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Introduction

The surgical management of shoulder instability is an expanding and increasingly complex area of
study within orthopaedics. A wide array of pathologic entities has been described in association
with shoulder instability, and various therapeutic strategies have been developed to address these.
This article describes the history and evolution of shoulder instability surgery, examining the
development of its key principles, the currently accepted concepts and available surgical
interventions. Both the well-established surgical strategies in common use today and the more novel

and innovative ideas that may influence our future approach will be discussed (table 1).

Early history

The earliest description of a shoulder dislocation dates back to ancient Egyptian times, with other
early depictions from the Greeks and Romans [38, 80, 81]. A plethora of reduction techniques have
subsequently been described which usually involve traction, direct manipulation of the dislocated

humeral head or indirect reduction by distal mobilisation. (figure 1) [26, 95, 156, 158].

The earliest description for the surgical management of the irreducible shoulder dislocation was by
Karl August Weinhold in 1819, involving the subcutaneous section of fibrous bands. Other
techniques described prior to the 20" Century include arthrotomy, capsulectomy, humeral neck
osteoclasia, and humeral head resection [45, 130, 156]. Recurrent dislocations were addressed
palliatively, either by humeral head resection, as described by the German surgeon Friedrich
Cramer [45] or by scapulohumeral arthrodesis, as first introduced in 1878 by the Czech Eduard

Albert [1, 20].
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In the 19" century, numerous anatomic studies were conducted in Europe to classify shoulder
dislocations and relate their aetiology to pathological findings [15, 85-87, 108, 127, 129, 132, 168].
In his influential publication, “Traité des fractures et des luxations” (1855), the French surgeon
Jean-Francois Malgaigne first depicted a bone defect on the humeral head after recurrent
dislocations. He postulated a causative role for dislocation in the aetiology of rotator cuff tears
[108]. In 1890 the French surgeons Auguste Broca and Henri Albert Charles Antoine Hartmann
challenged the then established paradigms regarding shoulder dislocations. They introduced the
concept of capsulolabral damage following dislocations as possible cause of recurrent instability.
Notably, most of the findings considered current hallmarks of shoulder instability, including
Bankart, bony-Bankart, Kim and Hill-Sachs lesions, as well as anterior and posterior labral
periosteal sleeve avulsions and glenoid avulsions of glenohumeral ligaments were described in their
papers, decades before the eponymous figures to whom they are now commonly assigned depicted
them (figure 2) [24, 25]. Broca’s hypothesis on labral detachment as a cause of recurrent instability
was confirmed in 1906 by the German Georg Clemens von Perthes [130] and in 1923 by the British

Arthur Sidney Blundell Bankart [9].

Owing to the contribution of these early authors, shoulder instability has received much attention
and study over the years. A multitude of classification systems have been devised in an attempt to
accurately characterise the pathologic processes, which perhaps in itself reflects the complexity of
the problem. No classification system has been universally adopted though the direction of
instability is frequently used in the description and surgical planning for shoulder instability. For the
purposes of discussion we will subdivide this review into anterior, posterior and multidirectional
instability. We will discuss the last one hundred years of history for each and the currently accepted

physiological concepts along with the proposed therapeutic approaches and their results.
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Anterior shoulder instability

History: pioneers in pre-arthroscopy era

The first attempts to treat recurrent anterior instability without resection or arthrodesis were aimed
at containing the humeral head by anterior capsular volume reduction or fascial tensioning, through
intra- or extra-articular stitches or plications [78, 150, 154]. Among these, the procedure
independently developed by Vittorio Putti and Harry Platt around 1923-1925 gained popularity for
its technical simplicity and very promising short-term results (figure 3) [125]. Muscular
transpositions and tenodesis of the long head of the biceps tendon were also proposed, first to treat
congenital brachial plexus palsies [96] and later to address acquired recurrent dislocation (figure 4)
[12, 42, 77, 94]. However, these approaches were frequently insufficient to contain the humeral
head, with recurrent dislocations occurring as a result [9, 12]. Another non-anatomic procedure
developed by Paul B. Magnuson and James K. Stack in the 1940s involved the transfer of the
subscapularis tendon across the bicipital groove. This had success in treating the instability by
creating increased tension across the anterior aspect of the shoulder, however the complications of

reduced external rotation, posterior dislocation and arthritis were significant (figure 5) [106].

Somewhat earlier in 1923, Bankart had described his experience of four cases of labral repair to the
glenoid rim through a deltopectoral and trans-subscapularis approach, with no recurrences [9]. His
technique, initially performed with silkworm gut sutures, has been modified extensively with
alternate fixation devices, most recently to the use of suture anchors. Other modifications have
included changes to the configuration of the capsulotomy and the addition of capsular shift
procedures (figure 6, 7) [48, 53, 59] [112, 117]. Bankart was one of the major contributors in

understanding the causative mechanisms involved in recurrent shoulder dislocation, with his
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successful interventions confirming Broca’s and Hartmann’s hypotheses regarding the role of the
glenoid labrum. In recognition of his work, both the anteroinferior labral detachment and the repair

procedure commonly undertaken today bear Bankart’s name [10].

Concurrently, in 1917 Rudolf Theis Eden had proposed the transfer a corticocancellous bone block
from the tibia to the scapular neck, in order to act as an extended buttress to the anterior glenoid
[55]. This novel approach to the treatment of recurrent shoulder dislocation, based on augmentation
of the anterior glenoid surface, has formed the basis of a wide array of bone transfer procedures
described over the ensuing years [16, 82, 115, 126]. Among these, a technique using a tricortical
iliac bone autograft instead of the tibial bone block, proposed by the Swedish surgeon Samuel
Hybinette, gained vast popularity in northern Europe, and is still indicated in some cases [82]. In
1954, Michel Latarjet and Albert Trillat simultaneously published two papers describing a coracoid
transfer to the glenoid rim, the two approaches differing only in the management of the
subscapularis and periosteum. Latarjet detached the subscapularis and the periosteum in his
description, whereas Trillat elevated the subscapularis and did not detach the periosteum (figure 8,
9) [98, 167]. Walter Rowley Bristow developed a similar technique, which was published ten years
after his death by his South African trainee Arthur J. Helfet in 1958. The biomechanics of the
various incarnations of coracoid transfer procedures have been widely studied in the literature with
the suggestion that the success is related primarily to the sling effect created on the humeral head by
the conjoined tendon [66], rather than glenoid rim augmentation by the bone block alone. This
synergy makes this surgical approach one of the most effective solutions to recurrent anterior

instability and indeed it is widely used today.

