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Background: Coracoid transfer is a reliable method for managing anterior shoulder instability in athletes who play contact sports;
however, differences between the Bristow and Latarjet procedures are unclear.

Purpose: To compare clinical outcomes and rates of bone union and bone resorption of the coracoid process between the open
Bristow and open Latarjet procedures in rugby players.

Study Design: Cohort study; Level of evidence, 3.

Methods: Rugby players who underwent an open Bristow or an open Latarjet procedure were retrospectively reviewed for anterior
shoulder instability, and 66 shoulders in the Bristow group and 35 in the Latarjet group were included. Graft union and resorption
were evaluated using computed tomography at 3 months to 1 year postoperatively. Patient-reported outcome measures
(American Shoulder and Elbow Surgeons score, Rowe score, and satisfaction rate) were obtained at a mean follow-up of
74 months (range, 45-160 months) for Bristow and 64 months (range, 50-76 months) for Latarjet procedures. Recurrence and the
rate of return to play (RTP), frequency of pain after RTP, and retirement rate after RTP were also assessed.

Results: In 97.1% of the Latarjet procedure cases, bone union of the coracoid was achieved at 3 months postoperatively;
however, bone union was achieved in only 72.7% of the Bristow procedure cases at 6 months postoperatively. Bone resorption of
the coracoid process occurred in 6.1% of shoulders after the Bristow procedure, whereas 100% of shoulders showed bone
resorption after the Latarjet procedure. No statistical differences were found in outcome scores between the 2 procedures.
Subluxation and persistent pain after returning to sports were identified at a significantly higher rate in the Latarjet group (5
shoulders [14%] and 9 shoulders [26%], respectively) than in the Bristow group (2 shoulders [3%] and 2 shoulders [3%]) (P¼ .0471
and P ¼ .001, respectively).

Conclusion: The Latarjet procedure had an advantage in the early and high rate of bone union but was at a disadvantage in bone
resorption compared with the Bristow procedure. Subluxation and pain after returning to sports were more frequent in patients who
underwent the open Latarjet procedure than in those who underwent the open Bristow procedure.
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Many surgeons prefer to use coracoid transfer to treat con-
tact sports athletes who have anterior shoulder instability
because arthroscopic Bankart repair has been reported to
have a high postoperative recurrence rate,21,22,27 given that
large bone defects are common in these athletes. Participa-
tion in contact sports,21 especially rugby, and younger age20

are considered risk factors for recurrence. Nakagawa et al23

reported that the recurrence rate after arthroscopic Bank-
art repair in contact sports athletes was higher in rugby
players (33.3%) than in American football players (17.2%)
and players of other contact sports (11.1%). Torrance et al33

reported that rugby players aged <16 years had a 2.2 times
higher risk of recurrence (with a recurrence rate of 93%)
than athletes aged >16 years.

At our institute, the Bristow-Latarjet procedure is the
first-line treatment for anterior shoulder instability in
young rugby players. There are mainly 2 procedures for
coracoid transfer: the modified Bristow procedure and the
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Latarjet procedure.6 In the Bristow procedure, the coracoid
process is placed in a standing position, and the cut surface
comes into contact with the glenoid, where it is fixed using a
single screw. In the Latarjet procedure, where the osteot-
omy is performed more toward the base of the coracoid, the
coracoid process is placed in a lying position and fixed using
2 screws. The concept of both procedures is almost the
same, producing a sling effect of the conjoint tendon and
bony augmentation in front of the glenoid by the
coracoid.11,24,34

Both procedures have been reported to have a low rein-
jury rate and a high rate of return to sports at the preinjury
level.3,14,15,18,25,26,35 However, a biomechanical study12

revealed that the Latarjet procedure was superior to the
Bristow procedure in its ability to restore joint stability.
In contrast, a systematic review concluded that the recur-
rence of dislocation had a statistically significant difference
favorable to the Bristow procedure.8 The Bristow and
Latarjet procedures are slightly different, but no reports
have directly compared the 2 procedures in clinical set-
tings. Therefore, the advantages and disadvantages of each
procedure have not been clarified.

In this study, we aimed to compare the bone union and
bone resorption of the transferred coracoid process and to
address the clinical outcomes that occur after the Bristow
and Latarjet procedures in rugby players. We hypothesized
that the Latarjet procedure would have a higher bone union
rate and better clinical outcomes because of biomechanical
superiority.

