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Recurrent Anterior Shoulder
Instability in Adults: Bankart

or Latarjet?

Raul Barco and E. Carlos Rodriguez-Merchan

4.1  Introduction

Anterior shoulder dislocation is the most com-
mon major joint dislocation [1]. Anterior insta-
bility represents 90% of all shoulder dislocations
[2]. Recurrence is frequent in the younger age
groups in certain patterns of injury with bone loss
and certain activities mostly overhead or contact
sports. These populations represent a challenge
to the treating surgeon.

In patients with recurrent shoulder disloca-
tion, a surgical operation may be needed to
improve shoulder function. The most reported
shoulder surgeries for this problem are the
arthroscopic Bankart repair and an open Latarjet
procedure [1, 3].

The new technology of implants and tech-
niques make Bankart repair of older studies
(before 2000-2004) difficult to compare with
more modern studies even though the surgical
technique could be considered analogous [4].

It is undisputed that an arthroscopic Bankart
repair has a few advantages with respect to the
open Bankart technique, mostly less operative
time, less morbidity, less postoperative pain, less
hospitalization time, and less risk of complica-
tions [5].
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Most surgeons will use arthroscopic tech-
niques, in part influenced by the preferences of
the patients, in part influenced by the exposure
they have had during their training, in which they
rarely see an open Bankart repair. However,
recurrent instability is a frequent complication
after an arthroscopic Bankart repair [6].

The Latarjet technique has been popular in
France, where it was developed, not so much in
the rest of the world. Its use has since expanded
favored by the recognition of the importance of
bone loss in the genesis of recurrences and its
good outcomes in this setting when compared to
other techniques [7].

Also, the development of arthroscopic tech-
niques, new modes of fixation, and modifications
of the Latarjet technique (including repair of gle-
nohumeral ligaments) may modify the results of
this technique and, perhaps, the rate of complica-
tions, so the debate is guaranteed to last a few
more years [8]. The debate between the choices
of techniques is based on the preference and
skills of the surgeon more than in the published
evidence [7].

It is almost unanimous that in the face of a
critical glenoid bone defect (>25%) most sur-
geons will perform some kind of glenoid bone
grafting, typically a Latarjet, but it is not clear
what the attitude should be in defects under 25%
in what has been termed ambiguously as subcriti-
cal or borderline bone defects or even in the
absence of a glenoid bone defect [9].
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Some surgeons will skew their decision based
on the age and type of activity. It has been shown
that, in the younger patients and those practicing
throwing sports, anteroinferior shoulder instabil-
ity is a frequent condition [10].

Patients older than 40 years were thought to
have less recurrent instability after a Bankart
repair, but recent long-term follow-up has shown
increased recurrence rate when compared to
Latarjet (9 vs 3; P = 0.037, in a cohort of 37
shoulders) and without the supposed benefit of
decreasing the rate of arthropathy. The mecha-
nism for arthropathy is unknown, but it has been
correlated with the number of preoperative dislo-
cations, the time of follow-up, and graft malposi-
tion or protruding implants [11].

The best procedure for recurrent anterior
instability is yet controversial, and good results
can be achieved with most techniques, but analy-
sis of failures can help us guide our decision-
making [12].

In this chapter, we will perform a review of
available modern literature to try to determine
which of the surgical techniques are recom-
mended for treatment of anterior instability of the
shoulder.

4.2 Bankart Procedure

4.2.1 Open Bankart Repair

According to Moroder et al. (2015), it was
thought that neglected osseous glenoid defects
was one of the causes for the high rates of recur-
rence published after long-term follow-up of
open Bankart repair [13]. In a level IV study, the
authors hypothesized that, in the absence of an
important glenoid defect, an open Bankart repair
would obtain a low rate of recurrence, so they
examined 47 patients treated with an open
Bankart repair. They obtained a double-contrast
computed tomography scanning to exclude
patients with a significant glenoid bone defect.
Forty patients (85.1%) are available for evalua-
tion after minimum follow-up of 20 years (maxi-
mum 25 years). Twenty-six (65%) were evaluated
using a clinical exam and a bilateral radiograph

of the shoulder, and the rest responded to a self-
administered questionnaire and a telephone inter-
view. Seven patients (17.5%) reported a
recurrence, and in six of them it happened after
being asymptomatic for more than 8 years. The
mean Western Ontario Shoulder Instability Index
(WOSI, See Appendix 1) score was 256.7 points,
the mean Rowe score (Table 4.1) was 88.7 points,
and the mean Subjective Shoulder Value (SSV)
was 90.1%. When comparing it to the contralat-
eral side, the mean range of motion of the oper-
ated shoulder was reduced in 4° of flexion, two
levels of internal rotation, 5° of internal rotation,
5° of internal rotation in 90° of abduction, 7° of
external rotation in neutral, and 7° of external
rotation in 90° of abduction. The collective insta-
bility arthropathy index was 0.92 and 0.35 for the
affected shoulder and the contralateral one,
respectively. An open Bankart procedure obtained
good results at 20 years of follow-up. However,
the rate of recurrence was high, even after exclud-
ing patients with significant glenoid defects, and
was associated with an increased shoulder-spe-
cific activity level [13].

Table 4.1 The Rowe score. The Rowe score was devel-
oped to assess postoperative function of the shoulder after
instability repair

Function (/50 points)

No limitation in work and sports 50

No limitation in work, mild limitation in sports 35
Mild limitation in work above head and sports 20
Marked limitation and pain 0

Pain (/10 points)

None 10

Mild 5

Severe 0

Stability (/30 points)

No recurrence, subluxation, or apprehension 30
Apprehension when placing arm in certain positions 15
Subluxation (not requiring reduction) 10
Apprehension test positive or notion of instability O
Mobility (/10 points)*

Normal mobility 10

<25% loss of normal ER, IR, and elevation 5
>25% loss of normal ER, IR, and elevation 0
Total (/100 points)

Excellent: 90—100 pts. Good: 75-89 pts. Average:
51-74 pts. Bad: <50 pts.