Humeral head involvement in recurrent anterior shoulder instability is an important consideration
and was first considered by Malgaigne, who postulated that a frequently observed bone defect

posterior to the great tuberosity could occur after a traumatic shoulder dislocation [108]. F. S. Eve
4



102

103

104

105

106

107

108

109

110

111

112

113

114

115

116

117

118

119

120

121

122

123

124

125

126

127

and 1. Hermodosson confirmed the French surgeon’s hypothesis, observing this defect in cadaver
specimens or radiographs immediately after dislocation and before reduction [58, 76]. The
radiologists Harold A. Hill and Maurice D. Sachs were the first to state that this defect,
subsequently entitled the “Hill-Sachs lesion”, was a compression fracture of the relatively soft bone
at the posterolateral portion of the humeral head [79]. A number of open techniques have been
described to manage this including the use of osteochondral allografts [40], humeral head rotational
osteotomy [47, 174], humeroplasty, humeroplasty with kyphoplasty balloons, partial humeral head

resurfacing and shoulder arthroplasty [6, 67, 84, 114, 147].

History: the arthroscopy era

The advent of arthroscopy has vastly altered the landscape of shoulder surgery with an improved
understanding of the pathoanatomical changes associated with shoulder instability and in

conjunction with this, the development of new surgical approaches to address these problems.

Owing to the pioneering work of Philipp Bozzini [31], Severin Nordentoft [90], Kenji Takagi [161],
Eugene Bircher [89] and Masaki Watanabe (figure 10) [50] in the development of arthroscopic
technology, Samuel Burman was able to perform the first diagnostic shoulder arthroscopy on a
cadaver in 1931 [30]. James Andrews [4] and Harvard Ellman [56] instituted the widespread use of
arthroscopy as an operative tool for rotator cuff debridement and subacromial decompression
respectively [137]. In the early 1980s, Lanny L. Johnson and David A. Detrisac performed the first
arthroscopic shoulder stabilization procedure, using a capsular stapling technique [51, 88].
Arthroscopic labral fixation was suggested by Craig D. Morgan, who published the first series of
Bankart repairs with transglenoid sutures in 1987 [113]. The following year, Richard B. Caspari
described a transglenoid suture technique that allowed the surgeon to advance and adjust tension in

the capsuloligamentous structures [35]; Murray A. Wiley described a similar approach using rivets
5



128

129

130

131

132

133

134

135

136

137

138

139

140

141

142

143

144

145

146

147

148

149

150

151

152

for labral fixation [177]. The use of suture anchors in Bankart repair appeared shortly after in
publications by Stephen J. Snyder (figure 11) and Eugene M. Wolf (figure 12) [155, 182, 187],
followed by non-threaded bioabsorbable tacks (figure 13) [157, 171-173]. Suture-only labral repair

was proposed by Douglas T. Harryman in 1994 [70].

With an improved pathoanatomical understanding, new instability-associated lesions and
anatomical variants were described. In 1993 Thomas J. Neviaser described a lesion that differed
from the one reported by Bankart, because the anterior scapular periosteum did not rupture and
allowed thereby the labroligamentous structures to displace medially and rotate inferiorly on the
scapular neck; this “anterior labroligamentous periosteal sleeve avulsion” (ALPSA) was recognised
as a cause of anterior instability of the shoulder (figure 14) [118]; the same author distinguished this
lesion from the glenolabral articular disruption (GLAD), a similar post-traumatic finding not
associated with signs of anterior instability [119]. Previously undescribed anatomic variations, like
the sublabral hole (figure 15), the Buford complex (figure 16) and unusual configurations of the

labroligamentous tissues, were also reported [178, 179].

The role of arthroscopic management of shoulder instability has not been limited to treatment of the
labral injury. Arthroscopic rotator interval closure (figure 17) [61, 166] has been performed based
upon the precedent of the open procedure [121, 146], and on cadaveric work demonstrating that
sectioning of the rotator interval capsule, with concomitant sectioning of the superior glenohumeral
ligament and the coracohumeral ligament, allows increases in humeral head translation [71]. In
order to address the excessive capsular detension which follows chronic instability, arthroscopic
capsular plication via detachment, subsequent capsular advancement and transosseous fixation

[162], and thermal capsulorraphy have all been evaluated with variable results [104].
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One could argue that the importance of the joint capsule and of the glenohumeral ligaments in
shoulder stability was rediscovered thanks to arthroscopy. Indeed, many of the lesions of these
structures had already been reported before the advent of arthroscopy [7, 120], but had not
previously captured the attention of the orthopaedic community due to their rarity and perhaps the

lack of therapeutic options.

In 1995 Wolf described in detail the humeral avulsion of glenohumeral ligaments as a possible
cause of anterior instability in patients without a demonstrable Bankart lesion and proposed an
arthroscopic repair technique (figure 18) [183]; further studies recognised several different injury
patterns of the capsule and the glenohumeral ligaments [123, 170], later summarised in the West-
Point classification [27]. Glenoid avulsions of the glenohumeral ligaments were described by Wolf
five years after their humeral counterparts [186]. This author popularised also the arthroscopic
remplissage (originally described as an open procedure) to address the humeral bony Hill-Sachs

lesion (figure 19) [136, 185] [43].

Perhaps the most recent innovation in arthroscopic management of anterior shoulder instability is
the arthroscopic Latarjet procedure. Geoffroy Nourissat first performed an arthroscopically assisted
mini-open Bristow-Latarjet procedure in cadaveric specimens suggesting this could be a safe and
effective procedure with certain advantages over an all open technique [122]. The all arthroscopic
technique was subsequently popularised by the French surgeons Pascal Boileau and Laurent
Lafosse [17, 97]. Ettore Taverna, Italian surgeon, has reported an arthroscopic bone graft procedure
using tricortical iliac crest autograft fixed with a button technique (figure 20); a similar technique
using bio-compression screws for graft fixation was proposed by Markus Scheibel [148, 163].

The proponents of arthroscopic coracoid transfers and other arthroscopic bone block procedures cite
the following as potential advantages: smaller skin incisions, less surgical morbidity, improved

graft positioning and the ability to identify and treat concurrent intra-articular injuries. The
7
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procedure is, however, technically demanding with a significant complication rate, and further
study amongst the wider orthopaedic community is still awaited to determine if the potential

advantages can be realised in practicality [32].

