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Abstract
Purpose of Review  Ehlers–Danlos syndrome (EDS) is a congenital connective tissue disorder that is often marked by chronic 
pain and considerable functional impairment. Pain in EDS is typically multifaceted, involving musculoskeletal, neuropathic, 
autonomic, and centralized pain components. The present investigation, therefore, aims to examine common pain pheno-
types and mechanisms in EDS and to discuss strategies for interdisciplinary pain management briefly.
Recent Findings  Recent studies have identified multiple sources of pain etiologies in EDS, including joint instability, repeti-
tive microtrauma, small fiber neuropathy, and dysfunctional central pain processing. There is also growing evidence that 
nociceptive pain mechanisms and psychological factors may play a role in pain experience. Furthermore, current literature 
promotes multidisciplinary care models that synthesize physical therapy targeting joint stabilization and neuromuscular con-
trol, symptom-specific pharmacologic therapy, and psychological interventions. In addition, recent studies have investigated 
complementary therapies, including trigger-point injections, that may provide benefit. Despite this, high-quality evidence 
supporting interventional and specific pharmacologic regimens remains sparse.
Summary  EDS pain remains multifaceted and requires an individualized and mechanism-informed approach to treatment. 
Integrated care models that include rehabilitation, phenotype-guided pharmacotherapy, and behavioral interventions form 
the bedrock of management. Ongoing research is necessary to refine phenotype-driven treatment strategies further.
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Introduction

Ehlers-Danlos syndrome (EDS) is an inherited connective 
tissue disorder caused by defective collagen biosynthesis, 
leading to a disorganized extracellular matrix. Current EDS 
guidelines divide presentations into 13 subtypes, including 
classical, vascular, and hypermobile subtypes [1]. Addition-
ally, the Beighton score, a 9-point evaluation of generalized 
joint hypermobility, is often a core component of diagnostic 
evaluation [2].

The hypermobile subtype of EDS is the most common 
and is often associated with chronic musculoskeletal pain. 
Alternatively, the classical and vascular subtypes are char-
acterized by hyperelasticity and vascular abnormalities, 
respectively. Although EDS is commonly described as 
a connective tissue disorder, it is now viewed as a multi-
system condition including autonomic, neurological, and 
immunological problems [3].

One of the most common problems seen in patients with 
EDS is chronic pain. Patients with EDS typically express 
symptoms of headache, neuropathy, gastrointestinal dys-
motility, and disorganized proprioception. These symptoms 
can cause a significant burden on patients and have a dev-
astating impact on their daily lives. Despite the high inci-
dence of pain seen in Ehlers-Danlos patients, there is still 
a frequent lack of care about the comfort of these symp-
toms. Common pain reliefs only target direct pain and fail to 
address the multisystem condition. An effective approach to 
the management of this pain consists of phenotype-directed 
pharmacologic therapy, psychological intervention, and 
rehabilitation. In this review, we will discuss the mecha-
nisms of pain, clinical pain phenotypes, and pain manage-
ment seen in patients with EDS.

Methods

To construct our review methodology, we followed estab-
lished methodological guidelines for narrative reviews in 
accordance with the Scale for the Assessment of Narrative 
Review Articles (SANRA) framework. We included articles 
spanning 1992 to March 2026, encompassing both cur-
rent investigations and pertinent historical data. Our search 
extended to abstracts, literature, complete manuscripts, con-
sensus statements, clinical practice guidelines, and compar-
ative studies about Ehlers-Danlos pain.

We used PubMed databases through March 2026. Search 
terms included varying combinations of the following: 
Ehlers-Danlos pain, neuropathic pain, Ehlers-Danlos pain 
management, rehabilitation, physical therapy, pain mecha-
nisms, pain phenotypes. All authors independently per-
formed the search and screened abstracts for relevance. 

Full manuscripts were subsequently reviewed upon deter-
mination of inclusion. Additional references were obtained 
through snowballing from pertinent manuscripts. Only stud-
ies primarily presented in English were included, and final 
inclusion of studies in the review was based on unanimous 
agreement. Data abstracted encompassed the publication 
year, article purpose, study design, study objective, inter-
ventions, variables assessed, and principal findings. The lit-
erature included was synthesized into thematic categories 
rather than quantitatively.

Mechanisms of Pain

Connective Tissue Laxity and Mechanical Instability

The disruption of the extracellular matrix in patients with 
EDS is associated with joint hypermobility and tissue hyper-
elasticity, leading to altered load transmission in joints and 
tissues. Repeated injury due to increased ligament laxity 
and joint hypermobility can lead to ligament stretching and 
tearing, causing soft-tissue trauma and pain. As the disease 
progresses, increased muscular compensation is necessary 
to stabilize the hypermobile joints, which may contribute to 
fatigue and myofascial pain [4, 5].

Repetitive Microtrauma and Altered Proprioception

Not only are patients with EDS more likely to experience 
macroscopic injuries, but they also may be vulnerable 
to microtrauma. Proprioceptive impairment is a com-
mon finding in individuals with EDS. Individuals with 
EDS are less precise in identifying joint positioning than 
healthy controls [6]. The hyperelasticity observed in EDS 
also reduces structural support and impairs force trans-
mission [7].

Furthermore, although direct research on repetitive 
microtrauma in patients with EDS is limited, the combi-
nation of altered gait mechanics, impaired proprioception, 
and abnormal tissue mechanical properties can repeatedly 
subject tissues to mechanical stress and negatively affect 
peripheral nociceptive input.

Peripheral and Central Sensitization

In 2022, a study by De Wandele et al. assessed the mechani-
cal and thermal pain thresholds of 20 women with Ehlers-
Danlos syndrome compared with 20 healthy control women. 
The patients with EDS had increased temporal summation 
of pain and reduced mechanical and thermal pain thresh-
olds [8]. Increased temporal summation of pain is consis-
tent with central sensitization and central pain processing in 
patients with Ehlers-Danlos.
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An earlier study by Di Stefano et al. assessed patients 
with EDS who also showed increased wind-up ratios and 
decreased heat and cold pain thresholds [9]. However, these 
patients with EDS were found to have no somatosensory 
nervous system damage. These findings are consistent with 
abnormal central nervous system pain processing rather 
than large fiber peripheral neuropathy.

It has also been reported that endogenous pain inhibition 
is reduced in patients with EDS. Patients showed reduced 
ability to suppress pain during a conditioning stimulus, indi-
cating impaired descending inhibitory control [8]. Together, 
these findings support altered pain modulation with abnor-
mal central nervous system pain control in patients with 
Ehlers-Danlos.

Autonomic Dysfunction and Small Fiber Neuropathy

Another contributor to symptom burden in patients with 
EDS is autonomic dysfunction. In a 2017 study, patients 
with Ehlers-Danlos demonstrated an increased baroreflex 
sensitivity and an altered cardiovascular autonomic profile 
compared with healthy controls [10].