AER External rotation, /R Internal rotation
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According to Boshan et al., open Bankart
repair shows a low rate of complications, and it
still is an excellent surgical option for a selected
group of patients with risk factors for failure after
an arthroscopic Bankart repair, those being a pre-
vious history of recurrent instability or
ligamentous laxity, concomitant glenoid or
humeral bone defects, being a male, having a
young age, and practicing contact sports. The
authors highlight that controlling risk factors is
especially important in patients that are not can-
didates for glenoid bone augmentation [2].

4.2.2 Arthroscopic Bankart Repair

Balg et al. described in 2007 the Instability
Severity Index Score (Table 4.2). They found that
a younger age, the use of the shoulder score for
contact sports or overhead use, the use of the
shoulder for sports competition activities, the
association of hyperlaxity, and the presence of
Hill-Sachs or glenoid erosion or avulsion were

Table 4.2 Instability Severity Index Score. Points are
assigned according to the history and clinical exam of the
patient and are summed up, the maximum score being 10
with an extreme risk of recurrence. The authors suggest
that an isolated arthroscopic Bankart repair is recom-
mended for those patients with less than 3 points

Prognostic factors Points
Age at surgery (yrs) <20 2
>20 0
Degree of sport participation (preoperative)
Competitive 2
Recreational or none 0
Type of sport (preoperative)
Contact or forced overhead 1
Other 0
Shoulder hyperlaxity
Hyperlaxity (anterior/inferior) 1
Normal 0
Hill-Sachs lesion on AP radiograph
Visible on external rotation 2
Not visible on external rotation 0
Glenoid loss of contour on AP radiograph
Loss of contour 2
No lesion 0
Total (max. Points) 10

associated with increased failure rates after an
arthroscopic Bankart repair [14].

Some controversy exists in the ability to pre-
dict failure by the ISIS score. Loppini et al.
reported failure rates after an arthroscopic
Bankart repair of 7% with ISIS scores <3, 14%
with an ISIS of 4-6 (hazard ratio 2), and 45%
when the ISIS>6 (hazard ratio 9) [15].
Accordingly, Thomazeau et al. published a recur-
rent rate after an isolated Bankart repair of 10%
with an ISIS of <2 and of 35.6% when the ISIS
was 3—4 [16]. On the other hand, other authors
like Ruiz-Iban et al. found that an ISIS <7 was
not predictive of failure, showing recurrence
rates of 12.8% with an ISIS <3, 20% with an ISIS
of 4-6, the difference not being significant [17,
18].

In 2014, Bouliane et al. evaluated if the ISIS
and the WOSI scores could detect patients at risk
of failure after an arthroscopic Bankart repair
[19]. The authors registered the preoperative ISIS
and WOSI scores of 110 patients (87 men, 79%)
that underwent an arthroscopic Bankart repair for
recurrent anterior glenohumeral instability. The
mean age at the time of the intervention was
25.1 years (range 16-61). Patients were tele-
phonically interviewed after 2 years of follow-up
to determine if the patients had suffered a recur-
rent dislocation and to determine the rate of
return to sport to preinjury levels. Six patients
(5%) have an ISIS >6. One hundred patients
(91% of the study population) were available for
the interview. Six patients (6%) had a recurrent
dislocation, and 28 (28%) did not go back to pre-
injury sports participation. No patient with dislo-
cation had an ISIS >6. There were no differences
in the mean WOSI scores of patients suffering a
dislocation and those that did not. However, the
ISIS was not associated to a return to preinjury
activity [19].

In 2016, Aboalata et al. researched the long-
term results of arthroscopic Bankart repair and
the risk factors for failure in young patients [10].
They tested the hypotheses that the results of
such intervention would be comparable to results
of open repair published in the literature. They
designed a level 4 evidence (case series) in 180
patients undergoing an arthroscopic Bankart pro-
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Fig.4.1 Arthroscopic view of Bankart repair. A view of a
Bankart repair performed with suture anchors and a mat-
tress configuration repair is observed. The view is from
the posterior portal of a right shoulder in the lateral decu-
bitus position

cedure for recurrent instability that were fol-
lowed-up for a minimum of 10 years (Fig. 4.1).
Of those patients, 143 accepted the participation
in this study. One hundred four patients where
clinically evaluated using the ASES score, the
Constant score, the AAOS score, the Rowe score,
and the Dawson 12-pont questionnaire. The
Samilson-Prieto classification was used to assess
for arthropathy changes in the available radio-
graphs of 100 patients. Additionally, 14 patients
were assessed using a specific questionnaire and
24 patients after a telephone interview.

The global rate of redislocation was 18.18%.
The rates of redislocation were different accord-
ing for the different types of fixation: FASTak/
Bio-FASTak, 15.1% (17/112); SureTac, 26.3%
(5/19); and Panalok, 33.3% (4/12). Concomitant
superior labral anterior to posterior (SLAP)
repair did not influence the clinical results. The
rate of redislocation was significantly altered by
the age of the patient and the duration of postop-
erative rehabilitation. The rate of redislocation
also tended toward an increase in cases of more
than one dislocation event prior to the interven-
tion. A severe dislocation arthropathy was pres-
entin 12% of the shoulders, and these degenerative
changes were positively associated with the num-

ber of preoperative dislocations, the age of the
patients, and the number of anchors. The rate of
patient satisfaction with the procedure was
92.3%, and the return to sports was 49.5%. The
authors concluded that the long-term results of
arthroscopic Bankart repair were comparable to
the published results of open Bankart repair with
the added benefit of being able to treat concomi-
tant lesions. The authors suggested that stabiliza-
tion after a first dislocation event produced better
clinical and radiological results than waiting for
successive shoulder dislocations prior to the
operation [10].

