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Abstract
Purpose of Review Shoulder instability in patients with underlying joint hyperlaxity can be challenging to treat. Poorly 
defined terminology, heterogeneous treatments, and sparse reports on clinical outcomes impair the development of best 
practices in this patient population. This article provides a review of the current literature regarding optimal management 
of patients suffering from shoulder instability with concomitant hyperlaxity of the shoulder, from isolated shoulder joint 
hyperlaxity to congenital hypermobility spectrum disorders (HSD).
Recent Findings Current research shows specialized physiotherapy protocols focused on strengthening of periscapular 
muscles and improvement of sensorimotor control are a promising non-surgical therapeutic avenue in certain patients, which 
can be augmented by device-based intervention in select cases. If surgical treatment is warranted, arthroscopic techniques 
such as pancapsular shift or plication continue to demonstrate favorable outcomes and are currently considered the benchmark 
for success. The long-term success of more recent innovations such as coracoid process transfers, conjoint tendon transfers, 
subscapularis tendon augmentation, and capsular reconstruction remains unproven. For patients affected by connective tissue 
disorders, treatment success is generally less predictable, and the entire array of non-operative and operative interventions 
needs to be considered to achieve the best patient-specific treatment results.
Summary In the treatment of shoulder instability and concomitant hyperlaxity, specialized physiotherapy protocols augmented 
by device-based interventions have emerged as powerful, non-operative treatment options for select patients. Successful 
surgical approaches have been demonstrated to comprehensively address capsular redundancy, labral lesions, and incompetence 
of additional passive stabilizers in a patient-specific fashion, respective of the underlying connective tissue constitution.
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Introduction

Shoulder instability is a frequent reason for shoulder-related 
disability in the adolescent and adult patient population [1, 
2]. While there exists an extensive body of evidence on the 
surgical management of isolated unidirectional instability, 
optimal treatment in certain patient subgroups, such as those 
with underlying hyperlaxity, remains the subject of ongo-
ing controversy. In particular, the optimal management of 
patients with concomitant shoulder joint hyperlaxity, an 
independent risk factor for the recurrence of shoulder insta-
bility [3, 4], remains controversial. Hyperlaxity is prevalent 
in approximately 5–15% of the shoulder instability cases [5] 
and has been shown to be predictive of failure for soft tis-
sue repair both in primary [6–9] and revision situations [10, 
11]. As such, it is an established component of risk scoring 
systems, such as the instability severity index score, that 
quantify the risk of recurrence of shoulder instability [7]. 
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Shoulder hyperlaxity exists in different grades of severity 
and manifestations. It can be found in isolation, localized to 
the shoulder joint, or in the context of generalized ligamen-
tous hyperlaxity, as in patients with symptomatic hypermo-
bility spectrum disorders (HSD) or related disorders such as 
hypermobile (Type III) Ehlers-Danlos-Syndrome (hEDS).

The primary objective of this paper is to review the cur-
rent literature regarding optimal management of patients 
suffering from shoulder instability with concomitant hyper-
laxity of the shoulder, presented along the continuum from 
isolated shoulder joint hyperlaxity to hypermobility disor-
ders. As terminology, treatment algorithms, and clinical out-
comes reported in the literature are relatively heterogenous, 
a concise understanding of best practices in the diagnosis 
and treatment of concomitant hyperlaxity in the setting of 
shoulder instability may assist clinicians in the management 
of this challenging combination of conditions.

Definition

Shoulder hyperlaxity is defined as an increase in joint trans-
lation due to greater-than-normal laxity of the capsule and/
or increased capsular volume [12, 13, 14•]. This constitution 
typically allows for increased glenohumeral translation, dis-
tractability of the joint, and increased active range of motion 
(ROM)[15]. Laxity is a measure of joint translation and hyper-
laxity is a supraphysiologic amount of joint translation that is 
typically measured somewhat subjectively. The most common 
manifestations are excessive joint mobility and hyperabduc-
tion. In hyperlaxity without instability, clinical stability in the 
glenoid is maintained [16••], and neither subjective instability 
(apprehension) nor objective instability (symptomatic sub-
luxation or dislocation) is encountered. In its non-pathologic 
expression, shoulder hyperlaxity may be advantageous, as evi-
dent by the disproportionately high prevalence in overhead 
athletes, who may achieve superior athletic performance as a 
result of their increased ROM [12]. However, hyperlaxity may 
progress to pathological instability of the joint when the func-
tional balance of active and passive stabilizers is disrupted. 
The resulting combination of hyperlaxity and instability has 
been shown to be particularly challenging to treat [12].

