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Background: Various methods exist for managing the joint capsule during the Latarjet procedure. Repairing the capsule to the
native glenoid rim results in an extra-articular bone block, while repairing it to the remnant coracoacromial ligament stump of the
coracoid graft renders it intra-articular. The technique that optimizes patient outcomes is not well defined.

Purpose: To compare the outcomes of intra-articular and extra-articular bone block techniques for the Latarjet procedure.

Study Design: Systematic review; Level of evidence, 4.

Methods: Using PRISMA (Preferred Reporting Items for Systematic Review and Meta-Analyses) guidelines, we queried the
PubMed, EMBASE, and the Cochrane Library for all studies reporting outcomes of the Latarjet procedure with a clearly defined
method of capsular repair that rendered the coracoid graft intra-articular or extra-articular. The included levels of evidence and
degree of heterogeneity in this study precluded meta-analysis. Outcomes of interest included preoperative variables, surgical
technique, rehabilitation protocols, functional outcome assessments, recurrent instability, range of motion, and radiographic
findings.

Results: A total of 16 studies including 816 patients were included. A total of 8 studies employed an intra-articular bone block in
338 patients, while the other 8 employed an extra-articular technique in 478 patients. There was variation among studies in ref-
erence to baseline patient characteristics, surgical techniques, rehabilitation, methods for assessing patient outcomes, and follow-
up times. Rates of postoperative instability were reported in 8 intra-articular (0%, 0%, 2.1%, 2.7%, 3.2%, 5%, 5.4%, 5.9%) and 7
extra-articular (0%, 0%, 1.2%, 2%, 3.9%, 6.3%, 14%) bone block studies. Postoperative osteoarthritis or progression of pre-
operative osteoarthritis was reported in 5 intra-articular bone block studies (0%, 5.6%, 23.5%, 23.5%, 25%) and 4 extra-articular
bone block studies (0%, 1.9%, 5.2%, 8.6%).

Conclusion: Varying capsular repair methods appeared to provide similar outcomes regarding stability. There was an apparent
trend toward higher rates of post-traumatic arthritis among studies in which an intra-articular bone block technique was employed;
however, it is possible that this was influenced by substantially different follow-up times between groups and other various sources
of heterogeneity among the included studies. There were no studies in the literature directly comparing intra-articular and extra-
articular bone block techniques. Large-scale randomized controlled trials or comparative studies are needed to draw stronger
conclusions comparing the 2 techniques.
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Anterior shoulder instability is a commonly encountered
shoulder problem affecting an estimated 1.7% of the gen-
eral population.20 In young athletes who sustain a trau-
matic injury resulting in shoulder instability, the rate of
recurrent instability after nonoperative management is as

high as 75% to 92%.6,41,43 Arthroscopic capsulolabral repair
has been shown to decrease the recurrence rate to approx-
imately 4% to 51%.6,21,34,35,40,41 However, glenoid bone loss
is encountered in a large proportion of patients with recur-
rent shoulder instability, and almost 30% of these patients
have clinically significant bone loss.15,39 Bony defects>20%
to 25% of the glenoid surface are known to contribute to an
unstable glenohumeral joint and are considered “critical
glenoid bone loss.”26 In these cases, soft tissue stabilization
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alone is often insufficient to restore and sustain shoulder
stability over time, and thus a glenoid bone reconstruction
procedure may be more appropriate in providing better
long-term outcomes.

Bone grafting procedures for shoulder instability with
critical glenoid bone loss have increased in frequency
over the past 2 decades, especially outside the United
States.11,12,36 Among these, the Latarjet procedure is often
considered the gold standard.12,36 It is thought to provide
shoulder stability via the bone block effect produced by the
transferred coracoid graft offering increased articulating
arc and the sling effect produced by the tensioning of the
inferior subscapularis muscle and the transferred conjoint
tendon.18,44 After coracoid fixation, shoulder stability may
be further augmented by repair of the anterior-inferior cap-
sule.44 Capsular repair techniques generally include (1)
suturing the medial aspect of the capsule to the remnant
coracoacromial ligament (CAL) stump of the transferred
coracoid, resulting in an intra-articular bone block, and
(2) fixing the medial portion of the anterior capsule to the
native glenoid, rendering the bone block extra-articular.

When the capsule is repaired to the CAL, it is effectively
elongated by the thickness of the bone block and the length
of the CAL stump. However, repairing the capsule to the
glenoid tightens the anterior soft tissues, with more tension
when there is greater bone loss because of the fixation point
on the glenoid, which may affect external rotation. Because
capsular repair technique dictates the position of the cora-
coid graft in relation to the glenohumeral joint, it may influ-
ence the risk of postoperative osteoarthritis. Methods that
leave the coracoid graft in an extra-articular position pre-
vent it from making direct contact with the articular sur-
face of the humeral head if the capsular repair remains
intact and the bone block is placed at or below the level of
the native glenoid articular surface. Repairing the capsule
to the native glenoid, thereby establishing an extra-
articular location of the transferred coracoid bone, has been
associated with a decrease in the rate of arthritis at long-
term follow-up, compared with historical controls.7

There is a paucity of literature that has directly com-
pared capsular repair technique outcomes in the setting
of a Latarjet procedure. To this end, the purpose of this
systematic review was to compare the clinical outcomes
after the Latarjet procedure with an intra-articular versus
extra-articular bone block position. We hypothesized that

intra-articular bone grafting techniques would be associ-
ated with less external rotation loss after the Latarjet pro-
cedure while extra-articular bone grafts would be
correlated with a decrease in the rate of postoperative
arthritis.

METHODS

A systematic review was performed according to PRISMA
(Preferred Reporting Items for Systematic Reviews and
Meta-Analyses) guidelines. In February 2019, 2 indepen-
dent reviewers (H.S.S. and A.L.V.) searched PubMed,
EMBASE, and the Cochrane Library using the term
“Latarjet.” We sought all studies reporting outcomes of the
Latarjet procedure with a clearly defined method of capsu-
lar repair. Studies with a capsular repair technique that
rendered the coracoid graft intra-articular or extra-
articular were included. Articles not published in the
English language as well as technique reports and biome-
chanical studies were excluded. The included levels of evi-
dence and degree of heterogeneity in this study precluded
meta-analysis.

After duplicate studies were removed across the 3 data-
bases, titles and/or abstracts were reviewed, and full-text
articles were further assessed for eligibility. Data were
extracted and cross-checked for accuracy. Outcomes of inter-
est included patient characteristics, preoperative details,
surgical technique, rehabilitation protocol, recurrent insta-
bility, clinical evaluation, and radiographic findings. Due to
heterogeneity among studies in patient populations, surgical
techniques, and outcome assessments, quantitative assess-
ment via meta-analysis was not appropriate.