METHODS

This retrospective, single-center, comparative study con-
sisted of a continuous series of patients. The study protocol
was approved by an institutional review board. Patients
were not required to give informed consent because we
applied an opt-out method to use clinical and radiological
data anonymously, which was agreed upon at the patient’s
initial visit.

Patient Selection

All patients who underwent coracoid transfer for the treat-
ment of anterior shoulder instability between 2007 and
2017 were retrospectively reviewed. Of those, patients
involved in rugby were included in this study. Between
2007 and 2014, we performed the Bristow procedure, but
in January 2015, we changed to the Latarjet procedure.

Between 2007 and 2017, a total of 152 shoulders in 139
patients (100 shoulders with Bristow procedure and 52
shoulders with Latarjet procedure) underwent the coracoid
transfer procedure for the treatment of anterior shoulder
instability. Of those, 50 shoulders (34 shoulders in the Bris-
tow group and 16 shoulders in the Latarjet group) in
patients involved in sports activity other than rugby were
excluded. One shoulder in the Latarjet group was lost to
follow-up (the patient moved 6 weeks after surgery). Con-
sequently, this study included 66 shoulders in 61 patients
treated with the Bristow procedure and 35 shoulders in 30
patients treated with the Latarjet procedure (Figure 1).
Our first choice for treating anterior shoulder instability
for rugby players is the coracoid transfer, regardless of
glenoid bone loss. All patients included in the study were
competitive rugby players who wanted to return to play
(RTP).

Surgical Procedures

The surgical approach for both procedures was identical,
following the approach described by Bouju et al.4 A 4- to
8-cm vertical skin incision from the coracoid tip was made,
the length depending on the patient’s physique. The stan-
dard deltopectoral approach was used to expose the cora-
coid process by disinserting the coracoacromial ligament
and pectoralis minor tendon. The coracoid process was

Underwent Bristow procedure 
(2007-2014)

100 shoulders

Underwent Latarjet procedure 
(Jan 2015–Feb 2017)

52 shoulders

• Excluded: 34 shoulders      
(not rugby players)

• Lost to follow-up: 0 shoulders

• Excluded: 16 shoulders      
(not rugby players)

• Lost to follow-up: 1 shoulder

Bristow group:
66 shoulders, 61 pa�ents

Latarjet group:
35 shoulders, 30 pa�ents

152 shoulders in 139 pa�ents 
treated with coracoid transfer for anterior 

shoulder instability, 2007-2017

Figure 1. Flowchart of patient selection.

*Address correspondence to Makoto Tanaka MD, PhD, Center for Sports Medicine, Daini Osaka Police Hospital, 2-4-60 Karasugatsuji, Tennouji-ku,
Osaka, 543-8922, Japan (e-mail: makoto.tanaka@mac.com).

†Center for Sports Medicine, Daini Osaka Police Hospital, Osaka, Japan.
‡Department of Orthopaedic Surgery, Osaka University Graduate School of Medicine, Suita, Japan.
§Department of Orthopaedic Surgery, Japan Community Healthcare Organization Osaka Hospital, Osaka, Japan.
kDepartment of Orthopaedic Surgery, Daini Osaka Police Hospital, Osaka, Japan.
Final revision submitted February 5, 2022; accepted February 23, 2022.
The authors have declared that there are no conflicts of interest in the authorship and publication of this contribution. AOSSM checks author disclosures

against the Open Payments Database (OPD). AOSSM has not conducted an independent investigation on the OPD and disclaims any liability or responsibility
relating thereto.

Ethical approval for this study was obtained from Daini Osaka Police Hospital (ref No. 1041).

2 Tanaka et al The Orthopaedic Journal of Sports Medicine

mailto:makoto.tanaka@mac.com


sectioned using an L-shaped bone saw (Zimmer) that was
12 to 18 mm long in the Bristow procedure and 18 to
25 mm long in the Latarjet procedure. The lower
one-third of the subscapularis muscle was separated up
to the junction, and then the entire capsular planes were
released from the deep side of the subscapularis. Horizon-
tal capsulotomy was extended to the edge of the glenoid
labrum, and then the capsule was dissected off of the glen-
oid rim, creating an inferior capsular flap. The anterior
part of the glenoid neck was exposed and refreshed using
an osteotome.