Etiology of Hyperlaxity

Approximately 10% of the population is affected by consti-
tutional shoulder hyperlaxity, with females being affected 
more commonly [17]. This constitutional hyperlaxity can 
be classified as either localized hyperlaxity, which is limited 
to the shoulder joint, or generalized hyperlaxity, affecting 
multiple joints [18]. Shoulder hyperlaxity can be congenital 
or acquired [19, 20•] as the result of repetitive overload, 
stretching, or microtrauma of the passive stabilizers of the 
shoulder, as is typically found in overhead athletes [21].

Congenital hyperlaxity also encompasses a variety of 
connective tissue disorders, including HSDs, hEDS, Mar-
fan’s syndrome, and other disorders, that result in shoulder 
instability due to an incompetency of passive stabilizers. 
For the purpose of this paper, we will summarize HSDs 
and hEDS together, as commonly recommended, as these 
conditions are similar in terms clinical symptoms, etiology, 
and treatment strategies. Other etiologies such as Marfan’s 
syndrome, Loeys-Dietz syndrome, and osteogenesis imper-
fecta will not be covered in this paper, as these have distinct 
clinical manifestations, and the overall incidence of shoulder 
instability related to these conditions is relatively scarce.

Symptomatic, disabling HSD/hEDS has a prevalence 
of approximately 1 in 500 individuals [22]. Joint disloca-
tions or subluxations occur in > 95% of patients with hEDS 
[23••, 24], with the shoulder being among the most com-
monly affected [24]. The conditions are believed to have a 
genetic basis, as they are typically inherited in an autosomal 
dominant manner with variable expression and incomplete 
penetrance [25]. In contrast to other diseases of connective 
tissue that have a known abnormality in the genes encoding 
collagen or fibrillin proteins, a pathognomonic structural 
abnormality of connective tissue has not yet definitively 
been identified in HSD/hEDS. Further complicating the 
condition, the phenotype of HSD/hEDS includes symptoms 
unrelated to the musculoskeletal system, such as autonomic 
nervous system dysfunction, gastrointestinal dysmotility, 
and anxiety disorders [18]. Given the structural abnormal-
ity of the connective tissue, shoulder instability as a part of 
the symptom complex can be notoriously challenging.

Localization Along the Continuum of Shoulder 
Instability

Once shoulder instability that requires treatment occurs in 
the setting of underlying shoulder hyperlaxity, it is essential 
to localize the combination of instability and hyperlaxity 
along the continuum of shoulder instabilities to select the 
optimal treatment strategy. This may, however, be challeng-
ing in a complex system of overlapping, non-comprehensive 
classifications of shoulder instability [26–29], as most of 
these classification systems do not allow for unambiguous 
identification of the hyperlax subgroup of patients. Within 
the Stanmore classification, patients with shoulder instabil-
ity and concomitant hypermobility tend to belong to Polar 
Group II, characterized by an atraumatic onset based on an 
underlying structural defect [28]. In the classification system 
proposed by Matsen et al., these patients most commonly 
can be classified as AMBRI-type (Atraumatic, Multidirec-
tional, Bilateral, Rehabilitation, Inferior Capsular Shift) 
instability [27]. The classification system that best allows for 
identification of patients with concomitant laxity was first 
introduced by Gerber and Nyffeler, which explicitly includes 
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hyperlaxity as the decisive criterion for subsequent classi-
fication [26]. In this classification system, special attention 
is turned toward the adequacy of the trauma leading to the 
onset of instability.

Furthermore, while these two entities often overlap, a 
concise differentiation of unidirectional instability with con-
comitant shoulder hyperlaxity and the rarer entity of multi-
directional instability (MDI) of the shoulder (2–10% of the 
cases) is required to guide decision making [30, 31]. MDI 
was defined by Neer as symptomatic instability in two or 
more directions, one of which is inferior [32], and requires 
a distinct therapeutical management [33, 34].

