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Background: Latarjet has become a common treatment option for patients with shoulder instability in
the setting of bone loss. The coracoid is commonly secured with screws
Methods: All patients who underwent Latarjet with suture-button fixation with minimum 1-year
follow-up were eligible for inclusion. Preoperative demographic and clinical outcome data including
American Shoulder and Elbow Surgeons (ASES), Single Assessment Numerical Evaluation (SANE), and
Visual Analog Scale (VAS) were recorded and compared with postoperative scores. Radiographs were
reviewed for signs of nonunion. Complications were recorded.
Results: Overall 21 patients (76% male, average age: 30.4 ± 11.3 years) underwent Latarjet with suture-
button fixation. Significant improvements at 1 year were seen in ASES (P < 0.001), SANE (P < 0.001), and
VAS (P ¼ 0.011) scores compared with preoperative scores. Of the 21 patients who had reached 1-year
follow-up, 17 (81%) reached 2-year follow-up. For the 17 patients who reached 2-year follow-up, there
were significant improvements in ASES (P ¼ 0.001), SANE (P ¼ 0.001), and VAS (P ¼ 0.005) scores from
preoperative values. When isolating the 17 patients with 2-year follow-up, there were no significant
differences between their 1-year and 2-year ASES (P ¼ 0.73), SANE (P ¼ 0.17), and VAS (P ¼ 0.37) scores.
Overall, 3 patients (14%) sustained a complication (one redislocation, one with coracoid migration and a
fibrous union, and one superior labral tear requiring biceps tenodesis and superior labral repair).
Conclusion: Suture-button fixation of the coracoid during the Latarjet provides encouraging clinical and
radiographic outcomes at 1 and 2 years.

© 2020 The Authors. Published by Elsevier Inc. on behalf of American Shoulder and Elbow Surgeons.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-

nc-nd/4.0/).
Shoulder instability is a common problem affecting patients of
all ages and activity levels.12 While some patients can be managed
nonoperatively with physical therapy, there are a significant
number of patients who fail conservative treatment and require
surgical intervention.1,17,21 Surgical treatment can be divided into
soft tissue and bony procedures. Soft tissue procedures involve an
attempt to restore normal anatomy by repairing the labrum,
properly tensioning the glenohumeral ligaments, and occasionally
adding in a remplissage for increased stability.8,9 In patients who
have failed a prior, arthroscopic Bankart repair, in patients with
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clinically significant bone loss, or in patients with an off-track
lesion, the Latarjet has emerged as a reliable option for restoring
shoulder stability and function.2,11,18,28

The Latarjet procedure involves transfer of the coracoid to the
glenoid to increase the glenoid width and create a potential sling
effect of the conjoint tendon as the shoulder is brought into
abduction and external rotation.12-14,19 The Latarjet is commonly
performed open, through a saber incision. Some authors have
recently introduced an arthroscopic technique with good results
following a significant learning curve.3-5,24 Fixation methods of the
coracoid to the glenoid include cannulated or solid cancellous
screws, cannulated or solid cortical screws, with or without plate
augmentation, and suture-button fixation.20,23 Recent cadaveric
studies have found no significant differences in biomechanical
performance among varying fixation constructs.20,23 However,
although the Latarjet is an excellent procedure, it is not without its
complications, specifically hardware complications from screw
r and Elbow Surgeons. This is an open access article under the CC BY-NC-ND license
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Figure 1 Intraoperative image demonstrating coracoid exposure and drilling the
bicortical hole in the coracoid for later BTB TightRope (Arthrex, Naples FL, USA) pas-
sage. The surgeon’s finger is pointing to the bottom of the coracoid/conjoint tendon.