In the Bristow procedure, a guide pin was inserted from
the center of the cutting plane to the tip of the coracoid
process and then drilled using a 3.0-mm drill, and the
length of the coracoid tip was measured using a depth
gauge. A screw hole was drilled at the 4-o’clock position
of the glenoid neck and 5 to 8 mm medial from the
joint surface. The coracoid was fixed to the glenoid neck
using a 4.0-mm cannulated cancellous screw (Meira) with
a washer.

In the Latarjet procedure, the bone cortex of the inferior
part of the coracoid was removed using a bone saw, and the
cancellous bone was exposed. A screw hole was made in
the upper part of the coracoid. A screw hole was drilled
between the 3- and 4-o’clock positions of the glenoid neck
and at 5 to 8 mm medial from the joint surface. The cora-
coid bone block was positioned using a 4.0-mm superior
screw so that it lay flush across the glenoid face. An infe-
rior screw hole was drilled parallel to the guide pin
inserted into the superior screw. A 3.5-mm cannulated
cancellous screw was then inserted into the inferior screw
hole and secured.

After the coracoid was fixed in both the procedures, the
capsule was repaired using anatomic Bankart repair with 3
single-loaded anchors with a mattress suture while appro-
priately retensioning the inferior capsular flap from south
to north.

Postoperative Protocols

The shoulder was immobilized postoperatively for 4 weeks
in internal rotation using a Shoulder Brace IR (ALCARE).
Passive forward elevation in the supine position was
started 2 weeks after surgery. Active forward elevation and
external rotation were started 6 weeks after surgery, and
usual daily activities were allowed thereafter. Strengthen-
ing exercises were started 3 months after surgery, followed
by rugby practice 4 months after surgery. Full RTP in
rugby was allowed depending on a patient’s condition.

Data Collection

Preoperatively, a detailed history was obtained for all
patients, who were then assessed using the American
Shoulder and Elbow Surgeons (ASES) shoulder score28 and
the Rowe score.30 The usual postsurgical follow-up was con-
ducted until RTP after surgery, and annual follow-up was
recommended but depended on a patient’s consent. We
asked eligible patients to answer a questionnaire to evalu-
ate the latest conditions of the affected shoulders. The

questionnaire was accessible via an online survey tool,
which was facilitated by team staff or by telephone (English
version available as supplemental material).

The survey was conducted between April and May 2021
and was answered by all patients. The questionnaire
included questions regarding the history of recurrences,
concerns regarding RTP, and current sports activity. In
terms of recurrences, dislocation was defined as shoulder
dislocation that required manual reduction, and subluxa-
tion was defined as the subjective feeling of shoulder sub-
luxation that relocated spontaneously.10 The questionnaire
also included the functional measurements of the ASES
score, the Rowe score, and satisfaction rates. To assess the
degree of pain and satisfaction using the online survey tool,
we adopted linear scales instead of a numeric rating scale.
In addition, postoperative pain requiring intraglenohum-
eral injections was determined from medical records. The
indications for intraglenohumeral injections were pain con-
tinuing for >7 days and pain resulting in difficulty in play-
ing rugby.

RTP in rugby, the postoperative period before RTP, and
the continuity of the rugby activity were assessed. In terms
of the postoperative period, preceding operations were
excluded in patients who underwent surgeries for both of
their shoulders.

CT Examination

Computed tomography (CT) was performed using an Aquilion
scanner (Canon Medical Systems) at a slice thickness of 0.50
mm. During the usual postsurgical follow-up period, all
patients underwent CT on the day after surgery to evaluate
the contact and position of the transferred coracoid process.
CT examination was performed at 3 months, 6 months, and
�1 year postoperatively to evaluate coracoid bone union and
resorption, depending on patient consent.

Bone union and resorption of the coracoid process were
examined on sagittal and axial views of CT images with multi-
planar reconstruction. We defined bone union as continuity of
the trabecular bone between the coracoid process and glenoid,
insufficient union when the coracoid process did not move but
there was a radiolucent zone between the coracoid process and
glenoid, and translocation when the coracoid process was frac-
tured and translocated from the screw or when screw back-
out was recognized (Figure 2).