Lastly, it should be determined whether a certain com-
ponent of instability in the hyperlax patient is “functional.” 
“Functional instability” is a recently proposed distinct sub-
type of shoulder instability, characterized by a pathologic 
activation pattern of the periscapular muscles, and the per-
centage of patients with concomitant hyperlaxity is espe-
cially high in this patient population [29, 35]. Functional 
instability is most similar to Polar type III in the Stanmore 
classification and can be further stratified into (non-)posi-
tional and (un-)controllable subtypes [29]. As such, patients 
affected by functional instability closely resemble a subpop-
ulation of patients previously termed as “voluntary disloca-
tors” [29].

Diagnosis

In the patient’s history—besides typical shoulder instability 
symptoms reported by a patient with shoulder instability—
an anamnesis of prior subluxation and a family history of 
hyperlaxity may indicate concomitant hyperlaxity [12]. As 
hyperlaxity may lower the threshold for a joint dislocation, a 
special focus should be turned towards evaluating adequacy 
of the index-trauma leading to instability [36]. Also, pain or 
numbness and tingling while carrying heavy loads that exert 
inferior traction on the arm may be associated with inferior 
hyperlaxity in a more severe form [12]. Furthermore, symp-
toms indicative of the severity of instability, such as disloca-
tion during sleep, or any voluntary component in controlling 
the symptoms of instability should be assessed.

Complementing the standard shoulder instability phys-
ical examination [37•], existing signs of hyperlaxity of 
the shoulder include a large Sulcus sign in neutral rotation 
that does not decrease with external rotation (indicative 
of a concomitant laxity of the rotator interval) [38]; a 
positive Gagey hyperabduction test expressed by a gle-
nohumeral abduction > 105° [39]; increased translation in 
the anterior and posterior drawer test [39] and an external 
rotation of > 90° in a supine position [40]. Oftentimes, 
a Jerk test is also positive with posterior loading and 
the clunk of reduction with horizontal abduction. While 
the patient may not tolerate hyperlaxity assessment of 

the ipsilateral shoulder in the acute posttraumatic situ-
ation, an examination of the contralateral shoulder may 
reveal hyperlaxity. Especially in the anterior and posterior 
drawer test, special attention should be turned towards 
whether the test elicits apprehension, which is typical of 
instability, versus greater degrees of laxity without any 
sign of subjective instability.

Radiographic work-up includes standard x-rays and 
magnetic resonance images, which typically do not show 
evidence of major structural defects such as glenoid bone 
loss or pathologic version in the hyperlax patient popula-
tion [41]. However, these structural defects require treat-
ment if encountered [42–45]. Typical findings in the set-
ting of shoulder joint hyperlaxity may include evidence of 
hypoplastic labrum configurations [46], a wide Hill Sachs 
defect [20•], and an enlarged capsular volume [12, 13]. In 
contradistinction to conventional teaching, a recent study 
by Raynor et al. showed that labral tears are encountered 
not infrequently in the setting of MDI [33]. Special tear 
configurations requiring distinct management such as a 
humeral avulsion of the glenohumeral ligament (HAGL), 
glenolabral articular disruption (GLAD) or anterior labrol-
igamentous periosteal sleeve avulsion (ALPSA) lesions [9, 
47–50]. In the HSD/hEDS population, inferior subluxation 
of the humeral head as well as glenoid dysplasia maybe 
be appreciated.

Clinical manifestations such as recurrent musculoskel-
etal injury, hyperlaxity symptoms in one or more joints, 
and poor proprioception may increase the suspicion for 
HSD/hEDS [51, 52]. Depending on patient age, the pre-
senting symptoms can be classified into 3 distinct phases 
of hEDS: hypermobility without marked pain in adoles-
cence, the onset of pain in the second to fourth decade, and 
stiffness occurring in late adulthood [23••]. Patients with 
suspected HSD/hEDS should be examined for additional 
systemic features including chronic pain, autonomic dys-
function, gastrointestinal dysmotility, fatigue, psychiatric 
symptoms such as anxiety or depression, skin fragility, and 
easy bruising [24]. The diagnostic criteria that were most 
recently updated in 2017 are listed in Table 1 [53]. Crite-
rion 1 involves the use of the Beighton score [54] to detect 
generalized joint hypermobility. The Beighton scoring sys-
tem consists of 5 physical exam tests of joint hypermobil-
ity, 4 of which are repeated bilaterally (Table 2). Beighton 
score values ≥ 5 [55] typically indicate generalized laxity, 
although patients with lower scores may meet the criteria 
if they are positive on a 5-part questionnaire (5-PQ) [56]. 
If all 3 criteria are fulfilled, the individual receives a diag-
nosis of hEDS (Table 3). Patients who do not meet all 3 
criteria but still have symptoms of generalized joint hyper-
mobility receive the diagnosis of HSD (Table 3). While 
typically a clinical diagnosis, genetic testing may be used 
to identify hEDS or other connective tissue diseases.
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Table 1  Criteria for hypermobile Ehlers-Danlos Syndrome [53, 57]

