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Introduction

The shoulder is the joint with the great-
est range of motion in the human body.
The mobility precedes stability, making
this joint prone to dislocation or sub-
luxation, often in the anterior direction
[14]. Regarding instability, the most rel-
evant anatomical factors are static and
dynamic stabilizers of the shoulder. The
term static describes the glenoid, the
labrum, the rotator cuff interval, and the
glenohumeral ligaments. In contrast, the
rotator cuff and the muscles that support
the scapula are considered the dynamic
stabilizers. One of the glenoid labrum’s
stability propertiesisto serveasanattach-
ment for the capsule and the ligaments
to the glenoid and increase the depth
of the concavity [20]. Shoulder dislo-
cations predominantly occur anteriorly,
leading to an anterior labral injury with
or without a glenoid or humeral head
bone defect. Thus, every case should be
individualized. In addition to the under-
lying lesion(s), appropriate management
should take into account the age and lax-
ity of the patient, as well as the type and
level of his/her sporting activity.

While the Bankart repair was first
described in 1923 [3], the arthroscopic
modification was first reported in 1993
[21]. In recent decades, this procedure
was considered the gold standard for the
treatment of anterior instability. Many
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papers studied the recurrence of insta-
bility following a simple Bankart repair,
with variation in the results from 3.4 to
33.3% in the long term. According to
a literature review, the average rate ob-
tained in 12 high-quality trials was 13.1%
[15].

The reasons for failure are multifacto-
rial. Burkhart [8] was the first to highlight
the role of bone defects in the failure of
the procedure. He reported a very high
failure rate of 67% due to either signifi-
cant bone loss from the anterior inferior
glenoid or a large engaging Hill-Sachs
lesion (B Fig.1). Bone loss, considered
critical and requiring the surgeon to per-
form a bony procedure, is >25% [34].
Shin et al. [44] reported that the optimal
critical value of glenoid bone loss was
17.3% and highlighted that the shoul-
der with anterior bone defects after re-
pair leads to a posteroinferior shift of
the humeral head in the abduction and
external rotation (ABER) position. The
current literature provides an even lower
threshold of bone loss as an indication
for treatment using bone graft procedures
[27]. Thus, appropriate treatment indi-
cations with no severe glenoid bone loss
are not well defined, especially if capsu-
lolabral insufficiency is also considered
[28].

Therefore, several soft tissue tech-
niques have been proposed (@ Table 1)
to augment the Bankart repair and im-

prove results, decreasing the recurrence
rate of repair. This article summarizes
the most important studies concerning
these techniques and their outcomes.

Interval closure

The capsule within the rotator inter-
val is gently abraded with a rasp or
a shaver without using suction to pro-
mote the healing process. A spinal nee-
dle, preloaded with a number 1 nylon
suture, is then placed percutaneously, or
through an existing portal, penetrating
the middle glenohumeral ligament and
the capsule superior to the subscapularis
tendon. The superior edge of the sub-
scapularis tendon can be incorporated if
the tissue quality is inadequate for repair.
A tissue penetrator is placed through
the anterosuperior portal piercing the
superior glenohumeral ligament and the
capsule just anterior to the edge of the
supraspinatus tendon. Care should be
taken to avoid incorporation of the long
head of the biceps into the repair. The
suture is then retrieved with the tissue
penetrator and used to shuttle a high
strength orthopedic suture through the
capsular tissue. Both suture limbs are
then delivered through the anterosu-
perior portal and tied using a sliding
knot. Special care is taken to ensure
that the inferior suture limp is passed
in the subacromial space just anterior to
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Fig. 1 A Engaging Hill-Sachs lesion

the capsule and underneath the deltoid
muscle. If needed, additional sutures
can be placed, although this maneuver is
rarely necessary. Alternatively, the knot
can be tied in the subacromial space
under direct visualization [12].

