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Abstract
Background  Joint hypermobility is associated with connective tissue disorders, hypermobile Ehlers Danlos Syndrome 
(hEDS) and Hypermobility Spectrum Disorder (HSD). Affected patients have high rates of myofascial pain and mast cell 
dysfunction, both of which have been associated with genito-pelvic pain.
Aim  To characterize diagnoses among patients with hEDS/HSD with genito-pelvic pain.gate thematic evolution and col-
laboration patterns, network visualisation and clustering analysis were carried out.
Methods  Gynecology patients were evaluated with the 5-point Hypermobility Questionnaire (5HQ), and positive patients 
underwent additional diagnostic testing for hEDS and chart review. Patients also completed Female Sexual Function Index 
(FSFI), and Female Sexual Distress Scale (F-SDS) scales. Diagnoses and survey responses were analyzed with descriptive 
statistics.
Results  Of the 44 total patients with a diagnosis of hEDS, 44 (100%) had provoked vulvodynia confined to the vestibule 
(vestibulodynia). Similar patterns were noted in patients with hypermobile features not fully meeting hEDS diagnostic 
criteria. Of patients with provoked vestibulodynia, 31.6% (25/79) had posterior vestibular allodynia, suggesting hypertonic 
pelvic floor muscle dysfunction as the only cause of their vestibulodynia, and 68.4% (54/79) had diffuse vestibular pain, 
suggesting an inflammatory, neuroproliferative, or hormonal etiology.
Conclusion  Hypermobile features are common among patients presenting for genito-pelvic pain.

Keywords  Hypermobile Ehlers Danlos Syndrome (hEDS) · Connective tissue diseases · Pelvic pain · Vestibulodynia · 
Mast cells · Obstetrics and gynecology
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for hypermobile Ehlers-Danlos Syndrome (hEDS) [2]. Of 
the 13 subtypes of EDS, hEDS is the most common sub-
type [3]. The 2017 classification also includes hypermobil-
ity spectrum disorder (HSD), for patients who exhibit joint 
hypermobility but do not fully meet the diagnostic criteria 
for hEDS [2, 4]. The nociceptive, neuropathic, and ortho-
pedic pathology associated with hEDS and HDS may be 
contributing factors in several gynecologic pain conditions, 
but no prior scholarly effort has described the prevalence of 
hypermobility traits or diagnostic findings in patients with 
vulvovaginal pain conditions.

Previous studies have estimated the prevalence of EDS 
to be 1 in 5000 and the combined prevalence of hEDS and 
HSD to be between 1 and 10 in 5000 [5, 6]. However, the 
heterogeneity of clinical presentation and lack of defined 

Introduction

Ehlers-Danlos Syndrome (EDS), first classified in 1936, is a 
spectrum of inherited connective tissue disorders character-
ized by hypermobile joints, fragile tissues, and hyperexten-
sible skin [1]. In 2017, the revised international classification 
of EDS was established, which includes diagnostic criteria 
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molecular basis for hEDS and HSD contribute to underdiag-
nosis and thus difficulty determining precise disease preva-
lence. Although such estimates are limited, there is more 
evidence for higher prevalence of hEDS and HSD in female 
patients [5, 7–11].

Many hEDS sequelae contribute to pain, which can in 
turn affect sexual function. Complications of hEDS can 
include joint pain, dislocations, and instability [12, 13]. 
Chronic pain is also overwhelmingly common in both 
hEDS and HSD [14]. Prior studies have reported chronic 
pain in 92% of EDS patients and 87% of EDS patients had 
functional impairment due to their chronic pain [14]. EDS-
associated pain can stem from hypermobility, subluxations/
dislocations, injury, or previous surgeries [15]. There is also 
evidence of a significant neuropathic pain in EDS patients 
[16]. In addition, hEDS and HSD have been associated with 
mast cell activation syndrome (MCAS) and postural ortho-
static tachycardia syndrome (POTS) secondary to dysauto-
nomia [16–18].

Female patients with hEDS frequently experience pelvic 
floor disorders, including pelvic organ prolapse, urinary and 
fecal incontinence, rectal prolapse, and overactive (hyper-
tonic) pelvic floor muscle dysfunction. As a result, many 
women with these pelvic floor disorders have pelvic pain, 
sexual dysfunction, and dyspareunia, with up to 75% of 
individuals experiencing at least one of these symptoms 
[19–22]. One study on pregnancy complications in indi-
viduals with EDS found that the prevalence of pelvic pain 
and instability was nearly four times higher than in those 
without EDS [23]. As compared to the estimated 5% to 10% 
of women in the U.S. diagnosed with vulvodynia, women 
with hEDS or HSD have a much higher rate of vulvodynia 
(50.0%) [19]. Up to 36% of women with EDS reported dys-
pareunia, and almost half of EDS individuals screened posi-
tive for sexual dysfunction [20].

Pelvic pain conditions are prevalent and significantly 
impact the quality of life in individuals with hEDS and 
HSD, necessitating focused clinical attention and manage-
ment. To date, there are no specific guidelines for screening 
for genito-pelvic pain disorders among patients with hEDS 
or HSD. The current American College of Obstetricians 
and Gynecologists (ACOG) practice bulletin on vulvodynia 
does not include consideration of hypermobility features or 
recommend screening for hEDS or HSD [23].

Current treatments for genito-pelvic pain conditions that 
may be associated with hEDS or HSD, such as hypertonic 
pelvic floor dysfunction, include intravaginal physical ther-
apy, muscle relaxants, and dilator therapy [20]. Therapies 
for vestibulodynia include conservative options such as 
lidocaine, topical capsaicin, topical gabapentin, as well as 
surgical intervention through vulvar vestibulectomies [26].

This study aims to classify sexual dysfunction among 
patients with genito-pelvic pain and hypermobility features 
or hEDS/HSD.

Methods

Editorial policies and ethical considerations

This study was approved by an ethics committee at Biomed-
ical Research Alliance of New York (BRANY) (ID: 21-12-
276), on November 20th, 2023, in Melville, New York, and 
all participants signed a written informed consent form prior 
to enrollment. The investigators adhered to the principles of 
the Declaration of Helsinki, updated October 2024.

This retrospective cross-sectional study occurred 
between November 2023 and July 2025. New adult patients 
(≥ 18 years old) assigned female sex at birth, presenting to 
vulvovaginal pain clinics in three major metropolitan areas, 
were screened for hypermobility using the 5-point hyper-
mobility questionnaire (5HQ), an elective yes-or-no ques-
tionnaire [24]. All patients that answered yes to two or more 
5HQ questions underwent diagnostic testing for hEDS with 
the 2017 International Classification for EDS, including the 
Beighton score to assesses gross hypermobility within five 
regions of the body (hands, wrists, elbows, lumbar spine, and 
knees) [2]. Patients were screened in-office or via telehealth 
video visit by a female sexual medicine specialist to evalu-
ate physical elements necessary for EDS diagnosis, includ-
ing joint hyperextensibility or physical characteristics. Prior 
diagnosis of HSD or EDS was not necessary. Patients could 
elect to decline further participation at any point. Patients 
with vulvar dermatoses, such as lichen sclerosis or lichen 
planus, were excluded from the study (Fig. 1).

