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Abstract

Background Glenohumeral instability is a common

problem in young and active patients. Both open and

arthroscopic procedures have proven to be effective

options. In cases with large bone defects on the glenoid

side or on the humeral head or in contact sports, arthros-

copy leads to a high risk of recurrence. We report the

results of the modified Latarjet procedure in a population

of 26 soccer players affected by chronic anterior instability.

To our knowledge there are no previous reports on the

results of this procedure when used in a homogeneous

group of sportsmen.

Materials and methods Twenty-six patients (28 shoul-

ders) were retrospectively reviewed. We analyzed the roles

of the players, the levels at which they played, and the

average amount of hours that they trained before their

injury and after surgery. Moreover, the type of bone loss

detected on a preoperative imaging study and its relevance

to the patient’s sporting comeback was recorded.

Results Eight-five months after surgery the mean Duplay

score was 89.3; most of the players came back to the play

at the same sporting level. Ninety-three percent of the

patients were happy or very happy with their functional

results. One patient underwent a redislocation.

Conclusions Our series is the first in the literature to refer

to a homogeneous group of soccer players. According to

our results, and other series, the Latarjet procedure seems

to be the gold standard in the treatment of chronic anterior

instability in patients with large bone defects and in

sportsmen playing contact sports.
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Introduction

Chronic anterior glenohumeral instability is a controversial

issue in orthopedic surgery. Bony transfers, capsular shifts,

and labral repairs using both arthroscopic and open

approaches have been described in the past. The treatment

of athletes is even more complex, especially for those who

play contact sports such as rugby, soccer, or basketball, in

which players suffer higher-energy injuries.

Some articles have reported good results in the treatment

of anterior glenohumeral instability using the Latarjet

procedure in rugby players [1]. The efficacy of this pro-

cedure has been initially attributed to the bone block,

which increases the anteroposterior diameter of the gle-

noid. However, Patte stressed the other two effects of this

procedure, proposing the term ‘‘triple blocking’’. The first

action is due to the bone block, which increases the glenoid

diameter. The second is attributed to the fibers of the

inferior third of the subscapularis, which pulls posteriorly

on the humeral head in abduction–external rotation. The

third effect is due to the restoration of the anteroinferior

capsular wall through the suture of the lateral capsular flap

to the medial centimeter of the coracoacromial ligament,

which remains attached to the coracoid process.

The procedure used in the present work was modified by

the senior surgeon by performing a stable fixation with two

malleolar screws and preserving the integrity of the fibers
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of the subscapularis tendon [2]. These two actions allow

the surgeon to immediately begin rehabilitation with no

limitation on the external rotation. This procedure has been

demonstrated to be safe and reliable in athletes [1]. In fact,

the results of these open procedures appear to be superior

to those of arthroscopic procedures when compared in the

high-risk athlete [3]. While the risk of recurrent instability

is lower overall in soccer players than in rugby players, it is

actually higher in goalkeepers.

The aim of this study was to evaluate the results of our

application of the Latarjet procedure to the treatment of

chronic anterior glenohumeral instability in soccer players,

paying particular attention to the results for goalkeepers.

Specific outcomes investigated were the delay in return to

sporting activity, the postoperative level of activity, and the

role (e.g., goalkeeper, defender, etc.) played after surgery.

Materials and methods

We performed a retrospective study of a population of

46 soccer players (51 shoulders). Twenty-six patients

(28 shoulders) were re-evaluated both clinically and

radiographically. Mean follow up was 85 months (5–180).

All patients were male.

The right shoulder was involved in 15 cases (53.7 %),

and the dominant arm was affected in 13 patients (46.4 %).

Patients suffered an average of 7.5 (1–50) dislocations

before deciding to undergo the surgical procedure. Mean

age at the time of first dislocation was 21 years (15–32).

The first dislocation occurred while playing soccer in 23

cases (82 %); while diving in two cases (7.2 %); in a motor

vehicle accident in one case (3.6 %); while skiing in one

case (3.6 %); and while riding a bike in one case (3.6 %).

The most frequent mechanism of injury was a fall on the

shoulder or elbow while jumping during a game.

A supraspinatus lesion diagnosed with an arthro-CT

scan was associated with the anterior instability in one

patient. Two transient axillary nerve palsies were reported.

All but three patients played soccer at a semi-profes-

sional or professional level.

They performed an average of 10 h of training weekly.

