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Abstract Multidirectional instability (MDI) of the
shoulder is a condition where the dislocation occurs in
more than one direction with minimal or no causative
trauma. Its pathoanatomy is complex and characterized by
a redundant capsule, resulting in increased glenohumeral
joint volume. The fact that several further factors may
contribute to symptom onset complicates the diagnosis and
hampers the identification of a therapeutic approach suit-
able for all cases. There is general agreement that the initial
treatment should be conservative and that surgery should
be reserved for patients who have not responded to an ad
hoc rehabilitation program. We review the biomechanics,
clinical presentation, and treatment strategies of shoulder
MDI.
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Introduction

Multidirectional instability (MDI) of the shoulder was
initially described by Neer and Foster as a condition where
the dislocation occurs in more than one direction with
minimal or no causative trauma [1]. Three patient groups
have been identified based on the direction of dislocation:
anterior-inferior with posterior subluxation, posterior-
inferior with anterior subluxation, and global dislocation
[1, 2]. Additional classifications including instability in two
[3] or three directions [4, 5] have subsequently been
introduced. TUBS (traumatic, unilateral, Bankart lesion,
surgery) and AMBRI (atraumatic multidirectional, bilat-
eral, rehabilitation, inferior capsular shift) were devised by
Matsen et al. [6] to describe shoulder instability based on
etiology, but this classification did not allow instability to
be discriminated from hyperlaxity and microtrauma to be
distinguished from macrotrauma. In 2002, Gerber and
Nyffeler [7] introduced a novel classification of dynamic
instability: unidirectional or multidirectional, with or
without hyperlaxity. The latter system provides fresh
insights, identifying different MDI populations that may
respond differently to treatment. However, an exhaustive
classification of shoulder instability is difficult to achieve,
also due to the contribution of multiple factors [8]. The
pathoanatomy of MDI due to ligamentous laxity is com-
plex and is characterized by a redundant capsule, resulting
in increased glenohumeral joint (GHJ) volume [9] caused
by an excess of elastin in capsular tissue [10, 11].
Patients with MDI may be recurrent subluxators or
dislocators [12]. However, since several factors can con-
tribute to symptom onset, MDI diagnosis may be uncertain,
hampering the identification of a treatment strategy suitable
for all cases. There is general consensus that the initial
approach should be conservative, whereas surgical
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treatment should be reserved for those cases that have not
responded to an ad hoc rehabilitation program. However,
the rate of patients eventually requiring surgery is unclear
[13-16]. In this review, we describe the pathomechanics,
clinical presentation, and treatment strategy of MDI.

Biomechanics of multidirectional instability

The hallmark of MDI is symptomatic inferior instability
associated with anterior and/or posterior instability [1-5].
Capsule redundancy is a key predisposing factor. Dewing
et al. [17] demonstrated elongation of capsular cross-sec-
tional areas in MDI patients compared with healthy sub-
jects and with patients with anterior or posterior instability,
the elongation being more marked in the posterior-inferior
capsular portion. Although some studies have highlighted a
role for repetitive episodes of instability in the develop-
ment of capsular laxity [18], Uhthoff and Piscopo [19]
found a redundant capsule in 23 % of fetal and embryonic
shoulders, concluding that a pouched and redundant ante-
rior capsule may be a developmental variant rather the
consequence of trauma; moreover, MDI is associated with
generalized ligamentous laxity in a small number of cases
[2]. Finally, the analysis of collagen and elastic fibers from
the shoulder capsule of patients with unidirectional anterior
instability, multidirectional instability undergoing primary
surgery, multidirectional instability undergoing revision
surgery, and subjects with no history of shoulder instability
[10] showed similar capsule properties in patients with
unidirectional and multidirectional instability; however,
since the mean collagen fibril diameter was significantly
smaller in skin from patients with primary multidirectional
instability than in those with unidirectional anterior insta-
bility, the authors suggested the possibility of an underly-
ing connective tissue abnormality [10].

