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Abstract
Background: The Latarjet procedure may be amenable to outpatient elective surgery as it is often performed on young and
healthy patients. Thus, ambulatory surgery for Latarjet procedure is recently rapidly increasing in France with very few validation
studies. This feasibility study presents early adverse events following outpatient Latarjet surgery compared to Latarjet surgery
performed as an inpatient procedure.
Hypothesis: There is no difference between outpatient or inpatient Latarjet procedure.

Patients and Methods: Thirty patients operated on an outpatient basis and prospectively followed were compared to 30
patients operated on an inpatient basis. All procedures were performed by the same surgeon. Complication rates as well as clinical
outcomes at one year were compared between groups.
Results: Post-operative hematomas which did not require surgery occurred more frequently in outpatient group in which no
drain was used. No other differences occurred between groups. All outpatients but one was satisfied with the procedure.

Discusion: The latarjet procedure was found to be safe when performed on an outpatient basis. The addition of wax to the base
of the coracoid seemed to diminish hematoma formation.
Level of Evidence: level III
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Introduction
Outpatient surgery provides benefits to patients including
a decreased exposure to nosocomial infections, a higher rate of
satisfaction [1], and a up to a 68% decrease in direct costs [2]. The
Latarjet procedure is now frequently performed on an outpatient
basis in up to one third of cases in France in 2017 (Figure 1).

However, the literature regarding the feasibility of outpatient
Latarjet surgery is very poor and there is still a need of validation
studies [3]. Our aim was to confirm the feasibility of the outpatient
Latarjet procedure by comparing the incidence of adverse events
and clinical outcomes between patients who underwent inpatient
or outpatient Latarjet surgery. Our hypothesis was that the
outpatient procedure is both feasible and safe.
Copyright © All rights are reserved by Zilber Sebastien.

Patients and methods
Patients
Study inclusion criteria were as follows: patients were
considered if they had a diagnosis of recurrent anterior shoulder
instability; were deemed candidates for surgical stabilization;
had not undergone prior shoulder surgery, and did not have
any significant shoulder co-morbidities. All patients underwent
primary surgery for anterior shoulder instability using transfer
of the coracoid process (Latarjet procedure). All procedures were
performed by a Single Surgeon (SZ). Thirty consecutive patients
underwent surgery on an outpatient basis between 2013 and 2017
and were prospectively followed. This group was compared to 30
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patients who underwent the Latarjet procedure on an inpatient
basis between 2007 and 2012 by the same surgeon.

Surgical protocolA standardized general anaesthesia protocol
was followed. An additional interscalene block was administered
under ultrasound guidance (single bolus of 20ml of 0.375%
ropivacaine) associated with 8mg of a dexamethasone intravenous
injection. An open minimally invasive technique was used. The
osteotomy of the coracoid process was performed through a deltopectoral approach after the coraco-acromial ligament and pectoralis
minor tendon were released and following conjoint tendon
exposure and dissection. All harvested coracoid grafts were a
minimum of 20mm in length. The subscapularis tendon and muscle
was split horizontally. Following glenohumeral capsulotomy, bone
on the ventral aspect of the coracoid process and on the anteroinferior aspect of the glenoid rim was decorticated. Any remaining
anteroinferior bone bankart fragments were resected. The ventral
aspect of the coracoid graft was fixed to the inferior portion of the
anterior scapular neck such that the transplant was level with the
anterior glenoid rim. The coracoid process was drilled with two
3.5mm holes and fixed with two 3.5 diameter cortical screws;
whilst the glenoid neck was drilled with 2.5mm holes to enable
compression.

Care was taken to avoid lateral overhang of the graft across the
joint line as described by Alain et al. [4]. No additional capsular
suture was used. The subscapularis tendon was closed lateral to
the graft. Traction on the coracoid graft was avoided all along the
procedure to decrease the risk of musculocutaneous nerve injury.
The wound was closed in layers with continuous absorbable skin
suture. All inpatients had a suction drain inserted. No drain was
used in the outpatient group. Sling immobilization was used for
one week following surgery. Simple activites of daily living (shower,
eating, writing) were immediately permitted. Following one week,
self-assisted stretching in all planes was permitted. Running and
swimming were allowed after two months, and high-risk sports
(rugby, judo…) were allowed after 4 months. All patients were
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assessed on post-operative day one (by telephone for outpatients);
further assessments took place at 1 week, 1 month, 4 months and
12 months post-operative.

Evaluation criteria and statistical analyses

Readmission rates and early complications were recorded.
Shoulder range of motion, recurrent instability, persistent
subjective apprehension and shoulder pain were compared
between groups at one year. Satisfaction rate with the outpatient
protocol was assessed. Continuous variables were compared with
the independent t-test and categorical variables with the Fisher
exact test; statistical significance was set at 0.05.

Results

The 2 groups were comparable at baseline (Table 1). Mean
hospital stay in the inpatient group was 2.2±0.4 days. One admission
for one night occurred in the outpatient group due to dizziness
which resolved without further treatment. No complications
occurred related to the interscalene block. There were no reoperations, no nerve injuries and no infections in the series.
In the inpatient group, drained blood volume prior to drain
removal was negligible in 18 patients, less than 100cc in 11
patients and > 100 cc in one patient. All drains were removed on
post-operative day one. Seven hematomas occurred within the
first 3 weeks following surgery: two in the inpatient group and
five in the outpatient group (Figure 2). Four of these hematomas,
two in each group, discharged and healed spontaneously. All
others healed spontaneously without fistulization. One of these
hematomas occurred in a patient with the Factor V Leiden defect
(outpatient group). Three of these hematomas, with fistulization
twice, occurred in the first 9 patients in the outpatient group and
induced a change in the surgical technique. In the following 21
patients, prior to closure, the osteotomy of the coracoid feet was
explored, washed and waxed prior to closure during which time a
blood clot was typically found. Wax was never used for patients in
the inpatient group.

