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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 hREDS/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 (SHQ), 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

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]. In2017, the revised international classification
of EDS was established, which includes diagnostic criteria
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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
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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].

@ Springer

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 (SHQ), 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 5SHQ. 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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Mast cell activation syndrome symptoms
Postural orthostatic tachycardia syndrome symptoms
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Fig. 1 Study Flowchart

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 (POTYS) 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 SHQ 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

Dermatologic
Condition® Excluded
I . 5HQ? score <2 >
Standardized Gynecologic
Instruments?® Exam
S5HQ?>2 Office or video Negative for
—_— Evaluation for: hEDS/HSD*®
hEDS/HSD¢
d
MCAS 5| Positive for Chart
POTS® hEDS/HSD* ?l review

5-point hypermobility questionnaire (5-HQ), Female Sexual Distress Scale, and Female Sexual Function index
Examples: lichen sclerosus, eczema, lichen simplex chronicus, lichen sclerosus et atrophicus
Hypermobile Ehlers-Danlos Syndrome/Hypermobility Spectrum Disorder using the 2017 International Diagnostic Criteria

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 SHQ or a pre-existing diag-
nosis of hypermobility spectrum disorder (29.8%); 327 of
these patients tested negative on SHQ 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
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Table T Demographics

Variables

Age

18-23 12
24-29 23
30-35 22
3641 9
4247 3
48-53 7
54-59 3
60+ 2
Race

White 67
Black 3
Hispanic 3
Middle Eastern 3
Mixed’ 2
Unknown 3

TMixed races included: black +hispanic, caucasian+hispanic

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

hEDS  HSD -5HQ p-values
(N=44) (N=37) (N=306)
N(%) N(%) N (%)

Diagnosis

Vestibulodyniat 44 (100) 35 283 0.160

94.6)  (92.5)

Diffuse Vestibulodyniat 29 25 195 0.876
(65.9) (67.6) (63.7)

Posterior 15 10 88 (28.8) 0.733

Vestibulodyniat (34.1) (27.0)

Pelvic Floor 41 33 252 0.125

Dysfunctiont 932) (89.2) (824

Pudendal Neuralgiaf 19 14 97 (31.7) 0.272
(43.2) (37.8)

Candidiasist 7(15.9) 10 63 (20.6) 0.467

(27.0)

Leukorrhea} 3(6.81) 4(10.1) 33(10.8) 0.826

Probable Painful Blad- 4 (9.10) 3(8.12) 13(4.24) 0.190

der Syndrome3

Probable Labral Tear} 16 4(10.1) 9(2.94) 2.86-1071°
(36.4)

Endometriosis} 11 8(21.6) 21(6.86) 1.13-10°*
(25.0)

Postural Orthostatic 34 10 3(0.90) 2.2.10716

Tachycardia Syndrome (77.3)  (27.0)

(POTS)

Mast Cell Activation 33 13 3(0.90) 2.2.107'6

Syndrome (MCAS) § (75.0) (35.1)

T Chi-squared Test
1 Fisher’s Exact Test

(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

@ Springer

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

T Female Sexual Function Index

1 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

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
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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

T Female Sexual Function Index

1 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 SHQ

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* 249 153 8.50
F-SDS? 288 29.9 13.2

T Female Sexual Function Index

1 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

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 SHQ also met diagnostic criteria
for hypoactive sexual desire disorder (HSDD).

Of the 327 patients who tested negative on the SHQ
(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 SHQ 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 (dfi=2, df>=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 SHQ-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
(»=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 SHQ-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
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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
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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.
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