
Please cite this article in press as: Metais P, et al. Preliminary clinical outcomes of Latarjet-Patte coracoid transfer by arthroscopy vs. open
surgery: Prospective multicentre study of 390 cases. Orthop Traumatol Surg Res (2016), http://dx.doi.org/10.1016/j.otsr.2016.08.003

ARTICLE IN PRESSG Model
OTSR-1552; No. of Pages 6

Orthopaedics & Traumatology: Surgery & Research xxx (2016) xxx–xxx

Available  online  at

ScienceDirect
www.sciencedirect.com

Original  article

Preliminary  clinical  outcomes  of  Latarjet-Patte  coracoid  transfer  by
arthroscopy  vs.  open  surgery:  Prospective  multicentre  study  of
390  cases

P.  Metaisa,∗,  P.  Clavertb,  J.  Barthc,  P.  Boileaud,  R.  Broszkae, G.  Nourissat f, J.  Leuzingerg,
G. Walchh,  L.  Lafosse i,  the  French  Arthroscopic  Society
a Hôpital privé La Châtaigneraie, 63110 Beaumont, France
b Service de chirurgie du membre supérieur, avenue Baumann, 67400 Illkirch, France
c Centre ostéo-articulaire des cèdres, 5, rue des Tropiques, 38130 Échirolles, France
d Institut universitaire locomoteur et du sport, CHU de Nice, 06000 Nice, France
e St. Luke’s Hospital, Bystrzanska 94b, 43-300 Bielsko-Biala, Poland
f Clinique des Maussins, 67, rue de Romainville, 75019 Paris, France
g Etzelclinic, Churerstrasse 43, 8808 Pfäffikon, Switzerland
h Centre orthopédique Santy, hôpital privé J.-Mermoz (Ramsay-GDS), 24, avenue Paul-Santy, 69008 Lyon, France
i Clinique générale d’Annecy, 74000 Annecy, France

a  r  t  i c  l e  i n  f  o

Article history:
Received 10 July 2016
Accepted 20 August 2016

Keywords:
Coracoid bone block
Techniques
Range of motion
Apprehension
Scores

a  b  s  t  r  a  c  t

Background:  The  Latarjet-Patte  procedure  consisting  in  transfer  and  screw  fixation  of the  coracoid  process
to  the  anterior  glenoid  is a treatment  of reference  for anterior  shoulder  instability.  Over  time,  surgical
innovations  translated  into  a number  of improvements  and,  in late  2003,  an  arthroscopically  assisted
variant  of  the  procedure  was  described.
Objective:  To  evaluate  and  compare  clinical  outcomes  of  the  modified  Latarjet-Patte  procedure  performed
by open  surgery,  arthroscopy  with  screw  fixation,  or arthroscopy  with  endobutton  fixation.
Material  and  method:  A total  of  390 patients  who  underwent  surgery  to  treat  anterior  shoulder  insta-
bility  between  March  2013  and  June  2014  were  included  and  divided  into  three  groups  depending  on
whether  they  were  managed  using  open  surgery  with  screw  fixation,  arthroscopy  with  screw  fixation,
or  arthroscopy  with  endobutton  fixation.  Clinical  findings  were  recorded  pre-operatively  then  6 months
post-operatively  and  at last  follow-up  (mean,  27.7  months).  Range  of  motion  and  apprehension  test  (arm
in  external  rotation  at 0◦, 90◦, and  140◦ of  abduction)  were  assessed  and  the  Walch-Duplay  and  modified
Rowe  scores  were  determined.
Results:  Motion  range  restriction  was  minimal  with  all  three  techniques,  and  motion  range  continued
to  improve  throughout  follow-up.  Apprehension  in external  rotation  was noted  at  90◦ of  abduction  in
11%  of cases  and  at 140◦ of abduction  in  4% of cases.  The  mean  total  Walch-Duplay  score  improved  from
46  pre-operatively  to  90.6  and  the  mean  total  modified  Rowe  score  from  46  pre-operatively  to  91.1.  By
statistical  analysis,  external  rotation  at 90◦ of  abduction  and  internal  rotation  at  0◦ of  abduction  were
better  after  open  surgery,  but  the  differences  were  of  limited  clinical  significance.  Recurrence  was  noted
in 3.3%  of cases,  nerve  injury  in  0.8%,  and infection  in  1.5%.
Conclusion:  In this  study,  the  three  techniques  produced  similar  clinical  outcomes,  with  a  stable  shoulder
and no  joint  stiffness.

