
INTRODUCTION 

The coracoid process transfer, Latarjet, procedure was first de-
scribed by Latarjet, a French physician, in 1954. The procedure is 
indicated for patients with recurrent shoulder instability with 
significant glenoid bone deficiency. The Latarjet procedure pro-
vides stability to the anterior part of the shoulder joint through 
three mechanisms called "triple blockings." First, the transferred 
coracoid process increases the surface area of the glenoid. Sec-
ond, when the arm is in the abduction-external rotation position, 
the conjoined tendon attached to the coracoid process acts as a 
sling to suppress the forward translation of the humeral head. 
Third, the subscapularis muscle is separated and fixed by the 
transferred conjoined tendon, which acts as a supplement to the 
insufficient anterior joint capsule [1]. Traditionally, the Latarjet 
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The Latarjet procedure is a surgical procedure that can effectively restore glenohumeral stability, especially in patients with anterior shoul-
der instability and glenoid bone loss. Many studies have shown comparable clinical outcomes between patients undergoing the arthroscopic 
Latarjet procedure and those undergoing traditional open methods or other glenohumeral joint stabilization procedures. However, the ar-
throscopic Latarjet procedure is a challenging technique due to the unfamiliar portal placements, proximity of neurovascular structures, 
and serious postoperative complications. The arthroscopic Latarjet procedure has not yet been widely applied, and a clear understanding of 
the anatomical structure and the precise methods is required prior to operation performance. Satisfactory clinical outcomes can be achieved 
by thorough preoperative planning and proper implant fixation methods.
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procedure was performed as a salvage procedure in cases of sig-
nificant glenoid bone defect or recurrent instability after stabili-
zation surgery [2]. However, the indications are expanding, espe-
cially in Europe. The Latarjet is now considered as a primary 
procedure in patients with recurrent shoulder dislocation, re-
gardless of glenoid bone defect, or multidirectional instability af-
ter failed conservative treatment [3]. 

Use of an arthroscopic Latarjet procedure was first reported by 
Lafosse in 2007. In 2010, Lafosse reported satisfactory clinical 
outcomes, including quick return to daily activities, in 100 pa-
tients. Since then, the arthroscopic Latarjet approach has been 
widely applied in clinical practice due to its several advantages. 
This approach can assist with the observation of other pathologic 
lesions within the glenohumeral joint, proper localization of the 
coracoid graft, and prevention of technical errors such as graft 
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overhanging above the joint line. In addition, the approach can 
prevent postoperative joint stiffness from scar tissue; and patients 
can expect a faster return to activities of daily living [4-6].  

INDICATIONS 

In general, marked bone defects of the glenoid and humeral head 
and their recurrence after Bankart repair or other joint stabiliza-
tion surgery are accepted as indications for the arthroscopic 
Latarjet procedure. We consider the Latarjet procedure as a pri-
mary surgical choice in patients with glenoid bone loss of more 
than 20% or in seizure-controlled epilepsy patients. Patients with 
poor anterior capsulolabral tissue quality after primary repair or 
recurrence after Bankart revision repair are also indications. In 
addition, various factors such as the patient's condition and the 
surgeon’s experience are considered before performing the Latar-
jet procedure. In a study of 189 patients, Yang et al. [7] compared 
a group that underwent arthroscopic Bankart and remplissage 
repair with a group that underwent the Latarjet procedure. Their 
findings were that those patients with less than 25% of glenoid 
bone loss had equivalent clinical outcomes between the two 
groups. Additionally, the Latarjet procedure resulted in less pa-
tient pain and low recurrence rates. In the same study, the Latar-
jet procedure was shown to have better clinical outcomes and 
lower recurrence rates in contact sports players. 

PREOPERATIVE PLANNING 

A preoperative glenohumeral computed tomography scan is 
helpful to assess anatomical information related to the procedure. 
During arthroscopy, accurately measuring the required length of 
the screw is often difficult due to unclear vision and restriction of 
access. Therefore, the recommendation is to determine the 

length of the fixation screw to be used by measuring the antero-
posterior length of the glenoid and the thickness of the coracoid 
process. The anatomical shape of the coracoid process should 
also be assessed. Since the anatomical direction and curvature of 
coracoid processes vary, a preoperative three-dimensional (3D) 
computed tomography scan can help determine the exact angle 
and direction when fashioning the screw hole and performing 
the osteotomy (Fig. 1). Hardy et al. [8] reported that preoperative 
computed tomography scans showed high reproducibility in 
identifying anatomical structures during arthroscopic Latarjet 
procedures. These researchers also compared the screw positions 
of groups with and without preoperative computed tomography 
and reported that the lower screw was located in a statistically 
unacceptable position in the group without preoperative plan-
ning, demonstrating the importance of preoperative planning 
[9]. 