In a 2016 study, patients with EDS underwent struc-
tural and functional small-fiber assessments. They were 
found to have abnormal thermal pain thresholds and 
reduced intraepidermal nerve fiber density, indicat-
ing involvement of thin myelinated and unmyelinated 
fibers [11]. Dysfunction of these fibers may contribute to 
autonomic symptoms and impaired thermal sensation in 
patients with EDS.

The presence of both autonomic abnormalities and 
small fiber neuropathy suggests that altered autonomic and 
peripheral nerve signaling may contribute to the persistence 
of chronic pain in patients with EDS [10, 11].

Mast Cell Activation and Neuroimmune Contributions

A potential contributor to symptoms found in patients 
with EDS is mast cell activation. By releasing proin-
flammatory mediators, including histamine, prostaglan-
dins, cytokines, and proteases, mast cells may influence 
inflammation, connective tissue remodeling, and mul-
tisystem effects [12]. While the mechanism remains 
uncertain, a 2026 study emphasizes that both EDS and 
mast cell activation syndrome share similar symptoms, 
including dysautonomia, allergies, and gastrointestinal 
problems [3].

Overall, the pain seen in EDS is multifactorial. The con-
nective tissue hyperelasticity and joint hypermobility are 
common causes of dislocations and can also lead to repeti-
tive microtrauma. Impaired proprioception can further 

increase the patient’s risk of more injuries due to altered 
gait mechanisms and increased mechanical stress. Defec-
tive central and peripheral pain sensitization can lead to 
decreases in pain inhibition. Autonomic and small fiber 
neuropathy can impair thermal sensation and contribute 
to persistent pain. Mast cell activation and neuroimmune 
mechanisms may contribute to a broad range of symptoms 
in patients with EDS, although the relationship remains 
incompletely understood. Collectively, these findings sup-
port the multifactorial nature of pain in EDS and the need 
for improved management strategies.

Clinical Pain Phenotypes

Since the pain in EDS can arise from multiple mechanisms, 
it is often categorized into several clinical pain phenotypes. 
These phenotypes help to explain the different ways pain can 
be present in individuals with EDS. It can also help explain 
why symptoms may vary among patients. Pain associated 
with EDS can appear as joint and musculoskeletal pain 
related to hypermobility, nerve-related pain, headaches, or 
visceral pain affecting internal organs [13]. The most com-
monly described phenotypes include musculoskeletal pain, 
headache, and craniofacial pain; neuropathic or widespread 
pain; and visceral or pelvic pain.

Musculoskeletal Pain

Of those phenotypes, musculoskeletal pain is the most 
prevalent and earliest symptom reported in individuals with 
EDS. Musculoskeletal pain is closely associated with joint 
hypermobility, which occurs when joints move beyond their 
normal range of motion due to abnormalities in connective 
tissue. As a result of this increased joint range of motion, 
joints may become less stable. Increased joint laxity can 
make some joints more vulnerable to subluxations, dislo-
cations, and repeated minor injuries. The shoulders, knees, 
and ankles are among the joints most commonly reported 
as unstable or painful [14]. With repeated strain over time, 
both the joints and the surrounding muscles may develop 
chronic pain. In addition to joint pain, many affected indi-
viduals experience myofascial pain, characterized by ten-
derness in the muscles and surrounding connective tissue. 
Trigger points in these muscles can cause pain in a specific 
spot or spread to other parts of the body. Many people with 
EDS also experience axial pain in the spine, neck, and lower 
back, which may result from spinal instability and increased 
strain on the vertebral joints and surrounding soft tissues. 
While musculoskeletal pain is the most common pheno-
type in EDS, pain can also present in other forms, including 
headaches and craniofacial pain.
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Headaches and Craniofacial Pain

Headaches and craniofacial pain are also commonly 
reported in patients with EDS. Migraines tend to occur more 
in individuals with hypermobile EDS. In fact, Henderson et 
al. note that people with EDS frequently experience mul-
tiple different types of headaches [15]. Cervicogenic head-
aches are another type of pain that can occur in individuals 
with EDS. Some people with EDS experience headaches 
that start in the neck and spread into the head. This may be 
related to craniocervical instability, where weakened liga-
ments in the upper neck make the area less stable and can 
irritate nearby nerves. Other issues, such as temporoman-
dibular joint dysfunction (TMD), can also cause facial pain, 
including jaw pain, clicking, or difficulty chewing. Related 
conditions are also common in people with joint hypermo-
bility. For example, JHS is linked to a wide range of coex-
isting medical conditions, including TMD, cervical disc 
disease, fibromyalgia, sleep disturbances, and anxiety [16]. 
Thus, headaches are not the only form of pain experienced 
by those affected, as some patients also develop neuropathic 
or widespread pain that involves the nervous system.

Neuropathic Pain

Pain does not always come from joints or muscles alone. It 
can also show up in forms of neuropathic or widespread pain 
involving the nervous system. Symptoms can include burn-
ing sensations, tingling, numbness, or sharp, shooting pain. 
Since this type of pain is not always linked to a specific joint 
or muscle problem, patients may find it difficult to pinpoint 
the source or clearly describe their sensations. In this regard, 
pain in EDS is more complex than expected and cannot be 
explained solely by musculoskeletal problems [17].

Nerve involvement is another source of pain for many 
patients. This type of pain is often described as peripheral 
neuropathic, meaning it affects nerves outside the brain and 
spinal cord. Some individuals with EDS have also been 
found to develop small fiber neuropathy, a condition that 
affects the small sensory nerve fibers responsible for detect-
ing pain and temperature. There is also significant overlap 
between EDS and fibromyalgia. Fibromyalgia is associated 
with widespread pain, fatigue, and increased sensitivity to 
pain. This may further contribute to the chronic discom-
fort experienced by many people with connective tissue 
disorders.

Visceral and Pelvic Pain

Visceral and pelvic pain are also reported in those with 
EDS. Abdominal pain, bloating, nausea, and constipation 
are common gastrointestinal symptoms. Gastrointestinal 

dysmotility, in which the digestive system does not move 
food through the body efficiently, has been linked to many of 
these symptoms. Research by Hakim and Grahame (2004) 
found that patients with hypermobile EDS seen in a hyper-
mobility clinic reported gastrointestinal symptoms much 
more often than age and sex-matched individuals without 
the condition (37% compared to 11%) [18]. Some individu-
als with EDS also experience chronic pelvic pain, which is 
related to connective tissue laxity. These syndromes may be 
linked to pelvic floor dysfunction or irritation of the pel-
vic nerves. Since connective tissue is found throughout the 
body, it can cause problems beyond just the joints.

