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ABSTRACT 

Introduction 

Ehlers-Danlos Syndrome (EDS) is a group of connective tissue disorders, the essence of which 

are abnormalities in the function of collagen. One type of EDS with an unknown genetic basis 

is the hypermobile form of EDS (hEDS). hEDS manifests mainly in musculoskeletal defects, 

as well as chronic pain. There is extremely high need to correctly diagnose and then correctly 

treat patients with hEDS. Initially conservative treatment is used, but if patients fail to achieve 

relief, surgical treatment is considered. 

Aim of the study 

The purpose of the authors was to gather all the information regarding hEDS in terms of surgical 

treatment. The authors focused mainly on finding the advantages and disadvantages of the 

various methods and also on collecting information on the indications for choosing the given 

surgical methods. 

Materials and methods 

The methodology of the literature search involved using the keywords: „hypermobile Ehlers-

Danlos syndrome”, „shoulder instability”, „joint hypermobility”, „chronic pain” and „Latarjet”. 

The search terms were entered into the PubMed database. References include systematic 

reviews, but also clinical trials, as well as case reports. 

Conclusion 

Currently available literature does not offer enough information to undertake standardized 

management of patients with hEDS. Not only is there a lack of studies on groups of patients 

with hEDS, but also on large groups of patients without hEDS, making it impossible to choose 

the best method based on the available clinical trials. Moreover, through the lack of such 

studies, it becomes impossible to truly assess whether patients with hEDS have a higher rate of 

surgical failure and thus a higher risk of inappropriate management of a specific patient with 

hEDS. 

Keywords: Hypermobile Ehlers-Danlos syndrome, shoulder instability, joint hypermobility, 

chronic pain, Latarjet 
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Introduction 

           Ehlers-Danlos syndrome is a genetically heterogeneous group of inherited connective 

tissue disorders, the essence of which are abnormalities in the structure and/or function of 

collagen, fibrillin and elastin.1 The main disorders caused by this syndrome will be related to 

the gastrointestinal, cardiovascular and musculoskeletal systems.2 One of the subtypes of EDS 

is hypermobile Ehlers-Danlos syndrome (hEDS), which will be the focus of this paper.2 The 

EDS nosology has evolved over the past 30 years (1988 Berlin criteria,3 1998 Villefranche 

nosology,4 1998 Brighton criteria,5 2017 EDS classification6) and there are currently 13 

subtypes of this disease.2 

HEDS is probably the most common connective tissue disorder in the world.1 Suspicion 

of hEDS arises when a patient reports musculoskeletal complaints, including hypermobility, 

subluxations and joint dislocations.1 These complaints cause not only chronic and severe 

disability but also a significant reduction in quality of life and significantly negatively affect 

the mental health of EDS patients.7 In our article, we attempted to gather all currently available 

information and reports on the effectiveness of surgical treatment of the shoulder joint for 

indications of instability in patients suffering from hEDS. 

 

Epidemiology 

The exact incidence of EDS is unknown, but some estimates suggest that the disease 

affects about 1 in 5,000 to 1 in 20,000 people all over the world.2 No increased predisposition 

to the disease is found due to ethnicity.7 It has been shown that the diagnosis of hEDS is made 

more often in women than in men, but in other types of EDS the prevalence is similar in males 

and females.7 

 

Pathogenesis of EDS 

The phenotypes of individual EDS subtypes, and thus the genes responsible for them, 

differ from one another.7 Current efforts are focused on gathering common elements of the 

various pathomechanisms to create a universal model for this disease.7 Historically, the first 

types of EDS with identified molecular bases were associated with defects in the primary 

structure, processing, or modification of fibrillar procollagen types I, III, and V6.7 Interestingly, 

regarding the hEDS variant, there is still a lack of clear information about the gene and the exact 

molecular pathomechanism of this form of EDS.8 Therefore, the diagnosis of hEDS is based on 

clinical criteria observed during physical examination, the presence of connective tissue 

disorders in family members of the diagnosed patient, and the exclusion of other potential 



