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Abstract Traditionally, surgical stabilization of the unsta-
ble shoulder has been performed through an open inci-
sion. Arthroscopic Bankart repair with suture anchors is
now widely considered the treatment of choice for anterior
shoulder instability in patients who have failed conserva-
tive management. Many different factors have now been
elucidated for adequate treatment of glenohumeral insta-
bility. Because of technical advances in instability repair
combined with an increased understanding of factors that
lead to recurrent instability, the outcomes following arthro-
scopic Bankart repair have significantly improved and
approach those of open techniques.

Keywords Instability - Bankart repair - Gold standard -
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Introduction

Glenohumeral instability is very common in the gen-
eral population, and many surgical techniques have been
described for the treatment of this condition, each with dif-
ferent indications according to the pathological findings,
patient age, sex and activity level [9—48]. Despite improve-
ments in our understanding of the underlying pathology
and surgical technique in treating shoulder instability,
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previous reports have suggested a risk of failure between
4 % and 30 % after primary surgical reconstruction with
either arthroscopic or open techniques [6, 9, 15, 70]. This
issue is likely in part related to the fact that anterior shoul-
der instability can be the result of one of several differ-
ent types of underlying soft tissue lesions, ranging from a
classic Bankart lesion to other variants such as a Perthes
lesion or anterior labroligamentous periosteal sleeve avul-
sion (ALPSA lesion). A Bankart lesion may be an isolated
soft tissue avulsion or may involve a fracture of the anter-
oinferior glenoid rim, commonly referred to as a “bony
Bankart”. The Perthes and ALPSA lesions are variants of
the Bankart lesion. A Perthes lesion is characterized by an
avulsion of the anterior labrum from the anterior—inferior
glenoid which is attached to stripped but still intact medial
scapular periosteum. Although an ALPSA lesion has been
described as a “medialized Bankart lesion”, it is similar to
a Perthes in that the disrupted labrum remains attached to
the medial scapular periosteum. This allows the labrum to
heal in a more medialized position along the glenoid neck,
which is the defining characteristic of the ALPSA lesion.
Another variant commonly referred to as a glenolabral
articular disruption (GLAD lesion) is an anteroinferior
labral tear along with an associated defect in the articular
cartilage. In this injury, the torn labrum remains attached to
the medial scapular periosteum; however, there is the addi-
tion of an adjacent articular cartilage injury.

In chronic anterior shoulder instability, associated
intraarticular lesions are more frequent compared with
first-time dislocators, which is probably a result of repeated
dislocation or subluxation episodes [76]. Therefore, it is
essential to be precise in the analysis of the anterior shoul-
der instability pattern in order to select the most optimal
treatment. In consequence, the gold standard of arthro-
scopic treatment is related to the correct understanding of
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the pathologic lesion(s) and is unique to each individual
patient.

Historical perspective

With the advent of arthroscopy and rapid technical advances
with improved implant choices, arthroscopic stabilization
has very quickly become the desired method of primary
treatment of traumatic shoulder instability. The first genera-
tion of arthroscopic treatment of anteroinferior instability
using staples and transglenoid sutures generated a lot of
enthusiasm because of the potential for anatomic fixation
of the labrum to the glenoid [53]. In the 1988, Wiley stud-
ied the effectiveness of rivets for arthroscopic treatment of
Bankart lesions [73]. The rivet was designed as a remov-
able metallic device for affixing the torn labrum to the
glenoid rim. It was removed after a period of 4-6 weeks.
The rivet technique had the advantage of only penetrating
the glenoid anteriorly, as opposed to a transglenoid suture
technique, with decreased risk to the suprascapular nerve.
However, with long-term follow-up the initial success rates
were quite poor with recurrence rates approaching 50 %
[28-31, 45, 49, 71, 72]. At that time several risk factors
were determined to be statistically significant for recurrent
instability following arthroscopic stabilization. Inadequate
postoperative immobilization, bony Bankart lesions leading
to “inverted pear” configurations, generalized ligamentous
laxity, large and engaging Hill-Sachs lesions, contact or
collision sports, young patient age and poor-quality soft tis-
sue constraints have all been implicated as risk factors for
arthroscopic failure [11, 33, 58, 59, 77]. However, at that
time, it is also likely that suboptimal implants and surgical
technique were also responsible for high recurrence rates
[71].