Scapular position may be another factor contributing to
MDI onset, since it influences the position of the glenoid
both at rest and during arm movement. The resting scapular
position has an internal rotation (IR) that is around 35° in
most series [20-22] and a much more variable frontal
inclination. Reduced scapular inclination worsens inferior
shoulder instability; in contrast, increased inclination pre-
vents inferior displacement of the humeral head (HH) by
tightening the superior capsule, thus increasing the slope of
the glenoid fossa, and also acts as a bony cam, tightening
the overlying structures and stabilizing the HH in the gle-
noid fossa [23]. These findings have been confirmed by
Warner et al. [24], who demonstrated that in patients with
anterior shoulder instability, the scapula has a downward
inclination compared with asymptomatic subjects.
Although scapular static variations are important factors in
MDI onset, the role of dynamic alterations is even more
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important. In normal arm elevation, the scapula rotates
upward and externally and tilts posteriorly during shoulder
elevation [21]. In MDI patients, scapulothoracic move-
ments are increased from 90° to the end range of shoulder
elevation [25]. In addition, during arm elevation, they show
a pattern of upward rotation, anterior tilt, and excessive
scapular IR [26]. This position eventually results in inhi-
bition of subscapularis (SSC), lower trapezius, and serratus
anterior muscle activation, and in increased activation of
the pectoralis minor and latissimus dorsi muscles [27].
Furthermore, the contribution of the different rotator cuff
(RC) components varies depending on position [28-32],
and the “concavity-compression” mechanism is active
throughout the range of motion (ROM) [30-33]. The result
is a stabilizing mechanism sustained by low compression
forces, such as those of resting muscle tone, which pro-
duces a strong resistance to translation [33, 34].

Since proprioception contributes to joint functional
integrity and stability through a mechanism by which the
neuromuscular control system works as a kind of “injury
prophylactic” [35], impaired proprioception may also play
a role in MDI [36, 37]. Recent findings from a 3D video
motion analysis system that tracked limb position and
determined spatial hand position error found a significantly
greater error in subjects with MDI compared with control
subjects [35].

Clinical evaluation and imaging

MDI symptom onset is often subtle in patients aged
20-30 years, who report non-specific activity-related pain
[38] and frequently change lifestyle, either learning to
avoid certain positions or developing compensatory rou-
tines to avoid inciting activities. The GHJ ROM may be
normal or painful on the apprehension test [39]. Signs of
generalized hyperlaxity may also be found, including
elbow or metacarpophalangeal joint hyperextension, genu
recurvatum, patellar instability, and the ability to rest the
thumb on the ipsilateral forearm [38]. All Brighton’s cri-
teria should be investigated to exclude benign joint
hypermobility syndrome [40]. However, the term hyperlax
is not precisely defined despite its frequent use; similarly,
since joint laxity is variable among individuals [7], path-
ological laxity is also hard to define, which may explain the
broad range of its reported prevalence [16, 41]. In clinical
practice, hyperlaxity can be considered as a condition at
risk of giving rise to a painful unstable shoulder. When a
patient with a hyperlax shoulder sustains a macrotrauma, it
may result in unidirectional instability; conversely, repeti-
tive microtrauma may occur in a shoulder with prior
anterior instability due to macrotrauma, resulting in
symptomatic instability in more than one direction. MDI
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may also be found in patients with connective tissue dis-
orders [42]. Impaired strength and athletic performance
may be reported in association with pain and inciting
activities, especially in subjects involved in overhead
sports such as gymnastics, volleyball, and swimming.
Among the clinical tests applied to assess shoulder insta-
bility [6, 39, 43-46], the sulcus sign [1] (Fig. 1), the load-
and-shift test [44] (Fig. 2), and the hyperabduction test [47]
(Fig. 3) are the most sensitive in diagnosing suspected
MDI. Abnormal mobility in external rotation (ER) is
another common finding in MDI patients (Fig. 4). Clinical
examination is critical for voluntary instability, where the
patient is able to cause a subluxation by voluntary muscle
activation [11].These subjects tend to place the shoulder in
IR, with a typical winging of the inferior medial tip of the
scapula (type I dyskinesis) or of its entire border (type II
dyskinesis) (Fig. 5a, b) [11]. The reasons for the abnormal
scapular motion are hyperactivity of the internal rotators of
the shoulder, anterior deltoid, pectoralis major, and latiss-
imus dorsi, and a strongly reduced activity of the posterior
deltoid and external rotators [11]. A positive sulcus sign
and posterior shoulder subluxation when the arm is actively
placed in IR is common in this condition, which is viewed
as a form of MDI. Less frequently, patients can displace the
HH anteriorly, or anteriorly and posteriorly. The drawer
test [45] (Fig. 6a, b) and the load-and-shift test [44] are
generally positive. Standard plain radiographs are usually