5 

causes of joint hypermobility.7 These criteria were revised by the International Consortium on 

Ehlers-Danlos Syndromes and Hypermobility Spectrum Disorders in 2017.8 

It is worth noting that the shoulder joint is particularly susceptible to the complication 

of recurrent instability in hEDS due to its anatomy. The humeral head is constrained by a very 

shallow glenoid cavity, and the primary role in maintaining stability is played by soft tissue 

structures. This provides an exceptionally wide range of motion but also predisposes the joint 

to instability. Stability, which depends on a complex balance between static (related to the 

capsulo-labro-ligamentous complex) and dynamic (the rotator cuff and biceps tendons) soft 

tissue stabilizers, can be compromised by the insufficiency of these structures, as is the case in 

patients with hEDS. 

 

Clinical Characteristics of hEDS             

hEDS manifests with soft and hyperextensible skin, abnormal wound healing, easy 

bruising, and musculoskeletal defects.2 One of the most common symptoms, and often the 

initial basis for diagnosis, is generalized joint hypermobility and joint instability, which can 

lead to subluxation or dislocation of the joint.9 It’s worth noting that these conditions may occur 

even after minor injuries or at rest.9 They are considered one of the most burdensome features 

of hEDS for patients and also predispose them to osteoarthritis.9 

Musculoskeletal symptoms in hEDS are often accompanied by neuropathic and 

nociceptive pain, a tendency for easy bruising, and atrophic scars.9 Additionally, patients with 

hEDS experience a higher incidence of abdominal hernias, pelvic organ prolapse, ascending 

aortic dilation, mitral valve prolapse, swallow and phonation disorders, and functional bowel 

disorders compared to the general population.9 They may also have a higher prevalence of 

chronic fatigue, irritable bowel syndrome, temporomandibular joint dysfunction, and sleep 

disturbances.1 These symptoms significantly impact the mental health of patients with hEDS.10 

A strong association has been established between hEDS and anxiety disorders and 

depression10, and there is increasing evidence linking hEDS to eating and neuro-developmental 

disorders.10 The extensive symptoms, affecting both physical and psychological well-being, 

underscore the need for a multidimensional approach in hEDS treatment.10 Therefore, in 

addition to pharmacological treatment, rehabilitation, and surgery, hEDS management includes 

psychotherapy and psychiatric care.10 
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Treatment Methods - Clinical Management of hEDS 

          EDS is not curable, and management depends on the subtype of EDS.8 Ideally, a 

multidisciplinary care team should oversee the care of patients with hEDS, which includes a 

primary physician, geneticist, and specialists, particularly in orthopedics.8 Currently, the 

scientific literature lacks clear evidence-based guidelines for managing patients with hEDS, 

which means that clinical decisions are primarily based on the experience of individual 

physicians.8 

Regarding dysfunctions of the musculoskeletal system, physical therapy and 

rehabilitation tailored to the specific complaints and limitations of the patient, such as recurrent 

shoulder dislocations, play a key role.8 The literature mentions low-resistance exercises, such 

as swimming, which strengthen core muscles and indirectly increase joint stability by 

reinforcing the shoulder girdle, thus reducing the frequency of dislocation episodes.8 Exercises 

aimed at increasing muscle strength also aim to improve proprioception.9 Throughout the 

treatment, the emphasis is primarily on improving movement patterns.9 Orthopedic braces and 

splints are also utilized, allowing for rest of hypermobile joints and reducing the risk of 

dislocation during daily activities.9 When conservative treatment fails, surgical options are 

considered, indicated for issues such as impingement disorders, dysplasias, and cord/nerve 

entrapment with neurological deficits.9 An integral part of the clinical picture for patients with 

hEDS is chronic or acute pain, which is often quite severe.11 This pain may be widespread or 

localized, for example, in the shoulder girdle.11 It frequently serves as the initial symptom of 

hEDS and is a direct reason for patients seeking help.11 Notably, there is currently a lack of 

clear guidelines regarding pain management and treatment strategies, primarily due to the 