© 2016  Elsevier  Masson  SAS.  All  rights  reserved.
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1. Introduction

Anterior shoulder instability with or without bone lesions may
require bone block surgery, as opposed to Bankart repair of the
capsule and ligaments [1–3]. Work performed by Trillat, Latarjet,
and Patte, together with improvements introduced by Walch [4–7],
have made coracoid bone block surgery a treatment of reference for
anterior shoulder instability.

http://dx.doi.org/10.1016/j.otsr.2016.08.003
1877-0568/© 2016 Elsevier Masson SAS. All rights reserved.
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Given the increasing use of arthroscopic surgery, a compari-
son of various techniques used for coracoid bone block surgery
appeared timely. There are three main techniques: open surgery via
an anterior approach through the fibres of the sub-scapularis mus-
cle, arthroscopy and block fixation with two screws as described
in 2003 by Lafosse [8,9], and arthroscopy and block fixation with
endobuttons as described in 2009 by Boileau [10,11].

For the 2015 symposium of the French-speaking Society for
Arthroscopy (SFA), we compared these three techniques based on
clinical outcomes. The working hypothesis was that clinical out-
comes of arthroscopic bone block surgery were similar to those
of the conventional open technique (Latarjet, Patte modified by
Walch). The primary objective of this study was to evaluate and
compare the functional outcomes of open vs. arthroscopic bone
block surgery. The secondary outcome was to evaluate short-term
shoulder stability in patients managed with open vs. arthroscopic
bone block surgery.

2. Material and method

2.1. Study design

This multicentre prospective longitudinal study included con-
secutive patients seen in everyday practice. In each of the eight
participating centres, each surgeon had performed over 100 pro-
cedures using one of the three techniques and participated in the
study only using this technique. Consecutive patients with ante-
rior shoulder instability managed by coracoid bone block surgery
between March 2013 and June 2014 were included. Throughout
this study period, the surgical techniques remained unchanged.

2.2. Surgical techniques

The three surgical techniques were as follows:

• conventional Latarjet procedure, i.e., open coracoid block transfer
with fixation by two screws, performed by two  surgeons (G.W.
and J.B.), with a delto-pectoral approach, horizontal separation of
the sub-scapularis muscle fibres, and fixation using two bicortical
screws;

• arthroscopic surgery and bone block fixation by two  screws, per-
formed by six surgeons (R.B., P.C., J.L., L.L., G.N., and P.M.), with a
fully arthroscopic technique (30◦ arthroscope) designed to repli-
cate conventional open surgery, with a vertical incision of the
subscapularis, fixation by two bicortical screws, and use of the
Depuy Mitek® tool;

• arthroscopic surgery, bone block fixation by endobuttons, and
reattachment of the capsule and ligaments, performed by a
single surgeon (P.B.), with a fully arthroscopic technique (70◦

arthroscope), preservation of the capsular plane, incision of the
sub-scapularis muscle, bone block fixation using double endobut-
tons and the Smith&Nephew® tool and, finally, reattachment of
the anterior capsule and labrum using a single anchor.

2.3. Data collection

Patients in the three groups underwent standardised assess-
ments before surgery, 6 months after surgery, and at last follow-up
1 year or more after surgery. The clinical data listed below were
collected.

Range of motion: forward flexion, passive external rotation at
0◦ of abduction (ER1) and 90◦ of abduction (ER2), internal rota-
tion with the hand behind the back (IR1), passive internal rotation
at 90◦ of abduction, and abduction with the examiner stabilising
the scapula (Gagey hyperabduction test). RI1 was evaluated based

on the position of the hand against the back, as performed for
Constant’s score: buttock, 2 points; sacrum, 4 points; 3rd lumbar
vertebra, 6 points; 12th thoracic vertebra, 8 points, and 7th thoracic
vertebra, 10 points.

Apprehension was tested with the shoulder in maximal ER with
the elbow at the side and the arm at 0◦, 90◦, and 140◦ of abduction.