RESULTS

The literature search returned a total of 1201 records. After
applying our criteria, 16 studies were included (Figure 1).#

The capsular repair technique rendered the coracoid graft
intra-articular in 8 studies2,5,28,30,32,33,38,48 and extra-
articular in the other 8 studies.1,4,7,8,16,31,46,47
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Details of the Included Studies

Table 1 provides details of the included studies. Among the
studies reporting on an intra-articular coracoid graft posi-
tion, 2 compared the results of open Latarjet with those of
arthroscopic Bankart repair.38,48 Results from these studies
were extracted only for patients who underwent Latarjet.
Marion et al30 compared results after the arthroscopic and
mini-open Latarjet; however, they did not explicitly describe
the capsular management technique or the position of the
bone block in the arthroscopic group. Thus, data were only
extracted for patients in the mini-open group. Bonnevialle
et al5 compared 2 surgical revision techniques for recurrent
anterior shoulder instability after failed selective capsular
repair (SCR): repeat SCR and Latarjet. Similarly, our review
only included data from patients with a coracoid transfer pro-
cedure. Kee et al28 compared the clinical outcomes of collision
and noncollision athletes who had undergone Latarjet with a
uniform capsular management technique. The remaining 3
studies conducted retrospective case series with no compari-
son groups.2,32,33 Among studies reporting on the Latarjet
procedure with an extra-articular graft position, 2 compared
the outcomes of an open versus arthroscopic approach.31,46

The remaining 6 studies performed retrospective case series
with no comparative study groups.1,4,7,8,16,47

Preoperative Evaluation

All included studies comprised patients who underwent
Latarjet for recurrent anterior shoulder instability;
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Figure 1. PRISMA (Preferred Reporting Items for Systematic
Review and Meta-Analyses) flowchart describing the process
for selecting studies included in the review.

TABLE 1
Characteristics of the Included Studiesa

Lead Author
Study Design

(LOE)
MCMS
Score

Patients,
Nb

Sex,
M/F, n

Mean
Age, y

Follow-up, Mean ± SD
(Range)

Enrollment
Period Country

Intra-articular Bone Block

Russo38 Cohort (3) 46 20 14/6 23.4 21 (20-39) mo 2011-2015 Italy
Kee28 Cohort (4) 63 56 54/2 26.5 67 mo 2007-2014 Republic

of Korea
Beranger2 Case series (4) 49 47 46/1 27.9 46.8 mo 2009-2012 France
Bonnevialle5 Cohort (4) 42 6 NR 33.3 40 (24-65) moc 2005-2009 France
Neyton33 Case series (4) 36 34 34/0 23.4 144 (68-237) mo NR France
Zimmermann48 Cohort (3) 50 93 82/11 30.8 10 (6-16) y 1998-2007 Switzerland
Marion30 Prospective (2) 48 22 16/6 27.3 29.8 ± 4.4 mo 2012 France
Mizuno32 Case series (4) 38 60 49/11 29.4 20 (18-22) y 1988-1993 France

Extra-articular Bone Block

Zhu47 Case series (4) 45 52 42/10 31.7 28.4 (24-41.7) mo 2013-2014 China
Zhu46 Cohort (3) 54 90 68/22 33.4 37.1 (24.2-62.3) mo 2011-2012 China
Boileau4 Case series (4) 48 70 56/14 24 35 (24-60) mo 2007-2010 France
Flinkkilä16 Case series (4) 38 52 45/7 28.4 38 (24-85) mo 2007-2011 Finland
Metais31 Cohort (3) 48 64 NR 27.8 22.7 ± 4.1 (13.3-31.5) moa 2013-2014 France
Bouju7 Case series (4) 46 68 48/20 26.7 13 ± 2 y 2007-2010 France
Burkhart8 Case series (4) 35 47 46/1 26.5 59 ± 18.5 (32-108) mo 1996-2002 USA
Atalar1 Case series (4) 30 35 33/2 35 24 ± 12.2 (12-74) mo 2005-2011 Turkey

aF, female; LOE, level of evidence; M, male; MCSM: Modified Coleman Methodology Score; NR, not reported.
bValues represent the number of patients in whom the capsular management technique was reported and thus included in our analysis.
cIncluding patients who underwent a surgery other than Latarjet.
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however, there were differences in their respective patient
populations (Table 2). A total of 8 studies reported the num-
ber of patients who had undergone a prior ipsilateral shoul-
der instability surgery,1,5,7,16,28,30,31,38 and 2 studies excluded
such patients.4,32 The remaining 6 studies2,8,33,46-48 did not
report these values. A total of 12 studies provided details
regarding glenoid bone loss,** and 4 studies did not.1,2,31,48

Surgical Technique

In accordance with our inclusion criteria, all studies
described the technique used to manage the joint capsule.
Eight studies that employed an intra-articular bone block
position described repair of the joint capsule to the remnant
CAL stump (Figure 2).2,5,28,30,32,33,38,48 Among these, 2
studies specified the capsular repair being performed with
the arm in external rotation,32,33 and 1 study mentioned the
capsule being repaired without inducing retightening.5

There was minor variation among these studies in the man-
agement of the subscapularis. The authors of 6 studies
employed a horizontal split between the upper two-thirds
and lower one-third of the subscapularis.2,28,32,33,38,48 Kee
et al28 described repairing the subscapular split, while
Beranger et al2 mentioned its not being repaired. The
remaining 4 studies did not report whether or not the sub-
scapularis split had been repaired.32,33,38,48 Marion et al30

reported the subscapularis tendon’s being closed via 1 X-
suture but did not describe the method by which it was
incised. Bonnevialle et al5 employed an L-shaped tenotomy
that was subsequently sutured in the anatomic position
using separate stitches and nonabsorbable braided sutures.

Eight studies described an extra-articular bone block
technique.1,4,7,8,16,31,46,47 In 7 of these studies, this was
achieved using 1 to 3 suture anchors to secure the capsule
to theanterior rim of the nativeglenoid (Table3).1,4,8,16,31,46,47

In contrast, Bouju et al7 described a method in which three
1.5-mm holes were drilled on the lateral side of the bone block
to form 2 transosseous U-suture formations for capsular
repair (Figure 3). The approach was arthroscopic in 4
studies,1,4,31,46 open in 3 studies,7,8,16 and a comparison of
arthroscopic versus open surgery in 1 study.46 The method
by which the subscapularis, labrum, and capsule were man-
aged in each study, as well as details regarding bone block
fixation, are outlined in Table 3.

Rehabilitation

Fifteen studies described their respective rehabilitation
protocols.†† In 11 studies, a 1- to 6-week period of immobi-
lization with a sling was reported.‡‡ In 4 studies, passive
range of motion exercises were permitted in the immediate
postoperative period.1,2,4,30 Figure 4 provides a visual rep-
resentation of the progression of rehabilitation among the
studies in which it was reported.