Figure 2 Intraoperative imagine demonstrating creation of the glenoid tunnel for later
BTB TightRope (Arthrex, Naples FL, USA) passage. The retractor is on the anterior
glenoid neck with the drill going through the glenoid neck where the bone graft will
later sit.
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placement including the need for subsequent screw removal.15,10 As
such, suture-button fixationmay provide an excellent alternative to
screw fixation by minimizing hardware complications while
maintaining excellent outcomes.26

The purpose of this study was to report the clinical and radio-
graphic outcomes and complications after Latarjet with suture-
button fixation of the coracoid. The authors hypothesized that pa-
tients who underwent Latarjet with suture-button fixation would
have significant improvements in clinical outcome scores, no
radiographic change in coracoid position over time and no signifi-
cant hardware complications.

Methods

All patients who underwent Latarjet with suture-button fixation
by a single surgeon at a single institution between September 2016
and March 2019 with minimum 1-year follow-up were eligible for
inclusion. Patients with less than 1-year follow-up and those who
underwent distal tibial allograft were excluded. Institutional re-
view board approval was obtained for this study (IRB SOS #1). All
patients had a diagnosis of recurrent shoulder instability with ev-
idence of >10% glenoid bone loss on preoperative computed to-
mography scan. Preoperative demographic and clinical outcome
scores including American Shoulder and Elbow Surgeons (ASES),
Single Assessment Numerical Evaluation (SANE), and Visual Analog
Scale (VAS) were recorded. These scores were then compared with
postoperative ASES, SANE, and VAS scores at 1 year, and in patients
who were far enough out, 2-year follow-up. Radiographs were
reviewed for signs of nonunion defined as change in position of the
suture-button construct or migration of the coracoid bone block
compared with initial postoperative radiographs.

Surgical technique

All procedures were performed with a combination regional
plus general anesthesia in the modified beach chair position. An
examination under anesthesia confirmed significant anterior laxity
in all patients before incision. After the examination under anes-
thesia, the patient was prepped and draped in the usual sterile
fashion, and after administration of preoperative antibiotics, a
timeout was performed to confirm the correct shoulder in all pa-
tients. After the timeout, a skin incision was made and the
arthroscope was introduced into the glenohumeral joint. An
arthroscopy was performed to confirm and estimate glenoid bone
loss based on the technique previously described by Burkhart et al,
and to rule out other pathology.7 The arthroscope was then
removed and a saber skin incisionwas made, approximately 8cm in
length, beginning at the coracoid and heading distal. Dissection is
taken down through the deltopectoral interval to the coracoid
where the conjoint tendon is mobilized from the clavipectoral
fascia. The pectoralis minor is released off of the medial border of
the coracoid and the coracoacromial ligament is released approxi-
mately 1cm from the coracoid to allow this tissue to be used in later
closure. Once the coracoid is exposed, a blunt retractor is placed
medially to protect the brachial plexus and a pointed Hohmann
retractor is placed over the coracoid to improve exposure. A 4-mm
drill bit is then used to drill a bicortical hole from superior to
inferior in the coracoid for later passage of the BTB TightRope
(Arthrex, Naples FL, USA) and large Pec Button (Arthrex) (Fig. 1).
This hole is drilled posterior enough to avoid breaking out of the
anterior aspect of the coracoid and anterior enough to allow the 90º
saw to cut the coracoid without violating the drill hole. Once the
hole is drilled and with a blunt retractor placed medially to protect
the neurovascular structures, a 90º saw is used to cut the coracoid in
a superomedial to inferolateral direction taking great care to avoid
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the brachial plexus. The cut is finished with a curved osteotome.
The soft tissue on the undersurface of the coracoid is gently peeled
back without violating the attachment of the conjoint tendon. The
saw is used to remove any excess spikes of bone from the coracoid
and to establish a bleeding bony surface on the coracoid.

