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Abstract Objective The Latarjet procedure is a well-accepted treatment of shoulder instability.
This technique is associated with a unique set of complications with overall rates of up
to 30%. The purpose of the present study was to investigate the incidence and risk
factors associated with complications after open Latarjet procedure.
Methods We retrospectively reviewed 102 patients submitted to open Latarjet
procedure. Complications were divided into three types: clinical; graft-related; and
screw-related. All of the patients were submitted to radiography and computed
tomography (CT). The risk factors analyzed were gender, age, previous surgery,
epilepsy, experience of the surgeon.
Results A total of 102 consecutive patients (108 cases) underwent the Latarjet
procedure. The mean age was 33.7 years old (18 to 61 years old), with 88 males and 14
females. The overall complication rate was 21.2%, being 12% clinical-related, 7.4%
graft-related, and 2.7% screw-related. The most frequent were anterior apprehension
(eight cases) and lateral overhang of the graft in six patients. Computed tomography
scan at a minimum of 6 months was performed in 79 cases (73%), and graft union
occurred in 75 patients (94.9%). There were no cases of instability in the remaining four
cases of nonunion. Ten patients (9.2%) required revision surgery. The risk factors
associated with complications were epilepsy (p¼ 0.0325), experience of the surgeon
(p¼ 0.0499) and patients� 40 years old at the time of the surgery (p¼ 0.0151). There
was no correlation with gender and previous surgery.

� Study developed at the Shoulder and Elbow Surgery Center,
Instituto Nacional de Traumatologia e Ortopedia Jamil Haddad,
Rio de Janeiro, RJ, Brazil.
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Introduction

Latarjet surgeryhasbecomean increasingly frequentoption for
the treatment of anterior glenohumeral instability.1 Its main
indications are glenoid bone injury, surgical revisions and in
contact sports athletes. There are numerous described techni-
cal variations, but the basic principle of the procedure is the
transfer of the coracoid process along conjoint tendon to the
anterior glenoid border through anopen or arthroscopic route.

Although the literature is clear in showing consistent joint
stabilization results, few studies report the risk factors and
incidence of Latarjet complications, which ranges from 0 to
30%.2–12 Themost frequently reported complications include
neurological injury, infection, instability recurrence, fracture
andgraft pseudoarthrosis. In addition, the treatment of these
complications often requires a surgical revision.

Shah et al.5 observed 10% of neurological complications; the
most common complicationwas the involvement of the axillary
and musculocutaneous nerves. Athwal et al.6 showed graft
fracture in 7%of patients,with 2 cases requiring surgical revision.

In addition to the surgical technique knowledge, some
authors have identified risk factors associated with a higher
chance of complications. For Gartsman et al.,7 advanced age
was a risk factor, while Dauzère et al.8 correlated the
experience of the surgeon with the rate of complications.

The present study aimed to highlight the incidence of
complications from Latarjet surgery and to correlate it with
possible risk factors.

Methods

Patients undergoing Latarjet surgery for anterior glenohum-
eral instability treatment from January 2012 to June 2018 in
a single institution were retrospectively evaluated to high-
light any occurred complication. This technique was indicat-
ed in cases of glenoid or bipolar bone defect, failure of
previous surgery and in contact sports athletes. The inclusion
criteria for the present study were patients undergoing the
classic Latarjet surgery with the graft positioned lying down
and submitted to outpatient clinical and radiological post-
operative follow-up for a minimum period of 6 months.

Complications were divided into three types: clinical,
graft-related and implant-related complications. Clinical
complications included hematoma, infection (both superfi-
cial or deep), neurological injury, subscapular tendon lesion
and instability recurrence (anterior apprehension or dislo-
cation). Graft-related complications included lateral or me-
dial positioning, intra- or postoperative fracture and
nonconsolidation, whereas implant-related complications
included malposition or breaking of one or two screws.

Conclusion The complication rate following the Latarjet procedure was 21.2%, with
9% requiring revision surgery. Epilepsy, age> 40 years old and experience of the
surgeon were risk factors.