Remplissage

In 1972, during an interactional Amer-
ican Academy of Orthopaedic Surgery
(AAOS) course, understanding the im-
portance of the Hill-Sachs lesions, Con-
nolly [30] proposed an open surgical
technique that transformed the humeral
defect to extraarticular, transferring the
infraspinatus and part of the greater
tuberosity into the lesion (BFig.2). An
arthroscopic modification termed “rem-
plissage” was first described in 2008
by Purchase et al. [41]. This involved
a capsulodesis of the posterior capsule
combined with the myotenodesis of
the infraspinatus to the humeral defect
(B Fig. 3), which made the lesion non-
engaged to the glenoid rim [34, 32].
Remplissage, a French word meaning
“fill-in,” comes to fill the grey zone of
the treatment of anterior instability with
glenoid bone defects of less than 25%,
combined with off-track Hill-Sachs le-
sions [34]. The classic remplissage, or
any modification of this procedure [31],
is principally introduced as one or more
anchors placed in the humeral head de-
fect. The sutures are passed through the

Fig. 2 A Remplissage augmenting the classic
Bankart repair

posterior capsule and tendon of the in-
fraspinatus and then tied, holding the
soft tissues inside the Hill-Sachs lesion.

Remplissage is the first arthroscopic
procedure that specifically aimed to treat
the Hill-Sachs lesion. Park et al. [39]
evaluated patients that had undergone
arthroscopic remplissage for recurrent
glenohumeral instability and character-
ized the postoperative appearance of
the remplissage on high-resolution mag-
netic resonance imaging (MRI). The
average follow-up was 18 months (range
8.8-27.2 months), concluding that the
range of deformity filled in with ten-
don fluctuated from 75% to 100%, and
there was 0-25% muscle atrophy for all
patients studied.

The biomechanical properties of rem-
plissage were estimated using several ca-
daveric studies. In 2012, Giles et al.
[25] compared three different treatment
strategies (remplissage, humeral head al-
lograft, and partial resurfacing arthro-
plasty) for Hill-Sachs defect sizes of 30%
and 45%. They proved that remplissage
is an effective procedure for preventing
engagement and dislocation in defects
of such dimensions. In another analysis
by Elkinson et al. [22], eight cadaveric
shoulders with 15% and 30% Hill-Sachs
defects were tested. They performed the
Bankart repair, with and without rem-
plissage, and measured the outcomes.
They found that 15% of lesions could
be treated successfully with the Bankart

repair alone. However, 30% of the lesions
had engagement and dislocations, with
a significant reduction after the combi-
nation of remplissage and the Bankart
repair. Argintar et al. [2] tested six
different conditions: intact, Bankart le-
sion, Bankart with 40% Hill-Sachs lesion,
Bankart repair, remplissage, and Bankart
repair with remplissage. They found that
remplissage did not increase translational
stability, but remplissage combined with
Bankart repair decreased humeral trans-
lation. Additionally, a change in the
shoulder’s kinematics after the procedure
revealed that remplissage might lead to
glenohumeral arthritis; however, more
clinical studies are needed to investigate
this condition. Finally, it was concluded
that remplissage alongside the Bankart
repair prevented re-engagement of the
humeral defect. Moreover, the range of
motion of the shoulder with Hill-Sachs
lesions remained uncompromised.

In another cadaveric study [29] based
on the glenoid track concept, bipolar
bone loss models with either on-track
(15%) or off-track (30%) Hill-Sachs le-
sions were tested for whether they could
be stabilized with the Bankart repair, with
or without remplissage. The authors pro-
voked the engagement during transla-
tional force to one shoulder with a 15%
defect, while they provoked the engage-
ment in all eight shoulders with 30%.
The Bankart repair alone prevented en-
gagement in the shoulder with a 15%
Hill-Sachs lesion, and in all eight spec-
imens, there was a continued engage-
ment at 90 degrees of the external ro-
tation. Remplissage, on the other hand,
prevented engagement after the transla-
tional test to all 30% of humeral lesions.
The study concluded that Bankart, com-
bined with remplissage, caused a neces-
sary stiffness to the shoulder that, in turn,
prevented instability.