Fig. 1 Positive sulcus sign: When an inferior traction is applied to
the arm, a dimple appears distal to the lateral aspect of the acromion
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Fig. 2 Load-and-shift test: Application of a small axial load results in
anterior and posterior translation of the humeral head

Fig. 3 Gagey hyperabduction test: The examiner pushes down the
patient’s shoulder girdle while lifting the relaxed upper limb

taken to assess the relationship of the HH with the glenoid,
which in static position is commonly preserved. Radio-
grams are also helpful in case of bone abnormalities, such
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Fig. 4 Abnormal external rotation in a patient with generalized
hyperlaxity

as glenoid dysplasia/hypoplasia, glenoid bone loss, and HH
defects. If bone deformity or abnormality is suspected, a
multiplanar computed tomography scan in the axial and
coronal planes can identify and quantify any bone defects
and demonstrate GHJ stability. Nevertheless, bony abnor-
malities are not common in MDI patients due to their
capsular laxity. Magnetic resonance imaging (MRI) is the
gold standard to demonstrate MDI, because it provides
excellent detail of soft tissues, especially of the capsule and

ligaments. MR arthrography (MR-A) is more useful
because capsule distension highlights the labrum, rotator
interval (RI), and glenohumeral ligaments (GHL) [17]
(Fig. 7).

Although labral tears—due to microtrauma or less
commonly to macrotrauma—may be present, the most
common finding in MDI is a pathological capsule with an
increased GHJ volume and RI dimension. Diagnostic signs
and measures have recently been evaluated on MR ar-
thrograms including standard and abduction/external rota-
tion (ABER) images, to assess capsular redundancy in MDI
[48]. On ABER images, the combination of an enhancing
layer between HH and anterior-inferior GHL (AIGHL)
(“crescent sign”) and a triangular space between HH, Al-
GHL, and the glenoid (“triangle sign”) was associated with
good sensitivity (range 48—-62 %) and excellent specificity
(range 94-100 %) in diagnosing MDI, and the triangle sign
was associated with HH decentering. RI herniation and
width were not significantly different between MDI
patients and subjects with stable shoulders [48]. Proven-
cher et al. [49] also used MR-A to assess the relationship
between increased RI and shoulder instability and found
that the RI distance between the supraspinatus and SSC
tendons was nearly identical in patients with unidirectional
and multidirectional instability and did not differ from
control groups. von Eisenhart-Rothe et al. [50] used open
MRI for simultaneous 3D assessment of glenoid shape, HH
centering, and scapular positioning in atraumatic shoulder
instability. They calculated glenoid size based on an
interpolated and 3D reconstructed dataset of the separated
glenoid cavity; each contour point was connected to the
closest point in the next slice to form a triangle, and gle-
noid size was then calculated by adding the size of all
triangles. HH diameter was determined using a sphere that