Functional scores: shoulder function and stability were evalu-
ated based on the Walch-Duplay score [12] and modified Rowe
score [13]. The Walch-Duplay score is a 100-point functional score
that evaluates shoulder stability based on four domains, each con-
tributing up to 25 points: sport, stability, mobility, and pain. The
modified Rowe score is also a 100-point functional score with four
domains: function (50 points), stability (30 points), mobility (10
points), and pain (10 points).

2.4. Patients

In all, we included 390 patients, who were distributed by sur-
gical technique as follows: conventional Latarjet surgery (L group),
n = 104 (27%) patients, including 5 with a history of open Bankart
repair; arthroscopy with screw fixation (AS group), 222 (57%)
patients, including 1 with a history of open Bankart repair and 25
with a history of arthroscopic Bankart repair; and arthroscopy with
endobutton fixation (AB group), 64 (16%) patients, including 1 with
a history of open Bankart repair and 5 with a history of arthroscopic
Bankart repair.

Surgery was performed on the dominant side in 59% of cases.
Only 5% of patients had had surgery on the contralateral shoul-
der. Age categories were similarly distributed in the three groups.
Overall, mean age at surgery was 27.8 years (mean: 26 ± 8.9 years;
range, 13.6–66.6 years). The diagnoses were also evenly distributed
across groups: recurrent dislocation, 78%; subluxation, 17%; and
painful unstable shoulder, 4%. Shoulder pain was reported by 46%
of patients and apprehension clearly described by 69% of patients.

2.5. Statistics

XLStat software (Addinsoft, Paris, France) was used to describe
the data as mean ± SD and range. Quantitative data were compared
using the Kruskal-Wallis test and Mann-Whitney U test and cate-
gorical variables using the chi-square test.

3. Results

The number of patients available for assessment decreased over
time, from 390 at inclusion to 267 (68%) after 6 months (L: 61; AV:
142; AB: 64) and 142 (36%) at last follow-up (L: 38; AV: 77; AB: 27).
Mean follow-up was 22.7 ± 4.1 months (range: 13.3–31.5 months).

3.1. Range of motion (6 items) in the three groups

Flexion: Pre-operatively, mean flexion was  179.1◦ on the unaf-
fected side and 175.4◦ on the affected side. Mean flexion on the
affected side was  175.7◦ after 6 months and at last follow-up
(Table 1). No significant difference in flexion was  found across
groups after 6 months. At last follow-up, in contrast, flexion dif-
fered significantly across the three groups: L: 171.5◦; AS: 175.3◦;
and AB: 180◦ (P = 0.001).

ER1: Pre-operatively, mean passive ER1 was 75.3◦ on the unaf-
fected side and 71◦ on the affected side. On the affected side, mean
ER1 was  60◦ after 6 months and 66.8◦ at last follow-up. Signifi-
cant differences across groups (P = 0.001) were found only after 6
months, when values were as follows: L: 61.1◦; AS: 68.4◦; and AB:
70.4◦. No significant difference was found at last follow-up.

IR1: Pre-operatively, mean passive IR1 was 9.6 on the unaf-
fected side and 10.1 on the affected side. IR1 values differed
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Table  1
Range of motion values overall and in each of the three treatment groups.

Pre-operatively After 6 months At last follow-up

Mean 95% CI Mean 95% CI Mean 95% CI

Flexion
Overall 175.4 [174.1; 176.7] 175.7 [174; 177.4] 175.5 [173.8; 177.1]
L  176.3 [174; 178.5] 176.7 [175.3; 178.2] 171.6 [166.9; 176.2]
AS  174.1 [172.2; 176] 175.1 [172.1; 178.1] 175.3 [173.2; 177.4]
AB  178.6 [177.6; 179.5] 176.1 [173.9; 178.3] 180 [180; 180]

ER1
Overall  71 [69.2; 72.8] 60 [57.6; 62.4] 66.8 [64.2; 69.5]
L  70.4 [67.4; 73.4] 64.9 [60.5; 69.4] 61.1 [55.3; 66.8]
AS  70.9 [68.3; 73.5] 55.2 [51.6; 58.8] 68.4 [64.9; 72]
AB  72.3 [68.7; 75.9] 65.9 [62.4; 69.5] 70.4 [66; 74.8]