The first case of loss of external rota-
tion was described by Deutsch and Kroll
[17]in2008. Intheirreport, they demon-
strated a patient with significant loss of
external rotation after the remplissage
procedure. As a treatment option, the
authors decided to make an arthroscopic
release of the infraspinatus tenodesis. It
was proposed that the tenodesis of the
infraspinatus and posterior capsule lim-
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ited the shoulder motion through me-
chanical blocking. In a large case se-
ries (45 patients), with follow-up ranging
from 2 years to 10 years, Wolf et al. [46]
evaluated the outcomes of arthroscopic
remplissage combined with Bankart re-
pair in patients with recurrent anterior
shoulder instability and Bigliani grade
IIIA (glenoid deficiency <25%). No sig-
nificant loss of external rotation was ob-
served. Similar results were reported by
Cho et al. [11]. This study reported
a limitation in external rotation of 8 de-
grees in the remplissage group, a fac-
tional score with no clinical value. Also,
Lazarides et al. [33], in a systematic re-
view of clinical and biomechanical stud-
ies, showed a decrease in postoperative
range of motion without clinically signif-
icant outcomes. A systematic review [1]
based on Level IT and I1I studies analyzed
the results of seven biomechanical and
six clinical studies. Biomechanical stud-
ies have reported that the combination
of Bankart with remplissage prevents en-
gagement of the Hill-Sachs lesion, with
a cost in stiffness and range of motion.
Furthermore, these studies highlighted
a clear loss in external rotation, while
clinical studiesreported asmalleramount
of loss with no major impact on the clin-
ical motion or statistical significance. It
becomes clear that the loss of external
rotation after the procedure is not clin-
ically important, and the difference in
range of motion between the cadaveric
and clinical studies is probably from the
need of the patient to perform the exter-
nal rotation in his daily living that forces
him to use different movement patterns,
like the motion of the scapula.
Clinically, several studies have intro-
duced the role of remplissage in the treat-
ment of Hill-Sachs lesions. Longo et al.
[35] evaluated the clinical outcomes, rate
of recurrence, complications, and range
of motion after all the procedures (open
or arthroscopic) used for treating ante-
rior or posterior shoulder instability as-
sociated with humeral bone loss. They
concluded that remplissage has the lowest
rate of recurrence and is the safest tech-
nique. In 2011, Park et al. [40] presented
20 patients with recurrent anterior gleno-
humeral instability and large Hill-Sachs
defects. The author reported that after
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Abstract

Anterior glenohumeral instability is a wi-
despread pathological condition, not only in
athletes but also in the general population.
The variations in the lesions (soft tissue and
bone defects) that occur after traumatic
dislocation or recurrence, combined with the
degree of ligamentous laxity and activity,
have led to numerous surgical techniques.
Following the introduction of arthroscopy
in the treatment of shoulder pathology,
several new procedures and modifications
of old methods were introduced to treat
anterior instability. Despite this, there

is still controversy regarding the proper
management of instability cases combined
with bone loss or insufficient anterior soft
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Alternative and additive arthroscopic soft-tissue procedures for
anterior shoulder instability. Subscapularis tenodesis,

tissue wall or laxity. Additional soft tissue
procedures, along with the simple Bankart
repair, strengthen the stability of the repair
and can fill the gap in the transition from
the classic Bankart repair to the potential
overtreatment of bony procedures. This
literature review attempts to summarize all
the critical studies referring to soft tissue
techniques and highlight the most crucial
points of their conclusions.
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Zusammenfassung

Die anteriore Schulterinstabilitat ist ein
haufiger pathologischer Zustand nicht

nur bei Sportlern, sondern auch in der
Allgemeinbevolkerung. Die verschiedenen
mdglichen Lésionen (Weichteil- und
Knochendefekte) nach erstmaliger oder
rezidivierter traumatischer Luxation haben
zusammen mit dem Ausmaf der Band-
instabilitat und der Patientenaktivitat zur
Entwicklung diverser operativer Techniken
gefiihrt. Nach Etablierung der Arthroskopie
in der Schulterchirurgie wurden einige neue
Ansatze sowie Modifikationen bekannter
Techniken fiir die Behandlung der vorderen
Schulterinstabilitat entwickelt. Es besteht
jedoch keine einheitliche Meinung zur besten
operativen Therapie der Schulterinstabilitat,
insbesondere bei zusatzlichen knchernen
Defekten, nicht ausreichender vorderer

Alternative und additive arthroskopische Weichteileingriffe bei
vorderer Schulterinstabilitat. Subscapularistenodese,
Remplissage und weitere Verfahren

Weichteilschicht oder bei Laxitdt. Die
Kombination verschiedener Weichteileingriffe
mit einer Labrumrekonstruktion kann durch
additive Effekte die wiederhergestellte
Gelenkstabilitat verbessern. Dieses Verfahren
ist eine Alternative zwischen klassischem
Bankart-Repair und potenzieller Ubertherapie
mit kndchernen Rekonstruktionen. In

diesem Ubersichtsbeitrag sollen alle
wesentlichen Studien {iber mdgliche additive
Weichteileingriffe zusammengefasst und die
Kernaussagen fiir die klinische Praxis erldutert
werden.