Current concepts

Anterior shoulder instability implies loss of congruence of the humeral head with the glenoid
cavity, from its anterio-inferior border, either partially (subluxation) or completely (dislocation).
Recurrent anterior shoulder instability usually follows an initial traumatic event, although, in a
small percentage of patients with certain predisposing factors resulting in hyperlaxity, it may occur
without significant trauma or indeed on a habitual, voluntary basis. Many classification systems
have been developed to try and characterise shoulder instability, taking into account the various
underlying risk factors and provide a suitable system for planning intervention. There is no
universally accepted system, however two of the more commonly used systems in current practice

include the Gerber system [65] and the Stanmore triangle [99].

There are a number of important stabilising structures within the glenohumeral joint, which, when
injured or malfunctional, may be implicated in the development of recurrent instability. The static
soft tissue stabilising structures at particular risk following anterior shoulder dislocation include the

glenoid labrum, anterior capsule and the anterior band of inferior glenohumeral ligament.

The dynamic contraction and concavity compression effect of the rotator cuff, along with the
coordinated action of the periscapular musculature are key features in ensuring humeral head
stability. Injury to the rotator cuff may occur in association with a traumatic dislocation, particularly
in older patients. Even in the absence of tendon injury, imbalances in muscular recruitment can

contribute to shoulder instability [99].
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Bony injury to the anteroinferior rim of the glenoid, and to the posteromedial humeral head have a
significant, and increasingly recognised role in recurrent instability. These are particularly
identifiable in cases of failed surgical stabilisation and chronic cases where there is ongoing bony
erosion. Various classifications systems have been developed to categorise both glenoid bone loss
in association with shoulder instability [8, 83]. Louis U. Bigliani et al. [14] proposed a classification
based on plain radiographs, though for accurate imaging and quantification computed tomography
(CT) is considered a fundamental tool and has formed the basis of a number of classification

methods such as the surface area method (figure 21) [11, 160].

The critical quantity of isolated glenoid bone loss that provides an indication for bony
augmentation, rather than soft tissue stabilisation alone, is often quoted to be about 20-25% of the
articular surface area [133]. This value, however, may vary depending upon the individual’s activity

level and sporting pursuits, or where there is a concomitant significant Hill-Sachs lesion.

Posterior humeral head bone loss has been estimated to occur in up to 90% of anterior shoulder
dislocations though it may be present in 100% of recurrent instability cases [134, 164]. The exact
quantity of bone loss that is significant is somewhat difficult to define. Indeed the importance and
recognition of Hills-Sachs lesions in the aetiology of recurrent anterior instability has developed
significantly in the last two decades. A number of classification systems have been devised in order
to quantify the extent of the lesion, though none has proved ideal in planning surgical intervention.
Traditionally, the determining factors in the surgical importance of the lesion are its size and
whether it is “engaging” or not [28]. Lesions less than 20% are usually managed non-operatively,
whereas lesions greater than 40% operatively. The decision making process for those lesions
between at 20-40%, is somewhat more difficult. A considered decision must be arrived at taking
account of other individual patient factors and importantly, whether the lesion engages. This

phenomenon recognises the reciprocal nature of the humeral head bone loss that may come into
9
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contact with (engage) the glenoid in a certain functional position, usually abduction and external
rotation. The position and orientation of the lesion has also been shown to be important with the
concept of the “glenoid track” with “on track” and “off track” Hill-Sachs lesions [124, 188]. A
recent cadaver based study concluded that combined, bipolar bony lesions with as little as 8-15% of

the glenoid, with a medium sized Hill-Sachs lesion, could compromise Bankart repair [5].

Increasing attention is being focussed towards bony defects in recurrent shoulder instability,
however, the most common focus for surgery in anterior shoulder instability remains the detached
anteroinferior labrum in association with the capsuloligamentous complex. Variants of the
“Bankart” lesion (e.g. bony bankart, ALPSA) have been described and must be appreciated at the

time of surgery, as must normal variants such as the Buford complex (figure 22) [159, 179].

Results

The need for surgery and indeed the timing of surgical intervention for anterior shoulder instability
has been investigated, particularly in the younger population who are most at risk [159]. The rate of
recurrent instability following non-surgical management of a shoulder dislocation ranges from 33%
to 82% in young male athletes [141]. There is convincing evidence to support the use of anatomic
Bankart repair in the treatment of young patients with a first-time shoulder dislocation. A meta-
analysis of randomised trials showed that the rate of recurrent instability was significantly lower
and the Western Ontario Shoulder Instability scores higher, among participants undergoing
anatomic Bankart repair, compared with those undergoing either immobilization or arthroscopic
lavage [39]. Nevertheless, non-operative management remains the preferred initial treatment of
many surgeons for patients following a first dislocation, given that a significant cohort of patients
will do well without surgery, in addition to the fact that there remains a risk of recurrent instability

or other complication with surgical stabilisation [159].
10
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The question of whether open or arthroscopic Bankart repair is superior has been the subject of
much debate within the literature. Early studies suggested perhaps the results were more favourable
with an open technique, as highlighted in a meta-analysis of 6 studies by Freedman et al.; in 2004;
they concluded that the arthroscopic group had a significantly higher rate of recurrent instability
(20.3% vs 10.3%) with poorer post-operative scores than the open repairs [62]. A meta-analysis
conducted by Petrera et al. found similar re-dislocation and re-operation rates in arthroscopic suture
anchors operations compared to open Bankart repair. However, a statistically significant difference
in favour of the arthroscopic group was found when studies after 2002 were considered (2.9% vs.
9.2%) [131]. A Cochrane review (2009) pooled results from three trials and observed no statistically
significant difference between the arthroscopic and open surgery in recurrent instability or re-injury,
in subsequent instability-related surgery or in surgery for all reasons [135]. A systematic review of
26 studies (1,781 patients, 11 years follow-up) undertaken by Harris et al. dealing mainly with post-
traumatic anterior instability in young male patients, without significant glenoid bone loss,
demonstrated that arthroscopic suture anchor and open Bankart techniques yield similar long-term
clinical outcomes, with no significant difference in the rate of recurrent instability or rate of return

to sport [69].

