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Etiology, Diagnosis, and Clinical Management of Vulvodynia (Vulvar Pain)
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Abstract: Vulvodynia is a chronic condition characterized by pain and discomfort
in the vulvar vestibule, the area surrounding the vaginal opening. The etiology and
pathophysiology of vulvodynia are complex and multifactorial. Current evidence
points to a combination of peripheral inflammation, neural sensitization, hormonal
dysregulation, and psychosocial factors. It typically manifests as sharp, burning pain
or discomfort localized to the vestibule. An individualized, multimodal approach is
vital in the treatment of vulvodynia. Conservative therapy is often the first line of
treatment, with pharmacological and surgical options considered when these are
insufficient. Emerging therapeutic approaches include platelet-rich plasma and low-
level laser therapies. The heterogeneity of vulvodynia and the lack of a standardized
diagnostic approach present significant challenges in clinical practice and research.
Future studies should focus on elucidating the underlying pathophysiology of
vulvodynia, emphasizing identifying biomarkers that may facilitate early diagnosis
and targeted treatments. Advances in understanding the roles of central sensitization,
neuroinflammation, and genetic predispositions may pave the way for more
personalized and effective treatments. Vulvodynia significantly affects women's
physical, emotional, and sexual health. Although progress has been made in
understanding the potential underlying mechanisms, many gaps remain in its
effective management. A multidisciplinary approach that includes medical, physical,
and psychological therapies offers the best outcomes for patients. However, further
research is necessary to develop more effective, individualized treatments and to
improve the overall quality of care for women suffering from this condition.
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Managing vulvodynia is challenging and
generally requires a multimodal approach, encompassing
physical therapy, pharmacological interventions (such as
topical anesthetics, tricyclic antidepressants, or
anticonvulsants), and psychological support [7]. In
certain resistant cases, surgical intervention, such as
vestibulectomy, may be considered [8]. Emerging
research explores novel therapeutic strategies, including
neuromodulation and targeted immunotherapies, aimed
at addressing the underlying pathophysiology of this
complex condition [9].

INTRODUCTION

Vulvodynia is a chronic condition characterized
by pain and discomfort in the vulvar vestibule, the area
surrounding the vaginal opening [1]. This condition
primarily manifests as sensations of burning, stinging, or
irritation, often exacerbated by pressure, friction, or
sexual activity, leading to significant impairment in
quality of life [2]. The etiology of wvulvodynia is
multifactorial and not yet fully understood; potential
contributing factors include genetic predispositions,
hormonal imbalances, inflammatory responses, and

nerve fiber proliferation [3]. This syndrome underscores the need for

Clinically, patients with vulvodynia typically ongoing research into the interplay among neural,

present with localized tenderness in the Skene and
Bartholin glands [4], and diagnostic assessment often
reveals allodynia or hyperalgesia, where typically non-
painful stimuli elicit pain [5]. Histopathological studies
have shown increased nerve density and immune
activation in vestibular tissue; however, the underlying
mechanisms remain unclear [6].

immune, and hormonal factors to understand better and
alleviate the burden of vulvodynia [10]. This review aims
to discuss the significance of multidisciplinary
management  strategies that integrate  medical,
psychological, and sexual health support for patients
alongside continued exploration of vulvodynia’s
underlying causes.
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ETIOLOGY

Although the etiology of vulvodynia has not yet
been fully elucidated, several potential contributing
factors have been identified [11]. One of the most widely
accepted theories suggests that an initial event, such as
infection, trauma, or hormonal change, triggers an
inflammatory response, which subsequently leads to
chronic pain [12]. Studies indicate that women with
vulvodynia often report a history of recurrent
vulvovaginal infections (13), with specific evidence
suggesting that Candida species may sensitize
nociceptors in the wvulvar region, resulting in
hyperalgesia and allodynia [14].

Another possible contributing factor s
hormonal dysregulation [15]. Several studies suggest
that low estrogen levels, particularly among women
using oral contraceptives, may contribute to the
condition. Reduced estrogen levels can lead to atrophy
and thinning of the vulvar epithelium, rendering it more
vulnerable to mechanical irritation and inflammation.
Furthermore, some evidence suggests that androgen
deficiency might play a role in pathogenesis, as
decreased androgen levels may impair the function of
vestibular glands, contributing to vestibular tissue
dysfunction [16].