Schliisselworter

Anteriore Schulterluxation - Bankart-Repair -
Augmentation - Subscapularistenodese -
Remplissage

the operations, the patients had restored
function, the pain was reduced, and they
had a high satisfaction rate. From 2005 to
2009, Boileauetal. [5] performed 459 op-
erations on patients with traumatic recur-
rent anterior shoulder instability. A total
of 47 patients (10.2%) underwent rem-
plissage combined with the Bankart re-
pair to address engaging large Hill-Sachs

lesions (Calandra grade III) without sig-
nificant bone defect. The mean insta-
bility severity index (ISIS) score was 3.8
(range 3-6). This study raised three hy-
potheses: a) There was a healing of the
capsulodesis in the humeral defect with-
outany significant effect on postoperative
shoulder motion; b) the total number of
the athletes operated on returning to the
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Table 1

Arthroscopic soft-tissue procedures for anterior shoulder instability, used to augment

Bankart repair
Additive procedures to the
classic Bankart repair at a glance

Interval closure
Remplissage

Arthroscopic subscapularis augmentation (ASA)

Dynamic anterior stabilization (DAS)

Between glenohumeral ligaments and sub-
scapularis tendon (BLS)

Tenodesis of the posterior portion of the supe-
rior half of the subscapularis to the anterior part
of the glenoid

Transfer of conjoint tendon without the use of
coracoid in the anterior part of the glenoid
Bankart-Plus

pre-injury level of the sport; and c) there
was a positive correlation between the
improvement of healing and shoulder
stability after the surgery. All of these hy-
potheses were confirmed. Also, there was
postoperative evidence of capsule heal-
ing, the defect of the infraspinatus ten-
don was detected in 31 (74%) patients
that underwent postoperative MRI, and
there were only two with a filling <50%.
After the surgery, 90% of the patients re-
turned to their pre-injury level of athletic
activity. Only a slight restriction in ex-
ternal rotation occurred (approximately
10 degrees) compared to the contralat-
eral side. One of the most important
conclusions of the study was that rem-
plissage achieves stability by affecting the
humeral translation and not the rotation.

Several studies compare the outcome
of the Bankart repair alone and that
in combination with the remplissage.
Franceschi et al. [23] studied 50 patients
and split them into two groups. In the
first group (remplissage and Bankart
repair), no instability recurrence was
reported, while in the second (Bankart
repair alone), there were five patients
with recurrent instability (20%). Garcia
et al. [24] found that the failure rate was
even higher for the patients with a large
engaging Hill-Sachs lesion, treated by

Description

Closure of the rotator interval with sutures

Posterior capsulodesis combined with myoten-
odesis of the infraspinatus within the humeral
head defect

Tenodesis of the upper third of the subscapu-
laris tendon on the top of the Bankart repair

Long head of biceps tendon transfer to the
anterior glenoid through the subscapularis
tendon creating a sling effect

A sliver of the subscapularis tendon together
with the capsule between the glenohumeral
ligaments and the subscapularis tendon is tied
on the top of the classic Bankart repair

The title fully describes the technique

The title fully describes the technique

An allogenic spongy bone matrix is inserted
between the glenoid neck and the labrum

isolated Bankart repair (57%), while the
patients treated with remplissage and
Bankart repair had a 20% failure rate.

Similar results were presented in
a meta-analysis by Camus et al. [9].
In all, 145 patients from three different
studies underwent anterior instability
surgery, 74 had isolated Bankart repairs,
and 72 had Bankart and remplissage.
The recurrence rate was 14.8% in the
Bankart group and 1.4% in the combina-
tion group. More specifically, the risk of
re-dislocation and recurrent instability
was 4- to 4.5-fold higher in the Bankart
group, with a predisposition to more
revision surgeries.

In along-term follow-up (8 years) case
series established by Brilakis et al. [6],
65 patients underwent arthroscopic rem-
plissage combined with Bankart repair
for recurrent anterior shoulder instabil-
ity, without inverted pear appearance of
the glenoid during arthroscopy. Three
of these experienced a new dislocation
of 5.6%, but the majority of the patients
were satisfied with the postoperative re-
sult (94.4%). Post-procedure, most pa-
tients returned to their daily activities,
and a significant percent (71%) partici-
pated in sports. There was an improve-
ment in all functional scores, and no

clinically significant restriction in range
of motion was documented.