Patient charts were reviewed for diagnoses for partici-
pating patients who met criteria for diagnoses of hEDS or 
who had hypermobile features based on ≥ 2 positive ques-
tions on 5HQ. Diagnoses included provoked vestibulo-
dynia (PVD), classified by associated factors of hormonally 
associated, neuroproliferative, or inflammatory; overactive 
pelvic floor muscle dysfunction (PFD); pudendal neuralgia 
(PN); hip labral tear; vulvovaginal candidiasis; leukorrhea; 
and bladder pain syndrome (BPS). Provoked vestibulodynia 
(PVD) was defined as pain at the vestibule that is provoked 
in response to touch or pressure, such as sexual intercourse 
or tampon insertion. This was confirmed via Q-tip test. 
Standard diagnostic measures confirmed diagnosis of PFD 
and PN via digital pelvic exam. A female sexual medicine 
specialist clinically diagnosed patients with a hip labral tear 
based on location of pain, catching or clicking of the hip, 
and positive FABER (flexion abduction and external rota-
tion) test of the hip(s). If a patient experiences pain in the 
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hip joint (“C-sign”) during the FABER test, it is highly sug-
gestive of labral tear [25]. Vulvovaginal candidiasis was 
diagnosed based on patient history of several consecutive 
positive candida cultures. Leukorrhea was diagnosed by 
healthcare professional based on the appearance and consis-
tency of a patient’s discharge.

Patients were all screened for MCAS symptoms includ-
ing history of anaphylaxis, episodic urticaria, eczema, aller-
gies, asthma, irritable bowel syndrome, gastroesophageal 
reflux disease, migraines, or endometriosis and experienced 
symptomatic relief with antihistamines and/or mast cell sta-
bilizers. Patients were clinically diagnosed with postural 
orthostatic tachycardia syndrome (POTS) if they had a his-
tory of repeated episodes of dizziness, temporary vision 
loss, or presyncope/syncope upon changing position from 
sitting or supine to standing. MCAS and POTS diagnoses 
were only clinically observed and were given based on the 
presence of symptoms associated with each condition.

Patients who answered yes to zero or one 5HQ questions 
were placed in the control group. Control patients were not 
further tested for HSD or EDS and were considered to not 
have either of these diagnoses. Charts for these patients 
were also reviewed for diagnoses (Fig. 1).

As a secondary outcome, sexual dysfunction and distress 
were assessed using the validated Female Sexual Function 
Index (FSFI) and the validated Female Sexual Distress 
Scale (F-SDS). FSFI scores can range from 2 to 36, with 
scores greater than 26.55 indicating normal sexual function. 
F-SDS scores can range from 0 to 52, with scores greater 
than or equal to 11 indicating female sexual distress. Data 

analysis, including Welch’s ANOVA Test, chi-square test, 
and Fisher’s Exact Test, was conducted in Excel version 
16.99.2 (Microsoft Inc.) and R Studio version 4.0.2. The 
significance threshold for this data was p < 0.05.

Results

737 patients were screened during the study. Of these, 122 
patients screened positive for hypermobility based on 2 or 
more positive responses to the 5HQ or a pre-existing diag-
nosis of hypermobility spectrum disorder (29.8%); 327 of 
these patients tested negative on 5HQ and were considered 
control patients. Of the 122 patients who screened positive 
for hypermobility, 48 declined participation in the study 
and/or were lost to follow up and 81 patients were tested 
for hEDS. The mean age at presentation was 33.8 (Table 1). 
Our study was comprised of patients self-identifying as: 
82.7% Caucasians, 3.7% Middle Eastern, 3.7% Hispanic, 
3.7% Black, and 2.5% 2 or more races (Table 1). Of the 81 
patients who underwent further evaluation, 44 patients had 
hEDS (54.3%). Of these, 30 patients (37.0%) were diag-
nosed with hEDS during the study and 14 patients (17.3%) 
had a pre-existing diagnosis of EDS (Table 2).

Of the 81 hypermobile patients who underwent hEDS 
diagnostic testing, 79 (97.5%) had PVD, 74 (91.4%) had 
PFD, 33 (40.7%) had PN, 17 (21.0%) had vulvovaginal can-
didiasis, 7 (8.64%) had leukorrhea, and 7 (8.64%) had BPS. 
One patient deferred a physical evaluation and thus did not 
have clinical diagnoses. Of the 79 women with PVD, 25 

Fig. 1  Study Flowchart
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(31.6%) had allodynia confined to the posterior vestibule, 
suggesting isolated hypertonic pelvic floor muscle dys-
function, and 48 (68.4%) had pain throughout the vestibule 
suggesting either an inflammatory, neuroproliferative or 

hormonal etiology [26]. Additionally, 20 (25.3%) presented 
with previously diagnosed or clinical suspicion for labral 
tears of the hip, and 19 (24.1%) presented with a prior diag-
nosis or symptoms suggestive of endometriosis. Of the 79 
patients, 45 (57.0%) presented with a history of MCAS-
related symptoms, and 43 (54.4%) presented with a history 
of POTS-related symptoms (Table 2).

Of the 44 total patients with a diagnosis of hEDS, 44 
(100%) had PVD, 41 (93.2%) had PFD, 19 (43.2%) had PN, 
7 (15.9%) had vulvovaginal candidiasis, 3 (6.81%) had leu-
korrhea, 4 (9.10%) had BPS. Of the 44 patients with PVD, 
29 (65.9%) had allodynia throughout the vestibule and 15 
(34.1%) had allodynia confined to the posterior vestibule. 
16 (36.4%) of the 44 patients with hEDS had a previously 
diagnosed or clinical suspicion for labral tears of the hip 
and 11 (25.0%) patients had a prior diagnosis or symptoms 
suggestive of endometriosis. Of the 44 patients, 34 (77.3%) 
presented with a history of POTS-related symptoms and 33 
(75%) presented with a history of MCAS-related symptoms 
(Table 2).

The Female Sexual Function Index (FSFI) and Female 
Sexual Distress Scale (F-SDS) score results are shown in 
Tables 3 and 4, with results separated between hEDS patients 
and patients with hypermobility features or HSD. The aver-
age scaled FSFI score for hEDS patients was 13.9 (N = 37, 
standard deviation 8.51), which is well below the cut-off of 
26.55 for normal sexual function in this validated instru-
ment [27]. The average scaled FSFI score for hypermobile 
patients was 14.6 (N = 30, standard deviation 7.76). The 
average F-SDS score for hEDS patients was 33.1 (N = 41, 
standard deviation 14.0), which is well above the 11-point 
cut-off indicating sexual distress. The average F-SDS for 
hypermobile patients was 32.7 (N = 36, standard deviation 
10.6). The scaled FSFI scores ranged from 2.0 to 31.2. Aver-
age domain scores for desire were also below threshold of 

Table 1  Demographics
Variables N = 81
Age
18–23 12
24–29 23
30–35 22
36–41 9
42–47 3
48–53 7
54–59 3
60+ 2
Race
White 67
Black 3
Hispanic 3
Middle Eastern 3
Mixed† 2
Unknown 3
†Mixed races included: black + hispanic, caucasian + hispanic

Table 2  Diagnoses among patients with hEDS, HSD, or a negative 
5HQ score at presentation

hEDS 
(N = 44)