Bone resorption was evaluated by comparing postoperative
coracoid process morphology with baseline morphology on the
day after surgery using CT images. The conditions of bone
resorption were classified into 4 groups: none (no bone resorp-
tion) (Figure 3A), mild (slight bone resorption, but it did not
reach the screw head) (Figure 3B), moderate (bone resorption
reached the screw head) (Figure 3C), and severe (severe bone
resorption with exposure of the screw shaft and loosening of
the washer) (Figure 3D). Bone resorption was evaluated for
both the superior and inferior screws in the Latarjet group.

Statistical Analysis

The Fisher exact test was used to analyze differences in
preoperative sports activities, bone union rate, recurrences,
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reoperation, severe pain that required injections, concerns
after RTP, levels of RTP, and the current rugby activity
between groups. The t test was used to analyze differences
in age between groups. The Mann-Whitney U test was used
to determine the differences in clinical follow-up, duration
before RTP, and continued period of play before retirement
between groups and satisfaction rates in each group.
The Wilcoxon signed rank test was used to analyze preop-
erative and postoperative differences in the ASES and
Rowe scores for each group. All statistical analyses were
performed using JMP pro software (Version 14.0.0, SAS

Institute Japan, Tokyo, Japan), and P< .05 was considered
statistically significant.

RESULTS

Patient Characteristics

The patient characteristics are shown in Table 1. No signif-
icant differences were found in age or clinical follow-up per-
iods between the Bristow and Latarjet groups. The mean

Figure 2. Definitions of postoperative bone integrity of the coracoid on computed tomography (CT) images with multiplanar
reconstruction. Top row: axial view, bottom row: sagittal view. (A) Bone union: Continuity of the trabecular bone between the
coracoid process and glenoid. (B) Insufficient union: The coracoid process did not move, but a radiolucent zone was seen between
the coracoid process and the glenoid. (C) Translocation: The coracoid process was fractured and translocated from the screw, or
screw back-out was recognized (3-dimensional CT).

Figure 3. Classification of postoperative bone resorption of the coracoid on computed tomography images with multiplanar
reconstruction. (A) None: No bone resorption. (B) Mild: Slight bone resorption, but it did not reach the screw head. (C) Moderate:
Bone resorption reached the screw head. (D) Severe: Severe bone resorption with exposure of the screw shaft and loosening of the
washer.
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face-to-face follow-up was 23.3 months for the Bristow group
and 23.1 months for the Latarjet group.

CT was performed 3 months postoperatively for all
shoulders, except 1 Bristow-treated shoulder in which
insufficient bone union was obvious on radiographs. A total
of 55 Bristow-treated shoulders and 25 Latarjet-treated
shoulders underwent CT at 6 months, and 36 Bristow-
treated shoulders and 30 Latarjet-treated shoulders
underwent CT at �1 year after surgery. The
mean radiographic follow-up was 10.4 months (range,
2.5-47 months) in the Bristow group and 12.1 months
(range, 3-26 months) in the Latarjet group (P ¼ .144).

Bone Union Rate

Figure 4 shows the cumulative bone union rate of the cor-
acoid. Bone union was delayed in the Bristow group, and
the rate of bone union was significantly lower in the Bris-
tow group than in the Latarjet group at every period (50.0%
vs 97.1% at 3 months [P < .001], 72.7% vs 97.1% at 6
months [P ¼ .0025], and 81.8% vs 97.1% at �1 year after

surgery [P ¼ .031]). A fracture of the coracoid process
caused all cases of translocations, and there were no cases
of screw back-out. No new translocations occurred after
6 months postoperatively.

Bone Resorption

In the Bristow group, bone resorption was observed in 4
shoulders (6%) at 6 months after surgery. Of those, 3
shoulders showed mild bone resorption at the articular side
of the coracoid, and 1 shoulder demonstrated moderate
bone resorption at the coracoid tip. Representative cases
are shown in Figure 5.

Bone resorption was recognized in all cases of the Latar-
jet group, and progression occurred over time. The progres-
sion of bone resorption is summarized in Table 2.