Bastard et al. [4], in a retrospective
comparative study of 10 years of fol-
low-up compared two groups of patients,
group B, with 39 patients that under-
went Bankart repair, and group BR, with
28 patients treated with a combination of
Bankart repair and remplissage. The BR
group had no recurrence or apprehension
compared to group B, which had three
patients (8%) that experienced a new dis-
location.

Domos et al. [19] examined the im-
pact of primary and recurrent anterior
dislocation of the shoulder in collision
athletes with non-engaging Hill-Sachs
lesions and bone loss of <20%. Two
patient groups were formed, one con-
sisting of 20 athletes that underwent the
Bankart-remplissage combination, and
a second consisting of 20 athletes that
underwent only Bankart repair. The re-
currence rate was 5% for the combination
group and 30% for the Bankart repair
group, with one patient from the first
group and seven from the second need-
ing reoperation. There was an external
rotation deficit of 10 degrees with no
clinical effects on the outcome.

In summary, remplissage has several
advantages, such that it comes with no
major complications and is the only
arthroscopic procedure used to fill the
humeral head defect. The recovery pe-
riod is short, and the complications
described are minimal and easily man-
aged. Postoperative range of motion,
pain, and potential arthritis from this
non-anatomic procedure have been re-
ported. Moreover, the procedure is not
indicated for patients with insufficiency
of the anterior capsular soft tissues [18].

As far as the authors’ perspective is
concerned, they concluded that remplis-
sage combined with Bankart is a safe and
effective procedure for treating bipolar
engaging Hill-Sachs lesions without in-
verted pear appearance of the glenoid
(major bone loss defect <25).

Arthroscopic subscapularis
augmentation (ASA; aFig. 4)

In 2013, Chaudhury et al. [10] presented
two cases with recurrent anterior instabil-
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Fig. 3 A a Arthroscopic view of the Hill-Sachs lesion. The distance between the humeral defect and the posterior capsule is
clearly depicted. b The sutures of one ortwo anchors,implanted in the humeral bone defect, are passed through the posterior
capsule andtheinfraspinatus tendon in a mattress configuration. c Afterknot tying, firm contact between the capsule-tendon

complex and the humeral head is created

ity and prior stabilization surgery treated
with a subscapularis tenodesis technique.
This method was selected as a salvage
procedure for highly demanding insta-
bility cases. Three anchors were placed
into the anterior glenoid, and their su-
tures were passed through the capsule
and subscapularis tendon using a pene-
trating device. The subscapularis tendon
and stitches were tied like a mattress,
resulting in complete tenodesis of the
tendon onto the anterior glenoid rim.
Both patients that underwent the proce-
dure presented with an excellent range of
motion, no translation instability, and re-
turned to their pre-injury level of activity.
The authors concluded that the described
technique is ideal for patients with recur-
rent instability and insufficiency in the
soft tissues of the anterior part of the
glenoid rim with no bone defect. In the
authors’ opinion, this tenodesis is ideal
for revision cases with poor soft tissue
quality and no bone loss and for athletes
that do not participate in contact sports.

A therapeutic case series by Maiotti
et al. [36] presented short-term out-
comes from an almost identically de-
scribed technique. The ASA consisted
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Fig. 4 < Arthro-
scopic subscapu-
laris augmentation

of tenodesis of the upper third of the
subscapularis on top of a Bankart re-
pair (BFig.5). The indications for pa-
tient selection were a history of trau-
matic recurrence in athletes that partic-
ipated in contact sports, glenoid bone
loss of <25%, and insufficiency of the
shoulder’s anterior soft tissue. A total
of 110 patients participated in the study,
98 of which had a Hill-Sachs lesion and
57 an anterior capsular deficiency. Three
patients (2.7%) suffered from re-disloca-
tion. The reported loss of external rota-
tion was 8+ 2.5 degrees with the arm in
the neutral position, and 4+ 1.5 degrees
in 90 degrees of abduction. The authors
concluded that their procedure effectively
restores stability in patients with recur-
rent traumatic instability, participationin
contact sports, glenoid lesions of <25%,
and anterior capsular defects with restric-
tion in external rotation.