insufficient number of studies on treatment methods for hEDS.11 

The treatment of hEDS must be multidimensional, addressing not only pain 

management but also psychological support and treatment of musculoskeletal disorders, with 

rehabilitation and activity modification being the first line of intervention.12 Rehabilitation aims 

to achieve dynamic stability that protects against dislocations during daily activities.12 This is 

accomplished by improving scapulohumeral coordination, correcting underlying scapular 

dyskinesia, and strengthening the periscapular stabilizers, rotator cuff muscles, deltoid muscle, 

and scapular stabilizers.12 Recurrent joint dislocations are reported by as many as 95% of 

patients, leading most to consider surgical treatment at some stage of their management.12 It is 

important to emphasize that surgical treatment is significantly complicated by soft tissue 

insufficiency, which results in structural instability of the skin and susceptibility to vascular 

damage, as well as the occurrence of intraoperative bleeding and postoperative hematomas.12 
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Additionally, delayed wound healing has been observed, attributed to fibroblast dysfunction, 

which is associated with a higher risk of postoperative complications.12 

Most surgical interventions for shoulder treatment in hEDS patients attempt to reduce 

capsular laxity by applying ligamentous or bony structures.12 Surgical management of shoulder 

instability in this patient population typically involves either arthroscopic or open surgical 

techniques, each with its own unique set of advantages and considerations. It is worth noting 

that standard treatment methods, such as the Bankart repair or the Latarjet procedure, are 

ineffective in the long term for patients with shoulder instability due to hEDS, prompting the 

search for alternative surgical approaches.13 

There are publications reporting positive outcomes from arthroscopic shoulder 

stabilization procedures, such as Bankart repairs and remplissage techniques, but they have only 

good short-term outcomes in patients with EDS.13 However, the long-term durability of these 

procedures in this patient population jest questionable, as the inherent tissue laxity associated 

with the disorder may increase the risk of recurrent instability. Therefore, alternative surgical 

treatment methods are being sought, which will be presented in the following subsections. 

  

Arthroscopic Capsular Plication 

The first method to be described will be arthroscopic capsular plication which has 

emerged as a viable treatment option for shoulder instability in patients with hEDS. The 

available evidence suggests that arthroscopic capsular plication can be an effective treatment 

for shoulder instability in patients with hEDS.14 In the literature, this method is described, 

among others, in the course of multidirectional shoulder instability in patients with hEDS, in a 

publication authored by Victor Housset and Geoffroy Nourissat.15 The main goal of the 

procedure is to reduce a global volume of the glenohumeral joint to improve the postoperative 

rehabilitation by improving the proprioception.15 Verification of the indications for this 

operative procedure is based on a physical examination of the patient and an evaluation of the 

degree of instability of the glenohumeral joint, which is both assessed through the anterior 

and/or posterior apprehension test, a sulcus sign, a Gagey sign and clinical signs of joint 

hyperlaxity included in the Beighton criteria.15 

In order to perform the procedure, all attempts at conservative treatment, including but 

not limited to the use of orthoses and compression garments, should be conducted beforehand, 

as these can help manage pain.15 Preoperative imaging studies are necessary: standard plain X-

ray radiographs should be performed to rule out any bony changes, followed by an arthro-CT 

scan or arthro-MRI to exclude any potential capsular-labral complex lesions and to visualize a 
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patulous redundant inferior capsule, which allows for the identification of anatomical changes 

within the joint.15 

Indications for this surgery include multidirectional shoulder instability persisting for 

six months after attempts at conservative treatment, the presence of hEDS and a decision made 

by a multidisciplinary team.15 In contrast, contraindications for the arthroscopic capsular 

plication procedure include the presence of anterior and/or posterior capsular-labral lesions, 

significant bony defects on the humeral and/or glenoid sides, a voluntary component, and 

advanced arthritis of the glenohumeral joint.15 

The main advantages of this surgical method are that it is less invasive than open 

procedures, provides optimal exploration of both the anterior and posterior capsular-labral 

complex, and does not involve aggression to the labrum or cartilage.15 However, the primary 

disadvantages of arthroscopic capsular plication include the risk of losing part of the range of 

motion, particularly in external rotation, as well as higher costs compared to open procedures.15 

