Advancing Understanding
of Vulvodynia as
a Pain Disorder

O




“Today, 1diopathic.
Tomorrow, understood.”
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Review Magnitude of Problem

Summarize Women’s Experiences Seeking Help
Historical/Clinical Overview

Summarize Research Progress

Summarize NIH and Congressional Involvement
Overview of NVA Research Programs

Discuss Foundational Research Gaps Necessary to Address to
Advance Understanding of Vulvodynia as a Pain Disorder



Magnitude of the
Problem

O




Four NIH-funded population-based studies, three of which included
a clinical confirmation component, show that 3-8% of adult women
suffer from chronic vulvar pain.**

Recent study of adolescents (ages 12-19) suggest it may be quite
prevalent among younger women also. (Landry. J Sex Med. 2009)

Most recent study finds that 1 in 4 women will be affected at some
point in their hfespan (Reed 2011)

Remission < 25% (Reed 2008, Reed 2011)

**Harlow. JAMWA. 2003; Arnold. AJOG. 2007; Reed J Low Genit Tract Dis. 2004;
Reed. Obstet Gynecol. 2006; Reed. Obstet Gyncol. 2008; Reed. AJOG. 2011



Magnitude of Problem

O

» First NIH-funded, population-based epidemiological
study conducted at Harvard from 2000-2005
4915 women surveyed, 18-64 years
3358 surveys returned (response rate 68.3%)

15.6% reported a history of “chronic burning, knifelike or
sharp pain, or pain on contact that lasted for 3 months or
longer” at some point in their lives

12.4% reported pain on contact
3.3% reported burning or knifelike pain

7% were currently experiencing pain




Magnitude of Problem

O

o Caucasian and African American women reported similar lifetime prevalence

® HIS anic women were 80% more likely to experience symptoms than were white
African American women.

O 39.6% never sought treatment

o Of those who did seek treatment:
« 57% reported visiting 3 or more providers in seeking a diagnosis
© 39.1% remained undiagnosed

o Sample brought in for clinical confirmation and to determine the survey’s
predlctlve value to delineate Provoked Vestibulodynia (from other common
causes of vestibular pain):

« 78% clinically confirmed based on pelvic exam and Friedrich’s criteria

Harlow. JAMWA. 2003




 First Economic Impact Vulvodynia Study — Conducted by NVA in
Cooperation with Tulane University (Dr. Lizheng Shi) and Analysis
Group, Inc. (Dr. Eric Wu)

“Real-time” Online Survey

With the use of a NVA-supplied cost calendar/spreadsheet, women recorded
their vulvodynia-related expenses in “real time” and entered the information
online 1x/month for 4-6 months

Self-reported chronic vulvar pain > 3 months

Included additional questions previously demonstrated to correlate with a
clinical diagnosis of Provoked Vestibulodynia.*

Experience genital pain?
Experience genital burning > 3 months?

10 or more episodes of pain on contact with tampon insertion, intercourse or pelvic
exam?

Does pain on contact limit/prevent intercourse?

*Harlow. J Womens Health (Larchmt). 2009.



Data Collected with Intake Questionnaire
Vulvodynia subtype(s)
Time since diagnosis
Time since symptoms began
Age
Marital status
Education
Household income
Insurance type(s)
Ethnicity

Comorbid pain disorders (IC, FM, CFS, IBS, Endo, TMD,
Headache)

Other chronic illnesses



Magnitude of Problem - Cost

9,

o Data Collected on Returning Questionnaire

« For every medical appointment, women recorded:
o Type of provider visited
o Number of visits

o All out-of-pocket expenses (co-pay, deductible, transportation, etc.)
associated with each visit

« Out-of-pocket expenses related to:
o Lab work / diagnostic tests
o Surgical procedures
o Hospitalization
o Prescriptions medications
o Over-the-counter remedies / self-care measures




Magnitude of Problem - Cost
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Magnitude of Problem — Cost

O

© Using a lprevalence range of 3-7% in the US, the analysis yielded an annual
national burden ranging from $31-72 billion.

o Findings

© Total costs in 6 months was $8862.4:
o $6043.34 (68.19%) direct healthcare costs
o $553.81(6.25%) direct non-healthcare costs
o $2265.25 (25.56%) indirect costs

© Common Co-morbidities:
o Irritable bowel syndrome (27.2%)
o Migraine headache (25.2%)
o TMD (17%)
o Interstitial cystitis (13.6%)
o Endometriosis (11.6%)
Xie et al (submitted for publication)




Women's Experiences
Seeking Help

O




What do Women Experience?
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What do Women Experience?
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o Cartoonbank.com
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“There is no cure, Mrs. Handler. Thats because
theres nothing wrong with you.”




Bryant, Adey abr0o192




What do Women Experience?
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“Whoa—way too much information!”




What do Women Experience?
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"My appointment may take a while.
I'm breaking in a new doctor.”




Why is this the common
experience for women?
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Historical Overview

O




First Described in 1880

O

“Hyperaesthesia of the Vulva”

First described by Thomas (gynecologist):

“Excessive sensibility of the nerves supplying the mucous
membrane of some portion of the vulva, sometimes... confined

to the vestibule... other times to one labium minus.*

Vulvodynia may have been referred to in earlier medical texts,
possibly dating as far back as the 1st Century.