Bone resorption at the superior screw was observed in all
shoulders 1 year after surgery, and half of the cases showed
a severe degree of bone resorption. Bone resorption at the
inferior screw was observed in 20% of cases. The represen-
tative cases of the Latarjet group are presented in Figure 6.
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72.7%
81.8%

45.5%

21.2%
12.1%

3.0%
6.1% 6.1%
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60%
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100%
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2.9% 2.9% 2.9%

0%
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Bone union
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Transloca�on

P < .001
P = .0025

ytirgetnIenoBevitarepotsoPfo
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P = .031

3 mo 6 mo ≤1 y3 mo* 6 mo ≤1 y

Figure 4. Rate of postoperative bone integrity of the coracoid process. *One shoulder did not undergo computed tomography
examination because insufficient bone union was obvious on radiograph.

TABLE 1
Descriptive Data of Rugby Players (N ¼ 101 shoulders, 91 patients)a

Bristow Group
(n ¼ 66 Shoulders, 61 Patients)

Latarjet Group
(n ¼ 35 Shoulders, 30 Patients) P

Age at surgery, y, mean (range) 18.4 (15-26) 17.7 (13-21) .1964
Sex All males All males —
Dislocations:subluxations, n 31:35 15:20 .8340
Clinical follow-up, mo, mean (range) 73.5 (45-160) 63.5 (50-76) .3459

aDashes indicate not calculated.
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Recurrence Rate and Return to Sports

Table 3 summarizes recurrences, postoperative pain, and
the patients’ concerns after RTP. No patients experienced a
recurrent dislocation that required manual reduction. Sub-
luxation was significantly more common in the Latarjet
group (5 shoulders; 14%) compared with the Bristow group
(2 shoulders; 3%) (P ¼ .0471). Among those with subluxa-
tion, 1 shoulder (2%) with translocation of the coracoid due
to fracture in the Bristow group and 1 shoulder (3%) with
bone union of the coracoid in the Latarjet group required
revision surgeries because of repetitive subluxation. The
remaining cases, all of which were bone union cases, did
not require revision surgery, and patients could RTP after

only 1 week of rest and could continue to play rugby. A total
of 2 shoulders (3%) in the Bristow group and 9 shoulders
(26%) in the Latarjet group required intraglenohumeral
joint injections due to severe pain during rugby play. Injec-
tions were required significantly more often in the Latarjet
group than in the Bristow group (P ¼ .001).

Postoperative sports activity is summarized in Table 4.
All patients in the Bristow group were able to RTP in rugby
at the same level as before injury. A total of 34 shoulders
(96%) in 29 patients in the Latarjet group could RTP at the
same level as before injury, but 1 patient of a revision case
returned at a lower level than before injury. The mean
postoperative periods before RTP in rugby were 5.8 months
(range, 3-12 months) in the Bristow group and 4.8 months

Figure 5. Representative cases of bone resorption after the Bristow procedure. (A) Axial computed tomography (CT) views of the
right shoulder of a 16-year-old boy showing mild bone resorption of the articular side of the coracoid. (B) Sagittal CT views of the
left shoulder of a 17-year-old boy showing moderate bone resorption of the coracoid tip.

TABLE 2
Rate of Postoperative Bone Resorption of the Coracoid After the Latarjet Procedurea

3 mo
(n ¼ 35 Shoulders)

6 mo
(n ¼ 25 Shoulders)

�1 y
(n ¼ 30 Shoulders)

Cumulative
(n ¼ 35 Shoulders)

Bone Resorption Superior Inferior Superior Inferior Superior Inferior Superior Inferior

None 5 (14) 34 (97) 0 (0) 22 (88) 0 (0) 23 (77) 0 (0) 28 (80)
Mild 24 (69) 0 (0) 9 (36) 2 (8) 3 (10) 0 (0) 8 (23) 0 (0)
Moderate 4 (11) 0 (0) 9 (36) 0 (0) 9 (30) 2 (7) 9 (26) 2 (6)
Severe 2 (6) 1 (3) 7 (28) 1 (4) 18 (60) 5 (17) 18 (51) 5 (14)

aData are reported as No. (%) of shoulders.
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(range, 3-7 months) in the Latarjet group, which repre-
sented a statistically significant difference (P ¼ .001). The
reason for retiring was graduation from school or age. No
patients retired from playing rugby because of shoulder
problems. No statistically significant differences were
found in the levels of RTP and rugby activities between
groups.