**In order for a patient to be diagnosed with hEDS, they must meet classification of the first Criteria and possess at least 2 characteristics of any 
of the features in the second Criteria. Additionally, they must hold characteristics from the third Criteria that result from hEDS

Criteria Characteristics

First—Generalized 
Joint Hypermobility

• Beighton score ≥ 6 for children and adolescents
• Beighton score ≥ 5 for adults up to age 50
• Beighton score ≥ 4 for adults > 50 years old with hEDS
• If Beighton score is ≤ 4 and person is positive for ≥ 2 of the 5-part questionnaire, they receive 1 Beighton score point

Second Feature A – Connective Tissue; must have ≥ 5 characteristics
Fascia Attributes
• Soft or velvet-like skin
• Hyperextensible skin
• Irregular striae
• Bilateral piezogenic heel papules
• Multiple abdominal hernias
• Atrophic scarring involving ≥ 2 sites and without formation of papyraceous or hemosiderotic scars
• Pelvic floor or rectal prolapse in children, men, or nulliparous women without a historical medical condition
Marfanoid Attributes
• Dental crowding and high-arched palates
• Mild or severe Mitral valve prolapse (MVP) based on echocardiographic criteria
• Arm-to-height span ≥ 1.05
• Arachnodactyly, defined as: (1) positive wrist sign on both sides; (2) positive thumb sign on both sides
• Aortic root dilatation with Z-score >  + 2
Feature B – Family History
• More than 1 first-degree relative who has hEDS
Feature C – Musculoskeletal; must have at least 1
• Musculoskeletal pain in ≥ 2 more limbs; must occur daily for at least 3 months
• Widespread pain for ≥ 3 months
• Recurring joint dislocations or instability, without trauma
• ≥ 3 atraumatic dislocations in the same joint or ≥ 2 atraumatic dislocations in 2 different joints occurring at different 

times
• Joint instability at ≥ 2 sites, without a history of trauma a the joints

Third All the following must occur
• Absence of pathological skin fragility
• Exclusion of heritable and acquired connective tissue disorders, including autoimmune rheumatologic conditions
• In patients with an acquired connective tissue disorder (Ex: systemic lupus erythematosus or rheumatoid arthritis) 

diagnosis of hEDS requires meeting features A and B of the second criteria; Feature C of criterion 2 cannot be 
counted towards an hEDS diagnosis

• Exclusion of diagnoses that include joint hypermobility by way of hypotonia or connective tissue laxity. Alternative 
diagnoses include neuromuscular and hereditary disorders of connective tissue

Table 2  Beighton Score Criteria 
[57]

*4 or more points is a sign of generalized joint hypermobility

Movement Scoring

Passively dorsiflex 5th metacarpophalangeal joint by 90 degrees or more 1 Point (left side)
1 Point (right side)

Oppose the thumb to the volar aspect of the ipsilateral forearm 1 Point (left side)
1 Point (right side)

Hyperextend the elbow by 10 degrees or more 1 Point (left side)
1 Point (right side)

Hyperextend the knee by 10 degrees or more 1 Point (left side)
1 Point (right side)

Place hands flat on the floor without bending knees 1 Point
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Treatment Concepts

Whereas contemporary treatment concepts in non-hyperlax 
patients are proactive in surgically restoring shoulder insta-
bility, especially in patients younger than 25 years with a 
high functional demand [3, 58, 59], treatment regimens tend 
to be more conservative with increasing shoulder hyperlax-
ity, especially in the presence of HSD/hEDS.