HSD 
(N = 37)

-5HQ 
(N = 306)

p-values

N (%) N (%) N (%)
Diagnosis
Vestibulodynia† 44 (100) 35 

(94.6)
283 
(92.5)

0.160

Diffuse Vestibulodynia† 29 
(65.9)

25 
(67.6)

195 
(63.7)

0.876

Posterior 
Vestibulodynia†

15 
(34.1)

10 
(27.0)

88 (28.8) 0.733

Pelvic Floor 
Dysfunction†

41 
(93.2)

33 
(89.2)

252 
(82.4)

0.125

Pudendal Neuralgia† 19 
(43.2)

14 
(37.8)

97 (31.7) 0.272

Candidiasis† 7 (15.9) 10 
(27.0)

63 (20.6) 0.467

Leukorrhea‡ 3 (6.81) 4 (10.1) 33 (10.8) 0.826
Probable Painful Blad-
der Syndrome‡

4 (9.10) 3 (8.12) 13 (4.24) 0.190

Probable Labral Tear‡ 16 
(36.4)

4 (10.1) 9 (2.94) 2.86⋅10− 10

Endometriosis‡ 11 
(25.0)

8 (21.6) 21 (6.86) 1.13⋅10− 4

Postural Orthostatic 
Tachycardia Syndrome 
(POTS) ‡

34 
(77.3)

10 
(27.0)

3 (0.90) 2.2⋅10− 16

Mast Cell Activation 
Syndrome (MCAS) ‡

33 
(75.0)

13 
(35.1)

3 (0.90) 2.2⋅10− 16

† Chi-squared Test
‡ Fisher’s Exact Test

Table 3  Sexual Function Instrument Scores Among Patients with 
hEDS or a pre-existing diagnosis of EDS
FSFI† Domain N Average Standard Deviation
Desire 44 4.32 2.10
Arousal 44 7.39 6.57
Lubrication 44 7.59 6.81
Orgasm 44 4.37 4.04
Satisfaction 37 8.92 5.90
Pain 44 3 3.75
Total 37 36.6 24.1
Scaled FSFI‡ 37 13.9 8.51
F-SDS§ 41 33.1 14.0
† Female Sexual Function Index
‡ Factors for scale: 0.6 for desire; 0.3 for arousal; 0.3 for lubrication; 
0.4 for orgasm; 0.4 for satisfaction; 0.4 for pain
§ Female Sexual Distress Scale, score > 11 indicates positive screen 
for sexual distress
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5, with an average of 4.32 for hEDS patients and 4.13 for 
hypermobile patients (Tables 3 and 4). In addition, exclud-
ing one outlier score of 0 and one of 2, F-SDS scores ranged 
from 12 to 52 and were all above the threshold of 11. This 
indicates that all patients with significant hypermobile fea-
tures based on a positive 5HQ also met diagnostic criteria 
for hypoactive sexual desire disorder (HSDD).

Of the 327 patients who tested negative on the 5HQ 
(scoring 0–1 out of 5), 15 were excluded from further analy-
sis due to vulvar dermatoses, 4 were excluded as they were 
only evaluated via telemedicine, and 2 were excluded due to 
active pregnancy at time of evaluation, leaving 306 control 
patients (Table 2). These 306 patients completed both the 
FSFI and F-SDS questionnaires prior to their initial visit. 
The negative 5HQ scores indicated no strong evidence for 
hypermobility features, and these patients did not undergo 
screening for hEDS or additional testing for HSD. The 
average scaled FSFI score for the control group was 15.3 

(N = 249, standard deviation 8.50) and the average F-SDS 
was 29.9 (N = 288, standard deviation 13.2) (Table 5).

Of the 306 control patients, 283 (92.5%) had PVD, 252 
(82.4%) had PFD, 97 (31.7%) had PN, 63 (20.6%) had can-
didiasis, 33 (10.8%) had leukorrhea, and 13 (4.24%) had 
probable PBS. Of the 283 patients with PVD, 195 (68.9%) 
had allodynia throughout the entire vestibule and 88 (31.1%) 
had allodynia confined to the posterior vestibule (Table 2). 
Of the 306 control patients, 21 (6.86%) had a diagnosis of 
endometriosis, 3 (0.90%) had a diagnosis of MCAS, and 3 
(0.90%) had a diagnosis of POTS (Table  2). Three study 
groups were compared, hEDS patients, HSD/hypermobil-
ity feature patients, and non-hEDS/non-HSD patients. A 
Welch’s ANOVA test run on R studio for scaled FSFI scores 
of the three groups showed a low F-value of F = 0.666, indi-
cating that the group means are similar relative to group 
variability (p = 0.518). The Welch’s ANOVA was also used 
to compare F-SDS scores between the three groups, with 
an F-value of 2.381 (df₁=2, df₂=50.9, p = 0.101) indicating a 
difference that was not significant.

The distribution of patients assigned to diagnostic cat-
egories within each group was compared using chi-square 
tests, or Fisher’s Exact Test when expected counts were 
sufficient. Higher percentages of patients in the hEDS or 
HSD groups were observed with diagnoses of vestibulo-
dynia, pelvic floor dysfunction, pudendal neuralgia, prob-
able painful bladder syndrome, probable labral tear, and 
endometriosis compared to the 5HQ-negative control group 
(Table  2). However, there were no statistically significant 
differences between the rates of vestibulodynia (p = 0.160), 
diffuse vestibulodynia (p = 0.876), posterior vestibulodynia 
(p = 0.733), pelvic floor dysfunction (p = 0.125), pudendal 
neuralgia (p = 0.272), and candidiasis (p = 0.467) across 
the three groups. Fisher’s Exact Test was used for leukor-
rhea (p = 0.826), and probable painful bladder syndrome 
(p = 0.190. In contrast, significant differences were found for 
probable labral tear (p < 0.01) and endometriosis (p < 0.01), 
using Fisher’s Exact Test. Additionally, POTS (p < 0.01) 
and MCAS (p < 0.01) differed significantly across the three 
groups, with the 5HQ-negative group showing markedly 
lower incidence compared to the hEDS and HSD groups 
(Table 2).

Discussion

This is one of the first studies in which pelvic pain is thor-
oughly examined within the context of hEDS and hyper-
mobility spectrum disorders. The goal of this study was to 
characterize hypermobility among patients presenting for 
genito-pelvic pain, including diagnoses and levels of sexual 
function. The results are notable for the unexpectedly high 

Table 4  Sexual function instrument scores among patients with HSD 
or hypermobility features
FSFI† Domain N Average Standard Deviation
Desire 37 4.14 1.75
Arousal 37 7.50 6.27
Lubrication 36 8.44 7.18
Orgasm 37 4.76 4.19
Satisfaction 31 8.35 4.33
Pain 37 2.54 2.98
Total 30 39.1 22.1
Scaled FSFI‡ 30 14.6 7.76
F-SDS§ 36 32.7 10.6
† Female Sexual Function Index
‡ Factors for scale: 0.6 for desire; 0.3 for arousal; 0.3 for lubrication; 
0.4 for orgasm; 0.4 for satisfaction; 0.4 for pain
§ Female Sexual Distress Scale, score > 11 indicates positive screen 
for sexual distress