Pain in EDS can present in several ways.
Although musculoskeletal pain from joint instability is 

the most common, patients may also experience headaches, 
nerve pain, widespread body pain, and symptoms affect-
ing the digestive and pelvic systems. Since all these symp-
toms can occur simultaneously, it is difficult to pinpoint the 
source of the patient’s pain. This is why recognizing the 
different pain phenotypes associated with EDS is impor-
tant for improving diagnosis. It also allows us to develop 
more effective treatments for individuals living with this 
condition.

Emerging Clinical Concepts in Pain Management

Pain in EDS can be chronic and often disabling. EDS pain 
often evolves, shifting from instability-driven musculoskel-
etal nociceptive pain in adolescence to a diffuse and cen-
trally mediated neuropathic pain exacerbated by central 
nervous system sensitization in adulthood. This progression 
has been described in multiple literature reviews of the con-
dition [4, 13]. Furthermore, this progression parallels the 
temporal model of central sensitization proposed by Halili, 
in which chronic peripheral nociceptive signals can lower 
pain amplification thresholds and alter responses to treat-
ments [19]. Given this complexity, management strategies 
must be individualized and specific to the pain mechanism 
and stage of disease, targeting the multitude of causes, 
including musculoskeletal, neuropathic, autonomic, vis-
ceral, and central sensitization [4, 20, 21].

Non-Pharmacologic and Multidisciplinary Management

Nonpharmacologic Strategies consistently form the foun-
dation of EDS pain management, as numerous reviews 
point to the efficacy of physical therapy in long-term pain 
management [20, 22, 23]. One review posits that multidis-
ciplinary models combining physical strengthening with 
proprioceptive exercises, followed by gentle stretching, are 
especially effective [22]. In another review discussing the 
investigation of multidisciplinary approaches, rehabilitation 
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programs are consistently associated with improvements in 
pain and function [24]. Notably, however, this is primar-
ily supported by low-level evidence. Lastly, another paper 
emphasizes gradual exercise progression, avoiding overly 
aggressive regimens that may exacerbate pain or cause joint 
dislocation [23]. However, in the context of the temporal 
model of central sensitization, patients demonstrating dif-
fuse pain amplification may require symptom stabilization 
prior to progression to strengthening programs [19]. This 
subset of patients may benefit from interventions includ-
ing psychologic therapies, activity pacing, and cautiously 
graded rehabilitation regimens [20, 22, 25]. Furthermore, 
inter-operator variability in administration limits consistent 
efficacy.

Myofascial pain presents as a potentially underrecog-
nized component of symptomatic burden in EDS. One case 
study described the use of myofascial trigger point injec-
tions after little improvement from physical therapy for a 
patient with hEDS and reported a significant reduction in 
pain [26]. Notably, this report reveals the importance of 
identifying focal sources of pain within a broader multisys-
tem presentation. Furthermore, another study emphasized 
that targeted myofascial interventions can provide signifi-
cant benefit as part of a comprehensive pain management 
plan [21]. It should be noted, however, that rigorous ran-
domized controlled trials on procedural interventions and 
EDS remain sparse and should comprise only a small part 
of a multimodal pain management plan.

Lastly, a few authors have explored the psychological 
aspect of pain and EDS. One narrative review describes high 
rates of hypervigilance, illness uncertainty, catastrophizing 
of pain, and medical invalidation amongst hEDS patients 
[25]. They further emphasize that cognitive and emotional 
processes exacerbate disability and the patient’s ability to 
cope with illness. Strategies such as cognitive behavioral 
therapy and acceptance-based approaches may augment 
preexisting management strategies even without a reduc-
tion in pain intensity. Additionally, another study describing 
current pain control methods and their efficacy reported the 
prevalence and potential benefits of complementary behav-
ioral therapies alongside current pain regimens for EDS 
patients [27].

Pharmacologic Management

Medication management of EDS pain exacerbations largely 
includes non-opioid analgesics such as acetaminophen, non-
steroidal anti-inflammatory drugs, tricyclic antidepressants, 
and serotonin norepinephrine reuptake inhibitors. Multiple 
studies, however, have identified adverse effects such as 
gastrointestinal disturbance, dysautonomia-related symp-
toms, and mast cell-associated manifestations, which can 

hinder widespread use [21, 23]. Importantly, neuropathic 
pain exacerbated by diffuse hyperalgesia can be addressed 
with centrally acting agents. Multiple reviews and expert 
recommendations corroborate the use of serotonin norepi-
nephrine reuptake inhibitors, tricyclic antidepressants, and 
gabapentinoids for the treatment of impaired pain modula-
tion in EDS [4, 20, 23]. However, the paucity of numer-
ous large-scale randomized controlled trials and systematic 
reviews supporting their use should prompt careful consid-
eration before their implementation into a pain management 
protocol. Importantly, patients experiencing significant cen-
tralized pain sensitization may also experience diminishing 
analgesic effects from increasing medication doses while 
remaining susceptible to secondary adverse effects [19]. 
These options should thus be explored as components of a 
stage-specific and phenotype-tailored strategy.

Controversially, opiates remain a viable option for EDS-
related pain management. One review investigated the use 
of closely monitored and structured opioid regimens for 
patients with severe and refractory pain, finding potential 
benefit for these cases [20]. In contrast, another review dis-
cussed variability in patient-reported efficacy of opioid ther-
apy for long-term EDS-related pain [27]. It should be noted, 
however, that these reviews caution against long-term opi-
oid use due to known risks of tolerance, social implications, 
and opioid-induced hyperalgesia. Furthermore, it is impera-
tive to assess risks and benefits for each patient before ini-
tiation of opiate regimens.

Interventional Approaches

In patients with specific structural or peripheral sources of 
pain, interventional approaches may be beneficial. Options 
for interventional procedures include trigger point injec-
tions, joint injections, peripheral nerve blocks, radiofre-
quency ablation, and neuromodulation for refractory cases 
of pain [20, 21, 26]. However, multiple factors may increase 
the risk of adverse effects, including tissue fragility, pro-
pensity for bruising, and impaired wound healing [23]. Evi-
dence regarding interventional approaches in EDS patients 
remains extremely limited, however numerous cases of 
peripheral nerve blocks in patients of varying EDS sub-
types have been reported. The distinction between subtypes 
should prompt additional consideration when evaluating 
patients for interventional procedures. Namely, patients 
with the vascular subtype may pose an increased risk for 
bleeding, arterial rupture, and hematoma formation [28–30]. 
Additionally, a theoretical risk for decreased block efficacy 
exists in hEDS patients, with proposed explanations pos-
iting that tissue scarring in hEDS patients may inhibit the 
spread of local anesthesia and that increased vessel perme-
ability permits faster uptake of local anesthetics [30, 31]. A 
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case series and additional case report investigated peripheral 
nerve blocks in EDS patients and no patients in either report 
developed complications from bleeding or hematoma for-
mation [29, 31]. However, five out of the combined twenty 
three cases were deemed to have a block failure with all 
affected patients being of the hypermobile subtype [29, 31]. 
This preliminary evidence highlights the nuances of inter-
ventional approaches for pain relief in EDS patients.