Unfortunately, the authors of the studies have shown that the failure rate of this operation is 

higher in patients with hEDS than in those without the condition.15 

The authors indicate that the main goal of arthroscopic capsular plication is not only to 

improve shoulder function but also to alleviate the patient's pain, thereby enhancing their 

quality of life.15 Alberta et al. demonstrated in their work that arthroscopic plication was 

effective in reducing anterior translation and external rotation, although there was a partial loss 

of range of motion.16 

Positive results of treatment using arthroscopic capsulorrhaphy for multidirectional 

instability (MDI) in patients with hEDS were also reported in a publication by Galano et al.17 

In this study, they presented the case of a 16-year-old girl with hEDS who experienced a 

reduction in shoulder instability 21 months after undergoing arthroscopic capsular plication.17 

  

Arthroscopic posterior bone block augmentation and Latarjet 

Positive outcomes from treatment using bone block augmentation via an arthroscopic 

approach are reported by Daniel Grant Schwartz et al. in their publication on managing 

posterior shoulder instability in patients with hEDS and multidirectional instability (MDI). 18 

The publication describes the implantation of a posterior bone block with an iliac crest bone 

graft in a patient diagnosed with hEDS and MDI.18 The effectiveness of this method is 

evidenced by the authors' follow-up conducted 12 months post-surgery. Improvements were 

noted in the Walch-Duplay Score, indicating the degree of shoulder instability, which increased 

from 40 to 85, and in the Rowe Score assessing shoulder stability, motion, and function, which 
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rose from 15 to 80, indicating a favorable evaluation.18 Although the iliac crest bone graft 

technique is typically performed using an open approach, attempts have also been made to carry 

out this procedure arthroscopically, as demonstrated by the aforementioned authors. 

Further insights are provided by Armstrong et al., who describe an arthroscopic 

technique combining capsular plication with iliac crest autograft or distal tibial allograft.19 The 

indication for this surgery was recurrent multidirectional shoulder instability, and the technique 

involves completely arthroscopic augmentation of bone grafts along the anterior and posterior 

margins of the glenoid.19 The authors cite one of the advantages of the procedure as being less 

invasive compared to open techniques.19 Additionally, this operation reduces soft tissue laxity 

through capsular repair and enhances shoulder stability using both anterior and posterior bone 

grafts.19 Another benefit of this technique is that it preserves key anatomical structures, 

including the pectoralis minor muscle, the coracoid process, and the tendon of the subscapularis 

muscle.19 However, the procedure is technically challenging due to difficulties in achieving the 

correct angle for screw placement, as the conjoint tendon remains intact [19]. The authors also 

note several drawbacks, including the risk of graft resorption and higher costs associated with 

harvesting allografts.19 They also observe that when harvesting bone grafts from patients with 

hEDS, there may be local complications at the graft site, as this group is particularly prone to 

wound complications.19 Currently, the literature lacks definitive studies indicating the 

superiority of one technique over another, and patients with hEDS present additional 

challenges. 

Another surgical technique related to bone grafting and the glenohumeral joint is the 

Latarjet procedure, which is indicated for anterior instability in the glenohumeral joint.20 The 

surgical technique involves harvesting a piece of the coracoid process along with the 

coracobrachialis muscle and the short head of the biceps, and implanting these structures in the 

area of the anterior rim of the glenoid.20 The coracoid graft extends the articulating glenoid arc, 

reducing the risk of recurrent anterior dislocation of the glenohumeral joint and enhancing 

dynamic stability during abduction and external rotation.20 Indications for this operation include 

failed shoulder stabilization procedures, loss of more than 20% of the anteroinferior glenoid 

bone, significant damage to the shoulder muscles and ligaments contributing to instability, 

engaging Hill-Sachs lesions, and recurrent instability in competitive athletes.20 There are also 