The development of suture anchors has revolutionized
the treatment of shoulder instability, and in contrast to ini-
tial studies, there have been recent reports of greater suc-
cess rates following arthroscopic intervention. The many
advantages of suture anchors for arthroscopic Bankart
repair include multiple points of fixation, no posterior gle-
noid penetration and pull-out strength approaching that of
transosseous sutures, especially when using modern gen-
erations of suture anchors. Bacilla et al. [4] reported a fail-
ure rate of only 9 % following arthroscopic reconstruction
with suture anchors and nonabsorbable sutures in 40 con-
secutive young, high-demand athletes. Other retrospective
studies have reported satisfactory results with a recurrence
rate between 5 and 8 % using suture anchor techniques [27,
47, 55].

Cole et al. [18] included apprehension as well as sub-
luxation and frank dislocation when comparing open and
arthroscopic techniques and reported recurrence rates of

24 % in the arthroscopic group compared with 18 % in the
open category. Sperber et al. [67] also reported on his short-
term results comparing open and arthroscopic techniques,
and although the arthroscopic technique was associated
with a failure rate of 23 %, the open technique was associ-
ated with a failure rate of 12 %, again considerably higher
than the traditional 3—4 % recurrence rate historically asso-
ciated with open techniques. Kim et al. [39] reported no
significant difference in outcome between the two groups
with regard to recurrent instability rates. When including
apprehension in the criteria for failure, then a recurrence
rate of 10 and 10.2 % is reported for the open and arthro-
scopic groups, respectively. In assessing recurrent dislo-
cations, the open group fared worse with an incidence of
6.7 % compared with 3.4 % in those treated arthroscopi-
cally. Other studies have shown no significant difference
when comparing the results of arthroscopic and open stabi-
lization in patients with an isolated Bankart lesion [25, 32].

Capsulolabral footprint

It has previously been noted that arthroscopic tech-
niques place an emphasis on recreating the labral bumper
effect by placing anchors on the glenoid rim but without
attempting to restore the normal insertional anatomy [1].
Ahmad et al. demonstrated in a cadaveric study that the
mean surface area of the native capsulolabral complex
footprint was on average 256 mm?, whereas the native
footprint of the labrum was on average 152.3 mm? As a
result, the labrum attachment comprised only 59 % of the
overall capsulolabral complex. Some authors have tried to
improve capsulolabral repair using different suture anchor
configurations. At first, Lafosse et al. reported a technique
of double-row labral repair, which was performed arthro-
scopically in 12 patients [42]. They described a double-row
fixation technique with two suture anchors on the glenoid
neck and three on the glenoid rim [42]. Recently, Moran
et al. [52] described a different double-row technique pro-
posed for shoulder instability in high-risk athletes with-
out significant bone loss. Iwaso et al. described a series of
patients undergoing a double-row technique with knotless
anchors and sutures placed in a V-shaped pattern. They
noted no recurrence of dislocation or subluxation in 19
joints followed for 24 months or longer [38].

Other authors have proposed a double-row repair “fly-
ing swan” technique creating a “double-mattress” suture
bridge medial to the glenoid margin that reinforces the but-
tress effect of the labrum and improves contact between the
capsulolabral tissue and the underlying bone between the
anchors [2]. The goal is to improve the footprint restoration
at the level of the periosteal hinge. Furthermore, Castagna
et al. [13] noted that in some patients with anterior shoulder
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instability there is not only a detensioning of capsulolabral
tissue but also an attenuation or deficiency of this tissue
that can appear very thin and inconsistent. Simple suture
anchor repair in these cases can lead to early failure; they
proposed the MIBA stitch (a combination of a mattress and
single stitch) to restore good tone in the capsular tissue,
rebuild the labrum on the face of the glenoid and improve
the grip of the stitch in the attenuated capsulolabral tissue
[13]. All these ideas represent further attempts to improve
soft tissue arthroscopic Bankart repair in cases of shoulder
instability in order to reach a gold standard of repair. How-
ever, at this moment prospective clinical studies are lacking
to allow for such conclusions.

Failed arthroscopic stabilization and algorithm
of management

Arthroscopic management of glenohumeral instability has
the potential to be just as successful as open procedures if
the surgeon is able to recognize and address all underlying
relevant contributory pathology. For many years, surgeons
evaluating the recurrence rates after arthroscopic capsu-
lorrhaphy have recognized that untreated or unrecognized
capsular tears and deformation represent the most common
cause of failure after arthroscopic Bankart repair [13, 50,
66]. While improvements in surgical technique have helped
reduce the risk of recurrent instability, it is also probable
that many failures after arthroscopic stabilization can be
attributed to inappropriate patient selection. Many differ-
ent risk factors for recurrent anterior shoulder dislocation
have previously been described in the literature including
younger patient age, participation in contact sports activi-
ties, the presence of an engaging Hill-Sachs or osseous
Bankart lesion, ipsilateral rotator cuff or deltoid muscle
insufficiency, and underlying ligamentous laxity [13, 55].
Ramsey et al. [64] reported that traumatic anterior instabil-
ity of the shoulder is associated with a high rate of recur-
rence in young patients. According to Porcellini et al. [62],
age at the time of the first dislocation, male sex and the
time between the first dislocation and surgery are predic-
tive of failure after arthroscopic Bankart repair. General-
ized ligamentous laxity, higher patient level of activity and
reduced compliance with the postoperative management
are all likely causative factors related to the high recurrence
rate in this age group [35].