Clinical Scores

Clinical scores are summarized in Table 5. Both the ASES
and Rowe scores at the final follow-up significantly

improved in the Bristow and Latarjet groups compared
with preoperative scores (P < .001 for all). The average
satisfaction rate was 92.0% in the Bristow group and
94.3% in the Latarjet group, with no significant difference
between the 2 groups (P ¼ .2758).

DISCUSSION

The main findings of this study are that Bristow and Latar-
jet procedures had high rates of RTP and good outcome
scores. We also found that the open Latarjet procedure

Figure 6. Representative cases of bone resorption after the Latarjet procedure on 3-dimensional computed tomography images
(axial view on the left and sagittal view on the right of each image pair). (A) Left shoulder of a 17-year-old boy at (A) 1 day after
surgery and (A0) 1 year after surgery showing bone resorption at both superior and inferior sides of the coracoid process. (B) Right
shoulder of a 16-year-old boy at (B) 1 day after surgery and (B0) 1 year after surgery showing bone resorption at superior and
articular sides of the coracoid process.

TABLE 3
Postoperative Shoulder Stability and Shoulder Conditionsa

Bristow Group
(n ¼ 66 Shoulders)

Latarjet Group
(n ¼ 35 Shoulders) P

Recurrences
No recurrence 64 (97) 30 (86)
Dislocation 0 (0) 0 (0)
Subluxation 2 (3) (1 bone union, 1 translocation case) 5 (14) (5 bone union cases) .047

Reoperation 1 (2) (translocation case) 1 (3) (bone union case) �.99
Severe pain requiring injections 2 (3) 9 (26) .001
Concerns when returning to playb

None 19 (29) 8 (23) .638
Range of motion restrictions 23 (35) 16 (46) .293
Pain 11 (17) 4 (11) .567
Fear when colliding 21 (32) 13 (37) .660
Muscle weakness 16 (24) 14 (40) .104

aData are reported as No. (%) of shoulders. Bolded P values indicate statistically significant difference between groups (P < .05).
bPlayers could report >1 concern.
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decreased the nonunion rate of the coracoid process but
resulted in greater coracoid bone resorption compared with
the open Bristow procedure and that subluxation and pain
after returning to sports were recognized more frequently
in patients who underwent the open Latarjet procedure
than in those who underwent the open Bristow procedure.
We hypothesized that the Latarjet procedure would have a
higher rate of bone union and better clinical outcomes, but
higher bone union rates did not lead to better clinical
outcomes.

Excellent clinical outcomes have been reported for both
Bristow18,31 and Latarjet procedures,25,26 including a low
rate of recurrence, high rate of return to sports, and good
clinical scores. In this study, the clinical scores and RTP in
rugby were similar for both Bristow and Latarjet proce-
dures, with high satisfaction rates. However, about 71%
of patients in Bristow procedure and 77% of patients in
Latarjet procedure had concerns after RTP. This suggests
that although both procedures are good at restoring stabil-
ity, they do not return the shoulder to normal. In both pro-
cedures, the coracohumeral ligaments and pectoralis minor
tendon must be dissected to some extent. The coracoacro-
mial29 and coracohumeral17,32 ligaments play key roles in
shoulder stability, and the pectoralis minor muscle is

related to scapular kinematics.5 Minor stability and/or
scapular dyskinesis caused by dissection of these ligaments
and tendon could be the reasons for muscle weakness, fear
when colliding, and pain after RTP.

The Latarjet procedure entailed higher rates of subluxa-
tion and required more frequent injections for pain com-
pared with the Bristow procedure; this finding was
consistent with that of a previous systematic review.8 We
suspect that these findings could be caused by minor insta-
bility after the Latarjet procedure. One reason for this sus-
picion is that fewer tissues support the anterosuperior to
middle side of the glenohumeral joint. The conjoint tendon
was positioned lower and closer to the glenoid in the Latar-
jet procedure compared with the Bristow procedure. In
addition, the superior side of the coracoid process was
absorbed after the Latarjet procedure, and bony augmen-
tation at the middle part of the glenoid was less reliable
than that after the Bristow procedure. Biomechanically,
both procedures showed excellent stabilizing effects against
the major instability to the anteroinferior side, but we are
skeptical about the minor instability to the anterosuperior
to middle side. A second reason for the above-mentioned
suspicion is that a larger portion of the coracoid process
was resected during the Latarjet procedure compared with
the Bristow procedure, and eventually the amount of dis-
section of the coracoacromial ligament, the coracohumeral
ligaments, and the pectoralis minor tendon must be larger
with the Latarjet procedure compared with the Bristow
procedure. This is our hypothesis, but these less suportive
tissues at the anterosuperior site of the glenoid and the
dissection of anterosuperior stabilizers might cause minor
anterosuperior instability and lead to postoperative pain
after the Latarjet procedure. One proof regarding our
hypothesis is that anterosuperior subluxation over the
united coracoid process with failed Bankart repair was rec-
ognized in the revision case after the Latarjet procedure,
which means that concomitant restoration of the gleno-
humeral ligament and labrum is important.