Fig. 5 a-b Scapular dyskinesis. a Type I: winging of the inferior medial tip (leff) and b type II: winging of the entire medial border (right)
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Fig. 6 a-b Drawer test: With the shoulder in 90° of abduction, the
examiner draws the upper limb anteriorly (a) and posteriorly
(b) (black arrows) to demonstrate the humeral head subluxation

‘%

Fig. 7 MR arthrogram. Abnormal glenohumeral joint volume in a
patient with multidirectional instability. The arm is in abduction/
external rotation (ABER image)

was fitted to the spherical load-bearing part of the HH
using virtual reality software. Finally, a 3D GH index was
calculated by dividing glenoid size by the radius of the HH.
The authors reported that glenoid size, HH radius, and GH
index tended to be smaller in both shoulders of subjects
with instability compared with healthy shoulders. They
also found that scapular IR was significantly increased in
unstable compared with healthy shoulders, while assess-
ment of HH centering demonstrated HH malcentering in
the direction of instability in unstable shoulders in some
arm positions.

due to ligament laxity or insufficiency. The examiner can hold the
scapula with the left hand to ensure that it does not move during the
maneuver

Treatment strategy
Conservative treatment

Several studies have suggested that the initial therapeutic
approach to MDI should be an ad hoc rehabilitation pro-
gram [4, 13, 51], based on the rationale that strengthening
of scapular and RC muscles would compensate for the lack
of passive stability and assist in active control of the
shoulder [52, 53]. Retraining of the concavity-compression
mechanism combined with the activity of the scapular
stabilizers also has the potential to improve shoulder sta-
bility [54]. In one of the earliest reports on the issue,
published in 1956, Rowe [55] stated that most patients with
atraumatic shoulder instability responded favorably to an
exercise program during short-term follow-up. Burkhead
and Rockwood reported good or excellent results in 80 %
of 66 patients with MDI treated with a program of shoulder
exercises [13]. Misamore et al. [56] reported the results of
non-surgical treatment of 36 young, athletic subjects with
MDI. At a mean follow-up of 8 years, pain outcomes were
good or excellent in 23 patients and instability outcomes
were good or excellent in 17; on the modified Rowe scale,
results were excellent in five and good in 12 patients; the
remaining 19 patients had a poor outcome; only eight
subjects reported being free of all pain and instability. The
authors concluded that MDI has a relatively poor response
to non-surgical treatment in young athletic patients.
Recently, Darlow et al. [57] described a three-step muscle
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retraining protocol derived from the concavity-compression
program of Magarey et al. [54]. The first step consisted of
isolated control of the local muscle system, then muscles
were trained to control motion, and finally control was
integrated into functional activities. In addition, taping and
scapular muscle retraining were applied to improve GHJ
stability through upward rotation and retraction of the
scapula, to provide a stable base for RC cuff muscles. The
use of external devices to influence muscle action is not new.
Ide et al. [S8] proposed a complex, 8-week, daily rehabili-
tation program associated with a novel shoulder orthosis that
increases scapular inclination and scapular stability. It
consists of RC and scapular stabilizer (serratus anterior and
rhomboids) strengthening (Fig. 8), isometric exercises
(resisted contraction for 8 s followed by 2 s rest) for IR and
ER according to Burkhead and Rockwood’s program [13],
and isotonic shoulder strengthening with a Thera-Band™.
Scapular stabilizer strengthening and synchrony training of
the scapulothoracic muscles were done with wall push-ups.
These reports [13, 54, 58] highlight a scarcity of quality
evidence in support of a specific exercise regimen in pref-
erence to another to guide clinicians in treating MDI with
exercise in drill types or dosages [59]. In fact despite the
publication of several rehabilitation protocols, there is little
evidence of their relative value, and direct comparison of
data from different papers is usually hampered by different
patient selection and assessment methods.