Despite the success of open and arthroscopic Bankart repair in the treatment of anterior shoulder
instability, failures do occur. Randelli et al. neatly summarised the risk factors for recurrence after
arthroscopic Bankart repair to include: age below 22 years old; male gender; a greater number of
preoperative dislocations; participation in competitive sports; repair with fewer than three anchors;
use of knotless anchors; the presence of an ALPSA lesion or bony deficiency of the glenoid or
humerus. [138]. Indeed, it is now well recognised that in the presence of bony defects on either the
humeral or glenoid side has a significant impact on recurrence with rates as high as 67% reported in

the presence of significant bone loss following Bankart stabilisation alone [28].
11



283

284

285

286

287

288

289

290

291

292

293

294

295

296

297

298

299

300

301

302

303

304

305

306

307

308

Arthroscopic Hill-Sachs remplissage is increasingly being used to address humeral osseous defects
during arthroscopic stabilisation surgery. Buza et al. conducted a systematic review of patients who
underwent a remplissage procedure in association with a Bankart repair for patients who had
instability and a humeral head osseous defect. They reported a recurrence rate of 5.4%, which is
comparable to published rates for patients without clinically important Hill-Sachs lesions who
underwent arthroscopic Bankart repair alone [34]. Longo et al. analysed studies reporting on
various interventions for instability with humeral bone. They concluded that combination of
remplissage and Bankart procedures was associated with a lower rate of recurrence when compared
with Bankart repair alone, and that remplissage was the safest technique for the management of

patients with shoulder instability with humeral bone loss [100].

Non-anatomic bony procedures have been the subject of intense debate in the recent literature. A
number of procedures and modifications are described and frequently used interchangeably in the
literature, though strictly speaking, incorrectly. The traditional Bristow, Latarjet and Eden-
Hybinette procedures are quite distinct; nevertheless, these procedures have been frequently
modified through the years and as such, are commonly referred to coracoid transfer (Bristow,
Latarjet) procedures or pure bone block procedures (Eden-Hybinette). They are frequently
considered together in the amalgamation of surgical results given their similar indications and
complication profile. A recent systematic review of 46 studies involving 3211 shoulders
demonstrated similar lower recurrence rates of instability following bone-block procedures
compared with Bankart repair. Higher rates of arthritis were demonstrated following the Eden-
Hybinette procedure. Furthermore, an important reduction of external or internal rotation and
elevation was observed in all studies that evaluated range of motion after bony transfer surgery
[101]. The low rate of recurrent instability for these procedures has been corroborated by other

studies and reviews, particularly when accounting for the fact these surgeries are frequently
12
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performed in cases where there may be more severe bone loss or in the revision setting. [13, 33].
However, they are challenging procedures associated with a wide range and significant incidence of
complications, which include neurovascular injury, hardware irritation and graft related

complications such as non-union, lysis or fracture [33].

Numerous variables are involved and must be accounted for in the assessment of patients following
anterior dislocation, and specifically with recurrent anterior instability. The treatment for each
individual must be tailored towards the patient’s age, characteristics and expectations, and upon on
the presence of and morphology of any structural lesion [139]. The multivariable index developed
by Balg and Boileau, entitled “the instability severity index score”, which takes into consideration
both epidemiological and anatomical factors is a useful tool in helping determine an appropriate

course of action in managing this complex condition [8].

Posterior shoulder instability

History

Astley Cooper produced the first medical description of a posterior shoulder dislocation in 1822
[44]. Malgaigne is credited with the first case series involving 37 patients with posterior
instability in 1855 [108]. By the end of the 19" century, surgical options to treat posterior
dislocations consisted mainly of humeral head resection or osteoclasia, and they were only
considered after all possible means of bloodless reduction had been applied; this was the case for
acute or chronic cases [156]. In 1907 John Sheldon reported the first description of surgical

reduction for a chronic unreduced posterior dislocation [153].
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The spectrum between acute traumatic and recurrent posterior dislocation was not appreciated until
almost 50 years later by Harrison L. McLaughlin, who described the presence of an anterior
humeral head bone defect, now termed the “reverse Hill-Sachs” or “McLaughlin lesion” and
recognised its role in recurrent posterior instability. He also proposed a surgical procedure to
address the problem, involving a subscapularis transfer to fill the defect [110]. The rationale behind
this procedure, subsequently modified by Richard J. Hawkins and Charles S. Neer [75], is still
considered valid (figure 23). A posterior bone block procedure was introduced by Amond Fried in
1949 [63] and posterior glenoid osteotomy was suggested by Dan J. Scott in 1967 [151]. Other
surgical options subsequently developed in order to treat recurrent posterior instability include
rotational osteotomy of the humerus, capsular plication (reverse Putti-Platt procedure) ,
infraspinatus tendon shortening and long head of the biceps transfer and various combinations of

both soft-tissue and osseous procedures, [21, 73, 116, 152].

In 1984, Hawkins warned against the generally poor results and the high complication rate of
surgical reconstruction (particularly glenoid osteotomy) for posterior shoulder instability, advising
care in patient selection. His paper was the first to distinguish fixed and recurrent instability,
acknowledging that true posterior dislocations are rare in comparison to recurrent subluxations [73].
Following the introduction of arthroscopy, an increasing number of studies describing the

pathoanatomy of the posteriorly unstable shoulder have been produced.

Posterior labral detachment from the glenoid (“reverse Bankart lesion™) was initially identified in
association with instability [128] and later with isolated posterior pain [107]. Seung-Ho Kim
described lesions in the posteroinferior aspect of the labrum following traumatic, unidirectional,
recurrent posterior subluxation. He proposed that treatment should involve labral repair and
posterior capsular shift [92]. This technique, in conjunction with other early arthroscopic work

[180], enhanced the arthroscopist’s armamentarium for the surgical management of posterior
14
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instability, previously limited to debridement [109], open labral repair [72] and capsulorraphy

[184].

Kim described a classification system for posteroinferior labral injuries [92] and also coined the
term “Kim’s lesion” to indicate a superficial tearing between the posteroinferior labrum and the
glenoid articular cartilage, without complete detachment of the labrum (figure 24). This is generated
by a submaximal and posteriorly directed force, resulting in rim-loading. It is postulated that this
occurs with repetitive subluxation episodes that compress the posteroinferior labrum, leading to
retroversion and eventual fatigue failure of the intra-substance of the labrum [91, 93]. Capsular and
ligamentous lesions corresponding to those described anteriorly have also been described for the

posterior compartment with similar approaches for described for repair [19, 36, 41, 190].

Current concepts

The term posterior instability encompasses a wide variety of pathological entities including acute or
chronic locked posterior dislocation, and recurrent posterior shoulder instability [65]. There is no

universally adopted classification system to describe posterior shoulder instability.

