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of the glenohumeral joint

We report in the light of a literature review the results of 10 pa-
tients followed for anterior instability of the gleno-humeral joint 
treated by open Latarjet procedure between January 2017 and 
December 2020 with a view to a prospective study with longer 
following up and a greater number of patients.
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Introduction : 

Anterior shoulder instability is a challenging 

clinical problem, particularly among young active 

personnes with significant glenoid bone loss [1,2]. 

More than 150 operations have been described 

for the treatment of recurrent anterior dislocation 

of the shoulder. Transfer of the horizontal limb of 

the coracoid process through the subscapularis 

tendon and its fixation to the anteroinferior 

margin of the glenoid with a screw as described 

in 1954 by Latarjet is one of them [3,4]. We share 

through this article our experience concerning 

the management of Anterior shoulder instability 

by open Latarjet procedure performed in 10 

young patients with a literature review. 

Patients and Method: 

Ten patients with Anterior shoulder instability 

were treated with open Latarjet procedure during 

the last 4 years between January 2017 and 

December 2020. We included patients with 

recurrent anterior instability, with or without 

hyperlaxity and with or without glenoid and/or 

humeral bone loss excluding anterior glenoid 

fractures involving more than one-third of the 

articular surface in which the coracoid does not 

provide enough bone for glenoid reconstruction.  

Clinically, we perform a standardized 

preoperative clinical examination on all 

shoulders, including range of motion, rotator cuff 

testing, apprehension with relocation testing by 

insisting on the Gagey hyperabduction test 

which is a very useful examination tool for 

diagnosis inferior glenohumeral ligament 

distension [5].  

In our series, preoperative imaging studies 

included Antero-Posterior (AP) views in neutral, 

internal and external rotation in addition to 

glenoid profile views made bilaterally for 

comparison as described by Bernageau et al [6]. 

We performed the Computed Tomography 

arthrogram (CTA) in all our patients to assess 

the size of a glenoid bony lesion and search the 

possibility of a concomitant rotator cuff tear. 

Surgical technique: 

The patients were placed in the beach chair 

position, the arm on the side to operate is draped 

free to allow intraoperative abduction and 

external rotation and small towel is placed 

between the scapula and the table in order to 

stabilize it. All the patients were approached by 

deltopectoral approach (Figure 1). After having 

removed the cephalic vein laterally and ligated 

its medial branches, the coracoacromial 

ligament (CAL) is exposed (Figure 2), the arm in 

external rotation and abduction, and incised 1 

cm from its coracoid attachment to discover then 

the coracohumeral ligament which is released. 

To improve exposure on the medial side of the 

coracoid, the arm is placed in adduction and 

internal rotation before releasing the pectoralis 

minor directly from the coracoid process. At this 

stage the knee of the coracoid should be visible 

and oscillating saw is used at its level to create 

a medial to lateral perpendicular osteotomy 

performing typically a graft with 2.5 to 3 cm of 

length. The soft tissue is removed from the 

inferior surface of the coracoid decorticated in 

preserving the CAL stump (Figure 3). Then, 

using a 3.2-mm drill bit, 2 drill holes are made 1 

cm apart in the central axis of the coracoid which 

is pushed beneath the pectoralis major until 

required later in the procedure.  

To expose the anterior aspect of the glenoid, a 

subscapularis split is generally practiced in line 

with its fibers the arm externally rotated at the 

junction of the superior two-thirds and the inferior 

one-third and should be performed in the middle 

of the subscapularis in the case of constitutional 

hyperlaxity to maximize the effect of the conjoint 

tendon sling. Thereafter the underlying capsule 

is incised vertically at the level of the joint line to 

access to the anteroinferior aspect of the glenoid 

which is completely exposed at this stage 

(Figure 4). The anteroinferior labrum and 

periosteum are excised and the anterior surface 

of the glenoid is decorticated.  

The coracoid is positioned parallel to the glenoid. 