Non‑surgical Treatment in the Absence 
of HSD/hEDS

Conservative treatment options in the setting of shoulder insta-
bility with concomitant hyperlaxity are typically indicated after 
a first-time shoulder dislocation. Factors favoring the indica-
tion of a conservative regimen include the absence of major 
structural lesions such as labral tears or glenoid/humeral bone 
loss, patient age > 25 years, increased severity of hyperlaxity, 
and a functional component of instability [60, 61].

Contemporary non-operative treatment regimens com-
monly start with post-traumatic immobilization and empha-
size an early rehabilitation protocol focusing on increasing 
ROM three weeks after the trauma [62, 63]. As repairing 
the passive shoulder stabilizers is not the primary aim, the 
focus is instead optimizing the toning and proprioceptive 
capacities of the active glenohumeral stabilizers center-
ing the humeral head and controlling scapular movement 
[12, 64, 65]. Historically, successful physiotherapy proto-
cols have been largely based on the concept of progressive 
resistance, focusing on strengthening the periscapular and 
scapulothoracic musculature using increasingly stiff elastic 
bands with increasing ROM [64, 65]. More recent rehabilita-
tion protocols such as the “Derby Shoulder Instability Pro-
gram” emphasize the role of the sensorimotor system and 
thus involve plyometric training, kinetic chain exercises, and 
closed chain weight-bearing exercises on uneven surfaces, 

with the goal of restoring shoulder proprioception and joint 
stability [66]. To sustain clinical success (Table 4), contin-
ued individual daily exercises are warranted following a 
phase of supervised physiotherapy.

More recently, innovative conservative treatment regi-
mens can include the implementation of a “shoulder pace-
maker” device. This may be a particularly suitable option for 
patients who have failed prior physiotherapy and for patients 
affected by a functional component of shoulder instability, in 
which hyperlaxity is highly prevalent [70•]. The treatment 
regimen consists of multiple hour-based treatment sessions 
of electrical muscle stimulation (EMS) therapy, utilizing 
EMS devices to transmit alternating current to a patient’s 
scapula-retracting muscles and external rotators during 
active exercises [70•, 71]. The length of treatment depends 
on patient prognosis and the length of persisting symptoms 
after surgery. Given a correct indication, favorable clinical 
outcomes with significant improvement in clinical outcomes 
scores have been reported (Table 5).

Surgical Treatment in the Absence of HSD/
hEDS

Surgical management is typically recommended in the pres-
ence of concomitant injuries or following failure of conserv-
ative treatment, characterized by recurrent instability, sub-
luxations, or a subjective feeling of instability > 6 months. 
Also, a patient age < 25 years at first time dislocation may 
influence the decision to proceed with surgery, as high recur-
rence rates of instability after conservative treatment strate-
gies have been reported in this population [58, 63].

Surgical principles in this patient collective include resto-
ration of labral integrity, reduction of the increased capsular 
volume, and possibly restoration of additional incompetent 
passive stabilizers [13, 73, 90, 91••]. Regardless of the spe-
cific surgical technique, the capsular volumetric reduction 

Table 3  Comparison between 
characteristics of hypermobility 
spectrum disorder and 
hypermobile Ehlers-Danlos 
Syndrome [57]

HSD (Hypermobility Spectrum Disorder) hEDS (Hypermobile Ehlers-Danlos Syndrome)

Generalized, peripheral, localized, or previous joint 
hypermobility

Generalized joint hypermobility

Musculoskeletal structural challenges Musculoskeletal structural challenges
Joint instability Joint instability
Soft-tissue pathology Soft tissue pathology
Musculoskeletal pain Musculoskeletal pain

Skin pathology
Tissue weakness
Marfanoid body type
Cardiac valve challenges

Family history of HSD is common First degree relative with hEDS is common
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and thus the degree of stabilization needs to be tailored to 
the patient’s individual demand, as the ROM demands of 
certain patient cohorts of (overhead-)athletes may deviate 
from the general population [12].