Other than recurrent dislocation, other forms
of failure have been reported. A specific form of
failure after Bankart repair using impacted gle-
noid anchors is the fracture of the anterior glenoid
rim. In 2014, Park et al. reported the incidence of
postoperative anterior glenoid rim fractures and
the relationship of this fracture with the presence
of osteolysis around the implants, the pattern of
fracture, the number of anchors, and the amount
of postoperative activity [20]. They reviewed the
results of 570 patients undergoing an arthroscopic
Bankart repair using anchors and found 9 patients,
with at least 2-year follow-up, who required a
revision for a glenoid rim fracture after a Bankart
repair. The mean age of these patients was
28.8 years (range, 18—49) and a mean follow-up
of 36.4 years. The mean time between the fracture
and the index procedure was 27.3 months. The
suture anchors used at the index operation were
resorbable (poly-D-Lactic acid, PDLLA) without
ceramic osteo-filler (seven cases) or metal (two
cases). For revision surgery, PDLLA without
ceramic osteo-filler suture anchors were used.
Five patients including three and two with bioab-
sorbable and metal suture anchors, respectively,
experienced glenoid rim fracture at more than
2 years postoperatively. Patients showing osteoly-
sis around the initial suture anchor groups showed
a higher incidence of glenoid rim fractures com-
pared with the control group. The authors sug-
gested that osteolysis around the anchors may
predispose to a glenoid rim fracture, and the use
of metal or bioabsorbable suture anchors without
ceramic composite implants could be a stress riser
at 2 years postoperatively [20].
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The rate of recurrent instability may be unac-
ceptable, more so in the event of associated
lesions like humeral bone loss, glenoid bone loss,
bad quality tissue, or very active young patients.
To control some of these risk factors, associated
techniques augmenting an arthroscopic Bankart
repair have been developed. After elaboration of
the ISIS score, Boileau has suggested the use of
associated augmentation techniques after a
Bankart repair and has suggested the use of an
associated Trillat procedure in the presence of
isolated hyperlaxity without significant bone
loss, an associated remplissage in the presence of
an isolated large Hill-Sachs, and an associated
Bristow-Latarjet procedure in the presence of a
glenoid or combined bone loss [21].

In 2016, Cho et al. compared in a case-control
design study (level III evidence) the results of
isolated arthroscopic Bankart repair with and
without posterior capsulodesis for anterior shoul-
der instability with engaging Hill-Sachs lesions
[22]. Thirty-five shoulders that underwent an iso-
lated Bankart repair were prospectively evaluated
and compared to another group of patients with a
Bankart repair plus a remplissage (Fig. 4.2). The
mean age at the time of surgery was 26.1 and
24.8 years for Bankart and Bankart + remplis-
sage groups, respectively. Both Rowe and UCLA
scores improved in both groups. The mean loss of
external rotation was 3° and 8° for Bankart and
Bankart + Remplissage groups, respectively.
There was no loss of strength in any of the

p——

Fig. 4.2 Arthroscopic view of a remplissage repair in a
right shoulder positioned in the lateral decubitus. The
view is from the anterosuperior portal. A Hill-Sachs injury
is viewed from the anterosuperior portal, and a remplis-

patients. The recurrence rate was 25.5% for the
Bankart group and 5.4% in the Remplissage
group. In conclusion, the addition of a posterior
capsulodesis obtained good clinical results with a
low recurrence rate at the expense of a minimal
loss of external rotation without any loss of
strength [22].

According to Camus et al., an arthroscopic
remplissage in the presence of a Hill-Sachs lesion
is one of the surgical options for the treatment of
chronic anterior shoulder instability [23]. These
authors performed a literature review comparing
the results of isolated Bankart and Bankart with
remplissage for patients with shoulder instability
and an engaging Hill-Sachs lesion. Their hypoth-
esis was that Bankart + remplissage patients
would obtain superior results when compared to
an isolated Bankart repair. They performed a
meta-analysis of the literature (level III evi-
dence). They identified three comparative studies
including 146 patients, 74 of whom underwent an
isolated Bankart repair and 72 underwent a
Bankart repair with remplissage procedure. The
authors found a significant risk of recurrent insta-
bility and dislocation after an isolated Bankart
repair without differences in the rate of reopera-
tion or the time of return to sport. Both Rowe and
UCLA scores were inferior in the isolated
Bankart repair group, and the authors concluded
that the addition of a remplissage procedure in
the presence of an engaging Hill-Sachs lesion
and glenoid bone loss of less than 25% was supe-

sage procedure is being performed via use of suture
anchors (a). After securing the knots on top of the infra-
spinatus, the capsulodesis effect is observed (b). This type
of repair will prevent engagement of the Hill-Sachs injury
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rior with regard to redislocation rate, recurrent
instability, or functional scores [23].

In 2018, Lee et al. performed a retrospec-
tive case-control study (level III evidence) try-
ing to identify risk factors for instability after an
arthroscopic Bankart repair [24]. They performed
a retrospective review of patients with anteroinfe-
rior shoulder instability that underwent a Bankart
repair. Patients under 30 years with a minimum
follow-up of 2 years were divided in two groups
according to the presence of recurrent instability.
An assessment of risk factors was performed using
binary logistic regression analysis. Functional
results were assessed by Row and Walch-Duplay
scores. One hundred seventy shoulders (138 with-
out recurrence, 32 with recurrent instability, 18.8%
recurrent instability rate) were included. Both
Rowe and Walch-Duplay scores were improved,
although improvements were diminished in cases
of recurrence. A high number of preoperative dis-
locations, an off-track Hill-Sachs lesion, and sur-
gery after 6 months of the first episode showed a
higher risk of recurrence [24].

In 2019, Brilakis et al. evaluated the long-term
results of remplissage in addition to a an
arthroscopic Bankart repair in cases of recurrent
anterior shoulder instability with engaging Hill-
Sachs without a critical glenoid bone defect in a
level IV therapeutic case study [25]. Sixty-five
patients with 30.1 years underwent the operation,
and 51 (82%) were available for long-term evalu-
ation (mean 8.1 years). Three patients suffered a
new dislocation (5.6%). The rest of the patients
were satisfied with the result of the operation,
and 71% were able to practice sports without
restriction. The mean ASES score improved from
72.5 points to 100 after surgery. Mean Rowe
score improved from 40 to 100, and mean Oxford
Shoulder Instability Score improved from 29 to
48 (48 being the best possible score). No signifi-
cant ROM deficit was observed. The combination
of arthroscopic remplissage with the classic
Bankart repair was safe and effective for treating
engaging Hill-Sachs lesions in patients without
an inverted pear-shape glenoid (Fig. 4.3). The
long-term results were good with a low rate if
recurrence and no significant loss of eternal rota-
tion [25].