contraindications for this procedure, including coracoid fracture, voluntary dislocations, and 

irreversible rotator cuff damage.20 

The main drawback of the Latarjet procedure is that it only addresses anterior 

dislocations, while patients with hEDS typically present with multidirectional instability 
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(MDI), which may render this technique insufficient.12 Furthermore, addressing anterior 

instability with this technique may lead to more pronounced posterior instability in patients 

with bidirectional anteroinferior instability.12 

The effectiveness of methods involving bone grafts is also highlighted by Andrew 

Homere et al., who suggest that procedures for bone augmentation, which increase the articular 

surface of the shoulder and do not rely on stabilization through soft tissues, should be preferred 

for patients with hEDS.21 

  

Bilateral anterior and posterior glenohumeral stabilization using Achilles tendon allograft 

augmentation or tibialis tendon allografts 

The surgical technique known as stabilization using Achilles tendon allograft 

augmentation involves fixing the Achilles tendon allograft to the anterior glenoid rim, spanning 

from the 6 o’clock position to the 12 o’clock position, using previously placed suture anchors 

along with an additional anchor placed anterosuperiorly, which allows for the reconstruction of 

the anterior labrum.22 This technique enables the replacement of the lax and scarred capsule 

with new collagenous tissue, which is more durable and reduces the risk of further shoulder 

dislocations.22 Procedures based on allografts are considered salvage operations after previous 

surgical treatments have failed to yield improvement.12 Chaudhury S. et al. discuss its effects 

by presenting a case of a 28-year-old woman with hEDS and a 10-year history of recurrent 

shoulder subluxations who underwent this procedure and reported successful outcomes three 

years post-operation.22 Indications for this procedure include the ineffectiveness of conservative 

treatment followed by the failure of surgical treatments such as arthroscopic capsular plication, 

open capsular shift, and coracoid bone block procedures.22 

The effectiveness of stabilization using Achilles tendon allograft raises doubts in the 

publication by MacDonald et al., where a total long-term failure rate was found in 11 out of 16 

shoulders after an average of 27 months following the use of Achilles tendon allografts in 

patients with multidirectional shoulder instability.23 In the group of 11 patients with operation 

failure, 6 failures were due to refractory pain and 5 failures were due to recurrent instability.23 

The average time from operation to allograft failure was 22 months, indicating that this method 

has poor long-term outcomes.23 Another publication by Alcid et al. reports high effectiveness 

in utilizing allograft tendon with tibialis tendon allografts.24 This publication presents the results 

of revision anterior stabilization in 15 patients, with 13 of them showing surgical success 

evaluated after a minimum of 2 years of follow-up.24 
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In a retrospective study on open Shoulder Anterior Capsular Reconstruction with tibialis 

anterior tendon allograft, which described 10 shoulders in 5 patients with hEDS, Dewing et al. 

reported a recurrence of shoulder instability in 60% of cases at a mean follow-up of 3.8 years.25 

Schoorl et al. presented the surgical outcomes of 4 patients, in which five shoulders with hEDS 

and severe anteroinferior or multidirectional instability were operated on.26 The open capsular 

shift combined with Achilles allograft augmentation of the anterior capsule performed on these 

patients was evaluated for pain, range of motion, recurrent instability, subjective shoulder value, 

American Shoulder and Elbow Surgeons score, complications, and reoperations.26 The average 

follow-up period was 3.6 years, and in four out of five cases, the procedure resulted in a lasting 

improvement in pain and shoulder stability.26 The aforementioned literature sources indicate 

that allografts may be a treatment option for patients with hEDS and serve as an alternative 

salvage procedure to arthrodesis, especially for young or active patients. 