Functional Outcomes

Intra-articular Bone Blocks. Five of the 8 studies that
employed an intra-articular bone block technique reported
postoperative Rowe scores (Table 4).5,28,32,33,38 Among
these, preoperative Rowe scores were reported in 3 studies,
all of which demonstrated significant improvements at
final follow-up.28,32,38 The only intra-articular bone block
study that reported Constant-Murley scores found a signif-
icant improvement from preoperative values at final
follow-up.38 Other functional outcome scores reported
among the intra-articular bone block studies included
Walch-Duplay scores in 2 studies5,33 and University of
California Los Angeles scores in 1 study.28

Extra-articular Bone Blocks. Five of the 8 studies that
employed an extra-articular bone block technique reported
postoperative Rowe scores.1,4,31,46,47 Among these, preopera-
tive Rowe scores were reported in 3 studies, all of which dem-
onstrated significant improvements at final follow-up.1,46,47

Three extra-articular bone block studies reported Constant-
Murley Scores.8,46,47 Among these, 2 studies included pre-
operative values,46,47 and both reported no significant
improvements from preoperative scores in patients who
underwent arthroscopic Latarjet. However, mean preoper-
ative Constant-Murley scores in these studies were 91.5 in
1 study47 and 93.1 in the other.46 Other functional outcome
scores reported among the intra-articular bone block
studies included Walch-Duplay scores in 4 studies.4,7,8,31

Recurrent Instability

Intra-articular Bone Blocks. Among the intra-articular
bone block studies, 6 reported the incidence of re-
current dislocations2,5,28,32,33,48 and 5 reported recurrent
subluxations,5,28,32,33,48 with rates ranging from 0% to
2.8% and 0% to 3.6%, respectively. Three intra-articular
bone block studies performed the apprehension test
clinically.5,33,48 In these studies, a positive test was elicited
in 2 of 6 patients (33.3%),5 5 of 34 patients (14.7%),33 and 10
of 93 patients (10.8%).48 Beranger et al2 noted that the
mean patient-reported level of apprehension quantified on
a numerical scale from 0 (none) to 10 (extreme) was 1.7 at
final follow-up.

Extra-articular Bone Blocks. Among the 8 extra-
articular bone block studies, 7 reported the incidence of
recurrent dislocations.1,4,7,8,16,46,47 Of these 7 studies, 3
reported no postoperative dislocation episodes,1,46,47 and
3 reported 1 patient with recurrent dislocation (range,
1.4%-1.9%).4,7,16 Burkhart et al8 reported that 4 of 102
patients (3.9%) had a recurrent dislocation in the early
postoperative period, 1 of which was due to a grand mal
seizure and 3 of which were due to premature return to
high-risk activity against medical advice. Recurrent sub-
luxation was reported in 0% of patients among 4 stud-
ies7,8,46,47 and 6 of 52 patients (11.5%) in 1 study.16

Clinical assessment of persistent apprehension was per-
formed in 5 studies.4,8,31,46,47 A positive result was reported
in 0% of patients in 2 studies,46,47 while Boileau et al4 found
that 13 of 70 patients (18.6%) had persistent apprehension.
The remaining 2 studies reported persistent apprehension

**References 4, 5, 7, 8, 16, 28, 30, 32, 33, 38, 46, 47.
††References 1, 2, 4, 5, 7, 8, 16, 28, 30, 32, 33, 38, 46–48.
‡‡References 5, 7, 8, 16, 28, 32, 33, 38, 46–48.
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TABLE 2
Preoperative Evaluationa

Lead Author Patient Description

Prior
Instability
Surgery

Duration of
Instability

Dislocation/Subluxation
Episodes Glenoid Lesionsb Hill-Sachs

Intra-articular Bone Block

Russo38 Athletes with ASI
GBL 5%-23%
Hill-Sachs > one-third humeral head
Failed Bankart repair or had

dislocation with glenoid fracture

1 (5) NR Dislocation: 12 (5-50)c

Subluxation: NR
18.5% (5%-23%)c NR

Kee28 Athletes with recurrent ASI 42 (56) C: 5.5 ± 3.8 y
NC: 8.9 ± 6.3 y

Dislocation:
C: 16.9 ± 20.2
NC: 17.5 ± 17.0

Subluxation: NR

C: 21.9% ± 6.1%
NC: 23.0% ± 6.3%

56 (100)

Beranger2 Athletes aged <50 y with chronic
traumatic ASI

ISIS score >3

NR NR Dislocation or subluxation:
1: 1 (2.1)
2-5: 27 (57)
6-10: 9 (19.1)
>10: 10 (21.3)

NR NR

Bonnevialle5 Recurrent ASI
Failed SCR
GBL

SCR: 6 (100) NR Dislocation: 3 (50)
Subluxation: 3 (50) 38% (20%-45%)

6 (100)

Neyton33 Rugby players with recurrent ASI NR 40 (3-163) mo NR Fracture: 18 (48.6)
Erosion: 9 (24.3)

25 (67.6)

Zimmermann48 Recurrent ASI NR NR NR NR NR
Marion30 Chronic traumatic ASI

ISIS score >3
2 (9.1) NR Dislocation: 3.1 ± 3

Subluxation: 4.5 ± 7.3
12 (54.6) 20 (90.9)

Mizuno32 Recurrent traumatic ASI Excl NR Recurrent dislocation:
63 (92.6)

Recurrent subluxation:
5 (7.5)

Fracture: 24 (35.3)
Defect: 15 (22.1)

56 (82.4)

Extra-articular Bone Block

Zhu47 Unidirectional traumatic ASI
GBL >20%

NR NR NR 23.3% ± 2.8% NR

Zhu46 Recurrent ASI
GBL >20%

NR NR Dislocation:
O: 37 ± 50 (3-200)
A: 45 ± 122 (4-600)

Subluxation: NR

O: 25.0% ± 4.1%
A: 23.6% ± 2.7%

NR

Boileau4 GBL >20%
Primary stabilization surgery
ISIS score >3

Excl 65 (7-480) mo Dislocation: 5 (2-100)
Subluxation: 58 (3-100)

Erosion: 50 (71)
Fracture: 20 (29)

61 (87)

Flinkkilä16 Recurrent ASI
Failed Bankart repair

1 failed: 46
(88.5)

2 failed: 6
(11.5)

NR NR Normal: 18 (34.6)
Erosion: 28 (53.8)
Fracture: 4 (7.7)

50 (96.2)

Metais31 ASI 6 (9.4) NR Dislocation: 78%c

Subluxation: 17%c
NR NR

Bouju7 Recurrent ASI 0 NR Dislocation:
1: 1 (1.4)
2-30: 57 (81.4)

Subluxation: 12 (17.1)

Fracture: 30 (44)
Erosion: 40 (59)

NR

Burkhart8 ASI
Inverted pear glenoid

NR NR Dislocation:
1-3: 18 (38.3)
4-50: 24 (51.1)
>50: 5 (10.6)

Median: 6
Subluxation: NR

Banana glenoid:
10 (9.8)d

NR

Atalar1 Recurrent ASI
GBL

7 (20) 14.9 ± 13.2 mo Dislocation: 10.8 ± 6.5
Subluxation: NR

NR NR

aData are reported as number of shoulders (%) or mean ± SD (range) unless noted otherwise. A, arthroscopic; ASI, anterior shoulder
instability; C, collision; Excl, excluded; GBL, glenoid bone loss; ISIS, Instability Severity Index Score; NC, noncollision; NR, not reported; O,
open; SCR, selective capsular reconstruction.

bReported as mean % GBL ± SD (range), or number of patients with GBL (%).
cValue for entire study population while only 1 cohort was included in our analysis.
dBanana glenoid described by authors as a glenoid so eroded that it assumes the shape of a banana.

The Orthopaedic Journal of Sports Medicine Intra-articular Versus Extra-articular Coracoid Grafts 5



in 2.1%8 and 31.6%,31 but these studies had low clinical
follow-up rates of 46% and 30%, respectively (Table 5).