Genetic predisposition may also be a risk factor
[17]. Certain studies have identified an association
between vulvodynia and specific genetic
polymorphisms, particularly those involved in
inflammatory and pain pathways, suggesting a potential
genetic  susceptibility that could exacerbate an
individual’s response to local irritants or infections [17,
18].

PATHOPHYSIOLOGY

The pathophysiology of vulvodynia involves a
complex interplay between peripheral and central
mechanisms of pain perception [19]. On the peripheral
level, chronic inflammation in the vestibular region is
believed to alter nerve function, especially in C-fibers
that transmit pain signals to the brain, leading to
sensitization [17]. This peripheral sensitization may
explain why even mild physical stimuli, such as light
pressure, provoke disproportionate pain responses in
women with vulvodynia [17].

Histopathological examinations of vestibular
tissue in affected individuals often reveal increased
immune cell infiltration, particularly of mast cells, and
elevated concentrations of pro-inflammatory cytokines.
These findings support that an abnormal immune
response may contribute to persistent inflammation and
pain in the vestibule [20].

At the central level, increasing evidence
suggests that women with vulvodynia may experience
central sensitization, whereby the central nervous system
becomes overly reactive to pain stimuli [19, 21]. This

process may amplify pain signals originating from the
periphery, contributing to the chronic nature of the
condition. Functional brain imaging studies have shown
altered pain processing in brain regions associated with
pain perception, such as the anterior cingulate cortex and
insula, in women with vulvodynia [22].

Psychosocial ~factors, such as anxiety,
depression, and sexual dysfunction, are also believed to
modulate pain perception in vulvodynia. Chronic pain
conditions are often associated with adverse
psychological effects, and vulvodynia is no exception. A
biopsychosocial model, which posits that psychological
and social stressors contribute to pain persistence, has
been suggested as a comprehensive framework for
understanding vulvodynia [23].

The etiology and pathophysiology of
vulvodynia are complex and multifaceted. Current
evidence indicates that a combination of peripheral
inflammation, neural sensitization, hormonal
dysregulation, and psychosocial factors plays a
significant role in the condition [7, 24]. Although
substantial progress has been made in understanding
vulvodynia, further research is needed to elucidate the
precise molecular mechanisms involved and to develop
more effective, targeted therapies. A comprehensive
treatment approach that addresses both the biological and
psychological aspects of vulvodynia will provide the best
outcomes for affected women.

Clinical Presentation and Diagnosis

Vulvodynia is typically characterized by sharp,
burning pain or discomfort in the vestibule, often
triggered by physical contact such as sexual intercourse,
tampon use, or tight clothing. Pain is usually localized
but may radiate to surrounding areas. Diagnosis of
vulvodynia is primarily clinical, relying on patient
history and physical examination, including the cotton
swab test. In this test, mild pressure applied to the
vestibule reproduces the pain. Prior to confirming the
diagnosis, it is essential to rule out other potential causes
of wulvar pain, such as infections, dermatological
conditions, and neuropathies.

A comprehensive clinical evaluation is required
to diagnose vulvodynia, focusing on excluding other
potential causes of vulvar pain, such as infections,
dermatological conditions, or neoplasms. The cotton-
swab test is employed to localize the pain to the
vestibular area by applying gentle pressure to specific
vestibule regions to elicit characteristic discomfort.
Additionally, a pelvic examination is necessary to rule
out pelvic floor dysfunction or muscle spasms, which are
commonly associated with this condition. Due to the
substantial emotional burden it imposes, a psychological
evaluation is also warranted.

In the diagnostic approach to vulvodynia, the
psychosexual history should be examined, focusing on
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any preexisting sexual dysfunction. Current sexual
practices and other lifetime sexual difficulties, including
issues with desire, arousal, orgasm, and satisfaction,
should be assessed alongside dyspareunia. General
avoidance behaviors, such as avoiding genital contact,
and a lifetime history of dyspareunia may indicate
concurrent primary vaginismus.