The first hole is drilled in the glenoid with a 3.2 

mm drill using the inferior hole that has already 

been made in the coracoid. Drilling is directed 
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parallel to the glenoid surface and continued 

through the posterior cortex. After determining 

the appropriate screw length, a first screw is fully 

inserted into the inferior hole in the coracoid graft 

and in the corresponding hole in the glenoid and 

tightened into position. After a second check of 

the coracoid graft positioning which should flush 

with the glenoid margin without overhang, the 

second hole is drilled using the superior hole that 

has already been made in the coracoid to insert 

the second screw. At this stage, both screws are 

tightened firmly. 

Finally, the stump of the CAL is repaired to the 

capsule the arm positioned in full external 

rotation with the elbow by the side, using 

absorbable sutures. The wound is closed, 

generally without repairing the split in the 

subscapularis muscle, and a drain is typically not 

used unless excessive bleeding is noted.  

Postoperatively, the patients are immobilized in 

a simple sling for 15 days with allowed 

selfmobilization in elevation and external 

rotation from day 3 to 1 month. The return to 

athletic conditioning is done progressively 

depending on satisfactory healing of the 

coracoid graft which is usually done around the 

3rd month. 

Results:  

The mean follow-up was 28 months (range 24–

32 months). The ten patients (6 male and 4 

female) were enrolled in this study with a mean 

age of 25 years (range 18–35 years). The 

dominant arm was affected in 8 patients (80%). 

Five patients (50%) were involved in leisure 

sports. Preoperative average of Instability 

severity index score (ISIS) (Table 1) was 4.4 

(range 3–6). The deficit of the glenoid on 

preoperative CT scans was on average 20% 

(range 10–30%) and 7 patients present a Hill-

Sachs lesion (70%).  At the latest follow-up 8 of 

the 10 subjects reported a stable shoulder 

without postoperative complaints especially 

neurological or infectious. the first patient (10%) 

had an anterior dislocation after new traumatic 

injury and the seconde (10%) complained of 

subjective instability without apprehension and 

recurrent anterior dislocation or subluxation. 

Functional outcome was assessed using Rowe 

(Table 2) and Walch-Duplay (Table 3) scores 

which were on average 92 and 90 respectively. 

Nine of the ten patients were satisfied (90%) and 

8 (80%) of them came back to sport at the 

preinjury level. 

Discussion: 

Glenoid bone loss is commonly observed in 

anterior glenohumeral instability. Its presence 

increases the recurrence rate of the dislocation 

episode. In fact, Burkhart and De Beer [7] 

reported in 2000 on this subject a recurrence 

rate of 67% and concluded that glenoid bony 

deficiency was significant when there was 

greater than 25% loss of the inferior glenoid 

diameter. In this context, The Latarjet procedure 

which consisting on a transfer of the horizontal 

limb of the coracoid process with its attached 

conjoined tendon to the anteroinferior margin of 

the glenoid, is the first-line treatment in the 

setting of bone loss [8]. This technique can be 

done according to 3 main methods: open 

surgery via an anterior approach, by arthroscopy 

and block fixation with screws and by 

arthroscopy and block fixation with endobuttons 
[9,10,11,12]. 

The stabilizing mechanism of the Latarjet 

procedure was explained by a triple effect first 

proposed by Patte [13]: the bony effect of the 

horizontal limb of the coracoid process that 

increasing or restoring the glenoid 

anteroposterior (AP) diameter, the effect of the 

conjoint tendon kept attached and which acts as 

a sling on the inferior subscapularis when the 

arm is in abduction and external rotation and 

finally the effect of repairing the capsule to the 

stump of coracoacromial ligament which 

remains debated in several publications 

concerning its role in stability [14,15]. 

From a technical point of view, it is important to 

distinguish the open Latarjet procedure as 

discriped initially in 1954 [4] from the others 

coracoid transfer procedures which are 

represented mainly by first the Bristow technique 

described by Helfet in 1958 [16] in which Only the 



Hatim ABID et al., AJORR, 2021, 4:21 

AJORR: https://escipub.com/american-journal-of-orthopedic-research-and-reviews/     4

cancellous end of the coracoid carring the 

conjoined tendons were removed then sutured 

to the anteroinferior edge of the glenoid rim 

through a vertical slit in the middle two-thirds of 

the musculofibrous junction of the subscapularis 

muscle, and secondarily the modified Bristow 

Helfet procedure reported by Mead [17], Sweeney 
[17] and May [18], during which bone block is fixed 

to the anterior glenoid rim with a screw.  