Related to the lack of rigorous randomized controlled 
trials, definitive recommendations cannot be made at this 
time, and procedural interventions should be thoroughly 
discussed with patients in a shared decision-making model. 
Furthermore, these interventions should complement a 
comprehensive pain management regimen.

Complementary Therapies and Multidisciplinary Care

Sparse evidence exists for complementary therapies, though 
they may provide some benefit to patients as adjunctive 
modalities. Multiple reviews discuss current investigational 
therapies, including low-dose naltrexone and TENS units, 
which show some promise [20, 21, 32]. However, further 
research is necessary before implementation into pain pro-
tocols. On the other hand, current literature suggests that a 
multidisciplinary, longitudinal care model can achieve opti-
mal pain outcomes for EDS patients, resulting in consistent 
improvements in functional capacity and quality of life [20, 
22, 24]. This care must be well coordinated, as fragmented 
care contributes to poor patient outcomes.

In conclusion, a balanced care plan that includes reha-
bilitation, phenotype-directed pharmacologic therapy, and 
psychological interventions is required for optimal patient 
outcomes, with procedural interventions helping only a 
minority of patients. Furthermore, physicians must match 
treatment modalities to the pain phenotypes observed in 
EDS patients, as summarized in Table 1. Despite growing 
discussion on the topic, high-quality interventional and 
pharmacologic trials remain limited and are necessary to 
bolster recommendations for treatment strategies to opti-
mize longitudinal outcomes.

Recent Updates

In recent years, studies on EDS have evolved as scientists and 
clinicians have gained a better understanding of connective 
tissue disorders and the wide variation in symptoms between 
patients. Many have focused on identifying genetic markers 
for the hypermobile subtype. The genetic cause of hEDS has 
not yet been clearly identified, unlike other EDS subtypes that 

Table 1  Management approaches for pain phenotypes in Ehlers-Dan-
los syndrome
Pain 
Phenotype

Clinical 
Features

Management Approach

Localized 
nociceptive 
musculo-
skeletal pain

Joint pain 
exacerbated by 
activity, recur-
rent sublux-
ations, focal 
tenderness

Targeted physical therapy 
emphasizing joint stabilization, 
proprioceptive retraining, and neu-
romuscular control [13, 20, 22, 23]. 
Short-term bracing during high-
risk activities may be beneficial 
[13]. Intermittent acetaminophen or 
NSAIDs for acute flares [21, 23]. 
Selective image-guided joint injec-
tions in carefully selected patients 
[20, 21].

Myofascial 
pain

Palpable trigger 
points, regional 
muscle tight-
ness, referred 
pain patterns

Myofascial release and graded 
strengthening within rehabilitation 
programs [22, 23]. Trigger point 
injections as adjunctive therapy 
in focal refractory cases [21, 26]. 
Integration within multidisciplinary 
framework recommended [24].

Axial spine 
pain

Cervical or 
lumbar back 
pain aggravated 
by posture 
or prolonged 
activity

Deep cervical and core stabi-
lizer strengthening with postural 
retraining [13, 23]. Activity pacing 
and ergonomic modification [22]. 
Cautious consideration of facet or 
sacroiliac interventions in discrete 
structural pathology [20, 21].

Headache 
disorders

Migraine or ten-
sion headaches, 
posterior head/
neck stiffness; 
photophobia,

Standard migraine pharmacother-
apy according to established guide-
lines; cervical stabilization therapy 
in instability-related headache 
[4, 13]. Selective occipital nerve 
blocks or procedural interventions 
in refractory cases [20, 21].

Neuropathic 
pain

Burning pain, 
paresthesias, 
allodynia; 
small fiber 
involvement

Serotonin–norepinephrine reuptake 
inhibitors, tricyclic antidepressants, 
and gabapentinoids guided by phe-
notype [4, 20, 23]. Graded activity 
exposure within multidisciplinary 
care [22, 24].

Widespread/
centralized 
pain

Diffuse pain, 
hyperalgesia, 
fatigue, sleep 
disturbance

Multidisciplinary rehabilitation 
emphasizing functional restoration 
[22, 24]. Centrally acting phar-
macotherapy [20, 23]. Cognitive 
behavioral therapies addressing 
illness-related distress [25].

Visceral or 
pelvic pain

Abdominal 
pain, gastroin-
testinal-related 
dysmotility and 
discomfort, 
pelvic floor 
dysfunction

Multispecialty coordination with 
targeted pelvic floor therapy [21, 
22]. Neuromodulatory medications 
[20]. Integrated management of 
multisystem pathologies.

Pain flares Exacerba-
tions related to 
subluxation, 
overuse, or 
stress

Activity modification and bracing 
[13]. Limited-duration pharmaco-
logic support for flares [21, 23]. 
Pacing and self-management strate-
gies [22, 27].
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are linked to specific genetic mutations. Large genetic meta-
analyses have been conducted to understand better this condi-
tion—one of these projects aimed to identify potential genetic 
factors in the genomes of 1,815 individuals with hEDS [33]. 
The authors identified multiple genes with genome-wide sig-
nificance, including those implicated in neuroimmune and 
pain signaling pathways, connective tissue zinc transporta-
tion, and central nervous system development.

Another notable advancement is a recent pilot random-
ized trial of the Hypermobile Online Pain Management 
(HOPE) program. This study examined how an online, self-
paced behavioral pain intervention performed on feasibility, 
acceptability, and appropriateness measures in addition to 
eight clinical effectiveness outcomes for 70 hEDS patients 
[34]. The authors report that the program was associated 
with modest improvements in condition and pain intensity. 
On the other hand, another retrospective cohort study of 290 
EDS patients assessing the efficacy of 17 treatment modali-
ties found that fewer than 30% of hEDS patients showed 
significant improvement with any of the treatment modali-
ties used [35]. Among the most helpful interventions were 
physical therapy and targeted exercise, findings that echo 
those of prior studies on this topic. These studies highlight 
the persistent challenge of implementing effective pain 
treatments for EDS and emphasize the importance of indi-
vidualized care planning for patients.