Resumo Objetivo A cirurgia de Latarjet é bem estabelecida para o tratamento da instabilidade
anterior do ombro. Apresenta complicações específicas com taxas de até 30%. Nosso
objetivo é avaliar a incidência e os fatores de risco associados às complicações após a
cirurgia de Latarjet.
Métodos Analisamos retrospectivamente 102 pacientes submetidos ao procedi-
mento. Dividimos as complicações em três tipos: clínicas, relacionadas ao enxerto e
relacionadas aos implantes. Todos os pacientes foram submetidos a radiografias e
tomografia computadorizada (TC). Os fatores de risco analisados foram gênero, idade,
cirurgia prévia, epilepsia e experiência do cirurgião.
Resultados Um total de 102 pacientes consecutivos (108 casos) foram avaliados. A
média de idade foi 33,7 anos (18 a 61 anos), com 88 homens e 14 mulheres. A taxa de
complicações foi de 21,2%, sendo 12% clínicas, 7,4% relacionadas ao enxerto e 2,7%
relacionadas ao implante. As mais frequentes foram apreensão anterior (oito casos) e
posicionamento lateral do enxerto, em seis casos. ATC foi realizada com omínimo de 6
meses em 79 casos (73%), evidenciando a consolidação do enxerto em 75 pacientes
(94.9%). Nenhum caso de não união apresentou instabilidade. Dez pacientes (9.2%)
precisaram de cirurgia de revisão. Os fatores de risco relacionados às complicações
foram epilepsia (p¼ 0.0325), experiência do cirurgião (p¼ 0.0499) e pacientes � 40
anos (p¼ 0.0151). Não houve correlação com gênero e cirurgia prévia.
Conclusão A taxa de complicações após a cirurgia de Latarjet foi de 21,2%, com 9%
necessitando de revisão cirúrgica. Epilepsia, idade> 40 anos e experiência do cirurgião
foram fatores de risco.
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Subscapularis tendon integrity was assessed through a
physical examination using the Gerber and lift off tests.

Radiological examination consisted of simple x-rays in true
anteroposterior (AP) view of the shoulder, scapular view and
axillary lateral view, as well as computed tomography (CT)
scans.

Positioning was considered a complication when CT
showed that the graft was> 1mm lateral to the joint surface;
the graft> 1mm medial to the surface was deemed a
complication only in case of instability recurrence. Graft
pseudoarthrosis was defined as the absence of a bone beam
between the graft and the glenoid at CT examination.

Evaluated risk factors included gender, age younger or
older than 40 years old, epilepsy, history of previous shoul-
der surgery, and experience of the surgeon. To assess the
experience of the surgeon, patients were divided in two
groups: the first group was operated on during the first half
of the study,whereas the secondgroupwas operated on later.

Surgical Technique
All of the patientswere placed in thebeach chair position and
submitted to general anesthesia with brachial plexus block.
Antimicrobial prophylaxis was performed during anesthetic
induction with intravenous administration of first-genera-
tion cephalosporin for 24 hours.

A deltopectoral approach with � 7 cm in length from the
coracoid process towards the axillary fold was used. The
coracoid process was exposed and individualized after re-
leasing the pectoralis minor muscle and the coracoacromial
ligament. Osteotomy was performed immediately distal to
the coracoclavicular ligaments attachments using a curved
osteotome to obtain a graft with at least 20mm in size. The
inferior face of the coracoid process was then decorticated
and prepared with two holes at a 1-cm distance from each
other. The joint was accessed by means of horizontal divul-
sion of the subscapularis muscle, between its middle and
lower thirds, followed by a vertical capsulotomy. The ante-
roinferior border of the glenoid was prepared with labral
resection and decortication. The coracoid process was posi-
tioned lying down and fixed with two screws. In all cases,
screw sizes ranged from 30 to 36mm. There was no capsular
repair in 59 cases. In 37 patients, the coracoacromial liga-
ment was preserved and sutured in the joint capsule, result-
ing in an intra-articular graft; in 12 patients, the capsule was
sutured with an anchor (Gryphon; DePuy Synthes, Warsaw,
IN, USA), resulting in an extra-articular graft.