 

Open capsular shift 

In 1980, Neer and Foster described the open anterior-inferior capsular shift of the 

shoulder joint as a method for treating inferior and multidirectional shoulder instability.27 This 

procedure involves detaching the capsule from the humeral neck to create two flaps, which are 

then proximally shifted to create an overlap, thereby reducing the excess volume of the capsule 

and strengthening its anterior portion.27 In Neer and Foster's original study, only 1 out of 40 

patients with MDI had unsatisfactory outcomes after more than 2 years of follow-up.27 Pollock 

and colleagues applied the same technique in 49 patients, achieving stability in 96% of cases 

after an average follow-up of 5 years.28 It is important to emphasize that although the results of 

this method were impressive, these studies did not include patients with hEDS, making it 

difficult to relate these findings to individuals with connective tissue disorders. This is because, 

in the case of hEDS, the joint capsule has less structural integrity, which may hinder the 

effectiveness of this procedure. 

In the publication by Vavken et al., the results of open inferior capsular shift surgery 

performed for multidirectional shoulder instability in a group of 15 adolescents with hEDS, 

who did not improve with non-operative treatment, were presented.29 The authors reported the 

outcomes of the open inferior capsular shift method after 7.5 years post-surgery using the 

American Shoulder and Elbow Surgeons score and an 11-point version of the Disabilities of 

Arm, Shoulder and Hand scale, with significant improvements noted in both scales.29 

Furthermore, Vavken et al. noted that as many as 64% of patients in this group returned to 

sports.29 
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A 270º capsulorrhaphy  involving the anterior, inferior and posterior capsule 

Broida et al. describe their own preferred technique for resupplying an unstable shoulder 

in a patient with hEDS. Namely, the authors of the publication promote a 270º capsulorrhaphy, 

involving the anterior, inferior, and posterior capsule. This technique uses absorbable PDS 

sutures without anchors, thanks to which not only tightening of the capsule occurs but as the 

sutures resorb, they cause an inflammatory reaction, which through scarring can further stiffen 

the joint capsule.12 

  

Open and arthroscopic Bankart repair 

Both the open and arthroscopic methods for treating Bankart lesions, which involve 

damage to the anteroinferior part of the glenoid labrum, are associated with good treatment 

outcomes, particularly in patients with glenoid labral tears. However, similar to arthroscopic 

capsular plication, poorer long-term results of such treatment are noted in patients with hEDS 

compared to those without.12 

 

Glenoid osteotomy 

In patients with hEDS who have a dysplastic or retroverted glenoid, an open wedge 

glenoid osteotomy may be considered.12 Although there are no reported cases of this procedure 

in patients with hEDS, the correction of the glenoid alignment has yielded good results in 

healthy individuals with posterior shoulder instability. Patients with EDS and a dysplastic 

glenoid may benefit from osteotomy in combination with a procedure to reduce and reinforce 

the shoulder joint capsule.12 

  

Thermal Capsulorraphy 

Another surgical method mentioned in the literature is thermal-assisted capsulorrhaphy, 

which is promoted as a supposedly less invasive alternative to procedures such as capsular 

shift.12 This method involves the arthroscopic delivery of radiofrequency energy through a 

monopolar or bipolar thermal probe to the synovial surface of redundant tissues such as the 

superior glenohumeral ligament, middle glenohumeral ligament, and anterior and posterior 

bands of the inferior glenohumeral ligament complexes.30 This causes the collagen within the 

tissue to denature, leading to a lasting contraction of the joint capsule, which reduces capsular 

redundancy and consequently enhances the stability of the shoulder joint.12 A characteristic 

feature of this method is that in the first few months after surgery, there is an impairment of 
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tissue biomechanical properties, which is associated with an initial increase in joint weakness, 

marking a significant drawback of this procedure.12 Rolfes et al. conducted a systematic review 

comparing arthroscopic capsular plication to thermal capsulorrhaphy, which included four 

studies involving 112 shoulders with multidirectional instability treated via thermal capsular 

shrinkage.31 The results of this study indicated that success rates ranged from 53% to 93%, with 

a cumulative successful return to activity in 81% of patients.31 

In the publication by Galano et al., they indicate the high destructiveness of this method 

due to complications related to excessive heat, including chondrolysis and axillary nerve injury 