The coracoid is then placed back into the incision for later use.
The subscapularis is exposed and is then split at the 50-yard line, in
line with its fibers. Care is taken to avoid the capsule underneath.
An elevator is used to then elevate the subscapularis off of the
underlying capsule and an angled Gelpi retractor is used to open
the split in the subscapularis. The capsule is then split horizontally,
thereby exposing the glenohumeral joint. An anterior glenoid
retractor is placed to expose the glenoid rim and the glenoid is
prepared using an osteotome or burr to remove any malunited
bone and to create a flat recipient surface for the coracoid at the 2
o’clock to 5 o’clock position (right shoulder). Once the glenoid is
prepared, the 4-mm drill is used to create the path for the BTB
TightRope (Arthrex) and large Pec Button (Arthrex) in the glenoid,
from anterior to posterior, parallel to the articular surface and deep
enough to avoid penetrating the articular surface (Fig. 2). After this
has been created, the free end of the BTB TightRope (Arthrex) is
loaded onto the pec button and, using the inserter, the pec button is
passed from anterior to posterior and is flipped on the posterior
aspect of the glenoid/scapula (Fig. 3). After this is flipped and
securely fixed, the free ends of the suture are passed through the



Figure 3 Intraoperative imagine demonstrating passage of the BTB TightRope
(Arthrex, Naples FL, USA) through the tunnel in the glenoid using the inserter.

Figure 4 Intraoperative image demonstrating passage of the sutures from the BTB
TightRope (Arthrex, Naples FL, USA) through the tunnel in the coracoid.

Figure 5 Intraoperative image demonstrating fixation of the TightRope ABS Button
(Arthrex, Naples FL, USA) securing the coracoid graft to the glenoid.
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previously drilled tunnel in the coracoid (Fig. 4), and the coracoid is
reduced down to the glenoid. The free sutures are then placed
through a TightRope ABS Button and securely tied. This secured the
coracoid to the glenoid in appropriate position (Fig. 5). The shoul-
der is then taken through a range of motion to ensure is moves well
and that there is no lateral overhang of the coracoid graft which can
lead to accelerated glenohumeral wear. The incision is copiously
irrigated and the split in the capsule is closed, taking care to
incorporate the coracohumeral ligament. If desired, anchors can be
placed in the glenoid at the 6 o’clock and 5:30 position (right
shoulder) to perform a capsular shift and make the graft extra-
articular. Care must be taken not to overtighten and constrain
glenohumeral movement. The split in the subscapularis is repaired
and the incision is closed in layered fashion. A waterproof bandage
is applied; the patient is placed into a sling for 4 weeks and is
discharged home. We use a multimodal approach to postoperative
pain control and encourage cryotherapy. We typically see the pa-
tients at 2 weeks for a wound check and X-ray (Fig. 6, A and B). We
begin therapy at 4 weeks, initially focusing on range of motion, and
progress to strengthening around the 3-month mark.
Statistics

For categorical data, tabulated results are shown as averages ±
standard deviation. The quantitative data are summarized by the
mean and standard deviation. Those quantitative data were first
examined for potential non-normality, by examining their histo-
grams and considering their skewness and kurtosis statistics.
Owing to the sample size and their apparent non-normality, the
main analytical approach toward the quantitative outcome data for
177
patients when comparing between two times (pre vs. one year, one
year vs. two years and pre vs. two years) or across all three times
was to use nonparametric statistical techniques. When comparing
these quantitative data between two time points, the Wilcoxon
signed rank test was used. Statistical significance was set at
P < 0.05.
Results

Overall, 21 patients underwent Latarjet with suture-button
fixation with minimum 1-year follow-up. There were 16 men
(76%) and 5 (24%) women. Average patient age at the time of sur-
gery was 30.4 ± 11.3 years. Of this cohort of patients, 15 (71%) had a
prior arthroscopic Bankart that failed and 4 of these patients had
multiple prior surgeries. The average number of previous surgeries
in this cohort was 0.9. Overall, 10 patients (48%) had the suture-
button Latarjet performed on their dominant shoulder. The
average length of follow-up was 29.3 ± 8.9 months. Of the 21 pa-
tients who had reached 1-year follow-up, 17 (81%) reached 2-year
follow-up. The average glenoid bone loss determined at the time
of arthroscopy was 13.3% ± 8.0%.