Postoperatively, patients were immobilized with a sling
for 4weeks. Passivemobilization began after 2weeks. Formal
physical therapy started 4 weeks after the procedure to
gain range of motion. Strengthening exercises started after
2 months. Activities were totally resumed after 4 to
6 months.

Statistical Analysis
The chi-squared and Fisher tests were used for categorical
variables, while paired and unpaired T tests were used for
continuous variables. Statistical significance was defined as
p< 0.05.

Results

During the analyzed period, Latarjet surgery was performed in
142 patients (148 shoulders). Of these, 19 patients who did not
perform the required minimum follow-up and 21 who under-
went thetechniquedescribedascongruentarcwereexcluded.10

Atotalof102patients (108shoulders)met the inclusioncriteria.
The mean agewas 33.7 years old (range, 18–61 years old),

with 88 (86.3%) men (93 cases) and 14 (13.7%) women (15
cases). Latarjet surgery was the primary treatment for
instability in 94 shoulders (87.1%). In 14 cases (12.9%), the
procedure was performed as a revision due to previous
surgery failure. A total of 11 patients (10.2%) had epilepsy.
A total of 79 (73.1%) of the 108 cases underwent a CT scan
after a minimum period of 6 months after surgery.

The mean follow-up period was 16.2 months (6–52
months). A total of 23 cases (21.2%) presented at least 1
complication, with 16 (14.8%) clinical, 8 (7.4%) graft-related,
and 2 (1.8%) implant-related complications. Of this total, 10
revision procedures (9%) were required (►Table 1).

Clinical complications included 4 (3.7%) axillary neurop-
athies that resolved spontaneously in up to 6 months. There
were 2 cases of infection; 1 was superficial (0.9%) and was
treated with oral antibiotics, whereas the other was deep
(0.9%) and was treated with surgical debridement and intra-
venous antibiotic therapy. Eight cases (7.4%) presented posi-
tive apprehension during the physical exam. One patient
(0.9%), who had epilepsy, presented dislocation recurrence,
and the deformity resulted in axial loss in both screws. A
hematoma required drainage (0.9%), and 1 patient presented
positive clinical tests indicating subscapularis injury (0.9%).
One patient with positive apprehension had refractory pain
and underwent an arthroscopic biopsy to diagnose infection,
but no changes were found.

Graft-related complications included 6 cases (5.5%) of
lateral positioning. Of these, one underwent lateral extremi-
ty regularization, one was repositioned, two were resolved
with postconsolidation synthetic material removal and two
required no surgical revision. There were three cases of
medial positioning, but none of these patients presented
instability, so they were not counted as complications. In
addition, there were 2 cases (1.8%) of graft fracture detected
at the first outpatient reassessment (►Figures 1 and 2); 1
was treated conservatively, whereas the other was submit-
ted to resection of the fractured lateral fragment. Among the
79 cases submitted to CT, 75 (94.9%) presented graft consoli-
dation and 4 (5.1%) had pseudoarthrosis. None of the
patients with graft fractures or pseudoarthrosis developed
instability recurrence.

Among implant-related complications, there were 2 cases
(1.8%) of intraarticular screws; in the first one, the synthesis
material was removed, but the other one evolved with early
arthrosis and required a hemiarthroplasty.

Risk factors that significantly affected the complication rate
wereepilepsy, age> 40yearsoldandexperienceof thesurgeon.
Patients with epilepsy had 45.4% of complications compared
with 18.5% in cases of traumatic instability (p¼ 0.0325).
Patients> 40 years old presented 35.7% of complications
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compared with 19.4% of those< 40 years old (p¼ 0.0151).
Likewise, thefirst half of the surgeries had a 27.7% complication
rate versus 14.8% in the second half of the procedures
(p¼ 0.0499). No statistical significancewas observed regarding
gender and history of previous surgeries (►Table 2).