Table 5  Sexual Function Instrument Scores Among Control Patients 
with Negative 5HQ
FSFI† Domain N Average Standard Deviation
Desire 302 4.57 2.17
Arousal 300 9.01 6.49
Lubrication 296 9.43 7.45
Orgasm 301 4.80 3.84
Satisfaction 264 9.67 5.19
Pain 283 3.22 3.90
Total 249 40.4 23.5
Scaled FSFI‡ 249 15.3 8.50
F-SDS§ 288 29.9 13.2
† Female Sexual Function Index
‡ Factors for scale: 0.6 for desire; 0.3 for arousal; 0.3 for lubrication; 
0.4 for orgasm; 0.4 for satisfaction; 0.4 for pain
§ Female Sexual Distress Scale, score > 11 indicates positive screen 
for sexual distress
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rate of hypermobility in our population (29.7% of patients 
without vulvar dermatoses) and high rate of hEDS among 
tested hypermobile patients (54.3%). It is also notable that 
all patients with hEDS presented with pain in the vestibule, 
although F-SDS and FSFI scores were not statistically dif-
ferent compared to the control group. While vestibular pain 
is common in our patient population, it is not universal and 
this result was surprising. Patients with hypermobility also 
had substantial differences in other diagnoses, including 
labral tear, endometriosis, POTS, and features of MCAS.

We outline several mechanisms that may link hypermo-
bility to genito-pelvic pain, particularly vestibular pain: 
local and spinal musculoskeletal pathology, pathologic mast 
cell-mediated activity, pelvic nerve autonomic dysfunction, 
spinal pathology, and association with endometriosis.

Patients with overactive pelvic floor dysfunction may 
tense pelvic floor muscles to compensate for joint instabil-
ity [19, 28]. Overactive pelvic floor muscle dysfunction has 
been associated strongly with PVD and dyspareunia [29]. 
Secondly, patients with hypermobility are at an increased 
risk of joint injury, including labral tears of the hip [11, 30]. 
Labral tears and other hip joint pathologies are associated 
with worse sexual function, likely due to a combination 
of compression injury on the pudendal nerve and com-
pensatory hypertonicity of both hip and pelvic floor stabi-
lizing muscles such as the obturator internus and levator 
ani muscles leading to regional myalgia. Thirdly, patients 
with hypermobility are at an increased risk for lumbosa-
cral radiculopathy and other spinal pathology which may 
contribute to sensory disturbances of the genitals [31, 32]. 
Autonomic dysfunction has been associated with hEDS [33, 
34]. Patients with objective evidence of autonomic dys-
function have increased risk for sexual dysfunction [35]. 
We hypothesize that autonomic dysfunction, specifically 
involving the pelvic nerves that innervate the vulvar region, 
may contribute to vulvar pain. The sensory afferent com-
ponent of these nerves is linked to increased sensitivity of 
the vulvar vestibule, particularly at the greater and lesser 
vestibular glands. Additionally, it has been postulated that 
weak or stretched uterosacral ligaments (which occurs more 
commonly in hEDS patients) likely causes vulvodynia and 
other pelvic pain syndromes by stretching the pelvic vis-
ceral nerve plexuses [36].

The connections between hEDS, MCAS, and endome-
triosis have garnered significant attention, with frequent 
co-occurrence documented in clinical observations [17, 18]. 
The hypothesis that MCAS may contribute to pelvic pain 
is supported by evidence suggesting that mast cell-derived 
nerve growth factor (NGF) is implicated in neuroprolifera-
tion, which could underlie conditions such as endometrio-
sis, BPS, and neuroproliferative vestibulodynia [37–40]. In 
particular, elevated NGF levels have been implicated in the 

development of allodynia, common to all genito-pelvic pain 
disorders [39, 40].

The role of mast cells in vestibulodynia has been spe-
cifically highlighted by Bornstein et al., who demonstrated 
that mast cells are prominently present in biopsies of vulvar 
vestibular tissue from women diagnosed with vestibulo-
dynia. These biopsies revealed both hyperinnervation and 
increased mast cell density, suggesting that mast cells may 
play a significant role in the pathophysiology of this pain-
ful condition. The authors proposed that mast cells could 
contribute to vulvar pain through their degranulation, which 
releases pro-inflammatory mediators and NGF, further pro-
moting the proliferation of nerve fibers [40]. This mast cell 
activation appears to be a key factor in the heightened sen-
sitivity and allodynia often experienced by these patients. 
Additionally, other studies have supported the hypothesis 
that MCAS may be associated with increased severity of 
pain in various pelvic conditions, including BPS, endome-
triosis, and neuroproliferative vestibulodynia, by similarly 
promoting inflammatory responses and neuroproliferation 
[41, 42].

It is plausible that MCAS, endometriosis, BPS, neurop-
roliferative vestibulodynia, and connective tissue disorders 
share common immune-mediated mechanisms, contribut-
ing to the increased prevalence of genito-pelvic pain in indi-
viduals with hEDS and hypermobility spectrum disorders 
[43–47].

Given the established role of mast cells in the pathophys-
iology of pelvic pain and neuroproliferative disorders, it is 
important to consider how these mechanisms may impact 
the broader spectrum of symptoms experienced by individu-
als with hEDS and HSD, particularly those affecting sexual 
health. Study participants experienced a high degree of sex-
ual dysfunction and sexual distress.

A 2019 study of 37 patients with hEDS highlighted the 
severity of chronic pain and its correlation to a decreased 
quality of life and increased risk of suicide attempt at a 
young age [48]. Chronic pain found in these systemic con-
ditions may affect the scoring on sexual health instruments. 
While it is possible that hEDS and HSD-related changes 
in pain mediation worsened the patients’ scores, study of a 
comparison group of patients with vulvovaginal pain con-
ditions not affected by hEDS and HSD is needed to more 
thoroughly explore how hypermobile conditions mediate 
gynecologic pain experiences.

A better understanding of the prevalence and pathophysi-
ology of hEDS and HSD is necessary to determine effec-
tive treatment strategies. However, limited peer-reviewed 
literature suggests that adjustments in treatments may be 
necessary for patients affected by HSD or hEDS relative to 
other patients with genito-pelvic pain disorders. For exam-
ple, patients with HSD or hEDS benefit from individualized 
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pain management strategies, which often include a combi-
nation of physical therapy, joint stabilization techniques, 
and pharmacological interventions aimed at managing mus-
culoskeletal pain and neuropathic symptoms [14, 16]. These 
patients may also require specialized interventions includ-
ing targeted therapies to manage mast cell activation [19, 
49]. Other potentially more specific treatments include the 
use of antifibrinolytics for dysmenorrhea and menorrhagia, 
given their stabilizing effect on clots and enhancement of 
platelet function, as well as the use of antihistamines and 
mast cell stabilizers in conjunction with reduced histamine 
intake for mast cell-induced interstitial cystitis [22].

The demographics of the study population (Table 1) are 
largely consistent with national patterns. While the cohort 
was predominantly Caucasian, this reflects broader U.S. 
demographic trends. Although Black patients were under-
represented compared to the general population, repre-
sentation of Middle Eastern and Hispanic individuals was 
proportionate. Additionally, 2.70% of participants identified 
with two or more races, aligning with national figures. The 
age distribution was also appropriate, with 93.2% of partici-
pants falling between 18 and 53 years old, closely aligned 
with the typical age range of women affected by vestibulo-
dynia (18–56 years) [50].