The program usually starts with an exhaustive expla-
nation of the problem and its etiology to the patient. Ini-
tially, the program should also include proprioceptive
exercises, to improve joint position sense, and re-learning
of correct movement patterns with the development of

Fig. 8 Elastic resistance exercise for the rhomboid muscles: With the
hips and knees flexed and the torso bent forward, the patient pulls the
elastic band to the chest keeping the shoulder in 90° of abduction
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scapulothoracic and GH muscle strength and endurance.
Mirrors, closed circuit TV, proprioceptive neuromuscular
facilitation, and biofeedback may be used for correction
and retraining of scapulothoracic and GHJ movement
patterns. Stability can be enhanced by improving muscle
balance and proprioception using strengthening and closed-
chain exercises. An optimal rehabilitation protocol for
subjects with voluntary shoulder instability is structured
into (i) assessment and correction of abnormal muscle
patterns and faulty posture, (ii) restoration of physiological
active scapular motion, and (iii) muscle training and
strengthening. The details of such a program are described
in a recent paper [11].

Surgical procedures and results

When conservative treatment fails to restore shoulder sta-
bility, operative treatment is mandatory. A recent biome-
chanical study showed that MDI patients treated with
capsular shift and physiotherapy exhibited better kinematic
and muscle activity than subjects treated with physiother-
apy alone [60]. Shoulder stabilization for symptomatic
MDI can be performed with open or arthroscopic surgery,
but arthroscopy has become the preferred method.
Arthroscopic approaches to shoulder MDI include anterior,
posterior, and pancapsular plication. Before beginning the
surgical procedure, shoulder stability is examined under
anesthesia (EUA) and compared with the contralateral
shoulder; special attention is devoted to assessing anterior,
posterior, and inferior shoulder laxity with the load-and-
shift test and the sulcus sign as described above (clinical
evaluation and imaging). Inferior laxity is diagnosed by a
grade II sulcus sign (failure of capsular tightening with
ER). Findings are correlated with preoperative MRI data
and preoperative symptoms of instability. Open and
arthroscopic techniques are described below.

Open capsular shift

The patient is placed in the beach chair position under
general anesthesia combined with an interscalene block. A
deltopectoral approach is used, with a 7- to 8-cm or shorter
incision extending from the coracoid process to the axilla.
The deltoid, the cephalic vein, and the pectoralis major are
retracted, and the conjoint tendon is exposed and retracted
medially. The SSC can be approached using a complete
vertical tenotomy as described in the original standard
procedure for open shoulder instability [61]; its musculo-
tendinous insertion is detached 0.5-1 cm medial to the
lesser tuberosity. Alternatively, it can be dissected using an
inverted L-shaped tenotomy to preserve the anterior cir-
cumflex humeral vessels and the lower muscular
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attachment, thus reducing the risk of axillary nerve damage
during the procedure [62]. A less invasive approach
involves a muscle-sparing split along the direction of its
fibers (SSC split) to prevent postoperative scarring and
avoid any ER limitations or SSC insufficiency [63]. When
using an SSC split, the muscle fibers are opened longitu-
dinally at the junction of the middle and inferior thirds of
the tendon, from the muscle tendon junction to the medial
border of the long head of the biceps tendon. Then the
capsule is exposed by blunt and sharp dissection—to free
the inferior surface of the SSC tendon—and incised using a
humeral-based T shape, with the short bar of the T being
lateral and oriented longitudinally [1], or a glenoid-based T
shape [2]. The dissection is continued inferiorly, and the
inferior capsule is mobilized and rotated superiorly until
the inferior recess is obliterated: This determines the
amount of the shift superiorly; in some cases, complete
obliteration of the recess cannot be obtained, because of a
change in the position of the posterior band of the inferior
GHL (IGHL); in such cases, a minor inferior recess can be
accepted to avoid transecting the posterior IGHL band. The
inferior flap of the ligament is then shifted superiorly deep
into the superior limb and fixed with #2 non-absorbable
suture. The inferior shift is closed by tightening the sutures
with the arm in 45° of abduction and neutral rotation. The
superior flap is then pulled down laterally and inferiorly
and sutured to the mobilized inferior flap with the arm in
adduction and neutral rotation. Associated SSC defects are
treated as appropriate by direct repair of the tendon and/or
closure and imbrication of the RI [64].