Selection of Graft Fixation Methods 
The first arthroscopic Latarjet fixation method introduced by 
Lafosse et al. [6] required the use of two cannulated screws. How-
ever, fixation using metal screws can result in screw loosening 
and graft non-union. Coracoid graft fracture during screw inser-
tion and impingement of the screw head with the humeral head 
due to an inappropriate screw angle can also be complications. 

Because of these complications, surgeons have devised a pro-
cedure using cortical bone fixation buttons. Boileau et al. [10,11] 
introduced a method of passing two suture strands from the 
coracoid process to the posterior cortex of the glenoid through 
the bone tunnel and fixing the strands using the cortical buttons. 
In a study of 136 patients, Boileau et al. [10,11] reported that 
bone union was achieved in 95% of patients and that no second-
ary surgery was required to remove the implant. Xu et al. [12] in-
troduced a procedure using a cortical bone fixation button and 

Fig. 1. Checklists with preoperative three-dimensional computed tomography right shoulder. (A) Glenoid bone defect is assessed on enface 
view using Sugaya method. (B) The approximate screw angle and location should be determined by analyzing the direction and inclination of 
the coracoid process. (C) The anteroposterior length of glenoid is checked. (D) The anteroposterior thickness of the coracoid process is as-
sessed. Taken together with the anteroposterior glenoid size, this thickness estimates the approximate length of the screw.
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an anti-rotation suture anchor; they reported that 98% of 102 pa-
tients achieved bone union after an average follow-up of 40.3 
months. Similarly, Castricini et al. [13] devised a procedure using 
four cortical bone fixation buttons. 

Controversy surrounds the optimal fixation method for the 
graft. In a biomechanical study using a cadaver, Provencher et al. 
[14] reported that there were no significant differences in the 
maximum tensile strength and average failure strength between 
the metal screws and the cortical bone fixation buttons. However, 
Williams et al. [15] reported that the total load at failure and 
maximum cycle displacement for the cortical bone fixation but-
ton were significantly lower than that for a metal screw. Hardy et 
al. [16] analyzed 236 patients who had metal screw fixation and 
72 patients who had cortical button fixation. These researchers 
found a significantly lower instability recurrence of 2.5% with 
screw fixation compared to 8.3% in patients fixed with cortical 
buttons, demonstrating the superiority of metal screws in fixa-
tion. However, no patient needed revision surgery with recur-
rence of instability after using the cortical fixation buttons. Rath-
er, the re-operation rate was higher (5.9%) in patients with metal 
screws, which was due to complications such as metal screw irri-
tation and protrusion [16]. Therefore, each fixation method has 
pros and cons and is selected carefully according to the surgeon's 
preference and the patient's condition. 

SURGICAL TECHNIQUES 

We prefer the arthroscopic Latarjet procedure using two cannu-
lated screws, the same method as that proposed by Lafosse et al. 
[6] The surgical procedure consists of joint space exploration, 
anterior glenoid preparation, exposure of the coracoid process, 
coracoid osteotomy, separation of the subscapularis and coracoid 
transfer, and fixation with cannulated screws. 

Patient Position and Portal Placement 
The patient is placed in a modified beach chair position, and a 
surgical drape is applied to sufficiently expose the center of the 
sternum. The patient's upper body angle should be 30°–45°, 
which is lower than the general beach chair position. We use six 
arthroscopic portals. As with any other arthroscopy procedure, 
the arthroscopic Latarjet procedure requires an arthroscopic por-
tal hole in the appropriate location and thorough use of the por-
tal. These are crucial for successful surgery (Fig. 2). Some of 
these portals are unfamiliar; however, since the unfamiliar ones 
are anatomically safe, these are made with greater confidence as 
surgeons gain more experience. Since there are many procedures 
performed on the medial side of the conjoined tendon, anatomi-

cal knowledge is essential before performing surgery. Unlike oth-
er arthroscopic procedures, the portals in the arthroscopic Latar-
jet procedure do not use cannulas and move freely during the 
operation. 