[17]. Massive chondrolysis, as a complication of thermal capsulorrhaphy, is also mentioned by 

other authors, which further highlights the scale of the problem and indicates that it is a 

complication considered to outweigh any potential benefits of performing this procedurę.32, 33, 

34, 35, 36 

The effects of treatment using this method are also reported by Aldridge et al., who 

performed the procedure bilaterally for bilateral shoulder multidirectional instability in a 9-

year-old patient with hEDS, achieving improvement in the stability of both shoulder joints.30 

After two years of observation, the 9-year-old patient showed no instability in the left shoulder 

and only occasional subluxations in the opposite shoulder.30 After two years of follow-up, 

Aldridge et al. re-evaluated the patient's quality of life, obtaining data indicating that the patient 

actively participated in cross-country running, swimming, and basketball.30 She had no 

subluxations or dislocations in the left shoulder and reported an average of one subluxation 

every 4 to 6 weeks concerning the aforementioned right shoulder.30 The symptoms 

accompanying these episodic subluxations were not as intense as before the operation, and the 

patient reported satisfaction and an improvement in her quality of life after the procedure.30 For 

the authors of this publication, it was unclear why one arm experienced occasional instability 

despite both arms undergoing the same treatment protocols, however, it is assumed that this 

may be due to difficulties in replicating the same tissue reactions in different arms using the 

same thermal device.30 This characteristic further undermines the effectiveness of thermal 

capsulorrhaphy and distances specialists and patients from choosing this method. 

Chaudhury et al. stated that thermal capsulorrhaphy has a high failure rate and is not a 

recommended procedure for treating shoulder instability in patients with hEDS.22 It is worth 

noting that there are currently no long-term controlled studies regarding MDI and thermal 

energy, which further works against this method. 
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Shoulder arthroplasty 

Another method for treating unstable, painful shoulders in patients with hEDS is 

shoulder arthroplasty, which, along with arthrodesis described in the next subsection, is 

considered a salvage procedure used as a last resort in treating this condition in cases where 

patients experience frequent dislocations or have evidence of severe joint deterioration despite 

prior first-line surgical treatment.12 In the publication by Broida et al., it is stated that this 

procedure should not be performed until all other conservative and surgical treatment options 

have been exhausted.12 Skedros et al. described a case report of a patient with hEDS who 

underwent reverse total shoulder arthroplasty, but without satisfactory results, as the patient 

reported during follow-up visits that the surgery did not significantly improve shoulder function 

and only slightly reduced pain in that joint.37 Additional reports on this method are provided by 

Rogers et al., who present the outcomes and complications of shoulder arthroplasty performed 

in a group of patients with hEDS and compare them with a corresponding group of patients 

without EDS.38 This study included 10 patients with EDS who underwent 6 primary anatomical 

total shoulder arthroplasties and 4 reverse shoulder arthroplasties.38 The mean follow-up was 

60 months (range 25-97 months).38 During follow-up visits, similar postoperative pain, range 

of motion, complications, and reoperations were noted in patients with EDS compared to 

controls.38 Moreover, there was an improvement in pain levels measured by the visual analog 

scale (VAS) pain score (from 6.5 to 1.7, P<.001), as well as improvements in range of motion: 

elevation (from 96 to 138 degrees) and external rotation (from 36 to 57 degrees).38 

Complications were noted in three shoulders; in two cases, instability occurred, but it did not 

require reoperation, while one patient experienced an acromial fracture.38 The conclusions from 

Rogers et al.'s study indicate that the group of patients with hEDS did not experience a higher 

number of complications compared to the control group, which included patients without 

collagen structure disorders.38 However, it remains a fact that 30% of patients (3 out of 10) 

experienced complications, which represents a high risk that must be taken into account when 

choosing this particular surgical method.38 Furthermore, to determine the actual effectiveness 

of shoulder arthroplasty, clinical studies on large groups of patients with hEDS would be 

necessary, which are currently lacking. 