Regarding traumatic posterior shoulder dislocations, the important defining features for surgical
management are the chronicity of the injury and the size of the humeral head defect. These both
have an impact on whether surgery is likely to be required, and the latter in particular is essential in
planning the type of intervention that will be required to maintain a reduced shoulder. Robinson and
Aderinto [142] classified humeral head defects (reverse Hill-Sachs lesion) as small, medium or
large (<25%, 25-50% and 50% respectively). These can be reliably assessed on CT imaging. Closed
reduction may be possible with smaller defects though it is likely there will be a capsularolabral

injury that may lead to subsequent posterior shoulder pain and/ or instability [49, 143]. For
15
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irreducible or medium sized defects open surgery in conjunction with a subscapularis transfer may
be indicated (McLaughin procedure). For larger defects, allograft reconstruction or arthroplasty

may be indicated [143].

Recurrent posterior shoulder instability is a somewhat different phenomenon. It is less common
than anterior counterpart and may present with a range of differing symptoms including pain,
discomfort, inability to partake in a certain activities, or recurrent subluxations [49]. Recurrent
posterior instability may occur following an initial traumatic episode with a discrete capsulolabral
injury or may develop more insidiously secondary to repetitive sporting activity and microtrauma in
athletic patients, with gradual capsular attenuation and failure [23]. It is essential that these patients
have a thorough and comprehensive assessment prior to undertaking any intervention, as posterior
shoulder instability is frequently associated with other intra-articular lesions such as superior labral
tears and partial cuff tears. Indeed it is not uncommon for these patients to have “multidirectional
instability” rather than true posterior unidirectional instability, which may ultimately lead to poor

surgical results if not recognised [22].

Results

Evidence-based treatment protocols for acute posterior dislocations are difficult to devise, because
of the rarity of these injuries [144]. Good functional outcomes are associated with early detection
and treatment of isolated posterior dislocations that are associated with a small osseous defect and
are stable following closed reduction. Poor prognostic factors include late diagnosis, a large anterior
defect in the humeral head, deformity or arthritic changes of the humeral head, associated fracture

of the proximal part of the humerus and the need for an arthroplasty [142].
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Regarding arthroscopic treatment of posterior shoulder instability, a recent systematic review and
metanalysis of clinical outcomes in the treatment of posterior shoulder instability has shown
arthroscopic procedures to be effective and reliable in the treatment of unidirectional posterior
glenohumeral instability with respect to outcome scores, patient satisfaction, and return to play.
They have superior outcomes compared to patients who have undergone open procedures [49]. The
overall recurrent instability rate for 815 shoulders undergoing arthroscopic surgery was 8.1%
compared to 19.4% (314 shoulders) who had open surgery. The use of suture anchors rather than

knotless techniques was associated with fewer recurrences [49].

Multidirectional instability

History

After an initial oral report in the American Academy of Orthopaedic Surgeons by Frederick R.
Thompson in 1965 [165], shoulder surgeons began to distinguish the common situation of
unidirectional instability from some less frequent forms of instability, which occurred in two or
more directions. Surgical management of these conditions resulted in low satisfaction rates, leading
these authors to recommend a comprehensive trial of strengthening exercises prior to considering

surgical intervention [57, 145].

The clinical entity of “multidirectional shoulder instability” (MDI) was first popularised by Neer
and Craig R. Foster in 1980. They described it as anterior and posterior instability associated with
involuntary inferior subluxation or dislocation [117]. The same authors also introduced the inferior
capsular shift procedure for the treatment of involuntary and MDI of the shoulder. There has been

wide-ranging variability in what is described as MDI amongst the various reports making the
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history and evolution of surgery for this condition somewhat difficult to delineate [2, 102, 181].
Nevertheless, with advances in scientific and clinical research, the surgical management of MDI has
evolved to include arthroscopic techniques, following the first description of an arthroscopic

inferior capsular shift by Richard Duncan in 1993 [54].

Current concepts

MDI has no pathognomonic features, and no standardized defining criteria in the literature [102].
Amalgamating the various reports it seems reasonable to consider MDI as instability that occurs in
two or more directions. This may occur in the presence or otherwise of hyperlaxity, as is considered
in the Gerber classification of shoulder instability. Laxity is an important concept to define. It is a
physical sign demonstrated passively [149], as opposed to instability, which may be defined as
abnormal symptomatic motion [3]. It is possible to be lax and asymptomatic. That being said,
excessive laxity (particularly congenital forms) may predispose towards the development of
shoulder instability including MDI. Patients with congenital forms of hyperlaxity such as occur
with Marfan’s syndrome or Ehlers-Danlos syndrome are particularly important to recognise as
surgical intervention in these groups often leads to unsatisfactory results [189]. Other factors that
may contribute to MDI include anatomical variations in capsulolabral or osseous anatomy
(including traumatic sequelae), imbalances in muscular activity and repetitive microtrauma leading
to excessive redundancy of the joint capsule [52, 68, 103, 175, 176]. It is important to recognise
patients who demonstrate voluntary or habitual shoulder dislocations as these patients also respond

poorly to surgical management [64].

The presentation of MDI may be variable often without a recognisable traumatic episode. Non-
specific activity related pain or deteriorating athletic function may be reported [64]. The diagnosis

is usually a clinical one, but plain radiography and MR arthrography are helpful in characterising
18



463

464

465

466

467

468

469

470

471

472

473

474

475

476

477

478

479

480

481

482

483

484

485

486

487

488

the presence of any structural lesion. Initial treatment is non-operative in the majority of cases with
rehabilitation focussed on proprioceptive exercises, scapulothoracic training and core stability.
Surgery is indicated in patients with persisting symptoms, despite appropriate rehabilitation therapy
of 6 months or more. Open inferior capsular shift and arthroscopic plication are currently the most
favoured techniques, but glenoid osteotomy, labral augmentation, arthroscopic capsular thermal

shrinkage and capsuloligamentous reconstruction have all been reported [102].