Fig.4.3 Arthroscopic image of a glenoid with an inverted
pear appearance. The scope is in the anterosuperior portal,
and the Wissinger rod is being introduced from the poste-
rior portal. Anteroinferior glenoid bone loss is observed.
An inverted pear appearance usually represents a glenoid
bone loss of approximately 25%

According to lizawa et al., glenoid bone loss
contributes to recurrent shoulder instability after
an isolated arthroscopic Bankart repair. In the
setting of significant glenoid bone loss, it seems
that there is an increased failure rate. However,
there is scarce data comparing augmentation
using bone graft with non-augmentation for gle-
noid bone loss [26]. lizawa et al. evaluated the
clinical results of an arthroscopic Bankart repair
with or without arthroscopic bone graft augmen-
tation in a level 4 clinical evidence study. They
tested the hypothesis that such bone graft aug-
mentation techniques would restore shoulder sta-
bility and would produce excellent clinical
results. Of the 552 patients treated for anterior
glenohumeral instability with an arthroscopic
Bankart repair, 68 patients met the inclusion cri-
teria of presenting anterior glenoid bone loss
greater than 20% and a minimum follow-up of
2 years. Patients were then divided into two
groups depending on whether they had received
bone graft augmentation or not (Fig. 4.4). There
were 35 patients that received bone graft aug-
mentation with a mean age of 21 years (group A)
and 33 patients that did not receive bone augmen-
tation with a mean age of 21 years (group B). For
grafting, either autologous iliac bone or artificial
bone made of hydroxyapatite was used (Fig. 4.4).
Patients were evaluated with the rate of instabil-
ity; the return to sport and the Rowe score were
used. The mean Rowe score was 95 in group A
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Fig.4.4 Postoperative radiographs of a glenoid augmentation technique for instability using iliac crest bone graft fixed
with a double suture-button technique. Anteroposterior (a) and lateral (b) views

and 69.7 on group B; the recurrence rate was
2.9% in group A and 48.5% in group B. Regarding
collision athletes, 24 were in group A and 22
were in group B. Out of the patients with
recurrence, 13 (59.1%) were contact athletes.
Fifty percent of contact or collision athletes from
both groups went back to practice their sport at
the same preoperative level. Seven of the 11
patients in group B that went back to their preop-
erative sport suffered a recurrent dislocation.
Nine athletes in group A and 3 in group B aban-
doned the sport for unrelated causes. In conclu-
sion, in the presence of recurrent anterior
instability of the shoulder with glenoid bone loss
bone graft augmentation was beneficial when it
was used in association with an arthroscopic
Bankart repair, especially in athletes that practice
collision sports [26].

4.3 Latarjet Procedure

Many authors have used anterior bone grafting
technique, mostly Latarjet, to reconstruct anterior
glenoid bone defects greater than 25% in what
has been termed a critical defect with success.
The presence of a combined Hill-Sachs injury

has been shown to reduce the effective arc of
motion of the shoulder free of instability and can
influence the results of any technique, being a
Bankart or a Latarjet procedure.

The initial concept of an engaging Hill-Sachs
lesion was referred to as those lesions engaging
with the arm at abduction and external rotation of
90° resembling a cocking phase of a throwing
mechanism. It is obvious that all Hill-Sachs
lesions were produced after a dislocation or sub-
luxation event after engaging with the anterior
glenoid rim, but after reduction the location of
the Hill-Sachs lesion will influence the risk of
dislocation. Medial Hill-Sachs injury will engage
earlier than lateral Hill-Sachs lesions as they will
reduce more the effective arc of motion of the
shoulder. This evolution of concept was termed
the glenoid track, resembling the track of motion
the humeral head prints on the anterior glenoid as
it is placed in a cocking position, and it is obvi-
ously affected by both the glenoid width and the
location of the Hill-Sachs injury. As such, Hill-
Sachs injuries are now classified as being on-
track when they do not engage and off-track
when they engage into the anterior glenoid rim.
As such, some investigators will measure the gle-
noid track (the distance after calculating 83% of
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Fig. 4.5 The glenoid track concept can be calculated
using a CT scan or, alternatively, in an appropriately per-
formed MR scan. Typically, the width of the glenoid
would be calculated on an “en face” view of the shoulder
(in this case an axial cut) (a), and the Hill-Sachs interval

the native glenoid and subtracting the current gle-
noid defect), the Hill Sachs interval which is the
distance from the insertion of the rotator cuff to
the medial border of the Hill Sachs. If the
HSI > GT, the lesion is considered as being off-
track and has a greater risk of incurring into
engagement during activities with external rota-
tion of the shoulder. If the HSI < GT, the lesion is
on-track (Fig. 4.5).

Some authors have used this preoperative tool
to assess the risk of recurrence and, even in the
presence of anterior glenoid bone defects <25%,
will use an anterior bone augmentation in cases
with an off-track Hill-Sachs injury to alter the
relation of the glenoid track and the Hill-Sachs
interval to make this an on-track injury (Fig. 4.6).

This concept has been clinically validated by
Shaha et al. [27]. They studied 57 shoulders
treated with an isolated, primary arthroscopic
Bankart reconstruction with a mean patient age
of 25.5 years, and a mean follow-up was of
48.3 months. Preoperative magnetic resonance
imaging was used to determine glenoid bone loss
and Hill-Sachs lesion size and location and to
measure the glenoid track to classify the shoul-
ders as on-track or off-track. They reported 10

19 v

(HIS) is calculated on an axial view (b). The glenoid has a
249 defect and a 20 mm diameter that multiplied by 83%
gives a glenoid track of 15.7 mm. The HIS is 19 mm.
Since the HIS is greater than the GT, this is considered an
off-track Hill-Sachs injury

Fig. 4.6 An arthroscopic view from the anterosuperior
portal of an arthroscopic Latarjet procedure using the
classic arthroscopic techniques fixed with 2 screws

recurrences (18%). Of the 49 on-track patients, 4
(8%) had treatment that failed compared with 6
(75%) of 8 off-track patients (p = 0.0001). Six
(60%) of 10 patients with recurrence of instabil-
ity were off-track compared with 2 (4%) of 47
patients in the stable group (p = 0.0001). The
positive predictive value of an off-track
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measurement was 75% compared with 44% for
the predictive value of glenoid bone loss of >20%
highlighting the importance of the Hill-Sachs
lesion, the interplay of the humeral and glenoid
defect at some point of the arc of motion, and the
ability to predict the risk of recurrence [27].