For the 21 patients who reached one-year follow-up, there were
significant improvements in ASES, SANE, and VAS scores from the
baseline (Table I). For the 17 patients who reached 2-year follow-
up, there were also significant improvements in ASES, SANE, and
VAS scores from preoperative values (Table II). Importantly, when
isolating the 16 patients with 2-year follow-up, there were no
significant differences between their 1-year and 2-year ASES, SANE,
and VAS scores (Table III). In the initial postoperative radiographs,
there was no evidence of coracoid malposition in any patient. There
was no radiographic evidence of change in position of the coracoid
bone graft over time in 95% of patients.

There were 3 patients (14%) who sustained a complication. One
patient redislocated 4 months after surgery. He was treated
conservatively and has not had any more instability episodes. One
patient had displacement of the coracoid bone from the glenoid but
was clinically asymptomatic and did not require further surgery.
One patient sustained a SLAP tear 9 months postoperatively and
underwent a biceps tenodesis with concomitant repair of the su-
perior labrum. This patient recovered and has not had any further
issues.
Discussion

Latarjet has become a well-regarded treatment option for
certain patients with shoulder instability. The authors’ hypotheses
were confirmed as patients who underwent Latarjet with suture-



Table I
Comparison between preoperative and 1-year postoperative clinical outcome scores
for patients who underwent suture button Latarjet

Clinical outcome score Preoperative 1 year postoperative P value

ASES 57.6 ± 21.0 88.1 ± 11.0 < .001
SANE 31.1 ± 19.3 80.4 ± 14.5 < .001
VAS 3.5 ± 2.7 1.2 ± 1.5 .011

ASES, American Shoulder and Elbow Surgeons; SANE, Single Assessment Numerical
Evaluation; VAS, Visual Analog Scale.

Table II
Comparison between preoperative and 2-year postoperative clinical outcome scores
for patients who underwent suture button Latarjet

Clinical outcome score Preoperative 2 years postoperative P value

ASES 57.6 ± 21.0 88.8 ± 13.2 .001
SANE 31.1 ± 19.3 84.0 ± 13.4 .001
VAS 3.5 ± 2.7 0.9 ± 1.4 .005

ASES, American Shoulder and Elbow Surgeons; SANE, Single Assessment Numerical
Evaluation; VAS, Visual Analog Scale.

Table III
Comparison between 1-year and 2-year postoperative clinical outcome scores for
patients who underwent suture button Latarjet

Clinical outcome score 1 year postoperative 2 years postoperative P value

ASES 89.1 ± 11.9 88.8 ± 13.2 .73
SANE 80.9 ± 13.4 84.0 ± 13.4 .17
VAS 1.0 ± 1.3 0.9 ± 1.4 .37

ASES, American Shoulder and Elbow Surgeons; SANE, Single Assessment Numerical
Evaluation; VAS, Visual Analog Scale.

Figure 6 (A and B), Anteroposterior (A) and axillary (B) radiograph demonstrating the suture button construct used for fixation of the coracoid during the Latarjet procedure.
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button fixation had significant improvements in clinical outcome
scores with no significant hardware complications.

Since Burkhart and De Beer as well as Itoi and Yamamoto
described the glenoid track concept, much attention has been paid
to bone loss on both the glenoid and humeral side in patients with
shoulder instability.6,27,28 Although there are several factors that
play a role in shoulder instability including patient age, degree of
sport participation, type of sport played, shoulder hyperlaxity, and
others, bone loss has become a well-recognized variable for
shoulder instability.1 It has become well understood that managing
patients with off-track lesions and bone loss with an isolated soft
tissue procedure increases the patient’s risk of failure.22 As such,
the Latarjet has become an effective procedure to treat patients
with off-track lesions as well as those with significant glenoid bone
loss. Hurley performed a systematic review of 13 studies with a
minimum 10-year follow-up to determine the functional outcomes,
recurrences rates, and subsequent revision rates after the open
Latarjet procedure.16 The review included 822 patients (82% male)
at an average age of 27 years and an average follow-up of 16.6 years.
The authors reported good/excellent outcomes in 86.1% of patients
and a recurrent instability rate of 8.5% (3.2% of patients had
recurrent dislocations) with a revision rate of 3.7%. Interestingly,
the most common reason for revision surgery after recurrence was
for screw removal.