Results

There are relatively few and low quality studies addressing diagnosis and treatment of MDI. Non-
operative management with muscle strengthening exercises has however been shown to be
beneficial for patients with atraumatic MDI. One study demonstrated 35 of 39 atraumatic MDI
patients achieving good or excellent results, compared with only 12 of 74 demonstrating good or
excellent results where there was a traumatic aetiology. Another study focussing of 36 young
athletic patients demonstrated that physical therapy resulted in poor results in over half (19 patients)
suggesting that athletes do less well with physical therapy alone [29, 111, 169]. Longo et al.
conducted a systematic review of 24 articles detailing open capsular shift, arthroscopic repair, and
conservative or combined management of MDI. For the purposes of inclusion, they defined MDI as
instability in two or more directions of instability with or without associated hyperlaxity. From the
analysed studies, 226 underwent an open capsular shift compared with 372 who underwent an
arthroscopic procedure, the majority of which involved an arthroscopic plication (268), following
failure of rehabilitative management. They found a recurrent instability rate of 7.5% and 7.8% with
open capsular shift and arthroscopic surgery respectively [102]. Laser-assisted capsulorrhaphy and
arthroscopic thermal shrinkage were associated with a high recurrence rates of up to 60% and
significant complications including chondrolysis and thermal nerve injury; they are not

recommended for MDI management [46, 60, 74, 105, 140].
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Shoulder microinstability

Microinstability is a relatively new concept for the 21 century. It was first coined to describe the
situation where abnormalities in the superior half of the humeral head result in abnormal translation
of the humeral head on the glenoid. Microtrauma or a period of immobilization or inactivity are the
putative causes of this syndrome. Alterations of the middle glenohumeral ligament complex
(anatomical variants, fraying, hyperemia, stretching, loosening), fraying of the posterior-superior
labrum, synovitis of the posterior-superior capsule, partial tears on the articular side of the
supraspinatus and SLAP lesions may be associated lesions. A thorough trial of non-operative
treatment is suggested in the first instance in addition to addressing the aggravating factor (e.g.
abnormal throwing mechanics). Where symptoms are persistent, surgery may be appropriate which
should be focussed towards the pathologic lesion that has been identified. As Alessandro Castagna
(figure 25) stated in 2007, the intervention aimed at restoring shoulder stability must be tailored to

each specific injury and avoid causing a stiff shoulder [18, 37].

Discussion

The last century has seen important advancements in the understanding and treatment of shoulder
instability. The transition from open to arthroscopic surgery has allowed the discovery of previously
unrecognised pathologic entities and facilitated techniques to treat these. The potential benefits of
arthroscopic surgery that include smaller skin incisions, reduced inflammatory response and less
postoperative morbidity are increasingly being realised. Nevertheless, open surgery still produces
comparable results in the treatment of many related conditions and is often required in complex or

revision cases particularly in the presence of bone loss.
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Our understanding of shoulder instability has developed significantly though with particular respect
to posterior and multidirectional instability more high quality research is required to better
understand and characterise these conditions, so that successful evidence based management

algorithms can be developed.

A thorough knowledge of history is fundamental to surgeons and researchers alike so that one can
avoid repeating errors made by our predecessors and work to master and improve upon the
successful techniques. Ongoing high quality scientific and clinical research is required to fully
evaluate both the established and newer techniques that emerge in the treatment of shoulder

instability.
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Figures and tables

Table 1: shoulder instability surgery timeline

Karl August Weinhold

1819

subcutaneous section of fibrous bands for irreducible dislocations

Astley Cooper

1822

first medical description of a posterior shoulder dislocation

Jean-Francois Malgaigne

1855

first depiction of bone defect on the humeral head

Vittorio Putti, Harry Platt

1923-25

Putti-Platt procedure for recurrent anterior dislocations

Emil T. Kocher 1870 | shoulder reduction technique based distal manipulation

Eduard Albert 1878 | scapulohumeral arthrodesis for irreducible dislocations

Friedrich Cramer 1882 | humeral head resection for irreducible dislocations

Auguste Broca, Henri A.C.A. Hartmann 1890 | role of capsulolabral damage in recurrent dislocations (hypothesis)

Georg Clemens von Perthes

1906

role of capsulolabral damage in recurrent dislocations (confirm)

John Sheldon

1907

surgical reduction of chronic posterior dislocation

Rudolf Theis Eden

1917

tibial bone block transfer to the anterior scapular neck

Arthur S. B. Bankart 1923 | labral repair to the glenoid rim for recurrent anterior dislocations
Samuel Hybinette 1932 | iliac bone block transfer to the anterior scapular neck
Harold A. Hill, Maurice D. Sachs 1940 | radiological description of the Hill-Sachs lesion

Paul B. Magnuson, James K. Stack

1943

Magnuson-Stack procedure for recurrent anterior dislocations

Amond Fried

1949

posterior bone block procedure for recurrent posterior dislocation

Harrison L. McLaughlin

1952

description of “reverse Hill-Sachs” and subscapularis transfer

Michel Latarjet, Albert Trillat

1954

coracoid transfer to the anterior glenoid rim

Frederick R. Thompson

1965

first description of multidirectional instability cases

Dan J. Scott

1967

posterior glenoid osteotomy for recurrent posterior dislocation

John F. Connolly

1972

open Hill-Sachs remplissage

Lanny L. Johnson

1980

arthroscopic shoulder stabilization by capsular stapling

Charles S. Neer, Craig R. Foster

1980

inferior capsular shift for involuntary/multidirectional instability

Didier Patte

1980

first description of shoulder microinstability cases

Rolf Ideberg

1984

classification of intra-articular glenoid fractures

Craig D. Morgan

1987

arthroscopic labral refixation for recurrent anterior dislocations

Richard B. Caspari

1987

capsuloligamentous retensioning for recurrent anterior dislocations

Carter R. Rowe

1987

open rotator interval closure

Steven C. Thomas, Frederik A. Matsen

1989

shoulder instability classification —-TUBS/AMBRI system

Stephen J. Snyder

1990

description of SLAP lesion

Stephen J. Snyder, Eugene M. Wolf 1990-91 | use of suture anchors for arthroscopic Bankart repair

Thomas J. Neviaser 1992 | description of ALPSA lesion

Richard Duncan 1993 | arthroscopic inferior capsular shift for multidirectional instability
Douglas T. Harryman 1994 | suture-only labral repair

Mark M. Williams, Stephen J. Snyder 1994 | description of Buford complex and sublabral foramen

Eugene M. Wolf 1995 | description of HAGL lesion

Larry D. Field, Stephen H. Treacy 1995-97 | arthroscopic rotator interval closure

Scott D. Mair 1998 | reverse Bankart lesion in posterior painful shoulders

Eugene M. Wolf 2000 | description of GAGL lesion

Stephen S. Burkhart 2000 | Hill-Sachs “engagement” concept

Seung-Ho Kim 2002 | arthroscopic revision Bankart repair

Christian Gerber 2002 | shoulder instability classification — anatomical+functional features
Seung-Ho Kim 2003 | arthroscopic posterior labral repair and capsular shift

Seung-Ho Kim 2004 | description of Kim’s lesion

Eugene M. Wolf, Robert J. Purchase 2004-08 | arthroscopic Hill-Sachs remplissage

Geoffroy Nourissat 2006 | mini-open Bristow-Latarjet procedure

Laurent Lafosse 2007 | arthroscopic Latarjet procedure

Nobuyuki Yamamoto, Eiji Itoi 2007 | Hill-Sachs “tracking” concept

Alessandro Castagna 2007 | arthroscopic intervention for shoulder microinstability

Ettore Taverna, Markus Scheibel 2008 | arthroscopic bone graft procedure (Eden procedure)
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Figure 1

Tomb of Ipuy, wall painting (~1200 B.C.). A man, presumably a patient affected by shoulder dislocation, lies
on the ground while another man holds his arm, flexed at the elbow, with both hands, one holding the elbow
and the other grasping the wrist. Notably, this “physician” does not work directly on the displaced humeral
head, as had been recommended up to the nineteenth century.