Figure 1: Latarjet procedures statistics in France between 2013 and 2017 (ATIH, technical agency of information on
hospitalization, www.atih.sante.fr).
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Figure 2: Hematomas formation by group. There was more hematomas in the outpatient group (p<0.01), all hematomas
healed spontaneously.
All outpatients but one were satisfied with the procedure. One
patient indicated that he would have preferred a one night hospital
stay due to postoperative discomfort. At final 12 month followup, no patient had experienced further instability. Six patients

answered positively for subjective persistent apprehension in both
group (20%). One third of patients of each group have reported
occasional shoulder pain. Loss of external rotation was found in
half of patients of each group (Table 1).

Table 1: Demographic variables and clinical results at final follow-up Laxity was defined as passive external rotation > 80 degrees;
M = male, F = female.
Variables

Inpatients (n=30)
Pre-operative status

Outpatients (n=30)

p

Age (years), (mean±SD)

25.47±7.77

28.23±9.27

NS

Body mass index (mean±SD)

22.83±2.11

24.89±3.74

NS

Gender

Patients operated on the dominant side
Patients with laxity
Level of sports

Cause of injury
Number of dislocation before surgery

3F/27M
15
0

Competition : 10
Sport : 16

Sport : 21

Domestic : 7

Traffic accident : 4
Assault : 2

Seizure : 1
7.9±7.18

Redislocation

0

Patients with loss of external rotation

1

Competition : 7

Recreational : 18

None : 12

3.87±5.27

Patients with persistent pain

11

Recreational : 8

Time from injury to surgery (years)
(mean±SD)
Patients with persistent subjective
apprehension

6F/24M

1 year follow-up status

6 (20%)

11 (37%)
17 (57%)

None : 5

Domestic : 7

NS
NS
NS
NS
NS

Traffic accident : 1
Assault : 1
7.47±5.99

NS

0

-

6.12±9.97

NS

6 (20%)

NS

15 (50%)

NS

10 (33%)

NS
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Discussion

Conclusion

This study confirms the safety of the Latarjet procedure
performed on an outpatient basis. Almost all patients were satisfied
with the procedure. There was no difference at one year between
patients who underwent surgery on an outpatient or inpatient
basis. Besides, the clinical results of both groups according to
persistent pain and apprehension and loss of external rotation
were similar to what was already reported in the literature [5–9].
The use of interscalene block with long-acting local anesthetic
is a well-accepted approach that produces 8 to 12 hours of
postoperative analgesia [10]. Intravenous dexamethasone typically
results in prolonged block duration to 18 hours providing a very
good acceptance of the outpatient procedure [11]. However, the
interscalene block may lead to respiratory complications and the
supraclavicular block has been described as a safe alternative
technique [12,13].

The open minimally invasive Latarjet procedure for shoulder
stabilization is increasingly performed on an outpatient basis. We
did not observe any differences at one year follow-up between
outpatient and inpatient group. However, a high incidence of
hematoma formation was observed early in the study, which led to
a minimal change in surgical technic to fit the ambulatory protocol.
No other differences in complications were noted between groups.

Given the high incidence of post-operative hematomas seen
early in the study, this complication was of significant concern.
Three hematomas occurred in the first 9 patients in the outpatient
protocol. Two of them fistulized 3 weeks after the surgery; all
healed spontaneously without further treatment. Complications
of the Latarjet procedure were evaluated in a recent meta-analysis
which demonstrated that hematomas required draining with an
incidence of 0.5 % [14]. Metais et al. have reported 2 hematomas
which require surgical irrigation upon 104 open Latarjet [15].
The incidence of hematoma formation not requiring drainage was
not reported in these studies. Frank et al. have reported 1 case of
hematoma and 1 case of fistulization which did not require surgery
upon 133 cases [16]. None of the hematomas of our study did require
surgery. We think that simple hematomas may be underreported in
the literature. It is possible that the difference in the incidence of
hematoma formation between our two groups was related to the
retrospective nature of the review process for the inpatient group
which may have led to underreporting as well.

Three hematomas had occurred in the first nine patients in
the outpatient group. These hematomas were thought to occur
from the osteotomized coracoid feet. Given the lack of drain use
in the outpatient group, we sought an alternative solution by
way of application of Horsley wax on the coracoid osteotomy feet
instead of using a short-term drain as reported by Bohu et al. [3].
Only two hematomas, which did not fistulized, occurred in the
following 21 outpatients in whom wax was used. It should be noted
however that the use of Horsley wax has been reported to lead to
foreign body granulomas in rare instances [17,18]. Its use should
be noted in the operatory report. The study has certain strengths
including similar demographic and surgical technique between
groups at baseline, but some limitations should be acknowledged.
The retrospective analysis for the inpatient group may have led to
underreporting of simple hematomas. Patients were moreover not
randomly enrolled and the study may be prone to biases inherent
in this design. Patients did not have CT-scan so that mal-union and
non-union could not have been analyzed even if the study focused
on early adverse events.
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