The modifications were followed to mainly 

interest the subscapular muscle transecting and 

closing, positioning of the coracoid process and 

its fixation method. In this context Latarjet [19] 

dissected the subscapular muscle completely 

with a vertical incision and reattached it with 

sufficient overlap to get the right amount of 

muscle tension. Helfet [16] approaches the 

articulation by a 2.5–3 cm vertical slit in the 

middle two-thirds of the musculofibrous junction 

of the muscle and closes the capsule 

overlapping when it is voluminous. Additional to 

the vertical slit, May [18] divides the muscle 

parallel to its fibres to enable placement of the 

coracoid graft under direct vision. Young [20] 

splits the subscapularis in line with its fibres 

between the superior two-thirds and the inferior 

one-third. On their part, Torg et al [21] prefers to 

place the coracoid segment and conjoint tendon 

above and over the superior border of the 

subscapular muscle rather than through its 

fibres, to benefit as the authors report from a 

better glenohumeral joint exposure, an 

increased strength of musculotendinous sling, 

and the possibility of salvage surgery in patients 

who had a redislocation.  In our context, we 

approach the the articulation through the 

subscapularis in line with its fibres between the 

superior two-thirds and the inferior one-third. 

This guarantees us intraoperatively better 

glenohumeral joint exposure while preserving 

the continuity of the muscle fibers which allows 

postoperatively immediate motion exercises in 

external rotation. 

Concerning the placement of the coracoid 

process, Mackenzie [22] suggested to position it 

anteroinferiorly with the concave side facing 

towards the humerus in order to optimize 

external rotation. In 2009, De Beer [23] Described 

“the congruent arc” technique which advocates 

at the opposite of classic Latarjet technique to 

rotate the coracoid process 90° in both the 

coronal and axial planes, such that the inferior 

surface of the coracoid graft is flush to the 

glenoid surface. According to its author, the 

congruent arc procedure improves the 

correspondence between the radius of curvature 

of both the inferior coracoid surface and the 

glenoid rim and promots a better contact 

pressures distribution on glenoid articular 

surface. Biomechanically, the classic and 

congruent-arc coracoid positioning restore 

shoulder stability and motion without 

substantially difference [24]. In our patients, after 

preparation, the coracoid process is tightened 

into position parallel to the articular margin of the 

glenoid with no overhang with the concave side 

facing the humeral head. 

Arthroscopic Latarjet procedure for anterior 

glenohumeral instability has been performed 

with increasingly good results [25,26,27,28,29,30,31,32]. 

In the litterature, systematic review of cohort 

studies comparing the open Latarjet procedure 

to the arthroscopic Latarjet procedure showed 

the non-existence of a statistically significant 

difference between the procedures with a mean 

Rowe score of 92.3 in open Latarjet procedure 

compared to 85.8 in the case of the arthroscopic 

Latarjet procedure [33]. The same findings were 

found in terms of operation time, external range 

of motion (EROM), total recurrence instability, 

recurrent dislocations, revisions due to recurrent 

instability and total complication rates [33]. The 

postoperative pain levels were reported in 2 

studies, comprising 107 and 135 cases of open 

Latarjet procedures and arthroscopic Latarjet 

procedures respectively [33]. In this context, 

Marion et al [34] found that there was a 

significantly lower visual analog scale (VAS) 

score with the arthroscopic approach in the first 

week. This difference was observed up to 1 

month for Nourissat et al [35].  
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Prognostic factor Points 

Age at surgery (years) 

   ≤20 ans 

   >20 ans 

 

2 

0 

Degree of sport participation (pre-operative) 

   Competitive 

   Recreational or none 

 