This study has some limitations. First, this study is a 
prospective cross-sectional study, and further longitudi-
nal studies are required to confirm a causal relationship 
between hypermobility disorders and genito-pelvic pain and 
sexual dysfunction. Second, although the response rate was 
relatively robust, some patients who screened positive for 
hypermobility were not subsequently tested for EDS/HSD. 
Similarly, the control group was not formally evaluated 
using standardized diagnostic criteria to rule-out hEDS and 
HSD. This lack of screening introduces possible misclas-
sification, which may have influenced comparisons of SDS, 
FSFI, and diagnostic distributions between the control and 
study groups. Additionally, this study investigated a rela-
tively small sample size, which in turn reduces the statisti-
cal power of the study and makes it more difficult to apply 
findings to the general population. Future studies should 
attempt to involve a larger group size. Another limitation of 
this study includes the lack of biochemical testing for diag-
nosing MCAS and POTS. Clinical diagnosis based solely 
on symptom measures introduces a possible misdiagnosis 
for these conditions.

Sources of bias in the study population and design should 
be taken into consideration. Patients with more significant 
hEDS features and symptoms may have been more likely 
to submit to testing than patients who were not interested in 
participating, which is a source of bias in these prevalence 
rates. However even if this is the case, it is still valuable 
to characterize sexual dysfunction in this unique population 

given the dearth of prior reporting on this subject. Another 
source of bias in our study is referral bias, as all patients 
were recruited from vulvovaginal pain clinics, meaning the 
entire study population had some baseline degree of genito-
pelvic pain. Future research should include individuals who 
do not meet criteria for genito-pelvic pain to assess findings 
in a more representative population.

Conclusion

Hypermobility spectrum disorders are commonly present in 
patients with genito-pelvic complaints, and hypermobility 
features are often underdiagnosed. In this cross-sectional 
study, vestibulodynia was nearly universal among patients 
with either hEDS or HSD presenting with genito-pelvic dis-
orders. Among patients with pain, inflammatory, muscular, 
and neurologic etiologies of pain were common. This study 
emphasizes the need for universal screening for hypermo-
bility features in women with genito-pelvic pain to facili-
tate early diagnosis and intervention. Studies comparing 
patients with hEDS/HSD to patients without hypermobility 
are warranted, along with studies to further explore the bio-
logical mechanisms underlying these conditions. This will 
help guide the development of effective therapeutic inter-
ventions among patients with hEDS/HSD.

Author contributions  Leia Barton: Conceptualization, Methodol-
ogy, Formal Analysis, Validation, Data Curation Writing – Original 
Draft, Editing, Chailee Moss: Conceptualization, Methodology, For-
mal Analysis, Validation, Data Curation, Writing, Editing, Charlotte 
Ellis –Data Curation, Formal Analysis, Validation, Writing, Editing, 
Revising, Project Administration, Isabella Kopits, Mollie Flint, Gabri-
ela Skovronsky: Data Curation, Project Administration, Sylvia Loren-
zini: Data Curation, Project Administration, Sara Perelmuter, Analea 
Beckman, Jill Krapf: Conceptualization, Methodology, Data Curation, 
Editing, Andrew Goldstein: Conceptualization, Methodology, Data 
Curation, Editing, Supervision

Declarations

Conflict of interest  The authors declare no conflicts of interest. All 
authors take full responsibility for the integrity and accuracy of all 
aspects of this work. This study was funded entirely by the Centers for 
Vulvovaginal Disorders

Ethical approval  This study was approved on November 23th, 2023, 
by Biomedical Research Alliance of New York (BRANY) (ID: 21-12-
276).

Informed consent  All patients signed an Informed Consent Form, as 
approved by BRANY.

Data Availability Statement  The data that support the study findings 
are available from the corresponding author [Ellis, C], upon reason-
able request. 



1 3

145  Page 8 of 9 Rheumatology International (2026) 46:145

References

1.	 Parapia LA, Jackson C (2008) Ehlers-Danlos syndrome–a histori-
cal review. Br J Haematol 141(1):32–35. ​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​8​.​0​6​9​9​4​.​x​​​​​​​

2.	 Malfait F, Francomano C, Byers P et al (2017) The 2017 interna-
tional classification of the Ehlers-Danlos syndromes. Am J Med 
Genet C Semin Med Genet 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​​​​​​​

3.	 Gensemer C, Burks R, Kauts S, Judge DP, Lavallee M, Norris RA 
(2021) Hypermobility ehlers danlos syndromes: Complex pheno-
types, challenging diagnoses, and poorly understood causes. Dev 
Dyn 250(3):318–344. https:/​/doi.or​g/10.10​02/dv​dt.220

4.	 Castori M, Tinkle B, Levy H, Grahame R, Malfait F, Hakim A 
(2017) A framework for the classification of joint hypermobility 
and related conditions. Am J Med Genet C Semin Med Genet 
175(1):148–157. https:/​/doi.or​g/10.10​02/aj​mg.c.31539

5.	 Demmler JC, Atkinson MD, Reinhold EJ, Choy E, Lyons RA, Bro-
phy ST (2019) Diagnosed prevalence of Ehlers-Danlos syndrome 
and hypermobility spectrum disorder in Wales, UK: a national 
electronic cohort study and case-control comparison. BMJ Open 
9(11):e031365. https:/​/doi.or​g/10.11​36/bm​jopen-2019-031365

6.	 Miklovic T, Sieg VC (2024) Ehlers-Danlos Syndrome. In: Stat-
Pearls. StatPearls Publishing; Accessed June 9, 2024. ​h​t​t​​p​:​/​/​​w​w​w​​
.​n​c​​b​i​.​n​l​m​.​n​i​h​.​g​o​v​/​b​o​o​k​s​/​N​B​K​5​4​9​8​1​4​/​​​​​​​

7.	 Wilson FC, Zangerle DJ, Darakjian AA, Bhutani M, Fliess JJ, 
Gehin JM, Strandes MW, Hamilton C, Sledge HJ, Hodge DO, 
Wang BWE, Atwal PS, Zeman AM, Shufelt CL, Gajarawala SN, 
Bruno KA, Knight DRT, Fairweather D (2026) Sex differences in 
self-reported symptoms and comorbidities associated with hyper-
mobile Ehlers-Danlos syndrome and hypermobility spectrum dis-
orders: A retrospective study. Research square, rs.3.rs-8310986. 
https:/​/doi.or​g/10.21​203/r​s.3.rs-8310986/v1

8.	 Beighton P, Solomon L, Soskolne CL (1973) Articular mobility in 
an African population. Ann Rheum Dis 32(5):413. ​h​t​t​​p​s​:​/​​/​d​o​​i​.​o​​r​g​
/​1​0​.​1​1​3​6​/​a​r​d​.​3​2​.​5​.​4​1​3​​​​​​​

9.	 Abu Orabi Z, Thompson SE, van Vliet J, Gee K, Roy A, Townend 
JN (2025) Joint hypermobility: an under-recognised cause of Pal-
pitations, dizziness, and syncope in young females. J Clin Med 
14(20):7373. https:/​/doi.or​g/10.33​90/jc​m14207373