Other recent studies are beginning to shape future EDS 
pain care. Small fiber neuropathy and autonomic dysregula-
tion have been implicated in both pain generation and sen-
sory processing mechanisms, in addition to the comorbid 
presentation of functional neurologic phenomena in many 
hEDS patients [36, 37]. Evidence for the former stems 
from a robust retrospective case-control study of 270 hEDS 
patients examining a litany of outcome measures includ-
ing validated surveys, autonomic function, cerebrovascu-
lar, respiratory, neuropathic, and inflammatory markers 
[36]. However, the study examining functional neurologic 
phenomena only examined 24 hEDS patients and assessed 
for seven functional neurologic signs [37]. Furthermore, a 
recent scoping review of orthopedic surgery outcomes high-
lights the dearth of high-quality evidence guiding operative 
decision-making, underscoring the need for caution when 
evaluating surgical options for pain relief [38]. Lastly, 
a newly published review on anesthetic resistance cited 
increasing rates of anesthetic failure in EDS patients [39]. 
One revisited potential mechanism was increased vascular 
permeability precipitating increased systemic absorption, 
as previously mentioned. However, evidence supporting 
this theory remains mixed. The review also discusses per-
sistent inflammatory states in tissues that serve to lower 
extracellular pH, therefore increasing the ionized fraction of 
anesthetic molecules and decreasing neuronal penetration. 

Continued research will provide additional opportunities 
to better understand EDS mechanisms, contributing to 
improved diagnoses and more accurate approaches to man-
aging symptoms.

Conclusion

EDS can often cause complex and multifaceted chronic pain 
in many patients, which can often go unrecognized by phy-
sicians. Further understanding of this topic is paramount, as 
successful pain management requires approaches tailored to 
patients’ pain etiologies beyond traditional musculoskeletal 
practices. As discussed, EDS pain can arise from a litany 
of mechanisms, including joint instability, repetitive micro 
trauma, neuropathic pathologies, and centrally mediated 
pain sensitization. These mechanisms can present them-
selves as chronic craniofacial, musculoskeletal, gastrointes-
tinal, neuropathic, and pelvic pain.

Therefore, effective pain management in EDS requires 
a multidisciplinary approach integrating physical rehabili-
tation, individualized pharmacologic therapy, and behav-
ioral interventions, with complementary therapies in select 
cases. Recognizing the diversity of pain phenotypes is para-
mount, as tailored treatment protocols can improve patient 
outcomes and reduce long-term disability. Furthermore, 
future research on the development of stage-specific treat-
ment regimens may provide significant benefit to patients 
experiencing central pain sensitization. The current litera-
ture supports a comprehensive, patient-centered approach to 
management, but further research is needed to understand 
pain mechanisms better and refine evidence-based treatment 
strategies.

Key References

	● Basem JI, Lin T, Mehta ND. A Comprehensive Review: 
Chronic Pain Sequelae in the Presence of Ehlers–Danlos 
Syndrome. Curr Pain Headache Rep. 2022;26(12):871–
876. doi:https:/​/doi.or​g/10.10​07/s1​1916-022-01093-z.

○ Excellent review on Ehlers–Danlos Syndrome.

	● Zhou Z, Rewari A, Shanthanna H. Management of 
chronic pain in Ehlers–Danlos syndrome: Two case re-
ports and a review of literature. Medicine (Baltimore). 
2018;97(45):e13115. ​d​o​i​:​​​​h​t​t​p​​s​:​/​​/​d​o​​i​.​o​r​g​/​1​0​.​1​0​9​7​/​M​D​.​0​
0​0​0​0​0​0​0​0​0​0​1​3​1​1​5​​​​​.​​

○ Excellent review on Ehlers–Danlos Syndrome.

https://doi.org/10.1007/s11916-022-01093-z
https://doi.org/10.1097/MD.0000000000013115
https://doi.org/10.1097/MD.0000000000013115


1 3

   92   Page 8 of 9 Current Pain and Headache Reports           (2026) 30:92 

Author Contributions  All authors listed have made a direct and intel-
lectual contribution to the work and approved for publication.

Funding  No funding.

Data Availability  No datasets were generated or analysed during the 
current study.

Declarations

Ethics Approval  This article is based on previously conducted studies 
and does not contain any new studies with human participants or ani-
mals performed by any of the authors.

Human and Animal Rights  All reported studies/experiments with hu-
man or animal subjects performed by the authors have been previously 
published and complied with all applicable ethical standards (includ-
ing the Helsinki declaration and its amendments, institutional/national 
research committee standards, and international/national/institutional 
guidelines).

Competing interests  Alan D Kaye is the Editor-in-Chief for CPHRs. 
Alaa Abd-Elsayed is the editor of CPHRs.

Conflict of interest  ADK is the editor in chief for CPHRs. AAE is the 
editor for CPHRs.

References

1.	 Malfait F, Francomano C, Byers P, et al. The 2017 international 
classification of the Ehlers-Danlos syndromes. Am J Med Genet 
C Semin Med Genet. 2017;175(1):8–26. ​h​t​t​​p​s​:​/​​/​d​o​​i​.​o​​r​g​/​1​0​.​1​0​0​2​/​
a​j​m​g​.​c​.​3​1​5​5​2​​​​​.​​​

2.	 Malek S, Reinhold EJ, Pearce GS. The Beighton Score as a measure of 
generalised joint hypermobility. Rheumatol Int. 2021;41(10):1707–
16. ​h​t​t​​p​s​:​/​​/​d​o​​i​.​o​​r​g​/​1​0​.​1​0​0​7​/​s​0​0​2​9​6​-​0​2​1​-​0​4​8​3​2​-​4​​​​​.​​​

3.	 Cuenca-Gómez JA, Dawid-Milner MS, Sánchez-Martínez R. 
Association between Ehlers-Danlos syndrome and mast cell 
activation syndrome: Is there scientific evidence? Rev Clin Esp. 
2026;226(2):502457. ​h​t​t​​p​s​:​/​​/​d​o​​i​.​o​​r​g​/​1​0​.​1​0​1​6​/​j​.​r​c​e​n​g​.​2​0​2​6​.​5​0​2​4​5​7​​​​​.​​​

4.	 Malfait F, Colman M, Vroman R, et al. Pain in the Ehlers-Danlos 
syndromes: Mechanisms, models, and challenges. Am J Med 
Genet C Semin Med Genet. 2021;187(4):429–45. ​h​t​t​​p​s​:​/​​/​d​o​​i​.​o​​r​g​/​
1​0​.​1​0​0​2​/​a​j​m​g​.​c​.​3​1​9​5​0​​​​​.​​​

5.	 Palmer S, Denner E, Riglar M, Scannell H, Webb S, Young G. 
Quantitative measures of tissue mechanics to detect hypermobile 
Ehlers-Danlos syndrome and hypermobility syndrome disorders: 
a systematic review. Clin Rheumatol. 2020;39(3):715–25. ​h​t​t​​p​s​:​/​​
/​d​o​​i​.​o​​r​g​/​1​0​.​1​0​0​7​/​s​1​0​0​6​7​-​0​2​0​-​0​4​9​3​9​-​2​​​​​.​​​

6.	 Clayton HA, Jones SAH, Henriques DYP. Proprioceptive pre-
cision is impaired in Ehlers-Danlos syndrome. SpringerPlus. 
2015;4:323. https:/​/doi.or​g/10.11​86/s4​0064-015-1089-1.