A detailed medical history, including diet and
medication use, is essential. Any food intolerances,
allergies, hormonal treatments, and all past systemic and
genital treatments should be reviewed and documented.
Previous vaginal infections and sexually transmitted
diseases, including Candida, Gardnerella, Human
Papillomavirus, and Herpes, should be investigated, with
testing conducted if an ongoing infection is suspected.
The characteristics and duration of symptoms should be
evaluated, along with a thorough physical examination.
Vaginal pH should be objectively tested with a vaginal
swab for 10-15 seconds during the gynecological
examination.

The nature of the pain should be explored by
questioning its location, timing, and associated
complaints to identify the biological etiology related to
dyspareunia reliably. A precise pain map outlining
painful points within the external genitalia, middle, and
deep vagina, should be created. During the examination,
the physician should also note confounding factors such
as defensive levator ani muscle contraction, which can
contribute to levator ani myalgia over time and
exacerbate pain perception and penetration difficulties.
Such factors necessitate a more extensive therapeutic
approach aimed at relaxing a tightened pelvic floor.

Finally, the nature and quality of sexual
intercourse should be evaluated, focusing on the couple's
emotional, sexual, and interpersonal functioning. Since
certain aspects of a partner's functionality can affect a
woman's sexual functionality, any sexual or genital
symptoms in the partner should also be recorded.

Treatment Approaches

Treatment of vulvodynia remains a complex
and evolving field. Given its multifactorial nature, an
individualized, multimodal approach is essential for
achieving optimal outcomes. While conservative and
pharmacological therapies offer relief for many women,
more invasive treatments, including surgery, may be
necessary for refractory cases. Additionally, addressing
the psychological and sexual health impact of
vulvodynia is crucial for holistic care. Ongoing research
on the underlying pathophysiology and emerging
treatments  provides new hope for improved
management.

Conservative Therapies

Conservative treatment is typically the first line
of intervention, focusing on pain reduction, symptom
alleviation, and patient education. Behavioral therapies,

including pelvic floor physical therapy, are often
recommended. Pelvic floor muscle hypertonicity is
frequently associated with vulvodynia and contributes to
pain and sexual dysfunction. Physical therapy aimed at
reducing pelvic floor tension through biofeedback and
manual manipulation has been shown to reduce pain and
improve sexual function in affected women effectively.

Topical treatments such as lidocaine and
corticosteroids are commonly used to relieve pain.
Lidocaine provides short-term analgesia, while
corticosteroids target localized inflammation. However,
the long-term efficacy of these treatments is limited, and
they are typically recommended as adjuncts to other
therapies.

Pharmacological Approaches

Pharmacotherapy, particularly when
conservative measures alone prove insufficient, is
another critical component of vulvodynia treatment.
Antidepressants and  anticonvulsants, such as
amitriptyline and gabapentin, have been used due to their
central and peripheral pain modulation properties. Both
classes of drugs are commonly used for chronic pain
syndromes and have shown moderate success in
alleviating neuropathic pain associated with vulvodynia.

However, pharmacotherapy has limitations,
including side effects such as drowsiness, weight gain,
and cognitive impairments. Sleep disturbances often lead
to treatment discontinuation. Additionally,
pharmacological treatments do not address the
underlying causes of vulvodynia and are more suitable
for symptomatic relief than curative outcomes.

Surgical Interventions

Surgical intervention, primarily vestibulectomy
or vestibuloplasty, is considered when conservative and
pharmacological treatments fail to provide adequate
relief. Vestibulectomy, involving the removal of affected
vestibular tissue, has shown high success rates, with
studies reporting long-term pain relief in up to 80% of
patients. However, surgery carries risks, including
scarring and altered sensation, and should be reserved for
cases where less invasive options have been exhausted.

Vestibuloplasty is a simplified technique
compared to vestibulectomy. It involves excising the
distal circumference of the wvulvar vestibule and
removing underlying submucosal minor vestibular
glands. Studies on this technique have shown mixed
results.