However, in a prospective multicentre clinical study with
25 years of follow-up no significant differences in recur-
rent instability with respect to gender were demonstrated
[36]. Levine et al. [43] have identified that most causes of
unsuccessful shoulder stabilization relate to the failure to
adequately correct an excessively large anterior—inferior
capsular pouch and detached capsulolabral complex. It
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has also been previously shown that there is a nonrecov-
erable strain field of the anteroinferior capsulolabral com-
plex associated with multiple episodes of shoulder subluxa-
tion or dislocations [44]. Furthermore, the capsular tissue
itself can have a poor overall quality related to multiple
dislocations or with generalized ligamentous laxity [8].
Burkhart and De Beer [12] have stressed the importance
of reconstructing bony defects during arthroscopic proce-
dures. According to their findings, the arthroscopic Bankart
repair is capable of delivering the same results in terms of
recurrence as an open Bankart procedure in the absence of
significant bony defects. Tauber et al. [68] demonstrated
that half of patients requiring revision surgery had a bony
Bankart defect extending to the anterior—inferior glenoid
straight downward from the glenoid notch. It is impor-
tant, however, to distinguish patients with loss of contour
of the anterior glenoid related to attritional bone loss and
those with a glenoid bone avulsion fracture. Patients with
an eroded anterior glenoid often have an associated attenu-
ation of the anterior—inferior capsulolabral complex. The
deficiency of this structure allows for recurrent subluxa-
tions or dislocations that contribute to further erosion of the
anterior—inferior glenoid. Boileau et al. [9] noted that avul-
sion fracture did not represent an identifiable risk factor for
failure following arthroscopic Bankart repair. Most authors
agree that in cases involving a deficiency of <20 % of the
glenoid bone an arthroscopic revision repair can be done
with good outcomes particularly in patients not involved in
contact sports [3, 7, 51, 63]. However, if bone loss is >20 %
of the glenoid surface, surgical treatment should ideally
include a bony reconstruction procedure.

Although unrecognized glenoid bone loss is a com-
mon cause of recurrent instability, an engaging Hill-Sachs
lesion can also be a cause of recurrent instability [46]. A
Hill-Sachs lesion has been demonstrated in as high as
90-100 % of patients with shoulder instability [69]. Most
defects are small and have little effect on the stability of
the shoulder. Burkhart et al. [11] at first used the term
“engaging Hill-Sachs lesion” to describe a compression
fracture on the posterosuperior aspect of the humeral head
which drops over the glenoid rim in external rotation of an
abducted shoulder and is associated with recurrent instabil-
ity. It has been shown that patients with dislocations associ-
ated with an engaging Hill-Sachs lesion were at high risk
of recurrence if treated with a classic arthroscopic capsulo-
ligamentous repair, confirming that satisfactory restoration
of the anterior—inferior soft tissue structures alone would
not be sufficient to contain the humeral head under stress
[11].

Recently, Yamamoto et al. [75] examined the relation-
ship between the Hill-Sachs lesion and the glenoid, thereby
introducing the “glenoid track™ concept. The glenoid track
is zone of contact between the glenoid and the humeral
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head that is modified according to the position of the arm
[75]. The integrity of the glenoid track and the location
of the Hill-Sachs lesion become essential in identifying
patients with bipolar lesions who are at risk of recurrence
following isolated Bankart repair. Kurokawa et al. [41]
defined the “true engaging Hill-Sachs lesion” as either
one that engages after Bankart repair or one that extends
over the glenoid track. In this sense, it is very important
to identify the position of the Hill-Sachs lesion, to under-
stand whether the lesion could be engaging or not engag-
ing. As a result, the intraoperative dynamic evaluation of
the Hill-Sachs lesion should always be performed before
performing Bankart repair. However, this diagnostic tech-
nique could potentially lead to over treatment of engag-
ing Hill-Sachs lesions, as ligamentous insufficiency might
permit the humeral head to excessively translate anteriorly,
thus facilitating engagement of the humeral defect with the
glenoid rim. The glenoid track can also be studied on pre-
operative imaging and could be useful for the surgeon to
decide the surgical strategy.