A cadaver biomechanical study by
Schréter et al. [43] investigated the role
of the ASA technique in instability and
range of motion. This study tested the
method’s stability on translation and
rotation to specimens with Bankart le-
sions combined with a glenoid bone

defect and compared the result with
the Bankart repair. The results showed
that ASA affected stability in abduction
and external rotation, with variations in
external rotation range. Furthermore,
the procedure showed promise in the
prevention of dislocations in shoulders
with bone lesions. On the other hand,
the joint translation was similar between
ASA and physiological shoulders, with
no statistically significant difference.
The technique significantly increased
the stability of the anterior and anteroin-
ferior directions of the arm in abduction
and external rotation in shoulders with
Bankart lesions. The study highlighted
the potential sling effect of the procedure,
similar to that of the Bristow-Latarjet.
The authors could not confirm their
hypothesis that the external rotation
deficit was less than 10 degrees. Russo
et al. [42] investigated Latarjet versus
ASA combined with Bankart repair to
treat chronic shoulder instability with
moderate glenoid bone loss. The study
presented short-term results from two
groups of patients. In group A, 20 pa-
tients underwent open Latarjet, while
20 patients in group B were treated with
ASA and Bankart. No complications
from either group were presented. In
addition, no statistically significant dif-
ference was observed between the two
groups. The deficit in external rotation
with the arm at the side of the trunk was
-9 degrees in group A and -8 degrees
in group B, while with the arm in 90 de-
grees of abduction it was -5 degrees
in both groups. The study reported no
differences in the treatment of recurrent
shoulder instability with bone loss of
<25% for either technique. The authors



Fig. 5 A Arthroscopic subscapularis augmenta-
tion of Bankart repair. One anchor isimplanted
in the anterior part of the glenoid (around

9 o'clock), and the sutures are passed through
the upper part of the subscapularis tendon.
After tying them, the upper part of the sub-
scapularis, fixated on the glenoid, pulls back
the humeral head, especially when the arm is
rotated externally

considered Latarjet as overtreatment for
patients with recurrent instability and
moderate bone loss compared to ASA.

The ASA procedure is an effective
technique for patients that suffer from re-
current instability, anterior soft tissue in-
sufficiency, and glenoid lesions less than
25%. Extracaution mustbe taken toavoid
restriction in range of motion. However,
this technique is not very popular due to
the fact that long-term results are needed
to prove this technique’s efficacy. The low
re-dislocation rate in the short-term re-
sults needs to be confirmed for long-term
outcomes.

Dynamic anterior stabilization

Collin and Lidermann [13] presented
dynamic anterior stabilization (DAS)
to treat anterior shoulder instability by
transferring the long head of the biceps
to the anterior glenoid rim, creating the
sling effect. The paper highlighted the
procedure’s indications, which included
anteroinferior glenohumeral instability
with a glenoid bone defect of less than
20%, and that it is ideal for patients
with superior labral anterior posterior
(SLAP) lesions and those participating
in overhead sports. As mentioned above,
the technique’s biomechanical concept
is similar to the Latarjet procedure,
producing a sling effect that prevents an-

terior instability, especially in the at-risk
position of abduction and external rota-
tion. Various investigators have shown
the benefits of the sling effect’s working
mechanics and the fact that it does not
affect the range of motion for external
and internal rotation [26]. Based on this
speculation, the authors concluded that
the main benefit of the DAS technique
is that it provides the sling effect and
is simultaneously a comfortable and
safe technique without major complica-
tions, especially compared to the Latarjet
procedure. Mehl et al. [37] designed
a cadaveric study to investigate the ef-
fects on stability and biomechanically
compare the DAS and Bankart repairs.
The authors reported that the DAS pro-
cedure decreased anterior translation of
the humerus into the glenoid with small
bone defects. This decrease is significant
compared to the simple Bankart repairs
to shoulders with 10% and 20% glenoid
bone defects. When treated with DAS,
in cases with >20% bone lesions, a pos-
terior and inferior shift of the humeral
head in the ABER position is present.
Studies that describe this technique’s
clinical outcome are needed to prove
that this creative idea can offer a low re-
dislocation rate in the long term.