2 

0 

Type of sport (pre-operative) 

   Contact of forced overhead 

   Other 

 

1 

0 

Shoulder hyperlaxity 

   Hyperlaxity 

   Normal laxity 

 

1 

0 

Hill-Sachs on anteroposterior radiograph 

   Visible on external rotation 

   Not visible on external rotation 

 

2 

0 

Loss of glenoid contour on anteroposterior radiograph 

   Loss of contour 

   No lesion 

 

2 

0 

Total 10  

Table 2: The Rowe score 

Items Score (points) 

stability  No recurrence, subluxation or apprehension 50 

Apprehension when placing arm in certain positions  30 

Subluxation  10 

True recurrence 0 

Mobility  100% of normal external rotation, internal rotation and 
elevation 

20 

75% of normal external rotation, internal rotation and 
elevation 

15 

50% of normal external rotation and 75% of internal 
rotation and elevation 

5 

50% of internal rotation and elevation and no external 
rotation 

0 

Function  No limitation in work and sport, little or no pain 30 

Mild limitation, little pain 25 

Moderate limitation  10 

Marked limitation and pain 0 

Table 1: The instability severity index score (ISIS) 
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Items Score (points) 

Sport or daily activity  Return to same sport level  25 

Or no discomfort 25 

Back to same sport, but at a decreased level 15 

Slight discomfort in forceful movements 15 

Change in sport  10 

Slight discomfort during simple movements 10 

Stop sport  0 

Slight discomfort during simple movements 0 

Stability  No apprehension  25 

Persistent apprehension  15 

Feeling of instability  0 

True recurrence  -25 

Pain  No pain or pain during certain climatic conditions 25 

Pain during forceful movements or when tired  15 

Pain during daily life  0 

Mobility  Pure frontal abduction against a wall : symmetrical 

Internal rotation (IR) : limitation < 3 vertebrae 

External rotation in abduction (ER2) : limitation to < 10% 
of the controlateral side 

25 

Pure frontal abduction against a wall < 150° 

IR limitation < 3 vertebrae 

ER2 limitation to < 30% of the controlateral side  

15 

Pure frontal abduction against a wall < 120° 

IR limitation < 6 vertebrae  

ER2 limitation to < 50% of the controlateral side  

5 

Pure frontal abduction against a wall < 90° 

IR limitation > 6 vertebrae  

ER2 limitation < 50% of the controlateral side  

0 

Table 3 : The Walch-Duplay score 
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Figure 1 : Marking of the deltopectoral skin incision 

 

Figure 2 : Exposure of the coracoacromial ligament (CAL), the arm in external rotation and 

abduction. 

 

 

Figure 3 : Preparation of the coracoid graft with a saw 
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Figure 4 : Exposure of the anterior aspect of the glenoid 

 

 

Figure 5 : Double screw fixation of the coracoïde graft 

 

 

Figure 6 : Postoperative radiographs show the Latarjet procedure 
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Boileau et al [12] have identified several 

drawbacks to arthroscopic Latarjet procedure 

represented by the technical difficulty of 

positioning the screws parallel to the articular 

surface with all the complications that can result 

from this such as rapid-onset humeral head 

arthropathy from screw impingement [36,37,38], 

graft malpositioning [36,37,39], graft migration [40,41], 

coracoid fracture and screw pullout or loosening 
[40,41], in addition to a high risk of nerve injury due 

to the proximity of the drilling lines and screw 

insertion sites to the brachial plexus [11,42]. In our 

center, the shoulder arthroscopy as a 

therapeutic tool is not performed routinely, for 

this reason we practice the Latarjet procedure 

using an exclusively open approach. 

To avoid the complications related to screwing 

fixation under arthroscopy during Latarjet 

procedure, the endobutton system has been 

developped as an alternative [12,43,44]. At the base 

of vitro biomechanical studies which compare 

the traditional double-screw technique with the 

endobutton fixation technique of anterior glenoid 

bone block in terms of graft displacement after 

the Latarjet procedure, the results indicate that 

the endobutton system provides comparable 

fixation stability to double screws [45,46] when 

conjoint tendon loading is minimized in the early 

phases of graft healing by conducting an 

associated labral repair, restricting heavy lifting, 

or ensuring shoulder immobilization with a sling 
[45]. In the opposite case, a rotational moment 

was generated at the inferior tendon insertion 

site resulting in some graft displacement [45].  