Taking into account all the previously cited factors,
some authors have proposed an algorithm of surgical
management of shoulder instability. Balg and Boileau
[5] proposed a simple ten-point scale instability severity
index score (ISIS) based on factors derived from a pre-
operative questionnaire, physical examination and anter-
oposterior radiographs to determine the risk of recur-
rence following isolated arthroscopic Bankart repair.
This scoring system takes into account the age and level
of activity of the patient, the presence of hyperlaxity and
the presence of either a Hill-Sachs lesion or loss of gle-
noid contour on plain radiographs. In this model, a score
of 3 or less was associated with a 5 % rate of recurrence,
a score of 4-6 was associated with a 10 % rate of recur-
rence, and a score over 6 was associated with a 70 % rate
of recurrence after an isolated Bankart repair. Although it
has inherent weaknesses, the ISIS provides an algorithm
to guide the treating surgeon in order to attempt to mini-
mize the risk of recurrent instability following surgical
reconstruction [65].

Bankart repair as gold standard

Surgical management should be based on patient factors
and associated pathology as previously discussed. Patients
who demonstrate preoperative risk factors for recurrent
instability may require a different surgical approach other
than arthroscopic Bankart repair. However, arthroscopic
Bankart repair can be as successful as open procedures
if the surgeon is able to recognize all underlying soft tis-
sue deficiency and treat them appropriately. Certain rules
should be respected when performing arthroscopic Bankart

repair in order to obtain the best possible outcomes and
minimize the risk of recurrent instability.

Number of anchors and capsular shift

It was previously believed that a minimum of three double-
loaded suture anchors had to be used in order to obtain a
satisfactory capsular shift [9]. However, a recent study
demonstrated that one to two anchors could be enough
[74]. This depends on the type of injury, and one must take
caution with the position of the anchors. An ALPSA lesion
is better identified from the anterosuperior portal, and it
must be mobilized and appropriately tensioned on the face
of the glenoid.

Arthroscopic portals

When surgeon is performing an arthroscopic Bankart repair,
proper portal placement is crucial for success in labral and
capsular preparation, anchor placement and to get the tis-
sue at right zone to achieve an appropriate tensioning of the
capsular ligament. Positioning for arthroscopic stabiliza-
tion should be determined by surgeon preferences as both
beach-chair and lateral decubitus positioning can achieve
excellent visualization. For lateral decubitus position-
ing, usually dual anterior portals are established, with the
anterior—inferior or middle glenoid portal directly superior
to the upper margin of the subscapularis tendon and the
anterosuperior portal placed at the superior border of the
rotator interval, directly behind the biceps tendon. A stand-
ard posterior portal is created at first slightly lateral to and
above the glenoid rim. This permits the posterior portal to
be a viewing or working portal without interference from
the glenoid rim. Standard arthroscopic portals could pro-
vide insufficient visualization and instrumentation access
to inferior glenoid. In anteroinferior instability, very often
there is a capsular redundancy, particularly at level of the
axillary pouch (capsule between anteroinferior and pos-
teroinferior band of the inferior glenohumeral ligament
complex). For this reason, the inferior anchor is crucial
because emphasis should be not only on anatomic suture
anchor repair of the capsuloligamentous disruption but also
adequate inferior to superior capsular shift to eliminate the
redundant inferior capsular pouch [20]. Some authors have
described the use of an accessory posterolateral portal as
located 4 cm lateral to the posterolateral corner of the acro-
mion, for placement of the inferior suture anchor to per-
form capsulolabral repair. According to these authors, the
advantages of the posterolateral portal are enhanced ability
to place anchors in the inferior glenoid at an improved tra-
jectory, improved anteroinferior knot tying, facilitation of
anteroinferior labral repair and anatomic reduction in the
inferior glenohumeral ligament [21].
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In case of beach-chair position, again two anterior and
one posterior portal are used. Imhoff et al. [37] proposed
the use of a 5:30 o’clock to improve refixation and plication
of the inferior glenohumeral ligament complex. Accord-
ing to the authors, this deep anterior—inferior portal could
be very useful to place the lowest anchor (5:30 o’clock)
and repair the most inferior portion of the capsulolabral
complex.