Other described techniques

Brzdska et al. [7] described a modifi-
cation of the Bankart technique. They
named it “between glenohumeral liga-
ments and subscapularis tendon” (BLS).
According to the authors, this proce-
dure is indicated in patients with ante-
rior instability and insufficiency of the
anterior soft tissue wall, without ma-
jor bone loss (<20%). The procedure

Fig. 6 < Bankart
augmentation us-
ing a flap from the
posterior portion of
the superior half of
the subscapularis
tendon

requires careful separation of the cap-
sule from the subscapularis tendon. This
sliver of the subscapularis is separated
together with the capsule to augment
the repair. The sutures from two dou-
ble-loaded anchors must pass from out-
side-to-inside through the subscapularis
pouch, the anterior capsule, and gleno-
humeral ligaments. Then the sutures are
tied mattress with their knots remain-
ing extracapsular. According to the au-
thors, this procedure restores the original
capsulolabral footprint without impact-
ing external rotation loss.

In total, 100 patients underwent the
procedure; their clinical condition was
anterior shoulder instability with ante-
rior soft tissue insufficiency without ma-
jor glenoid bone defects (<20%). The
authors separated the patients into four
groupsaccordingto theiranterior glenoid
boneloss (<5%, 6-10%, 11-15%, >15%).
After a mean follow-up of 82.9 months,
86 (86%) had a favorable clinical out-
come, while post-operatively, 14 patients
(14%) suffered a new dislocation. As ex-
pected, there was a correlation between
the clinical outcomes after the operation
and the glenoid bone loss. Thus, patients
with recurrence instability had a medium
bone loss of 11-15%, while those with
positive clinical outcomes had 6-10%.
Finally, the authors concluded that the
BLS procedure is an effective technique
for treating patients with anterior shoul-
der instability and glenoid bone loss of
<11%.

Denard et al. [16] understood the
clinical gap in treating anterior shoul-
der instability with a capsulolabral defi-
ciency without significant glenoid bone
loss. They published a technical note
with a new technique based on arthro-

Obere Extremitat 1-1 - 2021 | 13



Review Article

scopicalimmobilization ofa flap from the
posterior portion of the superior half of
the subscapularis tendon using electro-
cautery (B Fig.6). After immobilization,
this flap works in a “trapdoor” fashion,
and as a separate lamina, it undergoes
tenodesis to the anterior glenoid. This
technique provides anterior coverage and
containment by augmenting part of the
subscapularis to the classic Bankart pro-
cedure.

For the authors, the indication for this
procedure was revision surgery after mul-
tipleinstability proceduresand deficiency
of the anterior soft tissue wall without sig-
nificant bone loss. At the same time, one
of the contraindications was engaging le-
sions.

Tennent et al. [45] proposed a trans-
fer of the conjoint tendon to the anterior
glenoid without the use of coracoid for
patients with recurrentinstability and sig-
nificant glenoid bone loss (<15%). This
technique maintains the benefit of the
sling effect, as described by Latarjet. This
operation cannot eliminate the risk of
traction and injury of the musculocuta-
neous nerve, but can minimize the need
to exteriorize the coracoid tip. Finally,
this procedure avoids intraarticular dam-
age from prominent screws or misposi-
tioning of the coracoid.

Finally, a procedure that cannot be
characterized as a pure bony procedure
is called Bankart-Plus and described by
Moroder et al. [38]. According to the
authors, this procedure is indicated to
treat anterior shoulder instability with
small to intermediate bony glenoid de-
fects. In addition to the conventional
capsulolabral repair, an allogeneic dem-
ineralized spongy bone matrix is inserted
between the glenoid neck and the labrum
to compensate for the glenoid bone loss
by increasing the volume of the labrum
and thus its stabilizing effect.

Conclusion

In recent years, several studies have
demonstrated an unacceptable long-
term recurrence rate when the classic
Bankart repair is used alone for the
management of cases with glenoid bone
loss <25%. This is the reason for us-
ing additional techniques to lower the
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failure rates and to individualize the
treatment, considering not only the type
of the lesions and the percentage of
the bone defects, but also other factors
such as, e.g., age, ligamentous laxity,
gender, overhead activity, and level of
sport participation. This makes the def-
inition of an algorithm for selecting the
appropriate technique, and especially for
choosing between the use of a soft-tissue
or a bony procedure, an important issue.
The reported studies showed promising
results for the alternative and addi-
tive arthroscopic soft-tissue procedures.
Nevertheless, the treatment of anterior
shoulder instability with glenoid bone
loss of <25% is still controversial. This
creates the need for more studies with
longer-term follow-ups, greater patient
numbers, and prospective in character.
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