10.	 Ituen OA, Anieto EM, Ferguson G, Duysens J, Smits-Engelsman 
B (2023) Prevalence and demographic distribution of hyper-
mobility in a random group of school-aged children in Nigeria. 
Healthc (Basel Switzerland) 11(8):1092. ​h​t​t​​p​s​:​/​​/​d​o​​i​.​o​​r​g​/​1​0​.​3​3​9​0​
/​h​e​a​l​t​h​c​a​r​e​1​1​0​8​1​0​9​2​​​​​​​

11.	 Mulvey MR, Macfarlane GJ, Beasley M et al (2013) Modest 
association of joint hypermobility with disabling and limiting 
musculoskeletal pain: results from a large-scale general popu-
lation-based survey. Arthritis Care Res (Hoboken) 65(8):1325–
1333. https:/​/doi.or​g/10.10​02/ac​r.21979

12.	 Hakim A, Hypermobile Ehlers-Danlos S (2004) Oct 22 [Updated 
2024 Feb 22]. In: Adam MP, Bick S, Mirzaa GM, editors. 
GeneReviews® [Internet]. Seattle (WA): University of Washing-
ton, Seattle; 1993–2026. Available from: ​h​t​t​​p​s​:​/​​/​w​w​​w​.​n​​c​b​i​.​n​l​m​.​n​
i​h​.​g​o​v​/​b​o​o​k​s​/​N​B​K​1​2​7​9​/​​​​​​​

13.	 Shirley ED, DeMaio M, Bodurtha J (2012) Ehlers-Danlos syn-
drome in orthopaedics. Sports Health 4(5):394–403. ​h​t​t​​p​s​:​/​​/​d​o​​i​.​o​​
r​g​/​1​0​.​1​1​7​7​/​1​9​4​1​7​3​8​1​1​2​4​5​2​3​8​5​​​​​​​

14.	 Voermans NC, Knoop H, Bleijenberg G, van Engelen BG (2010) 
Pain in ehlers-danlos syndrome is common, severe, and associated 
with functional impairment. J Pain Symptom Manage 40(3):370–
378. https:/​/doi.or​g/10.10​16/j.​jpainsymman.2009.12.026

15.	 Feldman ECH, Hivick DP, Slepian PM, Tran ST, Chopra P, 
Greenley RN (2020) Pain symptomatology and management in 

pediatric Ehlers-Danlos syndrome: A review. Child (Basel Swit-
zerland) 7(9):146. https:/​/doi.or​g/10.33​90/ch​ildren7090146

16.	 Camerota F, Celletti C, Castori M, Grammatico P, Padua L (2011) 
Neuropathic pain is a common feature in Ehlers-Danlos syn-
drome. J Pain Symptom Manage 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​​​​​​​

17.	 Cheung I, Vadas P (2015) A new disease cluster: Mast cell acti-
vation syndrome, postural orthostatic tachycardia syndrome, and 
Ehlers-Danlos syndrome. J Allergy Clin Immunol 135(2). ​h​t​t​​p​s​:​/​​/​
d​o​​i​.​o​​r​g​/​1​0​.​1​0​1​6​/​j​.​j​a​c​i​.​2​0​1​4​.​1​2​.​1​1​4​6​​​​​​​

18.	 Kohn A, Chang C (2019) A review of the evidence for the exis-
tence of and relationship between hypermobile Ehlers-Danlos 
syndrome (hEDS), postural orthostatic tachycardia syndrome 
(POTS), and mast cell activation syndrome (MCAS). J Immunol 
202(1Supplement):54. ​h​t​t​​p​s​:​/​​/​d​o​​i​.​o​​r​g​/​1​0​.​4​0​4​9​/​j​i​m​m​u​n​o​l​.​2​0​2​.​S​u​
p​p​.​5​4​.​9​​​​​​​

19.	 Glayzer JE, McFarlin BL, Castori M et al (2021) High rate of dys-
pareunia and probable vulvodynia in Ehlers–Danlos syndromes 
and hypermobility spectrum disorders: An online survey. Am J 
Med Genet C Semin Med Genet 187(4):599–608. ​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​3​9​​​​​​​

20.	 Kciuk O, Li Q, Huszti E, McDermott CD (2023) Pelvic floor 
symptoms in cisgender women with Ehlers-Danlos syndrome: 
an international survey study. Int Urogynecol J 34(2):473–483. 
https:/​/doi.or​g/10.10​07/s0​0192-022-05273-8

21.	 Nazemi A, Shapiro K, Nagpal S, Rosenblum N, Brucker BM 
(2023) Pelvic organ prolapse in Ehlers-Danlos syndrome. Case 
Rep Urol 2023:6863711. https:/​/doi.or​g/10.11​55/20​23/6863711

22.	 Patel M, Khullar V (2021) Urogynaecology and Ehlers-Danlos 
syndrome. Am J Med Genet C Semin Med Genet 187(4):579–
585. https:/​/doi.or​g/10.10​02/aj​mg.c.31959

23.	 Lind J, Wallenburg HCS (2002) Pregnancy and the Ehlers-Dan-
los syndrome: a retrospective study in a Dutch population. Acta 
Obstet Gynecol Scand 81(4):293–300. ​h​t​t​​p​s​:​/​​/​d​o​​i​.​o​​r​g​/​1​0​.​1​0​3​4​/​j​.​1​
6​0​0​-​0​4​1​2​.​2​0​0​2​.​8​1​0​4​0​3​.​x​​​​​​​

24.	 Hakim A, Grahame R (2003) A simple questionnaire to detect 
hypermobility: An adjunct to the assessment of patients with dif-
fuse musculoskeletal pain. Int J Clin Pract 57(3):163–166. ​h​t​t​​p​s​:​/​​
/​d​o​​i​.​o​​r​g​/​1​0​.​1​1​1​1​/​j​.​1​7​4​2​-​1​2​4​1​.​2​0​0​3​.​t​b​1​0​4​5​5​.​x​​​​​​​

25.	 Burnett RS, Della Rocca GJ, Prather H, Curry M, Maloney WJ, 
Clohisy JC (2006) Clinical presentation of patients with tears of 
the acetabular labrum. J Bone Joint Surg Am. ;88(7):1448-57. 
https:/​/doi.or​g/10.21​06/JB​JS.D.02806. PMID: 16818969

26.	 King M, Mitchell L, Belkin Z, Goldstein AT (2018) Vulvar vesti-
bulectomy for neuroproliferative-associated provoked vestibulo-
dynia: a retrospective analysis. J Gynecol Surg 34(2). ​h​t​t​​p​s​:​/​​/​d​o​​i​.​
o​​r​g​/​1​0​.​1​0​8​9​/​g​y​n​.​2​0​1​7​.​0​0​3​0​​​​​​​

27.	 DeRogatis L, Clayton A, Lewis-D’Agostino D, Wunderlich G, Fu 
Y (2008) Validation of the female sexual distress scale-revised for 
assessing distress in women with hypoactive sexual desire disor-
der. J Sex Med 5(2):357–364. ​h​t​t​​p​s​:​/​​/​d​o​​i​.​o​​r​g​/​1​0​.​1​1​1​1​/​j​.​1​7​4​3​-​6​1​0​
9​.​2​0​0​7​.​0​0​6​7​2​.​x​​​​​​​

28.	 Syx D, Wandele ID, Rombaut L, Malfait F Hypermobility, the 
Ehlers-Danlos syndromes and chronic pain. Clinical and Experi-
mental Rheumatology. Published online 2017.