This concept highlights the importance of
appropriately sizing of the anterior bone defect in
the presence of critical glenoid bone defects in
the presence of medial Hill-Sachs lesions (large
HSI). Latarjet may only correct for certain com-
bined defects and can be prone to failure in cases
of smaller coracoids or very medial Hill-Sachs
injuries. In these cases, the use of larger glenoid
bone grafts or the association of a remplissage
procedure must be pondered and points out that
preoperative assessment of the coracoid dimen-
sions will now have a role in the preoperative
assessment and decision-making of the unstable
shoulder with combined bone defects.

Calvoetal. in alevel-IV evidence case-control
study reported in the rates of recurrent instability
according to the glenoid track concept using the
arthroscopic classic Latarjet procedure [28]. A
postoperative computed tomography scan and a
clinical evaluation, including the Rowe and
Western Ontario Shoulder Instability scores,
were performed at a minimum 1- and 2-year fol-
low-up, respectively. Postoperatively, 2 groups of
patients were obtained: (1) patients with postop-
erative persistent off-track Hill-Sachs lesions and
(2) patients with postoperative on-track Hill-
Sachs lesions. Clinical and imaging data were
compared between the 2 groups. A total of 51
patients (n = 51 shoulders), with a mean age of
29.8 + 8.4 years (range, 15-50 years), met the
inclusion criteria. Six shoulders (11.8%) still
showed off-track Hill-Sachs lesions despite
Latarjet surgery. There were no postoperative
dislocations, but three patients reported sublux-
ations. The subluxation rate was significantly
higher in the postoperative persistent off-track
Hill-Sachs lesions (2 [33%] vs 1 [2.2%];
P =0.033). There was a wider preoperative HSI
(29.8 £ 2.4 mm vs. 22.9 £ 3.5 mm; P < 0.001)
and a larger preoperative =~ AHSI-GT
(12.2 £ 3.8 mm vs 4.82 + 3.2 mm; P < 0.001) in
the persistent off-track Hill-Sachs lesions. A
receiver operating characteristic curve was per-

formed based on preoperative AHSI-GT values.
A preoperative AHSI-GT value >7.45 mm pre-
dicted a persistent off-track Hill-Sachs lesions
after Latarjet surgery (sensitivity, 100%; specific-
ity, 87%; positive predictive value, 50%; and
negative predictive value, 100%). Six patients
(11.8%) retained an OFF-HS and had a statisti-
cally significantly higher failure rate after Latarjet
surgery compared with those with postoperative
on-track Hill-Sachs lesions [28].

4.3.1 Modified Open Latarjet

According to Yang et al., recurrent anterior shoul-
der dislocation in the setting of an engaging Hill-
Sachs lesion is frequent. The Latarjet procedure
has been well described to restore shoulder sta-
bility in patients with glenoid bone loss >25%.
However, the treatment of those patients with a
combined humoral head and mild glenoid bone
loss (<25%) is yet not clear [29]. A level-III
cohort study assessed the results of the modified
Latarjet procedure for patients with combined
defects of the humeral head and anterior glenoid.
They also compared the results of patients with
<25% of glenoid bone loss with those having
>25% glenoid bone loss (Fig. 4.5). The hypothe-
sis was that both groups would have similar
recurrence rates and subjective results. A modi-
fied Latarjet procedure was performed in 40
patients with recurrent anterior shoulder instabil-
ity. An engaging Hill-Sachs by arthroscopic
examination was confirmed, and glenoid bone
loss <25% formed group A. A second group of 12
patients with glenoid bone loss >25% and an
engaging Hill-Sachs lesion formed Group B. Ata
mean follow-up of 3.5 years, patients were evalu-
ated with the Instability Severity Index Score
(ISIS), the Beighton score, and the use of 3D
imaging to assess bone loss (Fig. 4.7). To assess
postoperative results, the authors used the Single
Assessment  Numeric Evaluation (SANE),
Western Ontario Shoulder Instability Index
(WOS)), recurrence rate, radiographs, ROM, and
dynamometer strength. The main glenoid bone
loss was 15% in Group A and 34% in Group
B. Both groups had comparable WOSI scores
(356 vs. 475). The SANE score was better in
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Fig. 4.7 Glenoid defects are best studied using 3d-CT reconstructions in the “en face” view. Two examples can be
observed: a patient with a critical glenoid bone defect <25% (a) and a patient with a subcritical bone defect (b)

Group A (86 versus 77), and Group B suffered a
greater loss of external rotation (9.2° versus
15.8°) and weaker thumbs-down abduction and
external rotation strength. Strength in abduction
and external rotation and subscapularis achieved
at least 75% of the contralateral shoulder. Graft
resorption was similar in both groups (32% ver-
sus 33%). The global rate of recurrent instability
for the study defined as any subluxation or dislo-
cation was 15%, the rates being similar for both
groups (15% versus 17%). The rate of complica-
tions was 25% for both groups. The modified
Latarjet procedure produced satisfactory results
in patients with combined bone loss that usually
suffered greater recurrence rates after traditional
arthroscopic stabilization procedures. Previous
surgical attempts and a higher Beighton score
negatively influenced the results after a modified
Latarjet. Additionally, it was observed that a
higher number of surgical stabilization proce-
dures and a higher Beighton score could predict
the WOSI score [29].

