily
activities was not significantly affected despite the limitations
in range of motion. However, it did impact sports
participation. Therefore, it is essential to comprehend the
possible postoperative alterations in range of motion and
strength subsequent to the Latarjet procedure. This
comprehension will aid in customizing rehabilitation
strategies and enhancing functional outcomes for each patient.

The study revealed that one patient, 4.5%, experienced a
recurrence of dislocation due to poor graft positioning. The
bone graft was placed in a medial position that did not follow
the natural contour of the anterior glenoid rim, leading to non-
union and repeated dislocation during exercises. This study's
recurrence rate of dislocation is consistent with the low rates
reported in the literature, which range from 0 to 10%. [11, 16]
In their systematic review of 1904 shoulders, Griesser et al.
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[24] found a recurrence rate of 2.9%. Similarly, Malavolta et
al. [25] reported a recurrence rate of 4.8% in their sample of
41 shoulders, with 17.1% of cases testing positive on the
apprehension test. In the present study, only one case, 4.5%,
tested positive on the apprehension test. This emphasizes the
importance of correct graft placement in the Latarjet
procedure. Hovelius et al. [26] demonstrated in their study that
recurrent instability occurred in 83% of patients when the graft
was positioned 1 cm or more medial to the anterior glenoid
rim. To ensure optimal outcomes and prevent recurrent
instability, consensus guidelines recommend placing the graft
between 2 o'clock and 5 o'clock on the glenoid surface for the
right shoulder and between 10 o'clock and 7 o'clock for the left
shoulder, just medial to the chondral surface of the
glenoid.[27] It is crucial that the screws pass through both
cortical layers and that the graft is positioned carefully, with
the limb rotated internally to accept a slight medial position of
a few millimeters at most and to avoid the lateral border of the
glenoid.[28] By adhering to these recommendations, surgeons
can help reduce the risk of recurrent instability and improve
the overall success of the Latarjet procedure for shoulder
instability.

This study found that the number of preoperative
dislocation episodes did not affect the recurrence rates after
surgery. In a study of 308 patients, Hardy et al. [29] discovered
that the recurrence rates after a Latarjet procedure were not
influenced by the number of preoperative dislocation
episodes. This finding contrasts with previous research on
arthroscopic Bankart repair. [30] This may be due to the fact
that the Latarjet procedure is not an anatomic procedure; its
stabilization mechanism does not rely on the preoperative
status of the anteroinferior capsuloligaments complex, which
is likely to be severely damaged after multiple episodes of
dislocation.

In the study sample, the mean number of episodes of
dislocation prior to surgery was 9.22+1.3, ranging from 3 to
40 episodes. The results indicated that 36.6% of patients had
a glenoid bone defect prior to surgery. This finding is
attributed to the increased likelihood of soft tissue and bone
damage with each anterior shoulder dislocation, leading to an
increased risk of recurrence. [24] According to Itoi et al.[31],
glenoid bone defects larger than 21% resulted in a 50%
decrease in the force required to dislocate the shoulder
compared to cases without such erosion. Applying a bone graft
to the glenoid defect can increase shoulder stability, reducing
the likelihood of dislocation. Therefore, due to the
significance of glenoid bone loss in glenohumeral
biomechanical stability and the difficulty of glenoid
reconstruction in most cases of recurrent traumatic anterior
shoulder dislocation, the Latarjet surgery is recommended as
the most appropriate procedure for most patients with this
condition, especially those who present other risk factors for
concomitant instability. This recommendation is supported by
the study of Roberto et al. [15]
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The study reported a low incidence of complications
associated with bone graft, such as non-union or resorption of
the graft, at a rate of 4.5% (as shown in Table 6). This low
incidence is likely due to the prevention of common technical
errors, such as using malleolar screws instead of cancellous
screws with a lag effect that can facilitate bone union. [24] In
contrast, Chillemi et al. [19] reported non-union in 12.5% of
cases (5 patients), partial graft resorption in 7.5% of cases (3
patients), and total resorption in 5% of cases (2 patients).

After surgery, 75% of the athletic patients were able to
return to their pre-injury activity level, as shown in Figure 2,
with excellent Rowe score results. In contrast, only 16.6% of
the athletic patients returned to sports, but with a reduced level
of competition or even a change in sport, despite good Rowe
functional scores. However, only 8.3% of the athletic patients
did not return to sports after surgery. The patient's Rowe score
indicated poor functional scores. However, Mizuno et al.[32]
the long-term study reported that 57 patients, 93.4%, returned
to sport at the same level. In comparison, 5 patients, 8.2%,
changed to another type of sport or participated at a lower
level due to shoulder-related issues. The primary reasons for
this change were suggested to be psychological factors, such
as loss of confidence and fear of further injury to the shoulder.
It is important to note that psychological factors can influence
an individual's decision to participate in various sporting
activities.

The study's findings show a low incidence of
postoperative osteoarthritis in only two patients (9 % Grade 1),
which contrasts with previous reports in the medical literature,
which have shown osteoarthritis rates ranging from 9% to
30% following Latarjet surgery with longer follow-up periods
of up to 40 years.[18, 33]. The differences in results may be
due to factors such as the low recurrence rate and the relatively
short one-year follow-up period in this study. Other long-term
studies have reported varying rates of postoperative arthritis,
with some showing higher percentages of more severe arthritis
stages. For example, Mizuno et al.[32] reported stage 1
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