Range of Motion

Intra-articular Bone Blocks. Among the 8 intra-articular
bone block studies, only 1 study reported preoperative and
postoperative range of motion values.5 In this study, mean
external rotation decreased from 76.7� to 54.2� at 0� of
abduction and 99.2� to 74.2� at 90� of abduction after a
mean follow-up period of 40 months (range, 24-65 months).
It is important to note, however, that data from this study
represented 6 patients who underwent Latarjet after failed
SCR. Russo et al38 reported that limited external rotation
was found in 12 of 20 patients (60%), with a mean loss of
9� with the arm in a neutral position and 5� at 90� of abduc-
tion after a mean postoperative period of 21 months (range,
20-39 months). However, mean preoperative and postoper-
ative range of motion values of the entire cohort were not
reported. Kee et al28 reported that the mean external rota-
tion after a mean 67-month follow-up was 47� and that the
average discrepancy from the contralateral shoulder was
4.5�. However, preoperative range of motion values were
not reported in this study. The reported range of motion
values for internal rotation and forward flexion among
these studies are detailed in Table 6.

Extra-articular Bone Blocks. Among the 8 extra-
articular bone block studies, 4 reported preoperative and

Figure 2. Illustration demonstrating the intra-articular bone
block technique with the medial capsule sutured to the
remnant coracoacromial ligament stump of the bone graft.
(Reprinted with permission from Mizuno N, Denard PJ, Raiss
P, Melis B, Walch G. Long-term results of the Latarjet proce-
dure for anterior instability of the shoulder. J Shoulder Elbow
Surg. 2014;23(11):1691-1699.32)

TABLE 3
Surgical Techniquea

Lead Author
Open/

Arthroscopic Subscapularis Labrum
Coracoid Graft

Fixation Capsule

Intra-articular Bone Block

Russo38 Open Horizontal split between upper
two-thirds and lower third;
repair NR

Damaged labrum excised
Concomitant type 2

SLAP tears repaired
with additional anchor
(n ¼ 3)

4-mm screw with
washer (n ¼ 16)

2 screws when graft
>2.5 cm (n ¼ 4)

CAL stump sutured to the
capsule and IGHL

Kee28 Open Horizontal split between upper
two-thirds and lower third

Split repaired

NR 2 � 3.5—mm screws CAL stump sutured to
capsule

Beranger2 Open Horizontal split between upper
two-thirds and lower third

Not repaired

NR 2 � 3.75—mm
screws

CAL stump sutured to
capsule

Bonnevialle5 Open L-shaped tenotomy, repaired Damaged labrum excised 1 � 4.5–mm
compression
screw

CAL stump sutured to
capsule without
inducing retightening

Neyton33 Open Horizontal split between upper
two-thirds and lower third;
repair NR

Labrum and anterior
periosteal sleeve
excised

2 � 4.5–mm
malleolar screws

CAL stump sutured to
anterior capsule with
arm in maximal ER

Zimmermann48 Open Split longitudinally slightly
below its midlevel; repair
NR

Anteroinferior aspect
resected

2 � 4.5–mm
malleolar screws

CAL stump sutured to
most medial aspect of
capsule

(continued)
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postoperative range of motion values.8,31,46,47 Zhu et al47

reported mean external rotation decreasing from 54.6� pre-
operatively to 52.4� after a mean 28.4-month follow-up
(range, 24.0-41.7 months). In the study by Zhu et al,46 mean
losses of 4.5� and 6.3� of external rotation were observed in
the open and arthroscopic groups, respectively, after a
mean postoperative period of 37.1 months (range, 24.2-
62.3 months). Metais et al31 found that mean external rota-
tion decreased from 70.4� to 61.1� at 0� of abduction and

90.0� to 88.9� at 90� of abduction after a mean 22.7-month
follow-up (range, 13-32 months). Burkhart et al8 reported a
mean 5.1� loss in external rotation at 59-month follow-up
(range, 32-108 months), with reported values decreasing
from a mean of 55.3� preoperatively to 50.2� postopera-
tively. Boileau et al4 reported that after a mean 35-
month follow-up (range, 24-60 months), the mean external
rotation was 57� (range, 20�-90�), and a 9� discrepancy in
external rotation from the contralateral shoulder was

TABLE 3 (continued)

Lead Author
Open/

Arthroscopic Subscapularis Labrum
Coracoid Graft

Fixation Capsule

Intra-articular Bone Block

Marion30 Mini-open Split NR, repaired with 1�
suture

NR 2 � 4–mm
cancellous screws

CAL stump sutured to
capsule

Mizuno32 Open Horizontal split between upper
two-thirds and lower third;
repair NR

Anterior labrum and
periosteal sleeve
excised

2 � 4.5–mm
cancellous screws

CAL stump sutured to
capsule with arm in ER

Extra-articular Bone Block

Zhu47 Arthrosc Horizontal split extended to
muscle-tendon junction to
avoid insertion on lesser
tuberosity; repair NR

NR 2 � 4–mm
cancellous screws

1 or 2 suture anchors at
3- to 5-o’clock position of
glenoid

Zhu46 Open: 44
Arthrosc: 46

Open: NR
Arthrosc: Horizontal split

extended to muscle-tendon
junction to avoid insertion
on lesser tuberosity; repair
NR

NR 2 � 4–mm
cancellous screws

1 or 2 suture anchors at
3- to 5-o’clock position of
glenoid

Boileau4 Arthrosc Horizontal split between upper
two-thirds and lower third

Not repaired

Left intact, reattached
with capsule

1 � 4.0-mm
cannulated screw

Capsule and labrum
reattached with 2-3
suture anchors at 3-, 4-,
and 5-o’clock positions of
glenoid rim

Finkkilä16 Open Horizontal split between upper
two-thirds and lower third

Not repairedb

NR 2 � 3.5–4.5 mm
screws depending
on graft size

Repaired to native glenoid
rim using suture
anchors

Metais31 Arthrosc NR Left intact, reattached
with capsule using
single anchor

2 cortical buttons
and a 4-strand
suture

Capsule and labrum
reattached using 1
anchor at 3-o’clock
position of glenoid

Bouju7 Open Horizontal split between upper
two-thirds and lower third;
lateral portion repaired

Resected where damaged 2 � 3.5–mm screws Transosseous sutures
through lateral side of
graft

Burkhart8 Open Upper half detached distally
with subsequent repair or
horizontal split between
upper two-thirds and lower
one-third.