Seven players (eight shoulders) were goalkeepers; eleven

were defenders, four (five shoulders) were midfielders, and

four were forwards. Preoperative X-ray evaluation con-

sisted of double obliquity anterior–posterior (AP) films in

neutral internal and external rotations and a bilateral Ber-

nageau film for the glenoid rim. A computed tomography

(CT) scan was not performed routinely.

AP film in internal rotation was particularly useful for

detecting Hill–Sachs lesions of the posterior–superior

aspect of the humeral head, while Bernageau’s film offered

a precise view of the anteroinferior glenoid rim, allowing

the detection of bone defects or fractures at this site. Bony

Bankart lesions were thus classified according to their

aspect into three types: fractures, cliff signs, and blunted

angle signs (Figs. 1, 2, 3).

Bony lesions were present in 22 cases (78.6 %), a gle-

noid fracture was present in eight cases (36.4 %), a Hill–

Sachs lesion was present in five shoulders (22.7 %), a

blunted sign in five cases (22.7 %), and a Hill–Sachs lesion

associated with a glenoid fracture or a blunted angle sign in

two cases (9.1 %) and two cases (9.1 %), respectively.

Surgery was performed at an average of 23 months (3–72)

after the first dislocation.

For the population of goalkeepers, the mean age at the

time of first dislocation was 19 (23–16) years; the right side

was involved in six cases and the dominant side was

involved in six cases. Average number of dislocations was

2.2 (1–3). All patients were professional or semiprofes-

sional. Mean training time was 14 h weekly. Two glenoid

fractures and a Hill–Sachs lesion plus a glenoid fracture

were found in three (37.5 %) patients, while no bony lesion

was detected in five (62.5 %) patients. Surgery was per-

formed at an average of nine months (1–25) after the first

dislocation (Table 1).

The surgical steps for this procedure have been descri-

bed previously by the senior author [2]. However, it is

important to stress some concepts. First of all, this open

procedure has a very low impact on soft tissues since we

avoid releasing the subscapularis and perform a horizontal

split of its fibers at the junction of the superior one-third

with the inferior two-thirds. This avoids fatty degeneration

Fig. 1 The presence of a large Hill–Sachs lesion is well detected in

internal rotation and is an indication for the open Latarjet procedure
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of the subscapularis muscle, as was demonstrated by

Maynou [4].

The coracoid is prepared with a 3.2 mm drill to reduce

the risk of fracture, and fixed with two 4.5 mm malleolar

screws to achieve optimal compression of the two bony

surfaces. This is crucial to achieve optimal initial stability

of the bone block, which is mandatory in order to avoid the

risk of pseudarthrosis and thus realize optimal outcomes

[2]. For those reasons, it is now performed as an outpatient

procedure.

Postoperative care is relatively easy, with patients hav-

ing their arm in a sling for 15 days. A rehabilitation pro-

gram is started on the first postoperative day with passive

exercises twice daily aimed at recovering the complete

range of motion. At day 15, patients start swimming pool

and progressive strengthening exercises. At three months

postoperatively, all sports activities are allowed after

thorough clinical and X-ray exams. Final follow-up was

performed at an average of 85 months (5–180) after sur-

gery with complete imaging analysis and clinical evalua-

tion. Patients filled out a questionnaire consisting of two

parts. The first determined the level of return to sport

reached after surgery (delay, hours of training, level, role),

the presence of re-dislocation, and the discomfort or pain

during sports activities. The second was the Duplay score

for anterior glenohumeral instabilities [2]. Overall objec-

tive scores were on a scale of 100; results from 100 to 90

were considered excellent, from 89 to 75 good, from 74 to

51 fair, below 50 poor. Patients’ subjective results were

evaluated with the question: ‘‘About surgery, do you feel

very happy, happy, disappointed or unhappy?’’

This retrospective study was carried out according to the

principles of the Declaration of Helsinki, and was approved

by the local ethical committee. Moreover, all of the

Fig. 2 Bernageau view shows the exact anterior contour of the

glenoid socket. Blunted angle sign refers to the loss of the sharp

profile of the anteroinferior glenoid rim

Fig. 3 Postoperative X-ray

control: AP view (a) and

Bernageau view (b), showing

that the graft has perfect

positioning, with no overhang

into the joint
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patients gave their informed consent before being enrolled

for the evaluation.

Results

Concerning the overall population, all but one of the

patients came back to soccer with an average delay after

surgery of eight months (2–24). Eighteen players (20

shoulders, 71.4 %) returned to play soccer at the same level

as they did before surgery. Seven (25 %) players played

soccer at a lower level; in two cases this was due to age- or

job-related problems. One patient (3.6 %) changed sport.