Joint Space Exploration and Anterior Glenoid Preparation 
The posterior portal, the arthroscopic examination viewing por-
tal, for the introduction of the arthroscope is made parallel to the 
articular surface. After the arthroscopic examination, the anteri-
or portal is made on the lateral side of the coracoacromial liga-
ment. Instruments are inserted through the anterior portal; and 
the rotator interval, remnant anterior labral tissue, and joint cap-
sule are debrided to create sufficient space and prevent interfer-
ence between the glenoid and the transferred coracoid process. 
Marking the areas in the 2 and 5 o'clock positions from the ex-
pected location of the coracoid process graft attachment using an 
electric cautery device helps determine the location. Next, the 
lateral portal is made between the conjoined tendon and the sub-
scapularis tendon in a direction parallel to the upper part of the 
subscapularis tendon. Ease in checking the location of the cora-
coid process is achieved by releasing the lateral and inferior sur-
faces of the coracoid process through the lateral portal using 
electric cautery. 

When the arthroscopy is moved to the lateral portal, trimming 
the anterior glenoid bone surface by inserting the burr through 
the anterior portal is easy. This process not only provides decor-
tication for bone union but is also an important task in matching 
the shape of the inferior part of the coracoid and the anterior gle-
noid surface to achieve perfect congruency (Fig. 3). 

Exposure of the Coracoids Process 
With the lateral portal used as the viewing portal, the inferior 

Fig. 2. Portals for the arthroscopic Latarjet procedure. (A) Surface 
anatomy and portals location of right shoulder. P: posterior portal, A: 
anterior portal, L: lateral portal, I: inferior portal, M: medial portal, S: 
superior portal, CA: coracoacromial ligament, CT: conjoined ten-
don, SSc: subscapularis tendon. (B) Schematics of portals for ar-
throscopic Latarjet procedure [17].
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portal is created in the long axis of the conjoined tendon, which 
is near the axillary pouch at the surface anatomical perspective. 
Using the inferior portal as the working portal, the soft tissue of 
the lateral and superior surface of the coracoid, including the 
coracoacromial ligament, is released. Inserting a Wissinger rod 
into the anterior portal assists in the exposure of the superior 
surface of the coracoid and in securing sufficient space by sus-
taining the deltoid and thoracic muscles. 

After moving the arthroscopy to the inferior portal, the soft 
tissues on the superior and inferior surfaces of the coracoid are 
released as much as possible using the lateral portal as a working 
portal. Especially because the inferior surface of the coracoid will 
be attached to the anterior glenoid at a later stage of the opera-
tion, decortication can be performed in advance. Afterwards, the 
medial portal is made using a spinal needle in a position that can 
be entered in parallel to the glenoid articular surface. Using the 
medial portal as the working portal, the medial side of the cora-
coid is exposed. Since the musculocutaneous nerve is located 
medially to the coracoid, the pectoralis minor muscle is detached 
with caution so as not to damage the nerve. All soft tissue on the 
slope of the coracoid is removed, and the superior surface is ex-
posed to the border of the coracoclavicular ligament base. The 
medial and lateral sides of the conjoined tendon are also released 
to facilitate the transfer of the coracoid. 

Coracoid Osteotomy 
After the exposure to the coracoid is completed, a superior portal 
is formed for the osteotomy. Since the superior portal is used not 
only for osteotome insertion but also for making a screw hole in 
the coracoid, the location and size of the portal should be consid-
ered carefully. With the inferior portal as the viewing portal, a 
guide is inserted through the superior portal to select the loca-
tion to be drilled on the upper surface of the coracoid. Since the 
length and shape of coracoid processes differ between individu-
als, the use of preoperative 3D computed tomography is benefi-
cial to determine the direction of the coracoid that can be most 
congruently attached to the joint when inserting a guide. In addi-
tion, not positioning the guide too far is important to avoid distal 
cortical bone fractures. This is accomplished by identifying the 
interface between the tendon and the bone. The guide is posi-
tioned 7 mm inward from the lateral surface of the coracoid, two 
proximal and distal guide wires are inserted along the guide, and 
drilling is performed along the guide wire. After drilling, a top 
hat is inserted in each hole to prevent the metal screw head from 
being inserted into the coracoid cortical bone and causing a frac-
ture when pressure is applied during close contact with the ante-
rior glenoid bone. The coracoid holding wire is then inserted; 
this plays an important role in helping to connect the coracoid 
positioning double cannula after the coracoid osteotomy. The 
coracoid holding wire passes through the proximal top hat and 
the inferior surface of the coracoid, returns to the distal top hat, 
and is withdrawn via the proximal and distal ends through the 
medial portal (Fig. 4). 