IR1
Overall 9.6 [9.1; 10.1] 8.9 [8.7; 9.1] 9.2 [9; 9.3]
L  10.5 [8.8; 12.2] 9.3 [9; 9.6] 9.7 [9.5; 10]
AS  9.4 [9.2; 9.5] 9 [8.7; 9.2] 9 [8.7; 9.2]
AB  9 [8.8; 9.2] 8.4 [8; 8.7] 9 [8.7; 9.4]

ER2
Overall 82.9 [80.7; 85.1] 80.2 [78.4; 82.1] 80 [76.9; 83.2]
L  90 [88; 92] 80.7 [77.2; 84.1] 88.9 [86.4; 91.5]
AS  80.6 [77.8; 83.4] 80.3 [78.1; 82.4] 75.6 [71.4; 79.9]
AB  71.7 [53; 90.3]

IR2
Overall 68.5 [66; 70.9] 62.7 [59.9; 65.4] 75.4 [72.1; 78.6]
L  60.5 [55.5; 65.4] 61.1 [56.3; 65.8] 74.4 [67.8; 81.1]
AS  70.8 [68.1; 73.5] 63.2 [59.9; 66.6] 76 [72.7; 79.2]
AB  75 [68.1; 81.9]

Gagey
Overall 104.4 [101.2; 107.7] 101.9 [98.7; 105.1] 112.5 [107.2; 117.8]
L  128.1 [118.7; 137.5] 101.5 [95.4; 107.6] 126.5 [121.1; 131.8]
AS  99.1 [95; 103.3] 101.9 [98.4; 105.5] 97.6 [92.2; 103]
AB  112.8 [111.5; 114]

L: conventional Latarjet procedure; AS: arthroscopic procedure with screw (Depuy Mitek) fixation of the bone block; AB: arthroscopic procedure with endobutton (Smith &
Nephew)  fixation of the bone block; 95% CI: 95% confidence interval.

significantly across groups after 6 months: L: 9.3; AS: 8.7; and
AB: 8.4 (P < 0.0001). A significant difference was also found at last
follow-up: L: 9.7; AS: 9; AB: 9 (P = 0.0004).

ER2 (no data available for the AB group): Pre-operatively, mean
ER2 was 89.5◦ on the unaffected side and 82.9◦ on the affected side.
At both 6 months and last follow-up, overall mean ER2 was 80.2◦. A
significant difference between groups was found only at last follow-
up: L: 88.9◦; and AS: 75.6◦.

IR2 (no data available for the AB group): Pre-operatively, mean
IR2 was 70.9◦ on the unaffected side and 68.5◦ on the affected side.
No significant difference between the L and AS groups was found
after 6 months or at last follow-up.

Abduction with the scapula stabilised (Gagey hyperabduction
test) (no data available for the AB group): Pre-operatively, mean
abduction during the Gagey test was 101.6◦ on the unaffected side
and 104.4◦ on the affected side. After 6 months, no significant dif-
ference was found between the L and AS groups. At last follow-up,
however, abduction was significantly greater in the L group (126.4◦)
than in the AS group (97.6◦) (P < 0.0001).

3.2. Apprehension (3 items) in the three groups

Apprehension for ER1 (no data available for the AB group): Pre-
operatively, the test was positive in 31.2% of patients (L: 7.5%; and
AS: 23.7%) (Table 2). After 6 months, a positive test was noted in
only 1.8% of patients (L: 0.6%; AS: 1.2%). None of the patients had a
positive test at last follow-up.

Apprehension for ER2: Pre-operatively, the test was  positive in
90.8% of patients (L: 89.1%; AS: 89.8%; and AB: 96.8%). This propor-
tion dropped to 7.2% after 6 months (L: 4.7%; AS: 0.4%; and AB: 2.1%)
and 9.9% at last follow-up (L: 0.9%; AS: 3.6%; AB: 5.4%). A significant

difference across groups was found at 6 months (P < 0.0001) but not
at last follow-up (P = 0.002).

Apprehension for ER at 140◦ of abduction (no data available for
the AB group): Pre-operatively, the test was positive in 87.2% of
re-evaluated patients (L: 85.7%; and AS: 87.9%). This proportion fell
sharply, to 10.3% after 6 months (L: 51.6%; AS: 2.8%) and 3.5% at last
follow-up (L: 3.2%; and AS: 3.8%). The difference was  significant at 6
months (P < 0.0001). At last follow-up, the number of patients with
apprehension was  too small to allow statistical testing.