After completing the coracoid transfer, we performed Bank-
art repair using 3 anchors. A systematic review showed that
RTP at the same level, especially in contact sports, was rela-
tively low with the Latarjet procedure without Bankart
repair.16 We believe that the Bankart repair concomitant with
the coracoid transfer is essential to treat anterior shoulder

TABLE 5
Preoperative and Postoperative Shoulder Scoresa

Bristow Group Latarjet Group

Preoperative Postoperative P Preoperative Postoperative P

ASES 48.0
(44.2-51.6)

91.0
(88.4-93.5)

< .001 60.8
(57.7-85.5)

90.2
(85.6-94.8)

< .001

Rowe 30.6
(27.0-34.2)

88.5
(85.1-91.9)

< .001 38.7
(36.6-40.9)

86.4
(81.2-91.6)

< .001

Satisfaction rate, % NA 92.0
(88.9-95.1)

— NA 94.3
(90.6-97.9)

—

aData are reported as mean (95% CI). Bolded P values indicate statistically significant difference between groups (P < .05). ASES,
American Shoulder and Elbow Surgeons; NA, not available. Dashes indicate not calculated.

TABLE 4
Return to Play and Continuity of Rugby Activitya

Bristow
Group

Latarjet
Group P

Return to play .346
Same level 66 (100) 34 (96)
Lower level 0 (0) 1 (4)

Period before return to play,
mo

5.8 4.8 .001

Current rugby activity .675
Same level 26 (39) 17 (49)
Lower level 6 (9) 3 (9)
Retired 34 (52) 15 (43)

Period before retiring, mo
(range)

41.4 (12-121) 43.6 (13-62) .387

aData are reported as No. (%) of shoulders unless otherwise
noted. Bolded P value indicates statistically significant difference
between groups (P < .05).
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instability in contact sports athletes. In contrast, patients who
underwent the Latarjet procedure returned to playing rugby
on average 4.8 months postoperatively, which was 1 month
earlier than RTP with the Bristow procedure (5.8 months).
RTP was earlier with the Latarjet procedure because of the
early and consistent bone union, but restoration of soft tissues
and muscle strength might not be enough at 5 months post-
operatively, and early return to rugby might be related to the
higher subluxation rates and more frequent injections
required with the Latarjet procedure.

Several reports have mentioned that a high rate of bone
union has been achieved with the Latarjet procedure,9,19

whereas a comparatively low rate of bone union has been
achieved with the Bristow procedure.2,9 In this study, a
high rate of early bone union (97% at 3 months postopera-
tively) was achieved with the Latarjet procedure, whereas
delayed bone union was achieved with the Bristow proce-
dure. Fixation using 2 screws was more reliable in securing
the separated bones. A single lag screw fixation can exert a
compression force between the coracoid and glenoid neck
with the Bristow procedure. However, this fixation might
be too weak to control the rotation of the coracoid, which
could delay bone union. Early and secure bone union could
allow patients to RTP earlier, which is very important for
competitive athletes, and we noted a significant difference
between the procedures (Latarjet, 4.8 months; Bristow,
5.8 months; P ¼ .001).