Four patients continued to feel discomfort when throwing

the ball with the involved arm, while two patients were

worried about having further traumas. One re-dislocation

was noted in a goalkeeper 74 months after surgery. After

surgery, the average training time was 8 h weekly. None of

the players changed their roles. The average global Duplay

score was 89.3: sport comeback score was 21.9, stability

was 21.4, pain was 21, ROM was 25. Subjective results

were good: 24 patients (86 %) were very happy, two

patients (7 %) were happy, one (3.5 %) was disappointed,

one (3.5 %) was unhappy. This last patient was the one

who suffered a re-dislocation 74 months after surgery after

a high-energy trauma in which he suffered axillary nerve

palsy. No signs of arthritis were detected at the last X-ray

follow-up.

The average delay among the goalkeepers before com-

ing back after surgery was five months (3–8). All patients

came back to sport at the same level as preoperatively, and

none changed his role. One patient referred to discomfort

while throwing the ball with the affected arm. As previ-

ously mentioned, one patient in this group underwent a

re-dislocation 74 months after surgery.

Average training time after surgery was 14 h. At the last

follow-up, the average global Duplay score was 91.2: sport

comeback score was 25, stability was 18.7, pain was 22.5,

ROM was 25. Subjective results were as follows: five

patients (71.4 %) were very happy, one (14.3 %) was

happy, and one (14.3 %) was unhappy (Table 2).

Discussion

Anterior glenohumeral dislocation and subsequent chronic

anterior instability are common situations in orthopedic

practice. In the past few decades, several studies have

reported the results of both arthroscopic and open tech-

niques. A recent meta-analysis compared the results of

open and arthroscopic Bankart repair, and found no dif-

ference in terms of recurrence of instability (6.7 % and

6 %, respectively) and rate of reoperation (6.6 and 4.7 %)

[5]. Concerning data after 2002, there was a recurrence rate

of 2.9 % and a reoperation rate of 2.2 % in the arthroscopic

group, compared with 9.2 % and 9.2 %, respectively, in the

open group [5]. The arthroscopic Bankart repair has

recently become a common option for the majority of

surgeons due to improvements in suture anchors [6], and

cosmesis as well as the possibility of identifying and

treating additional intra-articular lesions such as HAGL,

SLAP, or posterior Bankart lesions [7, 8].

The major disadvantage of arthroscopic Bankart repair

is still the rate of recurrence. Recent studies have shown

concerning data. Flinkkilä reports a recurrence rate of

instability of 19 % (9 % from redislocation and 10 % from

subluxation) and a revision surgery rate of 10 % [9], while

Voos noted a recurrence rate of 18 % (10 % from redis-

location and 8 % from subluxation) and a revision surgery

rate of 6 % [10].

The risk of recurrence seems to be higher under specific

conditions [1, 9, 11]. The age of the patient at the time of

surgery is a risk factor [9]. The presence of bony lesions

has a dramatic impact on surgical outcome, and its role in

the development of recurrence has been stressed in several

studies [11, 12]. Seung-Ho Kim found a statistically sig-

nificant correlation between recurrent instability following

arthroscopic capsular shifts and the presence of glenoid

bony lesions involving more than 30 % of the glenoid

surface [13]. Similar concerns are reported even in the case

of open Bankart repair [14]. Clinical evidence stresses the

need for bony transfers in the case of severe glenoid bone

loss [15].

Athletes participating in contact sports are at a higher

risk of recurrence. Several studies of rugby players have

shown better results and a lower re-dislocation rate with

open surgery than with arthroscopic procedures [1].

Recently, Balg proposed an ‘‘instability severity index

score’’ that analyzes several risk factors in an attempt to

identify patients at risk of re-dislocation after arthroscopic

Bankart repair [16]. When the score was higher than six

points, the recurrence rate reached 70 % and the Latarjet

procedure was indicated. Although an arthroscopic tech-

nique for the Latarjet procedure was recently described by

Lafosse, who reports excellent results [17], we prefer the

Table 1 Demographic data

General population Goalkeepers

Age 21 ± 4.7 19 ± 2.8

Dominant arm 46.4 % 75 %

Hours of training (weekly) 10 ± 6.8 14 ± 9.4

Number of dislocations 7.5 ± 11.3 2.2 ± 0.7

Bony lesions 78.6 % 37.5 %
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open technique, which in our opinion is easier and more

reliable.