Next, an osteotome is inserted through the superior portal to 
perform coracoid process osteotomy. If the burr is inserted 
through the lateral portal, decorticating the area in which the os-
teotomy is to be made can prevent fracture in an unexpected di-
rection. When the osteotomy is performed completely, the ar-
throscope can be moved to the lateral portal, and two 3.5-mm 
coracoid screws are connected to the coracoid thorough a double 
cannula along the coracoid holding wire to manipulate the cora-
coid process (Fig. 5). The sharp boundaries of the osteotomized 
site and the inferior surface of the coracoid are trimmed to fit the 
shape of the glenoid and decorticated to facilitate bone union. 

Subscapularis Muscle Separation and Coracoids Transfer 
The lateral portal is used as the viewing portal and the inferior 
portal as the working portal. The separation location is generally 
acceptable for the boundary between the upper 2/3 and the lower 
1/3 of the subscapularis tendon. However, separating the middle 
part of the subscapularis muscle does not affect the clinical out-
come. Limiting separation to the muscle as much as possible is 

Fig. 3. Anterior glenoid preparation (viewing portal: lateral, working 
portal: anterior, right shoulder). An electrocautery device and burr 
are inserted through the anterior portal to trim the transplant site of 
anterior glenoid. G: glenoid.
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Fig. 4. Exposure of the coracoid process (viewing portal: inferior, 
working portal: lateral and medial, right shoulder). The coracoacro-
mial ligament and pectoralis minor tendon were released from the 
lateral and medial side of the coracoid process, respectively. Then 
two top hats were inserted in the coracoid holes after making holes 
in appropriate positions using the guide. T: top hat, C: coracoid pro-
cess, CT: conjoined tendon.

Fig. 5. The double cannula connected to the osteotomized coracoid process (viewing portal: inferior, working portal: medial, right shoulder). 
(A) The osteotomized coracoid process is connected by the double cannula for fixation to the anterior glenoid. (B) Extra-corporeal view of the 
double cannula. The coracoid process can be easily controlled using a double cannula inserted through the medial portal. C: coracoid process, 
DC: double cannula, CT: conjoined tendon.
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recommended. However, if the size of the graft is large or if the 
patient has bulky muscles, separating some tendinous parts of 
the muscle may be necessary. Since the axillary nerves are located 
medially, identifying the nerves to prevent damage is helpful. 
Separating the subscapularis muscle and securing a space 
through which the coracoid process will be transferred is import-
ant. We insert a silastic drain into the anterior portal to draw the 
superior part of the subscapularis and insert a Wissinger rod into 
the posterior portal to drag the inferior part downward (Fig. 6). 

The coracoid graft connected to the double cannula is trans-
ferred through the separated subscapularis muscle to the anterior 
glenoid transplant site, which was marked previously. The 
Wissinger rod is inserted into the posterior portal and positioned 
parallel to the glenoid surfaces to determine the medial and lat-
eral positions of the coracoid graft. Care must be taken not to 
under-hang or overhang the graft with joint surfaces. 

Fixation with Metal Screws 
Once the location of the coracoid graft has been determined, 
each guide pin is inserted through the coracoid screw located in 
the double cannula for fixation. The guide pin passes through the 
transferred coracoid graft, the anterior and posterior cortical 
bones of the glenoid, and the posterior skin of the scapula and is 
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clamped outside the skin. This is to prevent the guide pin from 
pulling back during the removal of the cannulated drill. Once the 
guide pin is fixed, the coracoid screw is removed, and drilling is 
performed using a 3.2-mm cannulated drill bit through a double 
cannula. The length of the metal screw can be estimated by the 
depth of the drilling up to the posterior cortical bone. The 3.5-
mm cannulated screw is inserted after drilling. After the two 
metal screws are partially inserted, insertion is completed by al-
ternating compression of the two metal screws so that the cora-
coid graft can be properly compressed. Both the metal screw in-
sertion and the glenoid and coracoid bone fixation status must 
be checked through the lateral portal (Fig. 7). This fixation as-
sessment is to ensure that the fixation is parallel to the glenoid 
surface. After surgery, plain radiographs and computed tomogra-
phy scans are used to confirm the location of the coracoid graft 
and the direction of the metal screw (Fig. 8). 