Arthroscopic capsular plication

This procedure is also performed under combined anes-
thesia. The patient is placed in lateral decubitus position
with the shoulder in approximately 30° of abduction and
15° of forward flexion and a traction of 5 kg; the beach
chair position can also be used. The arthroscopic procedure
begins with the introduction of the optics into the GHJ
through a posterior portal established about 2 cm inferior
to the posterior acromial angle [65]. Next, the anterior-
superior portal [66] is created by the inside-out technique
using a Wissinger rod to identify the entry site and insert a
6-mm cannula behind the biceps tendon. An anterior portal
to facilitate the procedure and afford direct visualization of
the anterior capsule can be considered. The third, anterior-
inferior portal [67] is established above the SSC tendon,
just lateral and distal to the coracoid, by the outside-in
technique using a spinal needle, to introduce an additional
8.5-mm threaded cannula.

Diagnostic arthroscopy, with systematic evaluation of the
labrum, capsule, biceps tendon, SSC, rotator RI, RC, and
articular surfaces, is conducted from the posterior portal. The

decision to perform capsular plication-shift is based on a
positive drive-through sign and a patulous axillary pouch.
The posterior shoulder is evaluated through the anterior
portal, looking specifically for a patulous posterior capsule,
capsular tears, labral fraying, and posterior labral tears.

The anterior capsule and labrum are evaluated from the
posterior portal, while the anterior portal is used for the
instrumentation. The capsule is abraded with a rasp; in the
absence of labral tears, a 45° suture passer is used to plicate
the capsule 1 cm off the labrum at the 5:30-0’clock posi-
tion on the glenoid and then advanced in a superomedial
direction to the 4:30-0’clock position on the glenoid. This
effectively advances the inferior capsule. Plication sutures
(absorbable #0 PDS or polyglyconate) are placed up the
face of the glenoid. The degree of tightening depends on
the amount of capsular laxity encountered intraoperatively.
At this point, the surgeon decides whether RI closure is
also required. The issue is controversial, because there is
no clear evidence for its actual value [65, 68]. Locking
sliding knots are used to fold the capsule over itself. Then
the arthroscope is passed through the anterior portal and the
instrumentation through the posterior portal to assess and
treat the posterior-inferior instability. Posterior-inferior
capsular plication begins at the 6:30-o’clock position on
the posterior-inferior labrum; 3—4 non-absorbable capsular
plication sutures are placed by advancing up the glenoid
similarly to the anterior-inferior procedure, their tightening
depending on the amount of capsular laxity encountered.
The sutures are tied with sliding locking knots backed up
with three half stitches. At the end of the procedure, the
shoulder is stabilized with the HH centered in the glenoid.
Wiley et al. [69] described in detail a single-pleat technique
that included capsular abrasion and then passing of a suture
1 cm lateral and inferior to the labrum, similar to the one
just described. Although the capsular plication procedure
described above is the one used most commonly, other
arthroscopic techniques have also been suggested [68—72].
Mclntyre et al. [70] first described a transglenoid technique
for arthroscopic capsular shift. Through a capsular incision
adjacent to the labrum, the IGHL is dissected so that it can
be shifted superiorly; the anterior glenoid is freshened with
a burr; multiple #0 or #2-0 PDS stitches are placed in the
ligament and brought out posteriorly through a transgle-
noid hole; ligament release and placement of multiple
stitches are also performed for the posterior labrum.
Finally, the sutures are brought out and tied from a
supraclavicular portal. Gartsman et al. [71] treated bidi-
rectional instability arthroscopically using suture anchors
to fix the labrum, capsular plication, thermal capsulorrha-
phy, and RI closure. When the labrum was seen to be
detached from the glenoid, the anchors were placed
through the glenoid articular surface 1-2 mm from the
lateral glenoid margin. The labrum was sutured so that it
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was in contact with the scapular neck and it extended onto
the glenoid articular surface to obtain a “bumper” to
recreate optimal conditions for concavity-compression
mechanism [32]. Sekiya published a technical note
describing multiple-pleat plication through a single work-
ing portal. He used three suture anchors to shift the middle
GHL and the IGHL and repair the detached labrum.
Braided sutures were tied with locking sliding knots
backed with three half stitches [72]. Patients with MDI and
anterior labrum detachment require a standard procedure of
labrum fixation with suture anchors.