Table 2
Apprehension overall and in each of the three treatment groups.

Pre-operatively After 6 months At last follow-up

Positive Negative Positive Negative Positive Negative

App 0◦

Overall 96 212 3 197 0 92
L  23 70 1 57 0 31
AS  73 142 2 140 0 61
AB

App 90◦

Overall 347 35 17 247 11 100
L  90 11 11 47 1 30
AS  195 22 1 141 4 57
AB  62 2 5 59 6 13

App 140◦

Overall 261 38 20 180 4 89
L  72 12 16 42 1 30
AS  189 26 4 138 3 59
AB

App: apprehension with the arm at 0◦ , 90◦ , and 140◦ of abduction; L: conventional
Latarjet procedure; AS: arthroscopic procedure with screw (Depuy Mitek) fixation
of  the bone block; AB: arthroscopic procedure with endobutton (Smith & Nephew)
fixation of the bone block.
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Walch-Duplay score Pre-opera!vely  A"er  6 months  At  last follow-up 
Over all 46   88.4 90.6 

L 36 .4 81 .3 85 .9 
AV  49.3  90.1 91 
AB    91 .3 97 .5 

0102030405060708090100

pre -operat ively after 6 m ont hs at la st foll ow-u pOverall L AV AB

Fig. 1. Walch-Duplay score overall and in each of the three treatment groups. L: conventional Latarjet procedure; AS: arthroscopic procedure with screw (Depuy Mitek)
fixation of the bone block; AB: arthroscopic procedure with endobutton (Smith & Nephew) fixation of the bone block.

3.3. Functional stability scores in the three groups

Walch-Duplay score: Pre-operatively (no data available for the
AB group), the mean Walch-Duplay score was 46 (L: 36.4; and AS:
49.3) (Figs. 1 and 2). The mean Walch-Duplay score overall was 88.4
(L: 81.3; AS: 90.1; and AB: 91.3) after 6 months and 90.6 (L: 85.9;
AS: 91; and AB: 97.5) at last follow-up. A significant difference was

found across the three groups after 6 months and at last follow-up
(P < 0.0001).

Modified Rowe score: Pre-operatively (no data available for
the AB group), the mean modified Rowe score was  46 (L: 40.5;
and AS: 47.9). The mean modified Rowe score overall was  89.5
(L: 81.1, AS: 93; and AB: 89.6) after 6 months and 91.1 (L: 83.9;
AS: 92.8; and AB: 95.3) at last follow-up. There was  a significant

Modified  Rowe Pre-opera!vely  A"er  6 months  At  last  follow-up 
Overall 46 89.5 91.1 

L 40 .5 81 .1 83 .9 
AS 47 .9 93  92 .8 
AB    92 .8 95 .3 

0102030405060708090100

pre -operat ively after 6 m ont hs at la st foll ow-u pOverall L AS AB

Fig. 2. Modified Rowe score overall and in each of the three treatment groups. L: conventional Latarjet procedure; AS: arthroscopic procedure with screw (Depuy Mitek)
fixation of the bone block; AB: arthroscopic procedure with endobutton (Smith & Nephew) fixation of the bone block.
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difference across the three groups after 6 months and at last follow-
up (P < 0.0001).

3.4. Complications

None of the patients in the arthroscopy groups required conver-
sion to open surgery. In 2 patients, the bone block fractured during
surgery (L, n = 1; and AS, n = 1). Major complications occurred in 19
patients and consisted of infection (n = 6 in all; L, n = 2; and AS, n = 4),
recurrent instability (n = 8 in all; L, n = 2; AS, n = 2; and AB, n = 4),
nerve injury (n = 3 patients in the AS group, supra-scapular nerve
in 2 and musculocutaneous nerve in 1), and haematoma requiring
surgical irrigation (2 patients in the L group). The other complica-
tions consisted of screw removal (n = 9 in all; L, n = 3; and AS, n = 6),
persistent pain and stiffness (n = 12 in all; L, n = 6; and AS, n = 6), and
complex regional pain syndrome (n = 2, both in the AS group).