Inferior Capsular Shift

The open inferior capsular shift procedure was first 
introduced in 1980 by Neer et  al. [92] to address the 
patulous inferior capsular pouch typical of hyperlaxity 
patients. This procedure relies on a modified T-shaped 
capsulotomy through an anterior approach, which is 
performed horizontally between the inferior (IGHL) and 
middle glenohumeral ligaments (MGHL) in anterior 
shoulder instability [93]. Since it was first described, 
this procedure has been  modified  through a posterior 
approach, and an arthroscopic variation of this technique 
has been described [12]. As the shoulder’s external rotation 
ROM depends on the anteroinferior capsular volume, it 
is recommended to maintain the arm in lower degrees of 
abduction and external rotation during tensioning of the 
capsule to preserve adequate postoperative ROM [12, 93]. 
In the case of persistent intraoperative instability, this 
procedure can be combined with a rotator interval closure 
[12]. Given the correct indication and technique, the inferior 
capsular shift technique has historically reported favorable 
post-surgical outcomes with low revision rates (Table 5) 
[67, 72–75, 81, 82].

Capsular Plication/Capsulorraphy

Harnessing the advantages of arthroscopic visualization, 
targeted patient-specific capsular volume reduction, and 
decreased surgical morbidity, the capsular plication or capsu-
lorraphy techniques has more recently been proposed for this 
patient collective. Biomechanical studies show that a unidi-
rectional anteroinferior capsular shift may lead to increased 
posterior translation and subluxation [94, 95], which may 
ultimately lead to degenerative joint wear [95–97]. Even 
while the effect on translation is limited [98], biomechani-
cal investigations suggest that a more anatomic, combined 
anterior and posterior capsular volume reduction by plica-
tion is required for optimal restoration of physiologic joint 
biomechanics, irrespective of the direction of instability [99, 
100]. Upon completion of the capsulorraphy, a reduction of 
the capsular volume up to 57% [101, 102] and restoration of 
the physiologic tension of the posteroinferior glenohumeral 
ligament (PIGHL) can be achieved in this procedure [103•].

Different technical variations of the capsular plication 
or capsulorraphy procedures have been described, which A
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include plication without glenoid fixation [46, 91••] as well 
as a suture anchor-based techniques [104, 105]. Advantages 
of suture anchor based approaches include a lower risk for 
labral displacement compared to a suture-only fixation to 
an intact labrum [100] and superior strength especially in 
the posteroinferior quadrant, where the capsule is known 
to be least robust [106]. A direction of the plication stitch 
from inferior-to-superior has been demonstrated to result in 
comparable reduction of humeral translation but superior 
external rotation compared to a medial-to-lateral direction 
[95]. Especially in case of a dysplastic labrum, which is 
frequently seen in the hyperlax patient subgroup, the post-
operative “bumper” height created by capsular plication 
has been associated with superior postoperative success 
[107•]. Consistently favorable results have been reported 
following arthroscopic pancapsular plication in the set-
ting of multidirectional hyperlaxity [33, 77, 83, 87, 89••] 
(Table 5), which is thus considered the current arthroscopic 
gold standard. More recently, authors have proposed that 
posteriorly, a posteroinferior plication using a 1–2 anchor 
construct, shifting the capsular tissue superomedially to 
reduce the postero-inferior axillary pouch may be suffi-
cient to facilitate a symmetric reduction of capsular volume 
[78, 108•, 109]. With small case series reporting promising 
outcomes, more comprehensive evidence is necessary to 
validate this technique[78] (Table 5).

Rotator Interval Closure

The technique of rotator interval closure (RIC) relies on a 
shift of the rotator interval, either in the medio-lateral or 
infero-superior direction, and can be performed open or 
arthroscopically [110]. The aim is to shorten and tension the 
coracohumeral ligament to adress inferior and posterior insta-
bility [110]. However, given the heterogenous terminology 
and technique descriptions, there exists no consensus for the 
optimal indication [110, 111]. While the procedure reduces 
the overall glenohumeral translation most prominently in the 
inferior direction in biomechanical models [19, 112], data on 
a clinically relevant effect on stability remain heterogenous 
[38, 113, 114]. Furthermore, studies associated the procedure 
with a loss of ROM [111, 113]. While limited evidence sup-
ports RIC as a standard procedure in shoulder stabilization, 
contemporary concepts suggest employing RIC in the setting 
of unilateral or multidirectional instability with a significant 
(postero-)inferior component or inferior hyperlaxity, as well 
as patients with a positive sulcus sign in 30 degrees of external 
rotation [110]. Performing an additional RIC tailored to the 
patient-specific conditions as a part of a more comprehensive 
stabilization surgery has demonstrated convincing results in 
specific indications (Table 5) [33, 77–79, 89••].