There are multiple methods of coracoid fixation in the Latarjet
procedure including cannulated screws, solid screws, and the su-
ture button. Most studies to date have evaluated screw constructs
as this fixation method has been the most commonly described
technique in the literature. Shin et al performed a biomechanical
study in 35 fresh frozen cadaveric shoulders to compare the initial
fixation stability, failure strength, and mode of failure of 5 different
screw types (all stainless steel) and fixation methods used in the
Latarjet procedure.23 The authors evaluated partially threaded
cannulated 4.0-mm cancellous screws with bicortical fixation,
partially threaded cannulated 4.0-mm screws with bicortical
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fixation, partially threaded solid 4.0-mm cancellous screws with
bicortical fixation, partially threaded solid 4.0-mm cancellous
screws with unicortical fixation and fully threaded solid 3.5-mm
cortical screws with bicortical fixation. All screws were stainless
steel. The results demonstrated no significant difference in load to
failure, work to failure, or in creep/stiffness among different screw
types or fixation methods following cyclic loading. However, as the
suture-button construct began to emerge, biomechanical datawere
needed to compared the suture-button technique with the original
screw technique. Provencher et al performed a biomechanical
study using 8 matched pairs of cadaveric shoulders to compare the
ultimate failure load of the cortical button and self-tensioning su-
ture to metal screws for coracoid graft fixation during the Latar-
jet.20 The authors found no significant difference in the mean
ultimate load to failure or the mean strain at failure for screw fix-
ation vs. suture-button fixation. The screw fixation group tended to
fail at the bone block drill holes, whereas the suture button group
tended to fail at the clamp-muscle interface. As such, it appears the
suture-button fixation method is biomechanically equivalent to the
screw fixation method.

One of the complications that can occur after Latarjet is hard-
ware failure or revision surgery to remove symptomatic hardware,
typically screws.16 The suture-button technique was developed in
an effort to mitigate this complication. Boileau et al reported the
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midterm clinical outcomes, complications, bone-block healing, and
positioning in 121 patients after suture-button fixation of the
coracoid graft in the arthroscopic Latarjet.5 At an average follow-up
of 26 months, the authors reported no cases of neurologic com-
plications or hardware failure and found the coracoid had properly
healed to the scapular neck in 95% of the cases. Importantly, no
patients necessitated hardware removal after suture-button fixa-
tion. Similarly, Xu et al reported on 102 patients at a mean follow-
up of 40 months who underwent suture-button fixation for the
Latarjet.25 The authors reported 100 of the 102 grafts achieved bony
union and noted no patient required a reoperation for removal of
hardware. The results from the present study are similar as no
patients sustained hardware related complications with one pa-
tient experiencing a fibrous union. Furthermore, there were sig-
nificant improvements in all clinical outcome scores for patients
included in this study with no differences in outcomes between
1- and 2-year follow-up. This is an important finding as it indicates
patients have reached their maximal improvement at 1 year and
did not see a decline in their scores the following year.

Limitations

This series of patients is from a single, fellowship-trained sur-
geon at a single institution and therefore many not be translatable
to other populations. This is a short-term follow-up study in a
limited number of patients, and as such comments regarding long-
term follow-up cannot bemade. Computed tomography scans were
not used to evaluate healing of the coracoid graft and return to
sport scores were not collected. As such, there have been many
patients with an asymptomatic fibrous union.

Conclusion

Suture-button fixation of the coracoid during the Latarjet pro-
vided encouraging clinical and radiographic outcomes at 1 and 2
years in this study.
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