4. Discussion

The patients recovered good shoulder mobility and function
within 6 months after surgery and continued to improve through-
out follow-up (mean: 22.7 ± 4.1 months; range: 13.3–31.5 months).
Mean loss of ER1 was 9.3◦ in the L group, 2.5◦ in the AS group, and
1.9◦ in the AB group; these differences are not statistically signif-
icant. In contrast, patients in the L group had significantly better
results for mean ER2, mean IR1, and abduction during the Gagey
test.

Regarding stability, the apprehension test results improved
markedly, and at last follow-up no patients had apprehension for
ER1. Only 11% of patients had apprehension for ER2 and 4% for ER
at 140◦ of abduction, with no difference across techniques.

The changes in the Walch-Duplay and modified Rowe scores
also indicate very good outcomes. Score values were lower in the
L group before surgery, 6 months post-operatively, and at last
follow-up, a finding for which we have no clear explanation. A
more stringent evaluation of these functional scores in the L group
may  have resulted in lower scores. Furthermore, the proportion of
patients engaged in recreational sports vs. competitive sports is a
potential source of bias, since the objectives of revision surgery may
differ between these two populations.

The objective of the Latarjet procedure is to stabilise the shoul-
der while maintaining range of motion. In keeping with earlier
reports [14–17], outcomes were similar across the three techniques
in our study. In our comparative work, ranges of ER2, IR1, and
abduction were greater after open surgery. Possible explanations
to this finding include soft tissue release and division of the sub-
scapularis muscle and tendon couple during open surgery. With
arthroscopy, capsular release is more selective and aims chiefly to
allow bone block introduction into the gleno-humeral joint fol-
lowed by easy positioning on the glenoid rim. Many surgeons,
including those with considerable experience, describe opening the
subscapularis as extremely difficult due to the proximity of the axil-
lary nerve, thickness of the muscle, bleeding, and limited visibility.
Compared to conventional open surgery, the more limited release
of the capsule, ligaments, and sub-scapularis muscle may  explain
the difference in post-operative mobility. It is worth noting that
the reattachment of the capsule recommended during endobutton
fixation does not induce joint stiffness.

In our study, 3.3% of patients experienced recurrent instability,
0.8% nerve injuries, and 1.5% infections. The recurrence rates were
higher in the arthroscopy groups (AS, 4.5%; and AB, 3%) than in the
open surgery group (1%) but were consonant with previous reports
of recurrence in 5% to 8% of cases [18–22].

The frequency of nerve injuries in our patients was
1.3% in the AS group (3 patients; 2 supra-scapular nerves

and 1 musculo-cutaneous nerve). The injuries to the supra-
scapular nerves were ascribable to the length and oblique
direction of the screws; they required screw removal and nerve
release. Surgery was  not required to treat the musculo-cutaneous
nerve injury, which seemed related to intra-operative stretching
during traction on the conjoined tendon. We  did not record any
cases of injury to the axillary nerve, which is however the nerve
closest to the operative site. The frequency of nerve injury in our
study is in keeping with earlier reports [18–23].

The frequency of infections (L: 1.9%; AS: 0.9%; and AB: 0%) is also
comparable to earlier data [18–22].

The feasibility, cost, and outcomes of arthroscopic bone block
surgery have been evaluated comparatively in recent studies
[24,25]. However, our original work is part of a broader inves-
tigation into the outcomes of various arthroscopic bone block
techniques (ArthroLatarjet developed by L. Lafosse and arthro-
scopic Latarjet with endobutton fixation developed by P. Boileau)
and of open bone block surgery.

Several limitations of our study were pointed out during the
symposium. Substantial patient attrition occurred [26], with only
36% of patients being re-evaluated at last follow-up. Young patients
(mean age was  27.8 years) often fail to respond when called in
for follow-up medical visits, which they see as a waste of time.
Patients experiencing residual discomfort are probably more likely
to respond. The subjective nature of the apprehension tests and
mobility evaluations may  also substantially affect the findings. For
some of the evaluation criteria and time points, the small sample
sizes resulted in limited statistical power. In the AB group, missing
data precluded a number of comparisons.

5. Conclusion

This study demonstrates that the three techniques used for bone
block surgery produce good shoulder stability and near-normal
range of motion, thus allowing the patients to return to their sports
activities under favourable conditions.

Clinical outcomes of the arthroscopic techniques are similar to
those obtained by conventional open surgery via the delto-pectoral
approach, which probably deserves to remain the reference tech-
nique.
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