Psychological Interventions

Considering the profound psychological burden
of vulvodynia, including its impact on sexual health and
quality of life, psychological interventions play a crucial
role in comprehensive management. Cognitive-
behavioral therapy (CBT) has been widely studied in
chronic pain conditions and is beneficial for vulvodynia,
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addressing maladaptive thought patterns, anxiety, and
depression that may exacerbate pain perception.
Additionally, sexual counseling, both individual and
couples therapy, can improve sexual function and
relationship satisfaction for women suffering from
vulvodynia.

New Treatment Approaches

Hormonal Therapies: Hormonal imbalances,
particularly estrogen and testosterone, are believed to
contribute to the pathophysiology of vulvodynia.
Consequently, hormonal therapies focusing on hormonal
modulation have been developed. Low-dose vaginal
estrogen and testosterone creams have proven effective
in restoring vestibular tissue integrity and reducing pain
by enhancing mucosal resilience.

Research is ongoing to explore new
formulations and optimized application methods to
improve therapeutic outcomes and patient compliance
with localized hormonal therapies with minimal systemic
side effects.

Management of Neuropathic Pain

Recent studies on the neuropathic component of
vulvodynia have led to investigations into treatments
commonly used in other neuropathic pain syndromes.
Gabapentinoids, such as gabapentin and pregabalin, have
garnered attention for their capacity to regulate abnormal
nerve signaling. Clinical trials indicate that patients with
vulvodynia treated with gabapentinoids experience
promising reductions in pain sensitivity, particularly
when combined with physical therapy. Similarly, the use
of tricyclic antidepressants and selective serotonin-
norepinephrine reuptake inhibitors has shown potential
benefits due to their ability to modulate central pain
processing pathways [62, 63].

Immune Modulation and Anti-Inflammatory
Approaches

Given evidence suggesting an inflammatory
etiology in some instances of vulvodynia, therapies
aimed at reducing inflammation are being explored.
Topical corticosteroids remain a cornerstone in reducing
localized inflammation, though their long-term use is
limited due to potential adverse effects on tissue
integrity. Therefore, new approaches are being
investigated, including those targeting specific
inflammatory pathways. Although experimental, agents
inhibiting tumor necrosis factor-alpha or interleukin-1
are exciting. The use of anti-inflammatory agents, such
as low-dose naltrexone, has emerged as a potential
treatment option due to its dual role in modulating pain
and inflammation [24, 64, 65].

Botulinum Toxin Injections

Botulinum toxin is a promising therapeutic
approach for treating vulvodynia. Targeting hyperactive
muscles in the pelvic floor has proven effective in
alleviating vestibular pain and reducing muscle tension.

Several clinical studies report significant pain reduction
and improvements in sexual function following
botulinum toxin treatment, especially in patients with
concurrent pelvic floor dysfunction. The potential for
long-term relief through periodic injections offers an
appealing option for patients unresponsive to traditional
interventions [6, 66, 67].

Platelet-Rich Plasma (PRP) Therapy

PRP therapy, which involves injecting
concentrated autologous platelets into affected tissues,
has attracted interest for its regenerative properties. PRP
releases growth factors that support tissue repair, reduce
inflammation, and stimulate collagen production,
making it an attractive option for treating vulvodynia.
Preliminary studies on PRP injections into the vulvar
vestibule report pain reduction and improvements in
tissue health, though larger, well-controlled studies are
necessary to fully establish its efficacy and safety profile
in this population [26, 68, 69].

Low-Level Laser Therapy (LLLT)

Also known as photobiomodulation, LLLT is a
noninvasive therapy that uses specific light wavelengths
to support tissue healing and reduce inflammation.
Traditionally used in musculoskeletal pain syndromes,
its application in vulvodynia has shown promise. LLLT
is believed to enhance mitochondrial function, improve
cellular repair, and reduce neuropathic pain. Preliminary
data suggest that LLLT may be especially effective when
combined with other treatments, such as physical or
hormonal therapy [49, 51, 70].