Straddling the two aforementioned procedures, 

namely the arthroscopic technique which allows 

better positioning of the bony tunnels and the 

open procedure which provides the advantage 

of a better preparation of the graft, emerges the 

arthroscopically assisted Latarjet procedure 

which can be a real therapeutic option in 

subjects with anterior glenohumeral instability 

and glenoid bone defect [47]. This technique 

combines a mini-open approach useful for 

preparing the graft safely and therefore avoiding 

the risk of nerve injuries due to the use of portals 

medial to the coracoid during the arthroscopic 

technique, and an arthroscopic approach which 

improve through an arthroscopic guide the 

precision of the bony tunnels in the glenoid and 

coracoid placement in order to decrease the risk 

of non-union and graft resorption [47]. 

In terms of complications a recent large 

systematic review reported an overall 

complication rate in the open Latarjet procedure 

of 15 % [49]. Intraoperatively, graft-related 

complications and vasculo-nerve injuries are the 

main complications of Latarjet procedure. Too 

medial graft positioning has a reported incidence 

of around 5–6% [40,49] while the rate of too lateral 

overhang has been reported in the order of 10 to 

53 % [40,50] of Latarjet cases. Generally, the graft 

should be positioned in the case of right shoulder 

between the 2 o’clock and 5 o’clock position at 

the level of the glenoid subchondral plate [51]. 

The reported rate of graft fracture is 1.5 % [52]. 

For this, Care must be taken during graft 

preparation avoiding excessive decortication. In 

addition, a minimum distance between the drill 

holes must be respected as noted by Walch et al 
[53] and Lafosse et al [54] who reported 

respectively the mean distance of 7.8± 1.9 mm 

and 9 mm. Regarding neurovascular injury 

across open and arthroscopic techniques, 

Griesser et al [52] reported in a systematic review 

a rate of 1.4 % which predominate in 

musculocutaneous, axillary and radial nerves as 

well as at the level of axillary artery. 

Postoperatively, the literature review highlights 

the predominance of delayed complications after 

open or arthroscopic Latarjet procedure 

especially superficial infection, graft nonunion, 

graft osteolysis and redislocation reported 

respectively with rates of 6% [55], 9.1 % [52], 

59.5% [56] and 5 % [39]. Concerning glenohumeral 

arthritis, Walch et al reported an incidence of 20 

% at 20 years [36,56]. In terms of long-term 

outcomes of the open Latarjet procedure for 

anterior shoulder instability, several systematic 

reviews were conducted for variable duration of 

follow-up [33,56,59]. All conclude to the reliability of 

the open Latarjet procerdure which provides 
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excellent functional outcomes. Rollick et al [58] 

and Hurley et al [33] reported respectively an 

average Rowe score of 87.9 and 92.3 with a high 

overall rate of return to sport of around 88.8% 

after 5.8 months on average [59]. At the latest 

follow-up (28 months on average), 8 of the 10 

subjects (80%) reported a stable shoulder 

without postoperative complaints, one patient 

(10%) had an anterior dislocation after new 

traumatic injury and a seconde one (10%) 

complained of subjective instability without 

apprehension and recurrent anterior dislocation 

or subluxation. In our series, functional Rowe 

and Walch-Duplay scores were on average 92 

and 90 respectively. Nine of the ten patients 

were satisfied (90%) and 8 (80%) of them came 

back to sport at the preinjury level. 

Conclusion: 

The open Latarjet procedure represents a 

simple, reliable and reproducible surgical 

technique for the management of anterior 

instability of the gleno-humeral joint especially in 

young patients. With great conviction, we 

practice this procedure with a view to a large 

series and a possible extension of its indication 

to an older population. 
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