29.	 Morin M, Binik YM, Bourbonnais D, Khalifé S, Ouellet S, 
Bergeron S (2017) Heightened pelvic floor muscle tone and altered 
contractility in women with provoked vestibulodynia. J Sex Med. 
;14(4):592–600. https:/​/doi.or​g/10.10​16/j.​jsxm.2017.02.012. 
PMID: 28364981

30.	 Haskel JD, Kaplan DJ, Kirschner N et al (2021) Generalized joint 
hypermobility is associated with decreased hip labrum width: a 
magnetic resonance imaging–based study. Arthroscopy, Sports 
Med, and Rehab ;3:(3):e765-e771. ​h​t​t​​p​s​:​/​​/​d​o​​i​.​o​​r​g​/​1​0​.​1​0​1​6​/​j​.​a​s​m​
r​.​2​0​2​1​.​0​1​.​0​1​7​​​​​​​

https://doi.org/10.1111/j.1365-2141.2008.06994.x
https://doi.org/10.1111/j.1365-2141.2008.06994.x
https://doi.org/10.1002/ajmg.c.31552
https://doi.org/10.1002/ajmg.c.31552
https://doi.org/10.1002/dvdt.220
https://doi.org/10.1002/ajmg.c.31539
https://doi.org/10.1136/bmjopen-2019-031365
http://www.ncbi.nlm.nih.gov/books/NBK549814/
http://www.ncbi.nlm.nih.gov/books/NBK549814/
https://doi.org/10.21203/rs.3.rs-8310986/v1
https://doi.org/10.1136/ard.32.5.413
https://doi.org/10.1136/ard.32.5.413
https://doi.org/10.3390/jcm14207373
https://doi.org/10.3390/healthcare11081092
https://doi.org/10.3390/healthcare11081092
https://doi.org/10.1002/acr.21979
https://www.ncbi.nlm.nih.gov/books/NBK1279/
https://www.ncbi.nlm.nih.gov/books/NBK1279/
https://doi.org/10.1177/1941738112452385
https://doi.org/10.1177/1941738112452385
https://doi.org/10.1016/j.jpainsymman.2009.12.026
https://doi.org/10.3390/children7090146
https://doi.org/10.1016/j.jpainsymman.2010.09.012
https://doi.org/10.1016/j.jpainsymman.2010.09.012
https://doi.org/10.1016/j.jaci.2014.12.1146
https://doi.org/10.1016/j.jaci.2014.12.1146
https://doi.org/10.4049/jimmunol.202.Supp.54.9
https://doi.org/10.4049/jimmunol.202.Supp.54.9
https://doi.org/10.1002/ajmg.c.31939
https://doi.org/10.1002/ajmg.c.31939
https://doi.org/10.1007/s00192-022-05273-8
https://doi.org/10.1155/2023/6863711
https://doi.org/10.1002/ajmg.c.31959
https://doi.org/10.1034/j.1600-0412.2002.810403.x
https://doi.org/10.1034/j.1600-0412.2002.810403.x
https://doi.org/10.1111/j.1742-1241.2003.tb10455.x
https://doi.org/10.1111/j.1742-1241.2003.tb10455.x
https://doi.org/10.2106/JBJS.D.02806
https://doi.org/10.1089/gyn.2017.0030
https://doi.org/10.1089/gyn.2017.0030
https://doi.org/10.1111/j.1743-6109.2007.00672.x
https://doi.org/10.1111/j.1743-6109.2007.00672.x
https://doi.org/10.1016/j.jsxm.2017.02.012
https://doi.org/10.1016/j.asmr.2021.01.017
https://doi.org/10.1016/j.asmr.2021.01.017


1 3

Page 9 of 9  145Rheumatology International (2026) 46:145

31.	 Goldstein I, Komisaruk BR (2020) Neurological assessment in 
genito-pelvic pain. Female Sexual Pain Disorders. John Wiley & 
Sons, Ltd, pp 151–156. ​d​o​i​:​​​​h​t​t​p​​s​:​/​​/​d​o​​i​.​o​r​g​/​1​0​.​1​0​0​2​/​9​7​8​1​1​1​9​4​8​2​5​
9​8​.​c​h​1​8​​​​​​​

32.	 Marathe N, Lohkamp L-N, Fehlings MG (2022) Spinal manifes-
tations of Ehlers-Danlos Syndrome: A scoping review. J Neuro-
surg Spine 37(6):783–793. ​h​t​t​​p​s​:​/​​/​d​o​​i​.​o​​r​g​/​1​0​.​3​1​7​1​/​2​0​2​2​.​6​.​s​p​i​n​e​2​
1​1​0​1​1​​​​​​​

33.	 De Wandele I, Calders P, Peersman W et al (2014) Autonomic 
symptom burden in the hypermobility type of Ehlers–Danlos 
syndrome: A comparative study with two other EDS types, fibro-
myalgia, and healthy controls. Semin Arthritis Rheum 44(3):353–
361. https:/​/doi.or​g/10.10​16/j.​semarthrit.2014.05.013

34.	 De Wandele I, Rombaut L, Leybaert L et al (2014) Dysautono-
mia and its underlying mechanisms in the hypermobility type of 
Ehlers–Danlos syndrome. Semin Arthritis Rheum 44(1):93–100. 
https:/​/doi.or​g/10.10​16/j.​semarthrit.2013.12.006

35.	 Blitshteyn S, Lange A, Corinaldi C, Guy P, Brook J (2024) 
Sexual Dysfunction in Postural Orthostatic Tachycardia Syn-
drome (POTS): a cross-sectional, case-control study. J Clin Med 
13(8):2274. https:/​/doi.or​g/10.33​90/jc​m13082274

36.	 Bornstein J, Palzur E, Swash M, Petros P (2022) Vulvodynia: a 
neuroinflammatory pain syndrome originating in pelvic visceral 
nerve plexuses due to mechanical factors. Arch Gynecol Obstet 
306(5):1411–1415. ​h​t​t​​p​s​:​/​​/​d​o​​i​.​o​​r​g​/​1​0​.​1​0​0​7​/​s​0​0​4​0​4​-​0​2​2​-​0​6​4​2​4​-​4​​​​​
E​p​u​b 2022 Feb 11. PMID: 35147761; PMCID: PMC9519726

37.	 Velikonja L, Giovannetti O, Adams MA, Tomalty D (2023) Inner-
vation of the human vulvar vestibule: A comprehensive review. 
Clin Anat (New York N Y) 36(1):18–27. ​h​t​t​​p​s​:​/​​/​d​o​​i​.​o​​r​g​/​1​0​.​1​0​0​2​/​
c​a​.​2​3​9​6​6​​​​​​​