7.	 Whitmore M, Barker B, Chudej K, et al. A novel method of 
assessing balance and postural sway in patients with hypermobile 
Ehlers-Danlos syndrome. Front Med. 2023;10. ​h​t​t​​p​s​:​/​​/​d​o​​i​.​o​​r​g​/​1​0​.​
3​3​8​9​/​f​m​e​d​.​2​0​2​3​.​1​1​3​5​4​7​3​​​​​.​​​

8.	 De Wandele I, Colman M, Hermans L, et al. Exploring pain 
mechanisms in hypermobile Ehlers-Danlos syndrome: A case-
control study. Eur J Pain. 2022;26(6):1355–67. ​h​t​t​​p​s​:​/​​/​d​o​​i​.​o​​r​g​/​1​
0​.​1​0​0​2​/​e​j​p​.​1​9​5​6​​​​​.​​​

9.	 Di Stefano G, Celletti C, Baron R, et al. Central sensitization as 
the mechanism underlying pain in joint hypermobility syndrome/

Ehlers-Danlos syndrome, hypermobility type. Eur J Pain. 
2016;20(8):1319–25. https:/​/doi.or​g/10.10​02/ej​p.856.

10.	 Celletti C, Camerota F, Castori M, et al. Orthostatic Intolerance 
and Postural Orthostatic Tachycardia Syndrome in Joint Hyper-
mobility Syndrome/Ehlers-Danlos Syndrome, Hypermobility 
Type: Neurovegetative Dysregulation or Autonomic Failure? 
BioMed Res Int. 2017;2017:9161865. ​h​t​t​​p​s​:​/​​/​d​o​​i​.​o​​r​g​/​1​0​.​1​1​5​5​/​2​0​
1​7​/​9​1​6​1​8​6​5​​​​​.​​​

11.	 Cazzato D, Castori M, Lombardi R, et al. Small fiber neuropa-
thy is a common feature of Ehlers-Danlos syndromes. Neurology. 
2016;87(2):155–9. ​h​t​t​​p​s​:​/​​/​d​o​​i​.​o​​r​g​/​1​0​.​1​2​1​2​/​W​N​L​.​0​0​0​0​0​0​0​0​0​0​0​0​2​8​4​7​​​​​.​​​

12.	 Monaco A, Choi D, Uzun S, Maitland A, Riley B. Association 
of mast-cell-related conditions with hypermobile syndromes: a 
review of the literature. Immunol Res. 2022;70(4):419–31. https:/​
/doi.or​g/10.10​07/s1​2026-022-09280-1.

13.	 Castori M. Pain in Ehlers-Danlos syndromes: manifestations, 
therapeutic strategies and future perspectives. Expert Opin 
Orphan Drugs. 2016;4(11):1145–58. ​h​t​t​​p​s​:​/​​/​d​o​​i​.​o​​r​g​/​1​0​.​1​0​8​0​/​2​1​6​
7​8​7​0​7​.​2​0​1​6​.​1​2​3​8​3​0​2​​​​​.​​​

14.	 Tinkle B, Castori M, Berglund B, et al. Hypermobile Ehlers–
Danlos syndrome (a.k.a. Ehlers–Danlos syndrome Type III and 
Ehlers–Danlos syndrome hypermobility type): Clinical descrip-
tion and natural history. Am J Med Genet C Semin Med Genet. 
2017;175(1):48–69. https:/​/doi.or​g/10.10​02/aj​mg.c.31538.

15.	 Henderson FC, Austin C, Benzel E, et al. Neurological and spi-
nal manifestations of the Ehlers–Danlos syndromes. Am J Med 
Genet C Semin Med Genet. 2017;175(1):195–211. ​h​t​t​​p​s​:​/​​/​d​o​​i​.​o​​r​g​
/​1​0​.​1​0​0​2​/​a​j​m​g​.​c​.​3​1​5​4​9​​​​​.​​​

16.	 Bendik EM, Tinkle BT, Al-shuik E, et al. Joint hypermobility syn-
drome: A common clinical disorder associated with migraine in 
women. Cephalalgia. 2011;31(5):603–13. ​h​t​t​​p​s​:​/​​/​d​o​​i​.​o​​r​g​/​1​0​.​1​1​7​7​
/​0​3​3​3​1​0​2​4​1​0​3​9​2​6​0​6​​​​​.​​​

17.	 Camerota F, Celletti C, Castori M, Grammatico P, Padua L. Neu-
ropathic Pain Is a Common Feature in Ehlers-Danlos Syndrome. 
J Pain Symptom Manage. 2011;41(1):e2–4. ​h​t​t​​p​s​:​/​​/​d​o​​i​.​o​​r​g​/​1​0​.​1​0​
1​6​/​j​.​j​p​a​i​n​s​y​m​m​a​n​.​2​0​1​0​.​0​9​.​0​1​2​​​​​.​​​

18.	 Hakim AJ, Grahame R. Non-musculoskeletal symptoms in joint 
hypermobility syndrome. Indirect evidence for autonomic dys-
function? Rheumatology. 2004;43(9):1194–5. ​h​t​t​​p​s​:​/​​/​d​o​​i​.​o​​r​g​/​1​0​.​
1​0​9​3​/​r​h​e​u​m​a​t​o​l​o​g​y​/​k​e​h​2​7​9​​​​​.​​​

19.	 Halili A. Temporal model for central sensitization: A hypothesis 
for mechanism and treatment using systemic manual therapy, a 
focused review. MethodsX. 2023;10:101942. ​h​t​t​​p​s​:​/​​/​d​o​​i​.​o​​r​g​/​1​0​.​1​
0​1​6​/​j​.​m​e​x​.​2​0​2​2​.​1​0​1​9​4​2​​​​​.​​​

20.	 Chopra P, Tinkle B, Hamonet C, et al. Pain management in the 
Ehlers–Danlos syndromes. Am J Med Genet C Semin Med Genet. 
2017;175(1):212–9. https:/​/doi.or​g/10.10​02/aj​mg.c.31554.

21.	 Basem JI, Lin T, Mehta ND. A Comprehensive Review: Chronic 
Pain Sequelae in the Presence of Ehlers–Danlos Syndrome. Curr 
Pain Headache Rep. 2022;26(12):871–6. ​h​t​t​​p​s​:​/​​/​d​o​​i​.​o​​r​g​/​1​0​.​1​0​0​7​/​
s​1​1​9​1​6​-​0​2​2​-​0​1​0​9​3​-​z​​​​​.​​​

22.	 Castori M, Morlino S, Celletti C, et al. Management of pain and 
fatigue in the joint hypermobility syndrome (a.k.a. Ehlers–Danlos 
syndrome, hypermobility type): Principles and proposal for a mul-
tidisciplinary approach. Am J Med Genet A. 2012;158A(8):2055–
70. https:/​/doi.or​g/10.10​02/aj​mg.a.35483.