Superior labral
disruption addressed
with suture anchor
repair

2 � 4–4.5 mm
screws

3 suture anchors at 3-, 4-,
and 5-o’clock positions of
native glenoid

Atalar1 Arthrosc Upper half sectioned from its
insertion in an L-shape with
subsequent repair

NR 2 � 4–mm
cannulated
cancellous screws
(n ¼ 14)

Wedged profile plate
(n ¼ 21)

2 suture anchors at 4- and
5-o’clock positions of
native glenoid

aArthrosc, arthroscopic; CAL, coracoacromial ligament; ER, external rotation; IGHL, inferior glenohumeral ligament; NR, not reported;
SLAP, superior labrum anterior to posterior.

bIn patients who had hyperlaxity, the split was made at the junction of upper and lower halves to maximize the sling effect.
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noted. However, the authors of this study did not report
preoperative range of motion values. Atalar et al1 reported
that mean external rotation was 59� at 24-month follow-up
(range, 12-74 months) but did not provide preoperative
values. Interestingly, among the extra-articular bone bock
studies, a mean overall gain in forward flexion was
reported in cohorts in which an open technique was
employed,8,46 while a mean overall loss in forward flexion
was found in those with an arthroscopic technique.31,46,47

In 1 study comparing open and arthroscopic techniques uti-
lizing the same method for capsular repair, mean forward
flexion increased by 10� in the open group and decreased by
2.6� in the arthroscopic group.46

Radiologic Outcomes

Intra-articular Bone Blocks. Six of the 8 intra-articular
bone block studies reported radiologic outcomes.5,28,30,32,33,38

Figure 4. Postoperative rehabilitation. *After clinical and radiographic evaluation showed satisfactory healing of the coracoid graft.
**When full ROM was restored and no apprehension detected. ***Delayed until 1 year postoperatively if bone graft did not show
radiographic consolidation at 6 months. ADL, activities of daily living; ER, external rotation; FF, forward flexion; NR, not reported;
ROM, range of motion.

Figure 3. (A) Bone block preparation showing (B) 2 transosseous U-suture formations for capsular fixation. Unlike other capsular-
coracoid repair techniques, (C) the method employed by Bouju et al7 yields (D) an extra-articular bone block. The dotted line refers
to the articular surface of the glenoid. (Reprinted with permission from Bouju Y, Gadea F, Stanovici J, Moubarak H, Favard L.
Shoulder stabilization by modified Latarjet-Patte procedure: results at a minimum 10 years’ follow-up, and role in the prevention of
osteoarthritis. Orthop Traumatol Surg Res. 2014;100(4)(suppl):S213-218.7)
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The postoperative graft position on the horizontal plane was
reported in 5 studies.5,28,30,32,33 Among these, the bone block
was found to be flush with the glenoid articular surface in
12.5% to 100% of cases, too lateral in 0% to 13%, and too
medial in 0% to 87.5%. Russo et al38 did not report the hor-
izontal bone block position. Among the 3 studies reporting
vertical bone block position, it was found appropriately
placed in 50%,30 89%,33 and 100%5 of cases. Three studies
did not report the vertical bone block position.28,32,38

Five intra-articular bone block studies reported the inci-
dence of glenohumeral osteoarthritis.5,28,32,33,38 Russo
et al38 reported that 5 of 20 patients (25%) had grade 1 or
2 osteoarthritis after a mean 21-month follow-up (range,
20-39 months). Kee et al28 reported that at minimum
12-month follow-up, 3 of 56 patients (5.4%) had progression
of preoperative osteoarthritis or previously unidentified
arthritic changes. Neyton et al33 reported postoperative
osteoarthritis or progression of preoperative osteoarthritis
in 8 of 37 shoulders (21.6%) at 144-month mean follow-up
(range, 68-237 months). After a mean follow-up period of 20
years (range, 18-22 years), Mizuno et al32 reported postop-
erative osteoarthritis or progression of preoperative osteo-
arthritis in 16 of 68 patients (23.5%).

Extra-articular Bone Blocks. Five of the 8 extra-articular
bone block studies reported radiologic outcomes.1,4,7,46,47

The postoperative graft position on the horizontal plane
was reported in 4 studies.4,7,46,47 Among these, the bone
block was found to be flush with the glenoid articular sur-
face in 100% of cases at 1-year follow-up in 2 studies.46,47

Boileau et al4 found that the coracoid graft was flush in
92.9% of shoulders, too medial in 2.9%, and too lateral in

TABLE 5
Recurrent Instabilitya

Lead Author
Recurrent
Instability

Recurrent
Subluxation

Recurrent
Dislocation

Persistent
Apprehension

Intra-articular Bone Block

Russo38 1 (5) NR NR NR
Kee28 3 (5.4) 2 (3.6) 1 (1.8) NR
Beranger2 1 (2.1) NR 1 (2.1) 1.7b,c

Bonnevialle5 0 0 0 2 (33.3)
Neyton33 0 0 0 5 (14.7)
Zimmermann48 3 (3.2) 2 (2.2) 1 (1.1) 10 (10.8)
Marion30 1 (2.7) NR NR NR
Mizuno32 4 (5.9) 2 (2.8) 2 (2.8) NR

Extra-articular Bone Block

Zhu47 0 0 0 0
Zhu46 0 0 0 0
Boileau4 1 (2) NR 1 (1.4) 13 (18.6)
Flinkkilä16 7 (14) 6 (11.5) 1 (1.9) NR
Metais31 4 (6.3) NR NR 6 (31.6)b

Bouju7 1 (1.2) 0 1 (1.4) 10 (14)d

Burkhart8 4 (3.9) 0 4 (3.9) 1 (2.1)e

Atalar1 NR NR 0 NR

aData are reported as n (%) unless noted otherwise. NR, not
reported.

bMean patient-reported level of apprehension quantified on a
numerical scale from 0 (none) to 10 (extreme).

cOnly 19 of 64 patients were available for clinical examination
at final follow-up.

dPatient reported.
eOnly 47 of 102 patients were available for clinical examination

at final follow-up.

TABLE 4
Functional Outcome Scoresa

Study

Rowe Score Constant-Murley Walch-Duplay UCLA

Preop Postop Preop Postop Preop Postop Preop Postop

Intra-articular Bone Block

Russo38 50 (48.3-51.8)b 89.8 (86.0-93.6)b 56.2 (54.1-57.9)b 93.3 (88.0-97.4)b NR NR NR NR
Kee28 C: 48.4 ± 8.5

NC: 53.8 ± 16.6
C: 86.9 ± 9.2

NC: 90.4 ± 7.2
NR NR NR NR C: 23 ± 6

NC: 23.4 ± 6
C: 31.3 ± 4

NC: 31.9 ± 2
Bonnevialle5 NR 82.6 (58-100) NR NR NR 70 (40-100) NR NR
Neyton33 NR 93 (60-100) NR NR NR 86 (35-100) NR NR
Mizuno32 37.9 89.6 NR NR NR NR NR NR

Extra-articular Bone Block

Zhu47 41.5 ± 7.2 92.2 ± 8.7 91.5 ± 8.3 92.9 ± 6.2 NR NR NR NR
Zhu46 O: 39.8 ± 12.2

A: 43.9 ± 4.8
O: 97.1 ± 2.5
A: 95.4 ± 5.0

O: 89.5 ± 12.3
A: 93.1 ± 6.5

O: 96.5 ± 3.5
A: 95.0 ± 4.1

NR NR NR NR

Boileau4 NR 89.7 ± 14.4 NR NR NR 90.6 ± 12.5 NR NR
Metais31 NR 95.3 NR NR NR 97.5 NR NR
Bouju7 NR NR NR NR 48.6 ± 13 82.6 ± 15.6 NR NR
Burkhart8 NR NR NR 94.4 (82-100) NR 91.7 (75-100) NR NR
Atalar1 47.9 ± 21.5 89.1 ± 9.2 NR NR NR NR NR NR

aData reported as mean ± SD (range). Values in bold represent statistically significant difference between groups (P < .05). A, arthroscopic; C,
collision; NC, noncollision; NR, not reported; O, open; postop, postoperatively; preop, preoperatively; UCLA, University of California Los Angeles.

bMean (95% CI).
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4.3% of cases. Bouju et al7 reported lateral overhang of the
bone block in 7 of 58 shoulders (12.1%). Among the 4 studies
that reported vertical bone block position, it was found
appropriately placed in 78.8% to 98.3% of cases.4,7,46,47

Interestingly, in the study by Zhu et al46 comparing arthro-
scopic and open Latarjet techniques, a significantly
increased rate of vertically correct graft placement was
found in the open (100%) versus arthroscopic (91.3%)
groups (P < .001).