4.3.2 Arthroscopic Latarjet

In 2014, Dumont et al. described the results of
the arthroscopic Latarjet technique combining
the benefits of arthroscopic surgery with the low
rate of recurrent instability associated with the
procedure (Fig. 4.7). Additionally, up to that date,
only short-term results of arthroscopic Latarjet
had been published. They described the results of
a series of cases (level-IV evidence) to evaluate
the results after a minimum follow-up of 5 years
after an arthroscopic Latarjet technique using
two screws for fixation. Patients reported if they
had suffered a dislocation or a subluxation or a
new surgery, and they completed the WOSI score.
A total of 62 of 87 patients were contacted for
evaluation at a mean follow-up of 76.4 months.
No patient suffered a new dislocation after sur-
gery, and one patient reported subluxations after
surgery for a total rate of 1.59% of recurrent
instability with a mean WOSI score of 90.6%
[30].
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4.3.3 Open Latarjet Vs. Arthroscopic
Latarjet

In 2017, Kordasiewicz et al. compared the short-
term clinical results of open and arthroscopic
Latarjet in patients with anterior shoulder insta-
bility. They tested the hypothesis that the
arthroscopic technique would be comparable to
the open technique. In a Level- III evidence study,
they analyzed the clinical results of patients oper-
ated with the Latarjet technique [31]. Consecutive
patients operated between 2006 and 2011 com-
prised the open group and patient operated after
2011 comprised the arthroscopic group. They
were able to evaluate 48 out of 55 (87%) shoul-
ders in the open group and 62 of 64 (97%) shoul-
ders in the arthroscopic group. Patients’ results
were evaluated using the Walch-Duplay score,
the Rowe score, and a self-reported subjective
score on satisfaction and function of the shoulder.
CT scan evaluation was used to assess graft heal-
ing. The surgical time was 10 min less in the
arthroscopic group (110 min versus 120 min).
The number of intraoperative complications was
six in the open group and five in the arthroscopic
group, and results were comparable in both
groups without significant differences with a sat-
isfaction rate of 96.8% in open and 91.9% in the
arthroscopic group. The subjective shoulder
function score was 92.2% in open and 90% in
arthroscopic group, the Rowe score was 87.8 in
the open 78.9 in the arthroscopic group, the
Walch-Duplay score was 83.9 and 91.9% in the
arthroscopic group, and the presence of subjec-
tive apprehension was 28.7% in the open group
and 50% in the arthroscopic group. The range of
motion was similar in both groups with external
rotation with the arm at the side being greater in
the arthroscopic group (14° versus 7°). Three
cases of recurrent instability were reported in the
open group for a rate of 6.2% and 4.8% in the
arthroscopic group. Revision surgery was per-
formed in four patients in the open group and six
in the arthroscope group. The radiographic evalu-
ation showed significant less problems of bone
healing after arthroscopic surgery (5%). However,
partial osteolysis of the proximal part of the bone
block was significantly more frequent using the

arthroscopic technique. The authors concluded
that arthroscopic stabilization showed satisfac-
tory results and were comparable to the open pro-
cedure [31].

A recent meta-analysis by Hurley et al.
reported the results of shoulder anterior instabil-
ity with significant glenoid bone loss [32]. Even
though open Latarjet is the standard treatment,
the use of arthroscopic techniques is increasing,
and the authors underwent this investigation to
provide insight as to which technique gave better
results.

They included six studies with 896 patients
with a similar recurrent instability rate (2% vs
2.4%, open versus arthroscopic, respectively),
revision procedures (2.4 vs. 5.4%), and total rate
of complications (13.8 vs. 11.9%). However, the
open procedure had a lower rate of persistent
apprehension (10.2% vs. 35.7%). After achieving
the learning curve, the operative time was similar
for both procedures. Although technically diffi-
cult, the arthroscopic technique proved to be a
valuable and safe alternative at the cost of a steep
learning curve. The authors suggested that only
centers with a greater caseload and expert arthros-
copists should perform the arthroscopic tech-
nique (Fig. 4.8) [32].

4.3.4 Latarjet vs. Anterior Glenoid
Reconstruction Using Fresh
Distal Tibia Allograft (DTA)

Early results of fresh distal tibial allograft (DTA)
reported by Frank et al. suggested encouraging
early results for the treatment of recurrent shoul-
der instability but lacked a comparison with the
Latarjet procedure. The authors performed a
cohort study (level III evidence) in which they
compared the clinical results of patients undergo-
ing DTA or Latarjet. They reviewed patients with
a minimum glenoid bone loss greater than 15%
that underwent either a DTA or Latarjet proce-
dure after a minimal follow-up of 2 year [33].
Patients undergoing DTA were matched 1:1 with
the Latarjet procedure with regard to age, BMI,
contact sports, and previous number of opera-
tions. Patients were evaluated before and after the
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Fig. 4.8 One-year follow-up computer tomography (CT)
scan after an arthroscopic Latarjet. Partial graft resorption
following Wolff law is observed. As this case was fixed
using a FiberTape cerclage fixation system, no problem
with implant protrusion or hardware problems are
observed

operation with a clinical exam and SST, VAS,
ASES score, WOSI score, and SANE score. They
analyzed the complications, the reoperations, and
the number of episodes of recurrent instability.
They reviewed 100 patients (50 Latarjet and 50
DTA) with a mean age of 25.6 years and a mean
follow-up of 45 months. Thirty-two patients
(64%) in each group had had a previous opera-
tion of the shoulder. Patients undergoing a DSA
had a significantly greater bone loss than patients
undergoing the Latarjet procedure (28.6% vs.
22.4%). Patients in both groups experienced sig-
nificant improvements for all scores after surgery.
No differences were found in VAS (0.67 vs.
1.83), ASES (91.06 vs. 89.74), Western Ontario
Shoulder Instability Index (74.30 vs. 89.69), or
Single Assessment Numeric Evaluation (80.68
vs. 90.08). However, Latarjet patients had a
higher SSV score. Ten complications were
reported, 5 for each group with 3 reinterventions
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in each group, for a total recurrent instability rate
of 1%. Fresh DTA reconstruction was effective in
restoring clinical stability in recurrent shoulder
instability, but longer-term follow-up is required
to test if these results are maintained over time
[33].