23.	 Zhou Z, Rewari A, Shanthanna H. Management of chronic pain 
in Ehlers–Danlos syndrome: Two case reports and a review of 
literature. Med (Baltim). 2018;97(45):e13115. ​h​t​t​​p​s​:​/​​/​d​o​​i​.​o​​r​g​/​1​0​
.​1​0​9​7​/​M​D​.​0​0​0​0​0​0​0​0​0​0​0​1​3​1​1​5​​​​​.​​​

24.	 Whalen KC, Crone W. Multidisciplinary Approach to Treating 
Chronic Pain in Patients with Ehlers–Danlos Syndrome: Criti-
cally Appraised Topic. J Pain Res. 2022;15:2893–904. ​h​t​t​​p​s​:​/​​/​d​o​​i​
.​o​​r​g​/​1​0​.​2​1​4​7​/​J​P​R​.​S​3​7​7​7​9​0​​​​​.​​​

25.	 Baeza-Velasco C, Bulbena A, Polanco-Carrasco R, Jaussaud R. 
Cognitive, emotional, and behavioral considerations for chronic 

https://doi.org/10.1002/ajmg.c.31552
https://doi.org/10.1002/ajmg.c.31552
https://doi.org/10.1007/s00296-021-04832-4
https://doi.org/10.1016/j.rceng.2026.502457
https://doi.org/10.1002/ajmg.c.31950
https://doi.org/10.1002/ajmg.c.31950
https://doi.org/10.1007/s10067-020-04939-2
https://doi.org/10.1007/s10067-020-04939-2
https://doi.org/10.1186/s40064-015-1089-1
https://doi.org/10.3389/fmed.2023.1135473
https://doi.org/10.3389/fmed.2023.1135473
https://doi.org/10.1002/ejp.1956
https://doi.org/10.1002/ejp.1956
https://doi.org/10.1002/ejp.856
https://doi.org/10.1155/2017/9161865
https://doi.org/10.1155/2017/9161865
https://doi.org/10.1212/WNL.0000000000002847
https://doi.org/10.1007/s12026-022-09280-1
https://doi.org/10.1007/s12026-022-09280-1
https://doi.org/10.1080/21678707.2016.1238302
https://doi.org/10.1080/21678707.2016.1238302
https://doi.org/10.1002/ajmg.c.31538
https://doi.org/10.1002/ajmg.c.31549
https://doi.org/10.1002/ajmg.c.31549
https://doi.org/10.1177/0333102410392606
https://doi.org/10.1177/0333102410392606
https://doi.org/10.1016/j.jpainsymman.2010.09.012
https://doi.org/10.1016/j.jpainsymman.2010.09.012
https://doi.org/10.1093/rheumatology/keh279
https://doi.org/10.1093/rheumatology/keh279
https://doi.org/10.1016/j.mex.2022.101942
https://doi.org/10.1016/j.mex.2022.101942
https://doi.org/10.1002/ajmg.c.31554
https://doi.org/10.1007/s11916-022-01093-z
https://doi.org/10.1007/s11916-022-01093-z
https://doi.org/10.1002/ajmg.a.35483
https://doi.org/10.1097/MD.0000000000013115
https://doi.org/10.1097/MD.0000000000013115
https://doi.org/10.2147/JPR.S377790
https://doi.org/10.2147/JPR.S377790


1 3

Page 9 of 9     92 Current Pain and Headache Reports           (2026) 30:92 

pain management in the Ehlers–Danlos syndrome hypermobility-
type: a narrative review. Disabil Rehabil. 2019;41(9):1110–8. 
https:/​/doi.or​g/10.10​80/09​638288.2017.1419294.

26.	 Tewari S, Madabushi R, Agarwal A, Gautam SK, Khuba S. 
Chronic pain in a patient with Ehlers-Danlos syndrome (hyper-
mobility type): The role of myofascial trigger point injections. J 
Bodyw Mov Ther. 2017;21(1):194–6. ​h​t​t​​p​s​:​/​​/​d​o​​i​.​o​​r​g​/​1​0​.​1​0​1​6​/​j​.​j​b​
m​t​.​2​0​1​6​.​0​6​.​0​1​7​​​​​.​​​

27.	 Arthur K, Caldwell K, Forehand S, Davis K. Pain control 
methods in use and perceived effectiveness by patients with 
Ehlers–Danlos syndrome: a descriptive study. Disabil Rehabil. 
2016;38(11):1063–74. ​h​t​t​​p​s​:​/​​/​d​o​​i​.​o​​r​g​/​1​0​.​3​1​0​9​/​0​9​6​3​8​2​8​8​.​2​0​1​5​.​1​
0​9​2​1​7​5​​​​​.​​​

28.	 De Paepe A, Malfait F. Bleeding and bruising in patients with 
Ehlers-Danlos syndrome and other collagen vascular disorders. 
Br J Haematol. 2004;127(5):491–500. ​h​t​t​​p​s​:​/​​/​d​o​​i​.​o​​r​g​/​1​0​.​1​1​1​1​/​j​.​1​
3​6​5​-​2​1​4​1​.​2​0​0​4​.​0​5​2​2​0​.​x​​​​​.​​​

29.	 Neice AE, Stubblefield EE, Woodworth GE, Aziz MF. Peripheral 
nerve block in patients with Ehlers-Danlos syndrome, hypermo-
bility type: a case series. J Clin Anesth. 2016;33:26–30. ​h​t​t​​p​s​:​/​​/​d​
o​​i​.​o​​r​g​/​1​0​.​1​0​1​6​/​j​.​j​c​l​i​n​a​n​e​.​2​0​1​6​.​0​1​.​0​0​5​​​​​.​​​

30.	 Wiesmann T, Castori M, Malfait F, Wulf H. Recommendations 
for anesthesia and perioperative management in patients with 
Ehlers-Danlos syndrome(s). Orphanet J Rare Dis. 2014;9:109. 
https:/​/doi.or​g/10.11​86/s1​3023-014-0109-5.