Four extra-articular bone block studies reported the inci-
dence of osteoarthritis.1,4,7,47 The follow-up period was
short in the study by Atalar et al,1 which reported no radio-
graphic evidence in any patients at mean 8-month follow-
up. Zhu et al47 reported 1 case (1.9%) of rapidly progressing
osteoarthritis on 1-year computed tomography scan.
Boileau et al4 reported 6 cases (9%) of Samilson grade 1
(5 cases) or grade 2 (1 case) osteoarthritis at mean
35-month follow-up. Lastly, Bouju et al7 reported 3 cases
(5.2%) of Samilson grade 1 osteoarthritis after a mean
follow-up of 13 years. Table 7 outlines the radiologic
outcomes reported among included studies.

DISCUSSION

The principle finding of this review on the Latarjet proce-
dure is that capsular repair methods that yield an extra-
articular coracoid graft are associated with a decreased risk
of postoperative osteoarthritis. However, in the current lit-
erature, there are no studies comparing Latarjet outcomes
with intra-articular versus extra-articular graft positions
while controlling for other variables. Thus, this observation

is based on comparison of heterogeneous studies. In addi-
tion, heterogeneity among studies precluded our ability to
draw strong conclusions regarding our other outcomes of
interest, including the effect of amount of preoperative bone
loss, the medial-lateral position of the coracoid bone on the
glenoid neck, and the comparison of preoperative and post-
operative external rotation. These factors may also contrib-
ute to the risk of developing posttraumatic arthritis.

The Latarjet procedure is a well-studied treatment
modality for patients who have anterior shoulder instabil-
ity with critical glenoid bone loss. While it has been shown
to result in good outcomes for most patients, it carries a risk
of potential complications including recurrent instability,
loss of range of motion, neurologic injury, and postoperative
osteoarthritis. Some studies have suggested that the risk of
these complications may be influenced by the capsular
repair technique employed after coracoid graft fixation.27,29

However, surgeons are left to make this decision based on
laboratory data and low level of evidence clinical studies.7,27

The results of our review further implicate the method of
capsular repair as a potential risk factor, but the reader is
cautioned that our observations were based on a group of
heterogeneous level 3 and 4 studies that happened to report
this component of their surgical technique and were not spe-
cifically designed to assess differences in these techniques.

The rate of osteoarthritis after Latarjet is estimated to be
42% at 5-year follow-up.37 Repairing the capsule in a man-
ner that results in an extra-articular bone block may
decrease this risk. Two distinct methods of achieving an
extra-articular bone block were employed in the studies
included in our review: (1) suture anchor fixation of the

TABLE 6
Range of Motiona

Lead Author

External Rotation, Deg, 0� Shoulder Abduction,
90� Shoulder Abduction Internal Rotation, Deg, or Vertebral Level Forward Flexion, Deg

Preop Postop D Preop Postop D Preop Postop D

Intra-articular Bone Block

Russo38 NR NR 0�: 9 lossb

90�: 5 lossb
NR NR NR NR NR NR

Kee28 NR 47 4.5c NR T9 NR NR 157 NR
Bonnevialle5 0�: 76.7

90�: 99.2
0�: 54.2
90�: 74.2

0�: 22.5 loss
90�: 25 loss

T6 T9 3-level loss NR NR NR

Extra-articular Bone Block

Zhu47 54.6 52.4 2.2 loss T9 T10 1-level loss 167.1 166.5 0.6 loss
Zhu46 (open) 58.6 54.1 4.5 loss T9 T11 2-level loss 159.5 169.5 10 gain
Zhu46 (arthroscopic) 56.7 50.4 6.3 loss T9 T10 1-level loss 172.2 169.6 2.6 loss
Boileau4 NR 57 9c NR NR NR NR 178 NR
Metais31 0�: 70.4

90�: 90.0
0�: 61.1
90�: 88.9

0�: 9.3 loss
90�: 1.1 loss

0�: 10.5
90�: 60.5

0�: 9.7
90�: 74.4

0�: 0.8 loss
90�: 13.9 gain

176.3 171.6 4.7 loss

Burkhart8 55.3 50.2 5.1 loss NR NR NR 177.2 179.6 2.4 gain
Atalar1 NR 59 NR NR 62.6 NR NR 165 NR

aNR, not reported; Postop, postoperative; Preop, preoperative.
bAmong 12 of the 20 patients in whom limited external rotation was noted.
cMeasured as discrepancy from contralateral shoulder.

10 Salem et al The Orthopaedic Journal of Sports Medicine



TABLE 7
Radiologic Outcomesa

Lead Author

Imaging
Modality;
Patients

Radiologic
Follow-up Time Bone Block Healing Bone Block Position Osteoarthritisb

Coracoid
Resorption

Intra-articular Bone Block

Russo38 CT; 20 (100) 21 (20-39) mo Union: 17 (85)
Nonunion: 3 (15)
Incomplete: 2 (10)
Fracture: 1 (5)

NR 5 (25)
Grade 1: 3
(15)Grade 2: 2 (10)

2 (10)

Kee28 CT; 56 (100) mo �12 mo NR Horizontal: 52 (93) flush;
4 (7) lateral

Vertical: NR

3 (5.4)
Grade 1: 1 (1.8)
Grade 2: 2 (3.6)

NR

Bonnevialle5 XR; 6 (100) 40.1 (24-50.5) mo Union: 5 (83)
Fibrous union: 1

(17)

Horizontal: 6 (100) flush
Vertical: 6 (100) correct

0 0

Neyton33 XR; 37 (100) 144 (68-237) mo Union: 33 (89)
Nonunion: 4 (11)
Fracture: 3 (8)
Fibrous union: 1 (3)

Horizontal: 31 (84) flush;
1 (2.7) medial; 1 (2.7)
lateral

Vertical: 33 (89) correct

Grade 1: 8 (21.6) NR

Marion30 CT; 8 (36.4) 3.3 mo NR Horizontal: 1 (12.5) flush,
7 (87.5) medial;
0 lateral

Vertical: 4 (50) correct; 4
(50) superior

NR NR

Mizuno32 XR; 68 (100)c 20 (18-22) y Union: 1 (98.5)
Fibrous union: 1

(1.5)

Horizontal: 54 (79.4)
flush; 5 (7.4) medial; 9
(13.2) lateral

Vertical: NR

16 (23.5)
Grade 1: 6
Grade 2: 4
Grade 3: 6

NR

Extra-articular Bone Block

Zhu47 CT; 52 (100) 12 mo Union: 52 (100) Horizontal: 52 (100) flush
Vertical: 41 (78.8)

correct; 5 (9.6)
superior; 6 (11.5)
inferior

Rapid progression:
1 (1.9)