Arthroscopic Subscapularis Augmentation

Arthroscopic subscapularis augmentation (ASA) alongside 
the classic Bankart repair, has been shown to be a promising 
option to manage a combination of shoulder hyperlaxity, 
anterior shoulder instability, and glenoid bone loss (GBL) 
[16••]. During the ASA procedure, a partial subscapularis 
tenodesis at 2 o’clock (right shoulder) is performed to (re-)
tension the subscapularis tendon. Though a relatively new 
technical innovation, studies have shown that the ASA pro-
cedure has led to favorable post-operative outcomes, sustain-
ing a functional range of motion (Table 5) [16••, 115]. It 
has also been shown that for patients with hyperlaxity and 
shoulder instability, ASA combined with a Bankart repair 
yields superior outcomes to isolated Bankart repair [16••].

Bone Block Transfer

There is limited evidence on the utility of isolated bone-block 
transfers, such as the Latarjet procedure, in the setting of insta-
bility and hyperlaxity, as patients with concomitant hyperlax-
ity do not typically develop massive glenoid or humeral bone 
loss. Furthermore, there is concern that the increased transla-
tion in the setting of hyperlaxity cannot be corrected by the 
addition of a bone block [116]. However, the combination of 
a bone block transfer with a combined soft tissue repair has 
been identified as a promising avenue of treatment. Studies 
reporting on the outcomes of surgical techniques adding a 
suture-anchor based Bankart repair [76], a concomitant capsu-
lar shift [80], or an inferior capsular shift [86] to a bone block 
transfer procedure reported favorable (Table 5).

Acknowledging the potential drawbacks of a bone-block 
transfer, like the Latarjet procedure, such as the necessity to 
detach the labrum, abrade the glenoid, and pass the coracoid 
block through the subscapularis tendon, modern techniques 
such as the arthroscopic Trillat procedure seek to eliminate 
these drawbacks by harnessing the beneficial sling-effect of 
a coracoid transfer in the setting of hyperlaxity. This proce-
dure consists of a closing-wedge osteotomy of the coracoid 
and subsequent screw fixation and has demonstrated promis-
ing clinical results in initial case series (Table 5) [117••].

Treatment in the Setting of Shoulder 
Instability and HSD/hEDS

Non‑surgical Treatment Considerations for Patients 
with Shoulder Instability and HSD/hEDS

Patients who are diagnosed with HSD/hEDS should receive 
education on the nature of the condition and should be pro-
vided resources for further support. Given the abnormal soft 
tissue constitution, first-line treatment for patients with shoulder 
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instability in the setting of a HSD/hEDS diagnosis is typically 
conservative. Non-surgical management includes physical and 
occupational therapy for the management of shoulder instability 
and other musculoskeletal issues related to the diagnosis. Treat-
ment regimens are similar to patients diagnosed with hyperlax-
ity in the absence of HSD/hEDS, with a focus on improving 
joint proprioception and stability in addition to strengthening 
the periscapular muscular stabilizers [12]. Exercises should be 
tailored to the primary direction of instability, and weights > 2 kg 
should be discouraged in the early phases of rehabilitation due to 
risk of inferior subluxation [118]. Patients may be referred to a 
physical therapist specializing in the management of HSD/hEDS 
and related conditions. For patients with an uncertain diagnosis, 
referral to a rheumatologist or clinical geneticist can be benefi-
cial. Additional specialist referrals may be necessary depending 
on the systemic clinical manifestations. As chronic pain in EDS 
is common and can be severe, a multidisciplinary approach to 
pain is typically an important component of treatment [119]. 
Outcomes of non-surgical treatments for HSD/hEDS shoulder 
instability patients can be seen in Table 6.

Surgical Treatment in the Presence of HSD/hEDS

Surgical management of patients with HSD/hEDS is particu-
larly challenging due to inherent collagen defects that con-
tribute to ligamentous laxity and impaired healing [24, 122]. 
Furthermore, there may be an increased risk of bleeding in 
patients with hEDS due to blood vessel friability [123••, 
124, 125]. Outcomes for surgical treatments of HSD/hEDS 
shoulder instability patients can be seen in Table 7.