Reproduced from: Davies, N. de Garis. Two Ramesside Tombs at Thebes. Robb de Peyster Tytus Memorial
Series, Volume V. 1927. New York, The Metropolitan Museum of Art. (Plate XXXVIII).

Figure 2

Schematic drawing of an anterior dislocation. Reprinted from Bulletins de la Société anatomique de Paris,
June 1980, Auguste Broca, Antoine Henri Albert Charles Hartmann, “Contribution a 1'é¢tude des luxations de
I'épaule (luxations dites incomplétes, décollements périostiques, luxations directes et luxations indirectes)”,
with permission of Département de la Reproduction de la Bibliothéque nationale de France.

Figure 3

Putti-Platt procedure. After deltopectoral approach, the tip of the coracoid is divided and distally reflected or,
alternatively, the conjoined tendon is freed from the clavipectoral fascia at its lateral border and retracted
medially (1). With the arm in external rotation, the subscapularis tendon is incised vertically, approximately
2,5 cm from its lateral insertion (2) and the capsule is incised along the same line. The lateral myocapsular
flap is sutured to the glenoid rim or labrum (original technique) or, alternatively, to the deep surface of the
medial capsule (3). The medial myocapsular flap is fixed to the medial border of the bicipital groove and
sutured to the medial flap (courtesy of prof. Mario Randelli).

Figure 4

Long head of the biceps transposition, technique by Plrckhauer, Nicola and Heymanowitsch. The long head
of the biceps is divided at the level of the humeral surgical neck; the medial extremity is passed through a
bone tunnel in the humeral head and sutured, with appropriate shortening, to the distal extremity in the
bicipital groove.

Reprinted from: Ergebnisse der Chirurgie und Orthopédie, Karl Heinrich Bauer, Alfred Brunner, pg. 405,
Copyright © 1949 Springer Science and Business Media, Otto Kleinschimdt, “Die chirurgische Behandlung
der gewohnheitsméBigen (habituellen) Schulterluxation”, with permission from Springer Science and
Business Media.

Figure 5

Magnuson-Stack procedure. After deltopectoral approach, with the arm in external rotation, the subscapularis
tendon is detached, either together with its bony insertion or by a vertical incision immediately proximal to
its lateral insertion (a). With the arm in internal rotation, a bony groove is created laterally to the bicipital
groove (b) and the subscapularis tendon is then sutured to its new distal insertion (c).

Reprinted from: Atlas of shoulder surgery, Richard J. Hawkins, Robert H. Bell, Steven B. Lippitt, pg 73,
Copyright © 1996 Elsevier Inc, with permission from Elsevier.

Figure 6

Delitala procedure (a). After deltopectoral approach, the conjoined tendon is exposed and the tip of the
coracoid divided and distally reflected. With the arm in external rotation, the subscapularis tendon is incised
vertically, close to its lateral insertion (1); its fibers are detached from the medial capsule and then the
capsule is divided vertically (2). The medial capsular flap is fixed to the preglenoid area of the scapular neck
(3), using a special T-tack (4). The capsular flaps are then sutured (5) and the subscapularis tendon and the
coracoid process reattached. (courtesy of prof. Mario Randelli).

Long term radiographic result of a Delitala procedure which shows mobilisation of the implants and severe
concentric glenohumeral arthritis (b). Revision surgery done by Pietro Randelli with metal removal and
anatomic total shoulder replacement (c).

Figure 7
Self-portrait of Francesco Delitala (courtesy of prof. Paolo Cabitza).
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Figure 8

Coracoid transfer to the glenoid rim (Latarjet procedure) after failure of arthroscopic Bankart repair with
metal anchors. A deltopectoral approach, with subscapularis tenotomy, is used to access the joint. Sutures
from previous intervention are visible (a). The coracoid is detached and fixed to the glenoid rim using a
screw and a washer (b, ¢). Postoperative radiographic result (d, e).

Figure 9
Michel Latarjet (courtesy of dr. Gilles Walch).

Figure 10

Masaki Watanabe performing a knee arthroscopy. Reprinted from: Arthroscopy: The Journal of Arthroscopic
and Related Surgery, Vol 26, No 1, January 2010, pp. 91-103, Copyright © 2010 Elsevier Inc, Robert W.
Jackson, “A History of Arthroscopy”, with permission from Elsevier.

Figure 11
Dr. Stephen J. Snyder and Pietro Randelli in 2002.

Figure 12
Dr. Eugene M. Wolf. (picture by Pietro Randelli)

Figure 13

Arthroscopic Bankart repair with poly-lactic co-glycolide/p-tricalcium phosphate biocomposite anchors. The
Bankart lesion is identified, mobilised and detached from the glenoid. The glenoid subchondral bone is then
exposed and medially directed drill holes are created in the anterior glenoid rim (a). The anchors are inserted
into each glenoid drill hole to the desired depth (b). The anterior structures are finally re-tensioned by means
of an arthroscopic sliding knotting technique (c, d).

Figure 14

Acute ALPSA lesion: diagram (a) and arthroscopic appearance (b, c). Chronic ALPSA lesion: diagram (d)
and arthroscopic appearance (e, f).

a-b-d-e-f: Reprinted from: Arthroscopy: The Journal of Arthroscopic and Related Surgery, Vol 9, No 1,
1993, pp. 17-21, Copyright © 1993 Elsevier Inc., Thomas J. Neviaser, “The anterior labroligamentous
periosteal sleeve avulsion lesion: A cause of anterior instability of the shoulder”, with permission from
Elsevier.

c: Reprinted from: Knee Surgery, Sports Traumatology, Arthroscopy, Vol 20, No 11, 2012, pp. 2129-2138,
Copyright © 2012 Springer Science and Business Media, Pietro Randelli, Vincenza Ragone, Silvio
Carminati, Paolo Cabitza, “Risk factors for recurrence after Bankart repair a systematic review”, with
permission from Springer Science and Business Media.