Proximal screw:
Grade 0: 11 (21)
Grade 1: 27 (52)
Grade 2: 14 (27)

Distal screw:
Grade 0: 34 (65)
Grade 1: 17 (33)
Grade 2: 1 (2)

Zhu46 CT; 84 (93)d 12 mo Union: 84 (100) Horizontal: 84
Vertical: (100) flush
86 (95.6) correcte

NR Grade 0: 10 (12)f

Grade 1: 43 (51)
Grade 2: 27 (32)
Grade 3: 4 (5)

Boileau4 XR, CT; 70 (88.8) 33 (24-54) mo Union: 51 (73)
Nonunion: 14 (20)
Fibrous union: 5 (7)
Migration: 5 (7)
Fracture: 4 (3)

Horizontal: 65 (93) flush;
2 (2.9) medial; 3 (4.3)
lateral

Vertical: 63 (90) correct;
9 (10) superior

6 (8.6)
Grade 1: 5 (7)
Grade 2: 1 (2)

5 (7)

Bouju7 XR; 58 (74.3) 13 ± 2 y Union: 54 (93)
Nonunion: 4 (7)

Horizontal: NR correct; 7
(12.1) lateral

Vertical: 57 (98.3)
correct; 1 (1.7) inferior

Grade 1: 3 (5.2) 9 (17)
Complete: 7
Partial: 2

Atalar1 XR; unclearg 8 mo Union: 100 NR 0 NR

aData are reported as n (%) or n (range), the value for Bouju study is mean ± standard deviation. CT, computed tomography; NR, not
reported; XR, radiograph.

bPostoperative osteoarthritis or progression of preoperative osteoarthritis.
cOnly patients who had complete follow-up were included.
dAt final follow-up. All patients had CT scans immediately after surgery. Thus, “bone block position” results were available for all 90

patients.
eRate of vertically correct graft placement was found in the open (100%) versus arthroscopic (91.3%) groups (P < .001).
fArthroscopic group showed significantly less bone resorption than open group (P ¼ .044).
g100% follow-up or study only included patients who were available for follow-up.
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capsule to the native glenoid rim and (2) transosseous
suture fixation to the coracoid bone block at the edge of the
glenoid cavity. Bouju et al7 employed the latter variant of
capsular repair in 78 shoulders and reported an overall
osteoarthritis rate of 8.6% after a mean 13-year follow-up.
Among the 5 shoulders that demonstrated radiographic
evidence of osteoarthritis at final follow-up, 2 had preoper-
ative arthritic changes that remained stable after Latarjet.
Thus, the incidence of postoperative osteoarthritis or pro-
gression of preoperative osteoarthritis was 5.2% at 13-year
follow-up. Capsular fixation to the native glenoid rim was
performed in all remaining extra-articular bone block
studies.1,4,8,16,31,46,47 Among the other 4 that reported the
incidence of osteoarthritis,1,4,46,47 the follow-up time was
no longer than 1 year in 3 studies.1,46,47 Boileau et al4

employed this variant of capsular repair in 70 shoulders
and reported a 9% rate of osteoarthritis after 33-month
mean follow-up. The suture anchor capsular repair to the
glenoid offers the advantage of minimal tension on the cor-
acoid bone graft during external rotation and a structurally
stronger fragment by minimizing drill holes in a small cor-
acoid graft. However, there was no statistically significant
difference in graft nonunion or fracture between the 2
described techniques.

Due to the differences among studies included in our
review, quantifying the results by way of meta-analysis
was not appropriate. However, there appeared to be a trend
toward higher rates of osteoarthritis for shoulders in which
a capsular-CAL repair technique left the bone block in an
intra-articular position. Russo et al38 reported that 25% of
patients had signs of articular cartilage alteration a
21-month mean follow-up. However, it was specified that
that these lesions involved the glenoid surfaces without
mention of the humeral head articular cartilage. This obvi-
ates the possibility that humeral head to coracoid graft con-
tact led to cartilage degeneration in these patients. After a
mean 40-month follow-up, Bonnevialle et al5 reported that
all 6 patients in this very small-scale study were free of
osteoarthritis, while Mizuno et al32 reported a 23.5% rate
of glenohumeral osteoarthritis after a mean 20-year follow-
up. Similarly, Neyton et al33 reported the incidence of
glenohumeral osteoarthritis exceeding 20% after a mean
12-year follow-up. While these rates are higher than those
in any studies in which an extra-articular bone block tech-
nique was employed, heterogeneity among our reviewed
studies makes it difficult to implicate capsular repair posi-
tion as the sole culpable risk factor for osteoarthritis.

Risk factors for postoperative osteoarthritis after
Latarjet include both patient-specific factors such as older
age at the onset of shoulder instability, preoperative frac-
ture of the anterior glenoid rim, and participation in high-
demand sport activities, as well as technical factors,
including a laterally overhanging bone block or excessive
screw obliquity.3,9,13,19,45,47 In the 2 intra-articular bone
block studies with the longest follow-up times and the
highest reported rates of osteoarthritis, glenoid rim
fractures were identified in 48.6%33 and 35.3%32 of patients
preoperatively. Nevertheless, the landmark study by Bouju
et al7 reported glenoid fractures in 44% of patients and
observed low long-term rates of osteoarthritis that were

attributed to the capsular repair position. Two intra-
articular bone block studies evaluated lateral overhang
of the coracoid graft as a risk factor for postoperative
osteoarthritis.28,32 In 1 study, 4 of 56 grafts (7%) were pro-
jecting laterally on postoperative images. Among these
patients, no differences were reported in the rate of osteo-
arthritis preoperatively and at final follow-up,28 but this
result is highly prone to type 2 error. Mizuno et al32 found
that 9 of 68 grafts (13.2%) were projecting laterally, a find-
ing they reported to be a significant risk factor for osteoar-
thritis at final follow-up. Bouju et al reported a similar rate
of laterally projecting bone blocks (7 of 58; 12.1%) and
observed no significant association of this finding with the
occurrence of osteoarthritis. These results may indicate
that positioning the graft so that it is flush with the glenoid
articular surface is especially important in the setting of
capsular-CAL repairs and, perhaps, that repairing the cap-
sule to the native glenoid may be protective in the setting of
laterally projecting grafts. Finally, biomechanical studies
have demonstrated that both the congruent arc of the bone
block and its flush position in the correct inferior location
can all increase contact pressure in the glenohumeral
joint.14,17

Another important implication of capsular repair posi-
tion is postoperative range of motion. When the capsule is
repaired to the CAL, depending on the amount of bone loss,
the length of the capsule-CAL repair may be elongated by
the thickness of the bone block. However, repairing the
capsule directly to the native glenoid when there is bone
loss will definitely reduce the arc of motion from the pre-
injury status. If the extra-articular capsular repair tissue
remains intact, it is likely to reduce external rotation as
demonstrated by Itoigawa et al27 in a biomechanical com-
parison of the 2 capsular repair positions. However, rather
than suturing the capsule to the CAL for the intra-articular
bone block position, a transosseous suture technique was
employed to repair the capsule directly to the coracoid
graft. Capsular repair to the glenoid rim was found to
restrict external rotation to a significantly greater degree
compared with capsular-CAL repair, but it also provided
significantly greater stability with the arm in neutral rota-
tion. Based on their investigation, the authors recom-
mended repairing the capsule to the coracoid to preserve
range of motion in external rotation. As mentioned previ-
ously, it is uncertain if there is an increased risk of graft
nonunion or fracture when this technique is employed
clinically.