CBT and Psychosocial Interventions

Integrating psychosocial interventions, such as
Cognitive Behavioral Therapy (CBT), into the treatment
of vulvodynia is increasingly recognized as crucial for
managing psychological issues associated with chronic
pain syndromes. Emerging research highlights that
addressing the psychological components of vulvodynia,
such as anxiety, fear of pain, and sexual dysfunction, can
enhance the overall effectiveness of other treatments.
Multidisciplinary approaches that combine CBT with
physical and pharmacological therapies may yield
superior outcomes by addressing the condition's physical
and emotional dimensions [71,72].

CONCLUSION

Neuroproliferation, characterized by increased
density of C-fiber nociceptors in the vestibular region,
has emerged as a significant factor in the pain
experienced by vulvodynia patients. This neurogenic
component aligns with central sensitization, where the
nervous system overreacts even to minimal stimuli.
Moreover, recent research on hormonal influences
suggests that changes in estrogen and testosterone levels
may contribute to pain sensitivity by thinning the
vestibular epithelium.
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The heterogeneity of vulvodynia and the
absence of a standardized diagnostic approach pose
substantial challenges in clinical practice and research.
The condition remains underdiagnosed, with many
patients enduring prolonged pain before receiving an
accurate diagnosis and effective treatment. Future
research should focus on elucidating the underlying
pathophysiology of vulvodynia, emphasizing the
identification of biomarkers that could facilitate early
diagnosis and targeted therapies. Advances in
understanding central sensitization, neuroinflammation,
and genetic predispositions may pave the way for more
personalized and effective treatments.

Traditionally, vulvodynia has been diagnosed
by exclusion, often requiring comprehensive differential
workups to rule out infectious, dermatological, or
malignant causes of vulvar pain. However, advances in
diagnostic tools now offer more targeted approaches.
Quantitative sensory testing allows clinicians to
objectively assess pain thresholds and sensory
abnormalities in the wvulvar vestibule, aiding in
differentiating vulvodynia from other vulvodynia
subtypes. Additionally, advancements in imaging
techniques, such as high-resolution magnetic resonance
imaging, have begun to reveal structural abnormalities in
the wvestibular tissue wunderlying chronic pain in
vulvodynia.

Another exciting development is the role of
biomarkers in the diagnosis of vulvodynia. Research on
molecular markers, such as nerve growth factors and
specific proinflammatory cytokines, holds promise for
more precise diagnostic criteria, potentially enabling
earlier diagnosis and treatment.

Vulvodynia significantly impacts women's
physical, emotional, and sexual health. Although
progress has been made in understanding its underlying
mechanisms, considerable gaps remain in its effective
management. A multidisciplinary approach that includes
medical, physical, and psychological therapies offers the
best patient outcomes. However, research is needed to
develop more effective, personalized treatments and
improve the overall quality of care for women affected
by this condition.

The management of vulvodynia remains a
complex challenge due to its multifactorial nature.
Nevertheless, recent advances in hormonal therapy,
neuropathic  pain  modulation, anti-inflammatory
treatments, and regenerative medicine offer promising
new avenues for alleviating pain and enhancing quality
of life. The ongoing exploration of therapies, such as
botulinum toxin, PRP, low-level laser therapy, and
psychosocial interventions, highlights the need for
personalized,  multimodal  treatment  strategies.
Microsurgical approaches that target hyper innervated
areas of the vestibule while preserving surrounding

structures provide long-term relief in patients
unresponsive to conservative treatments.

As new perspectives on its pathophysiology,
diagnosis, and treatment emerge, the management of
vulvodynia is evolving. Transitioning from a
symptomatic approach to addressing underlying
biological and psychosocial mechanisms offers hope for
more effective, personalized care. With ongoing research
on pharmacological therapies, minimally invasive
procedures, and holistic interventions, vulvodynia
management is becoming increasingly influential. For
many women, the prospect of pain relief and improved
quality of life is within reach. Continued collaboration
among clinicians, researchers, and patients is essential to
further developing these new horizons and optimizing
therapeutic outcomes.

Future research should focus on large-scale
clinical trials and the long-term safety of these emerging
therapies, aiming to develop more effective and durable
treatment paradigms for vulvodynia.
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