DISCUSSION 

Latarjet Procedure versus Bankart Repair 
Recent studies comparing mid- to long-term clinical outcomes 
and complication rates of Bankart repair to the Latarjet proce-
dure showed that the Latarjet procedure was equivalent or supe-
rior to Bankart repair. According to a meta-analysis by Imam et 
al. [18], which included 3,275 shoulder joints, the infection rate 

of patients who underwent the Latarjet procedure was higher 
than that of those undergoing Bankart repair. However, the risk 
of recurrence or reoperation rate was higher in the Bankart re-
pair group as the follow-up period lengthened.16 In a long-term 
follow-up study of adolescent patients with recurrent anterior 
shoulder dislocation, Waltenspül et al. [19] found that the treat-
ment failure and re- operation rates were significantly higher in 
the patients who underwent Bankart repair; however, there was 
no difference in the Constant scores and subjective shoulder val-
ues between the two groups. Ernstbrunner et al. [20] comparing 
patients with a mean age of 47 years reported that there were no 

Fig. 6. Subscapularis muscle separation and anterior glenoid expo-
sure (viewing portal: lateral, working portal: inferior, right shoulder). 
The subscapularis muscle was split using an electrocautery device, 
and a space was secured for the coracoid graft with a silastic drain 
and a Wissinger rod. G: glenoid, SSc: subscapularis muscle, W: 
Wissinger rod.

Fig. 7. Fixation of the coracoid process raft to anterior glenoid (view-
ing portal: lateral, working portal: medial, right shoulder). After in-
serting two guide pins, drill and insert the 3.5-mm cannulated 
screws. For proper compression, apply pressure alternately to the two 
upper and lower metal screws. The coracoid bone is fixed parallel to 
the glenoid surface. G: glenoid, C: coracoid process.

Fig. 8. Postoperative three-dimensional computed tomographyafter 
arthroscopic Latarjet procedure of right shoulder. (A) The trans-
ferred coracoid process forms proper congruency with the existing 
glenoid articular surface. (B) The coracoid process was well-fixed at 
the appropriate height in the enface view.
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differences in subject shoulder values, glenohumeral arthritis 
grades at the final follow-up, and revision rates; but the rates of 
re-dislocation or subluxation were higher in the Bankart repair 
group. Rossi et al.’s study [21] of rugby players with less than 20% 
glenoid bone defects also found that the Latarjet procedure had 
lower recurrence and reoperation rates than Bankart repair de-
spite no differences in the range of motion, Rowe scores, Athletic 
Shoulder Outcome Scoring System scores, and time of return to 
sports. Rodkey et al. [22] reported that the recurrence of instabil-
ity was lower in the primary Latarjet group than with the Latarjet 
revision patients who failed after Bankart repair, emphasizing the 
importance of the Latarjet procedure as a primary surgery. 

Comparison of Open versus Arthroscopic Latarjet Procedure 
The biggest difference between open and arthroscopic Latarjet 
procedures is that in open surgery, the anterior joint capsule is 
reconstructed using the coracoacromial ligament. This is not true 
of the arthroscopic procedure. To compensate for this, one study 
reported good results by performing anterior capsular recon-
struction using anchors in arthroscopic surgery [23]. In the re-
sults of biomechanical studies using cadavers to compare these 
differences, Schulze-Borges et al. [24] showed that the translation 
was significantly decreased in the abduction position in open 
surgery compared to the arthroscopic procedure. However, there 
was no difference between the two groups in the abduction-ex-
ternal rotation position. Kleiner et al. [25] reported that there 
was no difference in the translation of the shoulder joint regard-
less of reconstruction of the anterior capsule and that the range 
of external rotation movement decreased in the group that un-
derwent anterior capsular reconstruction. 