Translating these findings to the clinical setting was dif-
ficult based on the studies included in this review. Postop-
erative range of motion values were only reported in 3 of the
8 intra-articular bone block studies,5,28,38 compared with 6
of 8 extra-articular bone block studies.1,4,8,31,46,47 In con-
trast to the findings of Itoigawa et al,27 the largest observed
loss in external rotation (mean, 22.5�) was reported after
capsular-CAL repair in the study by Bonnevialle et al.5

However, these results were the average of only 6 patients
who had a history of SCR, 2 of whom had external rotation
deficits of 30� and 40� compared with preoperative values.
Bonnevialle et al attributed these large limitations to sub-
scapularis tendon fibrosis after repeat tenotomy and
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prolonged protection against external rotation during the
rehabilitation period. It may be important to note this is 1 of
3 studies that employed an L-shaped subscapularis tenot-
omy technique compared with the horizontal subscapularis
split used in all other studies.1,5,8 Interestingly, the lowest
reported postoperative range of external rotation (47�) was
in a study that employed a capsular-CAL repair tech-
nique.28 Among studies that reported postoperative range
of motion values, this was the only study that also reported
repair of the subscapularis split. Due to heterogeneity in
surgical technique beyond the method of capsular repair
among studies that reported postoperative range of motion,
the findings by Itoigawa et al could neither be corroborated
nor refuted by the current review.

A recent systematic review and meta-analysis performed
by Hurley et al25 compared the outcomes of open versus
arthroscopic Latarjet procedures. Those authors reported
no significant differences between approaches in outcome
measures, recurrent instability, postoperative external
rotation, or complications. However, it was found that the
rate of persistent apprehension was significantly higher
with the arthroscopic Latarjet procedure (35.7%) compared
with the open technique (10.2%; P< .01). This finding gives
merit to our decision to forgo a meta-analysis comparing
capsular repair techniques. The extra-articular bone block
cohorts in our review comprised both open and arthroscopic
techniques, while all the intra-articular bone block studies
utilized an open approach. Among the extra-articular bone
block studies in our review, a mean overall gain in forward
flexion was reported in cohorts in which an open technique
was employed,8,46 while a mean overall loss in forward flex-
ion was found in those with an arthroscopic technique.31,46,47

In 1 study comparing open and arthroscopic techniques uti-
lizing the same method for capsular repair, mean forward
flexion increased by 10� in the open group and decreased by
2.6� in the arthroscopic group.46 Forward flexion was not
evaluated in the study by Hurley et al, precluding our ability
to confirm our observation that arthroscopic Latarjet may
lead to decreased forward flexion compared with its open
counterpart. While the mechanism for this finding is not
clearly understood, it may be due to the position of the sub-
scapularis split in open versus arthroscopic approaches.

The influence of capsular repair position on the occur-
rence of postoperative instability or persistent apprehen-
sion could not be assessed by evaluating the studies
included in this review. The rates of these complications
varied widely among studies that employed each capsular
repair technique, with no apparent trend differentiating
intra-articular and extra-articular bone block techniques.
Proper healing of the coracoid graft to the glenoid neck has
been shown to be a risk factor for persistent apprehension
in patients who undergo the Latarjet procedure.10,22,24,42

Due to inconsistency among studies in reporting the rates
of graft healing, as well as those of postoperative instabil-
ity, this association could not be analyzed adequately by
this review. Boileau et al4 reported a relatively low rate of
bone block healing (73%) and one of the highest rates of
persistent apprehension (18.6%). In the study by Bouju
et al,7 14% of patients reported persistent apprehension
postoperatively. The authors reported that this finding

correlated with the presence of preoperative hyperlaxity
(P¼ .049). It has been shown that reducing the joint volume
by performing a horizontal capsular shift at the time of
Latarjet in patients who have increased shoulder laxity
could effectively improve subjective stability.23 Repairing
the capsule to the native glenoid may function in a similar
manner to a horizontal capsular shift. However, the hetero-
geneity among studies reporting preoperative hyperlaxity
precluded our ability to determine its effect on postopera-
tive stability.

This review has several strengths. To our knowledge, it
is the first attempt to compare capsular repair techniques
among studies reporting outcomes of the Latarjet proce-
dure. Due to the multitude of factors besides capsular
repair position that could influence our outcomes of inter-
est, we extracted a plethora of preoperative data to aid the
reader in appropriately evaluating the included studies. To
capture all studies that met our criteria and ensure accu-
rate data mining, 2 independent reviewers conducted the
literature search and extracted data.

Limitations

This review also has its limitations. Our outcomes of inter-
est could be influenced by several factors other than capsu-
lar repair position. This precluded our ability to determine
whether the postoperative outcomes we collected demon-
strated a causal relationship of capsular repair technique
and the incidence of posttraumatic arthritis. While our
study does provide evidence of a relationship between
extra-articular capsular repair and a decreased incidence
of posttraumatic arthritis, we cannot determine the effect
of other known risk factors such as patient-specific differ-
ences (ie, amount of glenoid bone loss, existing glenohum-
eral arthritis, preoperative dislocations, etc) or variations
in other aspects of the surgical technique. For this review,
we did not include comparison of coracoid fixation position
regarding the congruent arc technique for coracoid rotation
during fixation. In addition, meta-analysis was not con-
ducted because of heterogeneity among our included stud-
ies. The follow-up times were substantially different among
our included studies. When evaluating osteoarthritis as a
postoperative outcome, long-term follow-up is essential,
and similar follow-up times between groups of comparison
are necessary to draw reliable conclusions. Last, we only
included studies in which the method of capsular manage-
ment was explicitly stated. Thus, it is probable that some of
the studies we excluded from review employed one method
or the other without reporting it, thereby introducing selec-
tion bias to our review.

CONCLUSION

This review exposed a gap in the current literature regard-
ing an important surgical variable in the Latarjet proce-
dure, namely, the position of the coracoid bone block in
relation to the capsule. High-quality clinical evidence indi-
cating the optimal capsular repair position does not exist.
Securing the capsule to the native glenoid rim resulting in
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an extra-articular coracoid graft may be associated with a
lower risk of postoperative osteoarthritis, but this observa-
tion was based on comparison of heterogeneous studies. On
the basis of our review, we encourage future researchers
evaluating the Latarjet procedure to (1) describe with detail
the method used to manage the subscapularis tendon,
labrum, coracoid position, and joint capsule; (2) adequately
report preoperative details including hyperlaxity, glenoid
morphology, range of motion, and radiographic evidence of
osteoarthritis; and (3) report pertinent postoperative data
including recurrent instability, range of motion, radio-
graphic coracoid position, and osteoarthritis at long-term
follow-up. A large-scale randomized controlled trial or fur-
ther comparative studies comparing the 2 techniques are
required to draw stronger conclusions.
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