38.	 Tomalty D, Giovannetti O, Magliocchetti S, Williams A, Han-
nan J, Komisaruk B, Goldstein S, Goldstein I, Adams M (June 
2023) Characterizing the innervation of the vulvar vestibule and 
the immunohistochemical features of neuroproliferative vestibu-
lodynia. J Sex Med 20:716–731. ​h​t​t​​p​s​:​/​​/​d​o​​i​.​o​​r​g​/​1​0​.​1​0​9​3​/​j​s​x​m​e​d​/​
q​d​a​d​0​4​0​​​​​​​

39.	 Awad-Igbaria Y, Edelman D, Ianshin E, Abu-Ata S, Shamir A, 
Bornstein J, Palzur E (2025) Inflammation-induced mast cell-
derived nerve growth factor: a key player in chronic vulvar pain? 
Brain. ;148(1):331–346. https:/​/doi.or​g/10.10​93/br​ain/awae228. 
PMID: 39001871

40.	 Bornstein J, Goldschmid N, Sabo E (2004) Hyperinnervation and 
mast cell activation may be used as histopathologic diagnostic cri-
teria for vulvar vestibulitis. Gynecol Obstet Invest 58(3):171–178

41.	 Mwaura AN, Marshall N, Anglesio MS, Yong PJ (2023) Neurop-
roliferative dyspareunia in endometriosis and vestibulodynia. Sex 
Med Rev. ;11(4):323–332. ​h​t​t​​p​s​:​/​​/​d​o​​i​.​o​​r​g​/​1​0​.​1​0​9​3​/​s​x​m​r​e​v​/​q​e​a​d​0​
3​3​​​​​. PMID: 37544766

42.	 Papoutsis D, Haefner HK, Crum CP, Opipari AW Jr, Reed BD 
(2016) Vestibular mast cell density in vulvodynia: a case-con-
trolled study. J Low Genit Tract Dis 20(3):275–279. ​h​t​t​​p​s​:​/​​/​d​o​​i​.​o​​

r​g​/​1​0​.​1​0​9​7​/​L​G​T​.​0​0​0​0​0​0​0​0​0​0​0​0​0​2​2​1​​​​ PMID: 27224531; PMCID: 
PMC4920700

43.	 Foster DC, Piekarz KH, Murant TI, LaPoint R, Haidaris CG, 
Phipps RP (2007) Enhanced synthesis of proinflammatory cyto-
kines by vulvar vestibular fibroblasts: implications for vulvar ves-
tibulitis. Am J Obstet Gynecol 196(4):346–348

44.	 Halperin R, Zehavi S, Vaknin Z, Ben Ami I, Pansky M, Schneider 
D (2005) The major histopathologic characteristics in the vulvar 
vestibulitis syndrome. Gynecol Obstet Invest 59(2):75–79

45.	 Krapf JM, Yong PJ, Berke MD, Bohm-Starke N, Bornstein J, 
Chrysilla E, Dempsey TT, Falsetta ML, Foster D, Goldstein SW, 
Iadarola MJ, Kellogg-Spadt S, Mannes AJ, Vogel J, Goldstein 
AT (2026) Executive summary of the vulvodynia therapeutic 
research summit. Obstet Gynecol 147(2):266–276. ​h​t​t​​p​s​:​/​​/​d​o​​i​.​o​​
r​g​/​1​0​.​1​0​9​7​/​A​O​G​.​0​0​0​0​0​0​0​0​0​0​0​0​6​1​1​8​​​​​​​

46.	 Patnaik SS, Laganà AS, Vitale SG, Butticè S, Noventa M, Gizzo 
S, Valenti G, Rapisarda AMC, La Rosa VL, Magno C, Triolo O, 
Dandolu V (2017) Etiology, pathophysiology and biomarkers 
of interstitial cystitis/painful bladder syndrome. Arch Gynecol 
Obstet 295(6):1341–1359. ​h​t​t​​p​s​:​/​​/​d​o​​i​.​o​​r​g​/​1​0​.​1​0​0​7​/​s​0​0​4​0​4​-​0​1​7​-​4​
3​6​4​-​2​​​​ Epub 2017 Apr 8. PMID: 28391486

47.	 Tonc E, Omwanda GK, Tovar KA, Golden XME, Chatterjea D 
(2023) Immune mechanisms in vulvodynia: key roles for mast 
cells and fibroblasts. Front Cell Infect Microbiol 13:1215380. 
https:/​/doi.or​g/10.33​89/fc​imb.2023.1215380 PMID: 37360527; 
PMCID: PMC10285386

48.	 Benistan K, Martines V (2019) Pain in hypermobile Ehlers-Dan-
los Syndrome: new insights using new criteria. Am J Med Genet 
179A:1226–1234. https:/​/doi.or​g/10.10​02/aj​mg.a.61175

49.	 Zoppi N, Chiarelli N, Binetti S, Ritelli M, Colombi M (2018) 
Dermal fibroblast-to-myofibroblast transition sustained by αvß3 
integrin-ILK-Snail1/Slug signaling is a common feature for 
hypermobile Ehlers-Danlos syndrome and hypermobility spec-
trum disorders. Biochim Biophys Acta Mol Basis Dis 1864(4 Pt 
A):1010–1023. https:/​/doi.or​g/10.10​16/j.​bbadis.2018.01.005

50.	 Dargie EE, Chamberlain SM, Pukall CF (2017) Provoked vestib-
ulodynia: diagnosis, self-reported pain, and presentation during 
gynaecological examinations. J Obstet Gynecol Canada: JOGC 
= J d’obstetrique et gynecologie du Can : JOGC 39(3):145–151. 
https:​​​//d​oi.​or​g/10​.​10​16​/j.j​og​c.2017.01.001

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/10.1002/9781119482598.ch18
https://doi.org/10.1002/9781119482598.ch18
https://doi.org/10.3171/2022.6.spine211011
https://doi.org/10.3171/2022.6.spine211011
https://doi.org/10.1016/j.semarthrit.2014.05.013
https://doi.org/10.1016/j.semarthrit.2013.12.006
https://doi.org/10.3390/jcm13082274
https://doi.org/10.1007/s00404-022-06424-4
https://doi.org/10.1002/ca.23966
https://doi.org/10.1002/ca.23966
https://doi.org/10.1093/jsxmed/qdad040
https://doi.org/10.1093/jsxmed/qdad040
https://doi.org/10.1093/brain/awae228
https://doi.org/10.1093/sxmrev/qead033
https://doi.org/10.1093/sxmrev/qead033
https://doi.org/10.1097/LGT.0000000000000221
https://doi.org/10.1097/LGT.0000000000000221
https://doi.org/10.1097/AOG.0000000000006118
https://doi.org/10.1097/AOG.0000000000006118
https://doi.org/10.1007/s00404-017-4364-2
https://doi.org/10.1007/s00404-017-4364-2
https://doi.org/10.3389/fcimb.2023.1215380
https://doi.org/10.1002/ajmg.a.61175
https://doi.org/10.1016/j.bbadis.2018.01.005
https://doi.org/10.1016/j.jogc.2017.01.001

	﻿Characterizing sexual dysfunction in females with hypermobile Ehlers Danlos syndrome or hypermobility spectrum disorder and genito-pelvic pain through cross-sectional analysis
	﻿Abstract
	﻿Introduction
	﻿Methods
	﻿Editorial policies and ethical considerations

	﻿Results
	﻿Discussion
	﻿Conclusion
	﻿References