Our population consisted of 26 soccer players (28

shoulders), which is a sport associated with a relatively

high risk for glenohumeral instability. Falling directly on

the shoulder or elbow are the most common causes of acute

dislocation or subluxation. Glenohumeral instability is an

important injury for defenders, midfielders, or forwards,

but it usually does not preclude them from a return to a

high level of competition. However, this injury can prove

more problematic for goalkeepers. Recurrent instability is

considered to be more frequent; persistent pain or residual

apprehension can influence the player’s desire to dive and

throw the ball (abduction and external rotation), limiting

his performance. Surgical technique must address more

demanding situations: early comeback after surgery, more

stress on the repair, and less time to rest after matches and

training. We strongly believe in the efficacy of the Latarjet

procedure in the general population and even more so in

athletes. The principles of this procedure have been

explained by Patte with the ‘‘triple blocking’’ concept. The

bony block is extremely important. As previously men-

tioned, the decrease of 25–30 % in the glenoid anterior–

posterior diameter is the major cause of recurrence

[11–14]. Burkhart reported the results of his modified

Latarjet procedure in patients with severe bone loss, and

noted that there were no recurrences and that only 2.2 %

were apprehensive [18].

Several studies have reported the results of the Latarjet

procedure, including good results and low recurrence rates

[19–23]. Collin reviewed 69 patients at an average FU of

50 months, noting a satisfaction rate of 85 %, four

re-dislocations, and two subluxations [19]. Hovelius, in a

prospective study of 118 shoulders with 15 years of fol-

low-up, found a satisfaction rate of 98 %, subluxation in

11 patients, and recurrence of instability in three patients

[20]. Cassagnaud, in his series of 106 Latarjet procedures

with 7.5 years of follow-up, reported that excellent results

were obtained in 76.4 %, there was one re-dislocation,

and there was a residual apprehension rate of 13.4 % [21].

Allain noted good results and no re-dislocations in a no-

athlete population at an average follow-up of 14.3 years

[22]. Doursounian reported a satisfaction rate of 92 % and

one re-dislocation with his modified instrumentation [23].

Despite these excellent clinical and functional results,

there are still some concerns about the adverse effects of

the Latarjet procedure. The first is the functional and

anatomic modifications of muscular structures related to

the coracoid transfer. A recent study demonstrated that the

Latarjet procedure does not modify the size and mor-

phology of the biceps muscle [24]. The other historic

concern is the onset of glenohumeral arthrosis years later

[25]. It was reported at a SOFCOT symposium in 1999

that both the Latarjet procedure and Bankart repair

showed the same evolution of arthrosis [26]. Allain, at a

follow-up of 14.3 years, found correlations between

arthrosis and associated cuff lesions, lateral overhang of

the coracoid, and intra-articular screws [22]. Matsoukis

found correlations between arthrosis and age at first dis-

location as well as the presence of bony lesions on both

the glenoid and humeral sides, while no correlation was

found with the type of surgical technique [27]. It should

be noted that arthrosis usually evolves rather slowly (an

average of 28 years), and appears to continue whether the

shoulder is stabilized or not.

According to these data, we can conclude that the

Latarjet procedure is an established option in the treatment

of chronic anterior instability. Our series is the only one in

the literature concerning a homogeneous group of soccer

players. This operation is particularly indicated in such

patients, since it allows for a faster return to sport after

surgery, and most patients regain their pre-injury level of

performance. Objective and subjective results were very

good. Four patients referred to discomfort when throwing

the ball (overhead activity), and one patient (a goalkeeper)

underwent a re-dislocation due to a high-energy event. No

signs of arthritis were detected at the last X-ray follow-up.

These results are still very satisfactory for this high-risk

subpopulation of goalkeepers. All patients in this group

showed a rapid return (five months) to the same sporting

performance level and role after surgery. Our re-dislocation

rate in this high-risk population was 3.5 %, while this risk

among the goalkeepers increased to 12.5 %.

In our opinion, the Latarjet procedure is the gold stan-

dard in the treatment of chronic anterior glenohumeral

instability in athletes.

Table 2 Postoperative results

General

population

Goalkeepers

Time taken to return to sporting activity 8 months 5 months

Played at the same level 71.4 % 100 %

Played at a lower level 25 % /

Quit 3.6 % /

Hours of training (weekly) 8 ± 7.0 14 ± 9.4

Apprehension 20 % 12.5 %

Re-dislocation / 12.5 %

Duplay score 89.3 ± 17.0 91.2 ± 21.0

Subjective results

Very happy 86 % 91.2 %

Happy 7 % 14.3 %

Unhappy 3.5 % 14.3 %

Disappointed 3.5 % /
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