Suture knots

When the surgeon uses a suture anchors technique, suture
knots that are able to augment the tissue grip or cap-
sulolabral footprint should be used in selected cases to
improve footprint between capsulolabral tissue and glenoid
neck [13]. Nowadays multiple knotless anchor options are
available to perform arthroscopic Bankart repair. Since
the introduction of the knotless anchor, several studies
have examined the results of the use of these anchors in
the treatment of shoulder instability. Satisfactory results at
short-term follow-up are reported by different clinical stud-
ies [26, 34]. Kocaoglu et al. [40] prospectively compared
the outcomes of 20 arthroscopic Bankart repair with knot-
less anchors with 18 repairs with traditional anchor sutures
technique and found no significant differences between
the two groups. Oh e al. felt that these anchors may offer
improved capsulolabral repair by compressing the repaired
tissue to bone to a greater extent than traditional anchors,
which would lead to more secure fixation. However, they
noted that the repair with this device requires a more pre-
cisely capture of the correct amount of tissue to achieve
proper tissue tension owing to the fixed length of the
anchor loop respect to the traditional anchor [56].

Other authors pointed out that the repair with a suture
anchors—with or without knot—can result in a concen-
trated point load of the reduced labrum to the glenoid at
each suture anchor. They describe the use of LabralTape
to provide secure fixation of the labral tissue across the
fixation, between each suture anchor, and to obtain a more
uniform pressure distribution of the entire labrum (Labral
bridge technique) [57].

Plications

Arthroscopic plication sutures should be used in cases
where there is a need to reduce the capsular volume. In a
cadaver study, arthroscopic anterior plication resulted in a
22.8 % reduction in capsular volume, whether open capsu-
lar shift resulted in a 49.9 % volume reduction [17]. The
reduction in capsular volume is dependent on the number
of plicating suture as demonstrated by Ponce et al. [61].
Closure of the rotator interval continues to be a source
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of controversy in arthroscopic instability surgery. Some
authors recommend using this technique for patients with
hyperlaxity and recurrent instability or inpatients with a
positive sulcus sign that does not correspond to the con-
tralateral side or cannot be corrected by external rotation
with the arm at side. Closure of the rotator interval can
improve anterior instability while simultaneously leading
to a loss of external rotation [16]. On the other hand, in
selected cases a posterior inferior capsular plication associ-
ated with anterior Bankart repair can be performed [14].

Glenoid bone defect

Isolated Bankart repair is generally not sufficient in the sur-
gical management of the patients with bone defect. How-
ever, not all the bone loss are the same. Fracture should be
differentiated by the erosion bone loss. In case of anterior
glenoid bone erosion with a deficiency of <20 % of entire
surface, without an engaging or off-track Hill-Sachs lesion,
a simple Bankart repair could be still an available option.
In case of bone defect with glenoid bony Bankart or frac-
ture, an all arthroscopic repair of a bony Bankart lesion
with incorporation of the bony fragment in the repair has
had acceptable results [78]. Park et al. [60] reported that
following arthroscopic fixation of the glenoid fracture in
its anatomic position, fragments unite and survive without
resorption at 1 year.

Humeral head lesions

Bankart repair combined with Hill-Sachs remplissage for
large defects of the posterosuperior aspect of the humeral
head may be a useful approach in cases of isolated humeral
defect without glenoid bone loss. Remplissage has been
described by Connolly [19] and may be used in the set-
ting of a large Hill-Sachs lesion with glenoid bone loss
of <25 % and when the lesion is considered to be offtrack
[23]. This technique consists of a posterior capsulodesis
incorporating the infraspinatus that fills the Hill-Sachs
lesion. The purpose is to render the Hill-Sachs lesion ext-
racapsular, thereby avoiding engagement with the anterior
glenoid rim. Boileau et al. [10] reported that arthroscopic
Hill-Sachs remplissage procedure in combination with
Bankart repair in the treatment of patients with a large bony
defect on the humeral head was an effective method. The
authors also concluded that 98 % of the patients had a sta-
ble shoulder joint at final follow-up with approximately 10
degrees of restriction in external rotation which did not sig-
nificantly affect return to sports activity. However, patients
should be informed that as many as 33 % of cases have
been associated with posterosuperior pain following rem-
plissage [54].
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Conclusion

Because of technical advances in instability repair,
arthroscopic Bankart repair is becoming more com-
monly performed, with outcomes approaching those of
open repair. Arthroscopic Bankart stabilization with use
of suture anchors offers the advantage of being mini-
mally invasive, allows adequate assessment of associated
pathology and allows the surgeon to reattach the cap-
sulolabral tissues and retension the inferior glenohumeral
ligament. Arthroscopic reconstruction can have excellent
results in terms of recurrence and function if close atten-
tion is paid to all relevant preoperative and intraoperative
details.
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