Clinical Outcomes of Arthroscopic Latarjet Procedure 
Recently, many clinical trials have been reported to show satis-
factory outcomes. Zhu et al. [23] reported that graft union was 
achieved in all 52 patients after an arthroscopic Latarjet proce-
dure with anterior shoulder instability. Dumont et al. [26] also 
reported satisfactory clinical outcomes in a study with at least 5 
years of follow-up. In addition, several prospective studies have 
reported equivalent clinical outcomes between arthroscopic and 
open Latarjet surgery, drawing more attention to its effectiveness 
[27-30]. Other studies comparing the clinical outcomes of ar-
throscopic and open Latarjet surgery have been reported recently 
(Table 1) [27-34]. Hurley et al. [31] compared clinical outcomes 
of 102 patients with an average of 51.3 months of follow-up and 
reported that there was no significant difference between open 
and arthroscopic surgery. Ali et al. [32] observed 48 patients with 
open and arthroscopic Latarjet surgery for an average of 30.5 

months and compared the range of motion, strength, visual ana-
log scale (VAS) scores, Rowe scores, and Western Ontario Shoul-
der Instability (WOSI) scores. Postoperative computed tomogra-
phy was used to evaluate the Gerber index, Sugaya index, and su-
peroinferior position of the graft bone, as well as screw angle 
with glenoid surface in axial images (a-angle). Graft resorption 
and glenohumeral arthritis grade at final follow-up were also 
evaluated. These researchers reported that internal rotation was 
significantly reduced, the WOSI score was higher at final fol-
low-up, and the screw tended to be angulated more medially in 
the arthroscopic Latarjet group. In a prospective study that ana-
lyzed 184 patients, Nourissat et al. [29] compared postoperative 
pain and WOSI scores and reported less pain on postoperative 
days 3 and 7 and better WOSI scores at 3 months postoperatively 
in the arthroscopic group. Marion et al. [27] evaluated VAS 
scores in the first week after surgery, the position of the graft us-
ing computed tomography in the third month after surgery, and 
WOSI scores in 58 patients. This group observed that patients 
had less pain in the first week after the surgery and a better equa-
torial position in arthroscopic surgery; there were no significant 
difference in the WOSI scores between the two groups. Zhu et al. 
[30] examined 44 patients with open surgery and 46 patients 
with arthroscopic surgery for at least 2 years of follow-up and 
evaluated the shoulder function and 1-year postoperative graft 
resorption. In that study, the coracoid graft was in a more proper 
superoinferior position in open surgery, but there were no signif-
icant differences in other measures. Graft resorption occurred to 
a lesser extent in arthroscopic surgery, which may be accounted 
for by the maintenance of soft tissue and blood supply around 
the coracoid process. 

Complications of Arthroscopic Latarjet Procedure 
A systematic review of 89 clinical papers, including 7,175 pa-
tients, demonstrated that the short-term complication rate of the 
arthroscopic Latarjet procedure was 6.8%, which was not signifi-
cantly different from the 6.1% complication rate of open surgery 
[35]. As for the types of complications, 3.2% of graft-related com-
plications were coracoid fractures or non-unions, 1.9% were im-
plant-related problems, 0.7% were neurological complications, 
0.5% were infections, and 0.5% were other complications. How-
ever, while the graft-related complication was mainly non-union 
after the open surgery, arthroscopic surgery was performed 
mainly due to the fracture of the coracoid graft. This may be due 
to the technical difficulties of arthroscopic surgery. In a study on 
the learning curve of the arthroscopic method reported by Kor-
dasiewicz et al. [34], complications such as graft fracture ap-
peared at the beginning of the learning curve. In a systematic re-
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view of 35 clinical papers, Cho et al. [36] analyzed the complica-
tions of the Latarjet procedure by categorizing them as intraop-
erative, postoperative, and instability-related. Intraoperative 
complications such as graft fractures were higher for the ar-
throscopic procedure, while instability-related complications 
were higher for open surgery. 

CONCLUSIONS

The arthroscopic Latarjet procedure is a surgical method with 
several advantages and can result in equivalent levels of patient 
shoulder function and complication rates compared with open 
surgery. However, since the Latarjet arthroscopic techniques 
compared to general arthroscopic techniques are relatively diffi-
cult and the learning curves are slow, surgery should be per-
formed by surgeons with advanced anatomical knowledge and 
abundant experience. 
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