4.3.5 Latarjet After Failed
Arthroscopic Bankart Repair

Given that the complication profile is different
between a Bankart repair and a Latarjet proce-
dure, some surgeons make the decision of per-
forming a primary Bankart repair and will leave
Latarjet as a bailout surgery in case of recurrent
instability after a failed Bankart repair. Werthel
et al. tried to determine if the outcome of primary
Latarjet and secondary Latarjet after a failed pri-
mary arthroscopic Bankart repair was equivalent
[34]. They developed a level III cohort study in
which the authors reviewed two cohorts of
patients: primary Latarjet versus secondary
Latarjet after a failed primary Bankart repair in a
multicentric study. They analyzed the rate of
recurrent instability, reoperation rate, the compli-
cations, the pain, the Walch-Duplay score, and
the SST. Three hundred and eight patients par-
ticipated in the study. Seventy-two patients
(23.4%) did not answer and were considered lost
to follow-up, so 236 patients were available for
analysis. The mean follow-up was 3.4 years, and
there were 20 patients in group 1 and 216 patients
in group 2. Recurrent instability was similar for
both groups (5% in group 1 versus 2.3% in group
2) and revision surgery (0% in group 1 and 2.3%
in group 2). Group 1 patients had significant
worse pain results (2.56 vs. 1.2) and patient-
reported outcomes (Walch-Duplay 52 vs. 72.2
and SST 9.3 vs 10.7) than patients undergoing a
primary Latarjet technique. The authors stated
that the assumption that a failed Bankart repair
could be revised to a Latarjet procedure with a
similar result is incorrect and highlighted the
importance of performing the right intervention
at the right time [34].
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4.4 Comparative Studies:
Bankart Vs. Latarjet
4.4.1 Arthroscopic Bankart vs.

Open Bristow-Latarjet

In 2014, Zarezade et al. compared an arthroscopic
Bankart procedure and an open Latarjet proce-
dure [1]. Patients were evaluated after surgery
using Rowe, UCLA, and Constant scores. Six
patients (16.22%) had a Rowe score of less than
75 points: one having undergone a Latarjet pro-
cedure and five undergoing a Bankart repair (5.26
vs. 27.78). Nine patients (24.32%) showed a
moderate improvement, six Latarjet and three
Bankart surgeries. Twenty-two patients showed a
great improvement in the Rowe score, including
12 Latarjet and 10 Bankart (63.16 vs. 55.56).
Both techniques were similar although some of
the variables like the level of performance, the
pain level, the use of analgesia, and the range of
internal rotation were improved with the Latarjet
technique. The authors concluded that the
Latarjet was the preferable technique if there was
no contraindication for its use [1].

An et al. performed a systematic review and
meta-analysis to compare the results of a Bankart
repair against the Latarjet technique [35]. They
identified eight studies with 795 shoulders: 416
undergoing an open or arthroscopic Bankart
repair and 379 undergoing an open Latarjet. They
included primary and revision surgeries. The
authors reported that the Latarjet procedure was
associated with a significant decreased rate of
recurrent instability and redislocation without
significant differences in the rate of complica-
tions between both techniques. The Latarjet pro-
cedure showed a higher Rowe score and had
decreased loss of external rotation and concluded
it was viable alternative, and probably superior to
a Bankart repair due to its increased restoration
of stability without an increase in the rate of com-
plications [35].

In 2018, Jeon et al. compared in a cohort study
(level-III evidence) the clinical result and recur-
rence rate between a Bankart repair and a Latarjet
procedure in patients with a subcritical glenoid
bone defect (glenoid bone loss between 15 and

20%) [9]. They reviewed 149 patients (118
Bankart and 31 Latarjet) with a mean follow-up
of 28.9 months and a mean age at the time of the
index operation of 28.9 years. Rowe and UCLA
scores improved from 42 and 22. 9 preoperatively
to 90 and 32.5 postoperatively in the Bankart
group and from 31 and 22.3 points to 91.1 and
32.3 in the Latarjet group, respectively. In the
final evaluation, no differences were found
between groups in Rowe or UCLA scores. The
mean loss of motion in flexion, external rotation
in abduction, and internal rotation was 3°, 11.6°,
and 0.6 of vertebral bodies in the Bankart group
and 3.7°, 10.3°, and 0.9 spinal segments in the
Latarjet group, respectively. However, the loss of
external rotation was greater in the Bankart group
when compared with the Latarjet group (13.3°
vs. 7.3°), and the recurrence rate was lower in the
Bankart group when compared to the Latarjet
group (22.9% vs. 6.5%). Both techniques showed
improved clinical results and pain relief in
patients with a borderline glenoid bone loss.
However, the Latarjet procedure showed fewer
recurrences (6.5% vs. 22.9%) and less decrease
of external rotation (7.3° vs. 13.3°), and the
authors stated that Latarjet could be a more reli-
able operation in patients with a borderline gle-
noid bone defect [9].

4.4.2 Arthroscopic Bankart vs.
Open Bristow-Latarjet
in Patients Older than 40

In 2020, Ernstbrunner et al. analyzed in a level-
IIT evidence cohort study comparing the long-
term results of an arthroscopic Bankart repair and
the Latarjet technique in patients older than 40
[11]. They reported the results on 35 patients (36
shoulders) with a mean age at the time of the
operation of 47 years and a mean follow-up of
13.2 years. The clinical and radiographic results
were compared with those of a prior study includ-
ing 39 patients (40 shoulders) of a similar age
that had been treated using an open Latarjet tech-
nique. Six shoulders (17%) suffered a recurrent
dislocation at a mean of 5.3 years after the index
operation, and three additional shoulders suffered
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subluxation (8%), and three more experience per-
sistent apprehension (8%). Revision surgery was
performed in 8 patients (22%), consisting of 2
Bankart surgeries and 6 open Latarjet procedures.
The relative Constant score and the SSV increased
at final follow-up. Stabilization arthropathy was
advanced in 16 shoulders (47%) and had pro-
gressed by at least 2 grades in 21 patients (62%).
In the Bankart group, there were higher rates of
redislocation and subluxation than in the open
Latarjet (9 versus 3); also, the mean final SSV
was significantly decreased in the Bankart group
(86% versus 91%). There were no significant dif-
ferences in between the two groups in the final
rates of advanced arthropathy (16 versus 14) and
revision (8 versus 7). This study shows that
Latarjet is a more reliable operation regarding
restoration of stability when compared to an
arthroscopic Bankart repair. It is noteworthy to
point out that the rates of arthropathy are not dif-
ferent in this age group as some surgeons have
the initial thought that Latarjet may be more
prone to arthropathy than the Bankart procedure
[11].