31.	 Patzkowski MS. Peripheral nerve blocks in patients with Ehlers-Dan-
los syndrome, hypermobility type: a report of 2 cases. J Clin Anesth. 
2016;29:50–3. ​h​t​t​​p​s​:​/​​/​d​o​​i​.​o​​r​g​/​1​0​.​1​0​1​6​/​j​.​j​c​l​i​n​a​n​e​.​2​0​1​5​.​1​0​.​0​1​5​​​​​.​​​

32.	 Song B, Ehlers-Danlos, Syndrome. An Analysis of the Current 
Treatment Options. Pain Physician. 2020;23(4):429–38. ​h​t​t​​p​s​:​/​​/​d​
o​​i​.​o​​r​g​/​1​0​.​3​6​0​7​6​/​p​p​j​.​2​0​2​0​/​2​3​/​4​2​9​​​​​.​​​

33.	 Petrucci-Nelson T, Guilhaumou S, Berrandou TE et al. Complex 
Genetics and Regulatory Drivers of Hypermobile Ehlers-Danlos 
Syndrome: Insights from Genome-Wide Association Study Meta-
analysis. MedRxiv Prepr Serv Health Sci. Published online Sep-
tember 21, 2025:2025.09.19.25336146. ​h​t​t​​p​s​:​/​​/​d​o​​i​.​o​​r​g​/​1​0​.​1​1​0​1​/​2​
0​2​5​.​0​9​.​1​9​.​2​5​3​3​6​1​4​6​​​​​​​

34.	 Chew MT, Ilhan E, Nicholson LL, et al. HOPE for Hypermo-
bile Ehlers-Danlos Syndrome (hEDS) and Hypermobility Spec-
trum Disorder (HSD)-A Pilot Randomised Controlled Trial 
of Feasibility, Acceptability and Appropriateness. Eur J Pain. 
2025;29(6):e70030. https:/​/doi.or​g/10.10​02/ej​p.70030.

35.	 Wilson FC, Bruno KA, Fairweather D, et al. Treatment Modalities, 
Pain Response, and Referrals for Hypermobile Ehlers-Danlos Syn-
drome and Hypermobility Spectrum Disorders: A Retrospective 
Study. Mayo Clin Proc Innov Qual Outcomes. 2025;9(6):100672. 
https:/​/doi.or​g/10.10​16/j.​mayocpiqo.2025.100672.

36.	 Novak P, Systrom DM, Marciano SP, et al. Hypermobile Ehlers-
Danlos Syndrome: Cerebrovascular, Autonomic and Neuropathic 
Features. Am J Med Open. 2025;14:100111. ​h​t​t​​p​s​:​/​​/​d​o​​i​.​o​​r​g​/​1​0​.​1​0​
1​6​/​j​.​a​j​m​o​.​2​0​2​5​.​1​0​0​1​1​1​​​​​.​​​

37.	 Fernandez A, Jaquet M, Aubry-Rozier B, Suter M, Aybek S, 
Berna C. Functional neurological signs in hypermobile Ehlers-
Danlos syndrome and hypermobile spectrum disorders with sus-
pected neuropathic pain. Brain Behav. 2024;14(2):e3441. ​h​t​t​​p​s​:​/​​/​
d​o​​i​.​o​​r​g​/​1​0​.​1​0​0​2​/​b​r​b​3​.​3​4​4​1​​​​​.​​​

38.	 Schubart JR, Mills SE, Rodeo SA, Francomano CA. Outcomes 
of orthopaedic surgery in Ehlers-Danlos syndromes: a scoping 
review. BMC Musculoskelet Disord. 2024;25(1):846. ​h​t​t​​p​s​:​/​​/​d​o​​
i​.​o​​r​g​/​1​0​.​1​1​8​6​/​s​1​2​8​9​1​-​0​2​4​-​0​7​9​3​7​-​6​​​​​.​​​

39.	 Kanchetty N, DeAngelo A, Davis J. Local Anesthetic Resistance: 
Pathophysiology, Clinical Recognition, and Management Strate-
gies. Curr Pain Headache Rep. 2026;30(1):45. ​h​t​t​​​​p​​s​:​​/​​/​d​​o​i​​.​​o​​r​g​/​​1​0​.​
1​0​0​7​/​s​1​1​9​1​6​-​0​2​6​-​0​1​4​8​7​-​3​​​​​.​​​

Publisher’s Note  Springer Nature remains neutral with regard to juris-
dictional claims in published maps and institutional affiliations.

Springer Nature or its licensor (e.g. a society or other partner) holds 
exclusive rights to this article under a publishing agreement with the 
author(s) or other rightsholder(s); author self-archiving of the accepted 
manuscript version of this article is solely governed by the terms of 
such publishing agreement and applicable law.

https://doi.org/10.1080/09638288.2017.1419294
https://doi.org/10.1016/j.jbmt.2016.06.017
https://doi.org/10.1016/j.jbmt.2016.06.017
https://doi.org/10.3109/09638288.2015.1092175
https://doi.org/10.3109/09638288.2015.1092175
https://doi.org/10.1111/j.1365-2141.2004.05220.x
https://doi.org/10.1111/j.1365-2141.2004.05220.x
https://doi.org/10.1016/j.jclinane.2016.01.005
https://doi.org/10.1016/j.jclinane.2016.01.005
https://doi.org/10.1186/s13023-014-0109-5
https://doi.org/10.1016/j.jclinane.2015.10.015
https://doi.org/10.36076/ppj.2020/23/429
https://doi.org/10.36076/ppj.2020/23/429
https://doi.org/10.1101/2025.09.19.25336146
https://doi.org/10.1101/2025.09.19.25336146
https://doi.org/10.1002/ejp.70030
https://doi.org/10.1016/j.mayocpiqo.2025.100672
https://doi.org/10.1016/j.ajmo.2025.100111
https://doi.org/10.1016/j.ajmo.2025.100111
https://doi.org/10.1002/brb3.3441
https://doi.org/10.1002/brb3.3441
https://doi.org/10.1186/s12891-024-07937-6
https://doi.org/10.1186/s12891-024-07937-6
https://doi.org/10.1007/s11916-026-01487-3
https://doi.org/10.1007/s11916-026-01487-3

	﻿Emerging Clinical Concepts in Pain Management of Ehlers-Danlos Syndrome
	﻿Abstract
	﻿Introduction
	﻿Methods
	﻿Mechanisms of Pain
	﻿Connective Tissue Laxity and Mechanical Instability
	﻿Repetitive Microtrauma and Altered Proprioception
	﻿Peripheral and Central Sensitization
	﻿Autonomic Dysfunction and Small Fiber Neuropathy
	﻿Mast Cell Activation and Neuroimmune Contributions


	﻿Clinical Pain Phenotypes
	﻿Musculoskeletal Pain
	﻿Headaches and Craniofacial Pain
	﻿Neuropathic Pain
	﻿Visceral and Pelvic Pain

	﻿Emerging Clinical Concepts in Pain Management
	﻿Non-Pharmacologic and Multidisciplinary Management
	﻿Pharmacologic Management
	﻿Interventional Approaches
	﻿Complementary Therapies and Multidisciplinary Care

	﻿Recent Updates
	﻿Conclusion
	﻿Key References
	﻿References