Cicak et al. [68] published a technical note describing an
alternative arthroscopic extra-articular plication technique
and emphasizing that it achieves greater capsular reduction
than intra-articular plication.

Recent cadaver studies have shown that the percent GHJ
volume reduction that can be achieved by capsular plica-
tion is 19 % using four 1-cm tucks, 22 % with three 10-mm
tucks, and 33 % with four 10-mm pleats [73-75].

Rehabilitation

Similar postoperative rehabilitation programs are applied
after open and arthroscopic procedures, but the time until
complete recovery of IR may vary with the type of SSC
approach used. Immobilization in a shoulder orthosis is
required for 3—-6 weeks depending on the procedure per-
formed [76, 77]; patients with labral repair using suture
anchors should avoid active ER for 4-6 weeks [76]. Recent
findings show that placing the arm in 10°-20° of ER and
approximately 30° of abduction is associated with a greater
and prompter ROM recovery and functional score
improvement [78]. The therapist may apply gentle passive
and active ROM in 90°-100° of elevation for the first
4-6 weeks. Gentle isometric strengthening activities are
initiated in the fourth week to prevent atrophy of the sur-
rounding musculature. Six weeks after surgery, passive and
active mobilizations are increased until full motion is
achieved by approximately 10—12 weeks. Tissue stretching
is not advised because it may result in excessive humeral
translation [76]. Active mobilization after 4 weeks can be
performed in a water pool. After 60 days, an isotonic RC
and scapular stabilizer strengthening program may be ini-
tiated to improve dynamic stability and neuromuscular
control. At 90 days, all patients return to work and/or to
specific sport-related shoulder training, but competitive
throwing, shoulder overloading, and overhead sports are
not allowed before 6-9 months from surgery [76].

Results

Several surgical approaches have been developed to treat
MDI and result in different outcomes. Whatever the
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treatment, results seem partially to deteriorate with time [2,
16, 53, 79]. Although a variety of open and arthroscopic
techniques have been described, the rate of good to
excellent early- and mid-term results ranges from 80 to
94 % [5, 16]; however, data stratification shows that the
clinical outcomes of MDI patients are less favorable than
those of patients with unidirectional shoulder instability.
Addressing pathoanatomy is critical to obtaining satisfac-
tory results. Neer first described the inferior capsular shift
procedure to reduce capsular redundancy and laxity,
reporting high patient satisfaction and shoulder stability on
clinical examination, with only one shoulder that began
subluxating again within 7 months [1]. Favorable mid-term
results (2 years) using Neer’s technique have also been
described by Cooper et al. [16], who reported a satisfactory
postoperative ROM, 91 % of patients with no residual
instability, four with symptomatic MDI, and nine with
continuing episodes of apprehension; overall 34/38 patients
were satisfied. van Tankeren et al. [80] reported similar
satisfactory outcomes at a mean follow-up of 39 months
using Rowe’s and Constant’s scores and Dawson’s 12-item
questionnaire, with results that were excellent in 14
patients, fair in two, and poor in one.