Discussion

Latarjet surgery has become more and more indicated to
treat anterior glenohumeral instability, resulting in an in-
crease in reported complications. Unlike the arthroscopic
surgery for capsulolabral repair, in which the main compli-
cation is dislocation recurrence, complications from Latarjet
surgery are specific and their outcomes can be disastrous.13

Studies reporting Latarjet complications present some
confusion regarding the definition of postoperative complica-
tions. Some authors differentiate problems from complica-
tions,while others divide complications asminor ormajor.5,11

Wedifferentiate complications into three types: clinical, graft-
related and implant-related complications. With a mean fol-
low-up time of 16.2 months, we observed a complication rate
of 21.2%, with only 9% of the cases requiring surgical revision.
In a recent study, Domos et al.14 presented similar rates, with
21% of complications and 9% of surgical revision in
patients> 40 years old submitted to the Latarjet technique.

Our series alsopresented results consistentwith the literature
regarding instability recurrence, with only 1 dislocation recur-
rence (0.9%) in a patientwith epilepsy, and 8 (7.4%) subjectswith
positive apprehension at the physical examination.1,10,15–17 Un-
like Griesser et al.,9 who identified the musculocutaneous nerve
as themost frequently affected nerve in a systematic review, the
most affected nerve in our series was the axillary nerve, with 4
cases (3.6%), as observed byGartsman et al.7All of the caseswere
neuropathies with complete recovery within 4 months.

There were 4 cases (5%) of pseudoarthrosis, one of which
requiring removal of the screws. None of these cases evolved

Table 1 Complications and respective surgical revisions

Complications n % Intervention

Clinical Complications

Hematoma 1 0.9 Surgical drainage

Superficial Infection 1 0.9 Oral antibiotic treatment

Deep Infection 1 0.9 Debridement and intravenous antibiotic treatment

Anterior Apprehension 8 7.4 No intervention required

Anterior Dislocation 1 0.9 No intervention required

Axillary Neuropathy 4 3.7 No intervention required

Subscapularis Injury 1 0.9 No intervention required

Refractive Pain 1 0.9 Diagnostic arthroscopy

Implant-Related Complication

Intraarticular screw 2 1.8 1 RMS and 1 hemiarthroplasty

Graft-Related Complications

Lateral Positioning 6 5.5 2 RMS, 1 regularization and 1 repositioning

Medial Positioning� 3 2.8 No intervention required

Fracture 2 1.8 1 lateral fragment resection

Pseudoarthrosis 4�� 5.1 No intervention required

Abbreviations: n, absolute number of cases; RMS, synthetic material removal.
Source: hospital medical records.
�Not considered as complications since there was no development of anterior instability.
��from a total number of 79 patients undergoing computed tomography scans.

Fig. 1 Three-dimensional computed tomography scan in the
immediate postoperative period showing a well-positioned graft.
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to instability. Shah et al.5 observed that some patients with
nonunion of the graft were asymptomatic and did not
consider them as complications.

Lateral graft positioning and poor positioning of the
screws are risk factors for secondary arthrosis.18–20 There
were 6 (5.5%) cases of laterally positioned graft, and 4 of
them underwent surgical revision; in addition, there were 2
cases of intraarticular screws, with 1 rapidly evolving
to secondary arthrosis with subsequent need for surgical
revision and hemiarthroplasty.

Due to the technical complexity, the experience of
the surgeon is associated with complications, as evidenced

by Dauzère et al.8We found that patients operated on during
the second half of the evaluated period had fewer compli-
cations. Other identified risk factors included epilepsy and
age> 40 years old.14,21,22 Although some authors report an
increased complication rate in patients with a history of
previous surgeries, we did not observe such correlation

The strengths of the present study include populational
homogeneity and the relatively large sample. Since this is a
retrospective study, its limitations are the complications
inherent to this type of study and new complications may
arise with a greater follow-up period.

Conclusion

The complication rate after Latarjet surgery was 21.2%, with
only 9% of the patients requiring surgical revision. Epilepsy,
age> 40 years old and the experience of the surgeon were
risk factors for complications.
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