Arthroscopic Pancapsulorraphy/Pancapsular 
Shift

Patients with HSD/hEDS typically have massively increased 
capsular redundancy [46, 132, 133•], often resulting in a 
multidirectional type of instability. As a result, a combination 
of different technical approaches may be warranted in cases 
of severe shoulder instability. As such, patients may benefit 
from an arthroscopic pancapsular shift that addresses both the 
anterior and posterior capsule [105]. Although the procedure 
has reported favorable outcomes in patients without connective 
tissue diseases [33, 73, 89••, 133•], the procedure may be less 
durable in patients with HSD/hEDS due to recurrent stretching 
of the capsular tissue over time [134]. This becomes apparent 
in a case series by Vavken et al. reporting on 15 patients (18 
shoulders) with shoulder hypermobility and a diagnosis of 
connective tissue disease who underwent open inferior capsular 
shift and capsular plication for multidirectional shoulder 
instability. In this cohort, 8 (53%) patients reported continuing 
instability events after the surgery, with the majority of these 
being subluxations [85].

Graft‑Based Capsular Reconstruction

For hEDS patients with particularly poor-quality tissue or 
prior failed shoulder stabilization surgery, a capsular recon-
struction may be used in conjunction with a capsular shift 
procedure to reinforce the repair. Technical notes describe a 
combination of a standard inferior capsular shift procedure 
with an anterior and/or posterior capsular augmentation 
with Achilles [128, 135], gracilis [136] or tibialis anterior 
[137] tendon allograft, such as the technique described by 
Braun, Millett et al. Given the challenging underlying con-
dition, case series have demonstrated favorable outcomes 
with acceptable failure rates (Table 5) [129•, 135]. Graft 
reconstruction of the coracohumeral ligament for patients 
with EDS has also been described in the literature, although 
data on outcomes are not yet available [138].

Bone Block Transfer

Given the unpredictability of soft tissue-based techniques in 
these patients, additional bony reconstructive procedures may 
be warranted, particularly in cases of bone loss or failed prior 
stabilization surgery. Armstrong et al. [134] described an all-
arthroscopic approach to treating patients with HSD/hEDS 
with recurrent MDI and bone loss. The technique involves 
anterior and posterior glenoid bone reconstruction using tri-
cortical iliac crest autograft followed by posterior capsular 
repair and anterior capsular repair and plication. Peebles, 
Provencher et al. [132] described a technique relying on dis-
tal tibial allograft (DTA) for glenoid bone reconstruction, an 
open capsular shift using a modified T-plasty to reduce cap-
sular volume and a RIC for additional soft-tissue restraint. 
Presently, outcomes for bony reconstruction procedures in 
patients with HSD/hEDS are sparse in the literature (Table 5).

Reverse Total Shoulder Arthroplasty (RTSA) 
and Arthrodesis

If joint preserving stabilization procedures are unsuccessful, 
a conversion to a RTSA may be considered. Especially in the 
setting of long-standing instability, instability arthropathy 
may ensue, requiring a joint replacing treatment option. A 
study by Rogers et al. [130••] demonstrated that RTSA and 
TSA procedures can be used successfully in patients with 
hEDS, with improvements in pain and no reoperations in 
a cohort of 10 patients. However, the cohort demonstrated 
a relatively high complication rate of 3/10, with 2 
patients demonstrating postoperative instability treated 
conservatively. As a last resort, arthrodesis may be used 
to achieve stabilization of the glenohumeral joint, with 
adequate postoperative ROM permitted by scapulothoracic 
motion [131].
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Conclusion

In an effort to advance best practices in the patient-specific 
treatment of shoulder instability, the management of 
concomitant hyperlaxity has recently received increased 
attention. Current research shows specialized physiotherapy 
protocols focused on strengthening of periscapular muscles 
and improvement of sensimotor control are a promising 
conservative therapeutical avenue, which can be augmented by 
device-based intervention in select cases. If surgical treatment 
is warranted, traditional arthroscopic techniques such as 
pancapsular shift or plication continue to demonstrate favorable 
outcomes and are currently considered the benchmark for 
success. The long-term success of more recent innovations 
such as coracoid process osteotomies, subscapularis tendon 
augmentation and capsular reconstruction yet remains to be 
confirmed. For patients affected by connective tissue disorders, 
treatment success is less predictable, and the entire array of 
conservative and surgical options needs to be considered in 
achieving a patient-specific satisfactory treatment result.
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