4.4.3 Arthroscopic Bankart Repair
with Remplissage vs. Open
Latarjet

In 2018, Bah et al. compared short-term shoulder
stability after an arthroscopic Bankart with rem-
plissage and open Latarjet in patients with recur-
rent instability with a large Hill-Sachs lesion with
the hypothesis that the recurrence rate would be
higher after the Bankart-remplissage procedure
[36]. They performed a retrospective compara-
tive study in two hospitals recruiting patients
with chronic anterior instability with a large Hill-
Sachs defect in a Level-II evidence study com-
paring 43 patients treated with an arthroscopic
Bankart repair and remplissage with 53 patients
treated with an open Latarjet technique. Both
groups were similar in age at the time of surgery
and length of follow-up. All patients were evalu-
ated by independent observers in which they
assessed the number of recurrences, the range of
motion, and functional scores including the sub-

jective shoulder value (SSV), the Walch-Duplay
score, and the Rowe score. The mean time to fol-
low up was 47.3 months. The rate of recurrence
at last follow-up was not significantly different
between both groups (9.3% vs. 11.2%). The
Bankart group showed higher loss of external
rotation, and a higher proportion of patients had
residual pain (21% vs. 9%). The SSV, the Walch-
Duplay, and Rowe scores were similar for both
groups. This study highlights that augmentation
of a Bankart procedure will reduce the short-term
radiolocation rate of an arthroscopic procedure
and will perform similarly to a Latarjet proce-
dure. It remains to be seen if the long-term results
will reproduce this initial data. However, loss of
external rotation and residual pain were signifi-
cantly higher with the Bankart and remplissage
technique, and patients should be counseled in
this regard [36].

4.4.4 Arthroscopic Bankart Repair
vs. Open Latarjet vs. Capsular
Shift

In a level-1II therapeutic study published by Xu
et al. in 2019, the authors explored the hypothesis
that the result of open traditional techniques and
modern arthroscopic techniques would be similar
[12]. They retrospectively analyzed 168 patients
with recurrent anterior shoulder instability with a
mean age of 30.8 years in which they compared
three techniques: a Bankart arthroscopic repair in
33 men and 20 women, an open Latarjet in 34
men and 18 women, and a capsular shift in 31
men 14 women. They analyzed the ISIS, the
Rowe score and the SSV at the mean follow-up
of 67.6 months.

The preoperative ISIS score was higher than
three, with a mean preoperative score of 6.4
points. All three techniques were effective in
improving the function of the shoulder and reduc-
ing symptoms although the Latarjet was the best
with regard to subjective perception of the shoul-
der. The Rowe scores were 92.3, 96.2, and 93.2
for arthroscopic Bankart, open Latarjet, and cap-
sular shift, respectively. There were no differ-
ences with regard to functional scores; however,
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the Latarjet group was superior to the other
groups in SSV and subjective shoulder value for
sports (SSV sports) practice. There were two
recurrences in both the Bankert group and capsu-
lar shift group and no recurrences in the open
Latarjet group. The authors concluded that the
latter was the most effective technique in reduc-
ing recurrences and achieved higher stability
although all surgeries increased the preoperative
function and improved pain [12].

4.5 Conclusions

A systematic review has shown that open Latarjet
is better than open Bankart achieving less recur-
rences with a similar rate of complications. In
another study, patients operated with the Latarjet
technique showed less recurrences and higher
Rowe scores when compared with an arthroscopic
Bankart repair. One publication supported better
results for return to sport and subjective percep-
tion of the shoulder in patients undergoing an
arthroscopic Bankart repair.

In the presence of a critical bone defect, most
authors support the use of some bony reconstruc-
tion, mostly Latarjet. In a study comparing bor-
derline glenoid bone defects (15-20%) and
glenoid bone loss, both techniques were effective
in reducing pain and clinical symptoms, but the
Latarjet showed less recurrences and less loss of
external rotation than arthroscopic Bankart. It is
yet to be cleared if that benefit is maintained in
glenoid bone loss <15%.

In patients older than 40 years, both Bankart
and Latarjet have been effective, but Latarjet
achieves less recurrences, and the degree of
shoulder arthropathy was not decreased using an
arthroscopic Bankart repair.

In patients with recurrent anterior shoulder
instability and a significant Hill-Sachs lesion,
both an arthroscopic Bankart repair with remplis-
sage and open Latarjet are safe and effective with
similar recurrent rates, but loss of external rota-
tion and residual pain were more frequent with
the Bankart and remplissage group.

Another study compared an arthroscopic
Bankart against open Latarjet and open capsular

shift and highlighted the benefits of each proce-
dure but showed that Latarjet was most effective
in reducing recurrence.

Additional long-term data is needed to assess
the effectiveness of these techniques, and more
comparative studies are warranted to tailor the
best treatment for each patient. As highlighted in
the introduction, listening to the patient’s wants
and needs, performing a meticulous clinical
exam, and having a candid discussion about the
results and complications of the available tech-
niques will generally produce a satisfactory
result. Preoperative tools for assessing the risk of
recurrence are available and may be helpful in
guiding the clinical decision-making. Different
augmentation techniques can be used to reduce
the rate of recurrent dislocation.

Appendix 1: WOSI Score

The WOSI score is a patient-reported outcome
score using 21 items pertaining to 4 domains
(physical symptoms, emotion, lifestyle and sports
recreation, and work) with O being the best pos-
sible score (no instability related symptoms or
limitations and 2100 being the worst possible
score). Some authors will express it as a percent-
age. The WOSI score can be accessed in its
English version in the following publication:

The Development and Evaluation of a Disease-
Specific Quality of Life Measurement Tool for
Shoulder Instability The Western Ontario
Shoulder Instability Index (WOSI)Am J Sports
Med November 1998 vol. 26 no. 6 764-772
Alexandra Kirkley, MD, FRCSC*, Sharon
Griffin, CSS, Heidi McLintock, BSc, PT, MSc
and, Linda Ng, BSc, PT.
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