  

Shoulder arthrodesis 

Another method described for treating glenohumeral joint instability and associated pain 

is shoulder arthrodesis. This procedure belongs to salvage procedures and is the last line of 

treatment for this condition in patients with hEDS, especially if arthritis is present.19 It is used 
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in patients for whom previous conservative and surgical treatment methods have failed and who 

experience frequent dislocations or have evidence of severe joint deterioration.12 Legato et al. 

describe a case report of a 25-year-old woman with a long history of left shoulder 

multidirectional instability in the setting of hEDS, in whom arthrodesis of this joint was 

performed.39 The described patient underwent three previous surgeries to stabilize the shoulder 

but continued to suffer from pain and recurrent dislocations, which was the basis for the 

diagnosis of recurrent dislocations and the inclusion of salvage treatment.39 The goal of shoulder 

arthrodesis is to obtain both glenohumeral and subacromial fusion with the shoulder positioned 

at 30 degrees of flexion, 30 degrees of abduction, and 30 degrees of internal rotation.39 Once 

fixation is achieved, the glenohumeral and subchondral regions are compressed, and the empty 

spaces between the edges of the bony surfaces are filled with autologous bone from the previous 

cuts.39 In postoperative observation, it was noted that the patient not only had no problems 

reaching her mouth with the operated limb but was also able to reach the top of her head and 

lumbar spine through scapulothoracic motion.39 

  

Discussion 

          Treatment of hEDS must be multidirectional and must cover not only pain management, 

but also psychological support and, above all, treatment of musculoskeletal disorders, which 

are the primary cause of pain and of seeking help. Therapy in this population is complicated by 

the severe degree of instability, as well as the underlying connective tissue abnormalities of the 

joint. In addition to immediate pain management, physical therapy is the first-line treatment 

and should target dynamic kinetics, resting rotator cuff tone, and scapulothoracic mechanics.12 

However, unfortunately, often the specific nature of the disease, makes this management fail to 

bring relief to patients and it is necessary to implement stabilizing surgical treatment, which has 

a higher risk of failure than in patients without hEDS.12 This treatment should focus on 

addressing capsular redundancy and reinforcement with allograft tissue. Only if these are not 

effective are bone block procedures considered.12 If complaints persist and dislocations 

continue to recur, salvage treatment such as shoulder arthroplasty or arthrodesis is introduced.12 

However, it is worth noting that this is a simplified regimen and the optimal surgical treatment 

of shoulder instability in patients with hEDS has not yet been established in the literature. 

  The surgical interventions mentioned in this systematic review should be performed by 

an experienced surgeon who is familiar with patients with hypermobility and hEDS, as this is 

a group that is particularly at risk of failure and complications after surgery.12 The crux of the 

problem in the topics described in our paper is that many of the surgical techniques mentioned 
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do not have studies on large groups of patients to test long-term efficacy in improving quality 

of life. Moreover, such studies are even more lacking within the initially small group of patients 

that constitute hEDS patients. This creates a significant problem and generates a great need for 

long-term studies on relatively large groups of patients with hEDS, as this is necessary in order 

to make comparisons between different surgical methods, comparing not only the methods 

themselves but also comparing their effectiveness between patients without underlying 

connective tissue disease and those suffering from hEDS. Due to the rarity of hEDS, there is a 

significant paucity of reports on both conservative and surgical treatment. Therefore, 

management should be individualized and based on research-proven findings, which are still 

lacking. 

Future studies should aim to test whether the above-described procedures offer clinical 

benefit in patients with hEDS. Preoperative diagnosis of hEDS will allow informed consent to 

be obtained from patients regarding their higher level of surgical risk, as well as prepare the 

attending surgeon for the increased risk of postoperative complications that may occur in this 

patient population. Further research is needed on both orthopedic surgery in patients without 

hEDS and in patients with hEDS. Only studies on large groups of patients with long-term follow 

up can give scientifically validated data on the actual effectiveness of the various methods and 

be the basis for proposing the most effective methods to patients. This is extremely important, 

as proper management of unstable, painful shoulder joints will not only give patients relief from 

pain, but also reduce the risk of psychological complaints and many other possible 

complications in the course of hEDS. 
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