Fleega and El Shewy [81] reported very good long-term
results (7 years) of arthroscopic inferior capsular shift; they
described a significant improvement in ASES, Constant-
Murley and UCLA scores, complete recovery of shoulder
motion, and a 4 % rate of redislocation. Voigt et al. [82]
performed arthroscopic anterior-inferior and posterior-
inferior capsular plication and RI closure in nine young
overhead athletes with persistent, symptomatic MDI and
reported excellent to good Rowe and Constant-Murley
scores in nine patients (ten shoulders) at 39 months;
however, three patients had to reduce their level of sport
participation. Baker et al. [83] also described successful
return to sports at 33.5-month follow-up in 40 MDI patients
treated by arthroscopy, with a significant increase in
postoperative ASES and WOSI scores. Other studies have
also described arthroscopic capsular shift for GHJ volume
reduction as a safe procedure to improve shoulder stability
[84-86], but the low rate of return to high-level sport
performance in some studies remains a challenge [85].
Some authors showed that RI closure has a prolonged
effect on shoulder stability and function by improving not
only static but also dynamic restraints [86]. Although the
arthroscopic approach is widely recommended for its
minimal invasiveness and patient preference, open proce-
dures have been demonstrated to provide good outcomes
with an acceptable failure rate [87-89]. Bak et al. [87]
evaluated 25 athletes at 54 months and reported excellent
to good Rowe and UCLA scores and a return to the pre-
vious sport in 16 (76 %); of these, 12 (57 %) patients
actually returned to the same performance level. Choi et al.
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[88], applying ASES criteria, reported that successful
treatment of instability in 91 % of anterior repairs and
81 % of posterior repairs with capsular shift in contact
sports players, although the results of bilateral MDI were
poor. Marquardt et al. [89] described satisfactory Rowe
scores and postoperative ROM in 35/38 shoulders and a
redislocation rate of 10.5 % at 7.4-year follow-up. Stein-
beck and Jerosch [90] obtained a good average Rowe score
improvement with a modified capsular shift at 3 years in 20
patients; of these, one suffered from recurrent subluxation
and another had a redislocation. As regards the comparison
of open vs arthroscopic procedures, a recent systematic
review shows that arthroscopic capsular plication yields
comparable results to open capsular shift in terms of
instability recurrence, return to sports, loss of ER, and
overall complications [91]. The results of thermal capsular
shrinkage to treat capsular redundancy in MDI are more
controversial [92-96]; in fact whereas the failure rate—as
assessed by pain, recurrence of instability, return to work,
and ASES score—described in non-randomized clinical
studies ranges from 31 % at 2 years [96] to 37 % at 3 years
[93], a recent multicenter randomized clinical trial [95]
showed that there were no statistically or clinically sig-
nificant differences at 2 years between MDI treated with
arthroscopic electrothermal capsulorrhaphy and open
inferior capsular shift based on ASES, WOSI, and Con-
stant-Murley scores and active ROM. Although the results
described Mohtadi et al. [95] document the value of ther-
mal capsulorrthaphy in MDI, its usefulness in treating
capsular redundancy in symptomatic shoulder instability is
debated, also in terms of the potential negative effects that
thermal energy may produce on capsular receptors and
consequently proprioception.

Overview

MDI is a multifactorial condition whose major predispos-
ing factor is capsular laxity, which is variably associated
with bone and labral abnormalities and impaired muscular
control. MDI patients have poor RC and scapulothoracic
muscle coordination and strength; this is consistent with
our clinical experience. Electromyography investigations
have confirmed the hyperactivity of some muscles com-
bined with a reduced activity of other muscles or muscle
groups in many patients. Initial treatment should therefore
be non-operative and aimed at restoring muscle balance
and strength; surgery, whether arthroscopic or open, should
be considered only in patients with poor outcomes. The
results of operative treatment with the correct indications
are overall good with high rates of patient satisfaction,
even though return to sports may not be at pre-injury levels
for all professional athletes, especially elite overhead

sportsmen and women. Finally, patients with voluntary
shoulder dislocation should not undergo surgery; in these
subjects, a rehabilitation program correcting abnormal
muscle patterns and restoring scapular motion has the
potential to achieve a satisfactory quality of life including
return to sports, performing arts, and the like.
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