As 3-dimensional CT examinations are becoming com-
mon, several reports regarding bone resorption after the
Latarjet procedure have been published.1,7,13,36 However,

few reports are available regarding bone resorption after
the Bristow procedure.3 In this study, bone resorption was
observed in 6.1% of cases, and the degree of bone resorption
was not severe. Boileau et al3 reported bone resorption in
7% of cases after the Bristow procedure. In contrast, the
reported frequency of bone resorption after the Latarjet
procedure has ranged from 66.7% to 100%.1,7,13,36

In the current study, bone resorption was observed in 100%

of cases after the Latarjet procedure. The progress of bone
resorption was particularly remarkable between 3 and 6
months after the operation, which was after bone union was
completed, and seemed to be caused by adapting and remodel-
ing of the glenoid (Figure 6). Bone resorption after the Latar-
jet procedure was recognized mainly at the superior screws
and was uncommon around the inferior screws, where the
conjoint tendon is attached. This outcome may be caused by
low contact of the humeral head or by disruption of the blood
supply and/or stress shielding at the resection site of the cor-
acoid process. Return to sports was usually allowed at 4 to 6
months after surgery. This finding means that bone resorp-
tion occurred before RTP in rugby, and bony augmentation
became smaller when necessary. Even though detailed anal-
ysis was not conducted in this study, we found several cases in
which the surface area of the glenoid increased after the Bris-
tow procedure (Figure 7). This increase might have been
caused by remodeling of the glenoid surface or callus forma-
tion around the border between the coracoid process and glen-
oid surface. After bone union is achieved after the Bristow
procedure, the effect of bone block of the coracoid can be more
reliable than that after the Latarjet procedure.

Figure 7. Representative cases of the enlargement of the glenoid area (red arrows) after the Bristow procedure, as shown on
sagittal computed tomography view. (A) Right shoulder of a 15-year-old boy. (B) Left shoulder of a 16-year-old boy.
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The merits of the Bristow procedure are a lower rate of
subluxation and pain after RTP. The shortcomings of the
open Bristow procedure are delayed and lower bone union
rates and later return to sports. Reoperation after the Bris-
tow procedure was performed in 1 shoulder with postoper-
ative fracture of the coracoid process. The important point
to improve results after the open Bristow procedure is to
ameliorate the bone union rates. Confirming the fixation
arthroscopically and/or preparing better contact of the cor-
acoid process against the glenoid might help overcome the
disadvantages of the open Bristow procedure. In contrast,
the merits of the Latarjet procedure include early bone
union, high rates of bone union, and early return to sports;
the shortcomings of the Latarjet procedure are bone resorp-
tion of the coracoid process, a higher rate of requiring injec-
tions for pain after RTP, and higher rate of subluxation
compared with the Bristow procedure. A possible way to
reduce failure after the Latarjet procedure is to make sure
the coracoid process is long enough to insert 2 screws but
otherwise is as short as possible and fix the coracoid process
superiorly on the glenoid: for example, placing the coracoid
tips at the 4-o’clock position on the right shoulder.

Limitations

This study had several limitations. First, this was not a
randomized study, and it described the different procedures
at sequential time periods. Second, the unequal sample
number could have caused statistical bias. However, there
were enough patients in each group to perform appropriate
statistical analysis, so we believe that the number of
patients does not affect the conclusions. Third, not all
patients underwent CT examinations at >6 months. CT
examination is invasive in terms of radiation exposure;
therefore, CT examination must be performed with a
patient’s agreement. After bone union was confirmed, some
patients were reluctant to undergo CT examination.
Fourth, we did not address preoperative conditions, such
as number of preoperative instability events and glenoid
bone loss, which could affect the clinical results. Fifth, the
final follow-up and clinical scoring were completed using
questionnaires accessible via an online survey tool.
Patients did not undergo direct physical examinations at
the final follow-up, including range of motion, apprehen-
sion sign, and muscle strength. We did not address range
of motion restrictions, which was the most prevalent con-
cern after RTP. However, using an online survey tool, we
could achieve a high rate of data collection (100%) with the
help of the team. After patients have returned to sports and
experience no problems, it is difficult to ask athletes to keep
visiting the hospital, so the middle- to long-term follow-up
after treatment of athletes is usually low. Online survey
tools could be the option to overcome this problem.

CONCLUSION

Both Bristow and Latarjet procedures had high rates of
RTP and good clinical results. However, 75% of patients
had continued concerns regarding the shoulder after RTP.

The Latarjet procedure had an advantage in early and high
bone union but a disadvantage in bone resorption compared
with the Bristow procedure. Subluxation and injections for
pain after returning to sports were recognized more fre-
quently in patients who underwent the open Latarjet pro-
cedure than those who underwent the open Bristow
procedure.
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