Figure 15
Arthroscopic view of a sublabral hole (a) and retraction with a probe (b).

Figure 16
Different arthroscopic views of a Buford complex.

Figure 17

Arthroscopic interval closure: a suture is advanced in a spinal needle through the anterior margin of the
supraspinatus tendon and adjacent capsule (a) and intraarticular plication is performed (b). Sutures are passed
through the rotator cuff and tied (c).

Reprinted from: Arthroscopy: The Journal of Arthroscopic and Related Surgery, Vol 13, No 1, February
1997, pp. 103-106, Copyright © 1997 Elsevier Inc, Stephen H. Treacy, Larry D. Field, Felix H. Savoie,
“Rotator interval capsule closure: An arthroscopic technique”, with permission from Elsevier.

Figure 18
Schematic drawing of HAGL lesion (a). After the division of subscapularis tendon 1 cm from its insertion to
the humerus, the middle and inferior glenohumeral ligament is seen avulsed off its humeral insertion site.
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Axial view of the HAGL lesion (b). Reprinted from: Arthroscopy: The Journal of Arthroscopic and Related
Surgery, Vol 11, No 5, October 1995, pp. 600-607, Copyright © 1995 Elsevier Inc, Eugene M. Wolf, Joseph
C. Cheng, Kyle Dickson, “Humeral avulsion of glenohumeral ligaments as a cause of anterior shoulder
instability.”, with permission from Elsevier.

Figure 19

Arthroscopic remplissage. Penetrator grasper preparing to pass 1 suture through posterior capsule and
infraspinatus tendon (a). Arthroscopic view of remplissage just before completion by tying sutures in
subdeltoid space (b). Completed remplissage repair with posterior capsule and infraspinatus tendon well
apposed to Hill-Sachs lesion (c). Diagram of completed Bankart repair and remplissage (d).

Reprinted from: Arthroscopy: The Journal of Arthroscopic and Related Surgery, Vol 24, No 6, June 2008,
pp. 723-726, Copyright © 2008 Elsevier Inc, Robert J. Purchase, Eugene M. Wolf, E. Rhett Hobgood,
Michael E. Pollock, Chad C. Smalley, “Hill-Sachs “Remplissage”: An Arthroscopic Solution for the
Engaging Hill-Sachs Lesion”, with permission from Elsevier.

Figure 20

Arthroscopic bone graft procedure anterior-inferior glenohumeral instability. Two suture anchors are placed
along the bone defect (a) and the bone block graft is pushed along the sutures and approximated exactly into
the anterior—inferior section of the glenoid (b). Cannulated cortical screws or suture-buttons secure the bone
block to the glenoid and anterior—inferior capsuloligamentous plication is performed after suture anchors
placement along the glenoid rim (c). Extra-articular view: cannulae placement and bone graft prepared with
two anterior round EndoButtons (Smith & Nephew, London England) (d). Arthroscopic view of the bone
block before (e,f) and after fixation (g). Early postoperative result on tri-dimensional CT scan (h).

A, b, ¢, e: Reprinted from: Knee Surgery, Sports Traumatology, Arthroscopy, Vol 9, No 16, 2008, pp. 872-
875, Copyright © 2008 Springer Science and Business Media, Ettore Taverna, Pau Golano, Valerio Pascale,
Ferdinando Battistella, “An arthroscopic bone graft procedure for treating anterior-inferior glenochumeral
instability”, with permission from Springer Science and Business Media.

d, f, g, h: courtesy of Ettore Taverna.

Figure 21

Three-dimensionally reconstructed computed tomography images of glenoid bone defects. The size of the
defect is calculated as the percentage of the glenoid fossa on the en face view (a, b): a circle is drawn to fit
the inferior portion of the pear-shaped glenoid contour (1); the ratio between the area of the bone fragment
and the circle area indicates the size of the defect. A medium (17%, c) and a small (1,7%, d) fragment of the
glenoid. Reprinted from: The Journal of Bone & Joint Surgery, American Volume, Vol 85-A, No 5, 2003,
pp. 878-884, Sugaya H, Moriishi J, Dohi M, Kon Y, Tsuchiya A “Glenoid rim morphology in recurrent
anterior glenohumeral instability.”

Figure 22

Appearance of Bankart and bony Bankart lesions in magnetic resonance (MR) scans, computed tomography
(CT) scans, open surgery and arthroscopy. Axial MR scan of a Bankart lesion (a); axial CT scans of a bony
Bankart lesion (b, c); tri-dimensional CT reconstructions of a bony Bankart lesion (d, e, f); arthrotomy on a
Bankart lesion (g); arthroscopic view of a Bankart (h) and a bony Bankart lesion (i).

i: Reprinted from: Knee Surgery, Sports Traumatology, Arthroscopy, Vol 20, No 11, 2012, pp. 2129-2138,
Copyright © 2012 Springer Science and Business Media, Pietro Randelli, Vincenza Ragone, Silvio
Carminati, Paolo Cabitza, “Risk factors for recurrence after Bankart repair a systematic review”, with
permission from Springer Science and Business Media

Figure 23

McLaughlin procedure (modified as described by Hawkins and Neer). A deltopectoral approach, with lesser
tuberosity osteotomy, is used to access the joint. A massive reverse Hill-Sachs lesion is identified (a). The
tuberosity is prepared to fill the humeral head defect (b) and fixed with two screws and washers (c). Early
postoperative result (d).

Figure 24
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Mobilisation of Kim’s lesion for labroplasty. (A) Kim’s lesion showing loose attachment. (B) Complete
detachment of incomplete lesion into full-thickness tear. (C) Mobilization of the labrum up on the glenoid.
Reprinted from: Arthroscopy: The Journal of Arthroscopic and Related Surgery, Vol 20, No 7, September
2004, pp. 712-720, Copyright © 2004 Elsevier Inc, Seung-Ho Kim, Kwon-Ick Ha, Jae-Chul Yoo, Kyu-
Cheol Noh, “Kim’s lesion: An incomplete and concealed avulsion of the posteroinferior labrum in posterior
or multidirectional posteroinferior instability of the shoulder”, with permission from Elsevier.

Figure 25
Dr. Alessandro Castagna (courtesy of dr. Alessandro Castagna).
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