Thomas. Practical Treatise on the Diseases of Women. 1880.
McElhiney. J Sex Med. 2006




Described Again in 1888

O

“Supersensitiveness of the Vulva”

Skene (gynecologist): “This disease...is characterized by the
supersensitiveness of the vulva... No redness or other external
manifestation of the disease is visible... When the examining
finger comes in contact with the hyperaesthetic part, the
patient complains of pain, which is sometimes so great as to
cause her to cry out. Sexual intercourse is equally painful and
becomes, in aggravated cases, impossible.”

Skene. Treatise of the Diseases of Women. 1888.




“Sensitive deep-red spots”

1928: Kelly describes “exquisitely sensitive deep-red spots
in the mucosa of the hymenal ring as a fruitful
source of dyspareunia.”

No mention of condition appears in medical texts for
five decades thereafter.

Kelly. Gynecology. 1928.



1975: Vulvodynia first addressed by the
International Society for the Study of
Vulvovaginal Disease (ISSVD)

membership at 1975 World Congress as
“burning vulva syndrome.”

1982: ISSVD membership surveyed on condition



1980s: Defined by ISSVD

1083:

1985:

O

ISSVD adopts first formal definition of vulvodynia:

“Chronic vulvar discomfort, especially that characterized by
the patient’s complaint of burning and sometimes
stinging, irritation or rawness. (McKay. J Reprod. Med. 1984)

Vulvodynia is a symptom rather than a diagnosis and it may
have multiple causes.

Definition refined at World Congress but never
formally published:

“Only cases which lack a demonstrable etiology.”




1987: Friedrich Describes VVS

9,




2004: Definition Modified and Published

O

Because its 1983 definition of vulvodynia did not rule out
vulvar pain due to known causes, the ISSVD revised it at
the 2003 World Congress and published the new
definition in 2004:

“Vulvar discomfort, most often described as burning
pain, occurring in the absence of relevant visible
findings or a specific, clinically identifiable, neurologic
disorder.”

New classification and terminology proposed.

Moyal-Barracco M. J Reprod Med. 2004
Haefner. J Low Genit Tract Dis. 2007




Vulvar pain related to a specific disorder (NOT Vulvodynia)
- Infectious (e.g., candidiasis, herpes, etc.)

- Inflammatory (e.g., lichen sclerosus, contact dermitiis)

- Neoplastic (e.g., Paget disease, squamous cell carcinoma, etc.)

- Neurologic (e.g., herpes neuralgia, spinal nerve compression, etc.)

Vulvodynia
- Generalized
Provoked (sexual, nonsexual or both)
Unprovoked
**Generalized Vulvodynia
Mixed (provoked and unprovoked)
- Localized (vestibulodynia, clitorodynia, hemivulvodynia, etc.)
Provoked (sexual, nonsexual or both)

**Provoked Vestibulodynia / Vulvar Vestibulitis Syndrome
Unprovoked

Mixed (provoked and unprovoked)
Haefner. J Low Genit Tract Dis. 2007.



Other Terms - Confusion i1s Common

O

Generalized Unprovoked Provoked
Vulvodynia Vestibulodynia
Hyperaesthesia of the vulva Vulvar Vestibulitis Syndrome
Dysesthetic Vulvodynia Vestibular Adenitis
Vulvar Dysesthesia Minor Vestibular Gland Syndrome
Essential Vulvodynia Localized Provoked Vulvodynia




Gross Subjective Findings
“Where does it hurt?”

Generalized Vulvodynia

“All over.”

O

Provoked Vestibulodynia

“Around the opening.”




Current Diagnostic Techniques
Cotton-Swab Test

Diagram from Haefner, H.K., Critique of new gynecologic
surgical procedures, Clin Obstet Gynecol 2000 Setp;43(3): 689-700.




Current Diagnostic Techniques
Cotton-Swab Test

O

» Diagnosis of Exclusion
e Rule out all other causes for
PUbis —\- vulvar pain

1

» Test for allodynia, hypo- or
hyperalgesia using cotton-swab
test by applying gentle pressure

Clitoris

Urethral meatus

Labia majora to:
Labia minora .
1-2  Inner thigh
Infroitus 3-5 Labia majora

Perineum

Aius 6-8 Interlabial sulcus

9  Clitoris / clitoral hood

J\ 10  Perineum

11 Sites within vestibule

* Women rate pain severity at
each site




Current Diagnostic Techniques
Cotton-Swab Test

N

ubis V

Clitoris

Women are asked to rate the
severity of pain as pressure is
applied with a cotton-swab to

sl sites surrounding the introitus (1

Urethral meatus

Labia majora
Labia minora

o’clock thru 12 o’clock).

PVD is diagnosed by Friedrich’s
Criteria:

Perineum

1: Severe pain on attempted

Anus

vaginal entry

J\ 2: Tenderness to pressure

localized within the vestibule

3: Physical findings confined to
vestibular erythema of various
degrees (disputed)




Current Diagnostic Techniques
Visual Examination

Patient #1 Patient #2 Patient #3
Severe Erythema Moderate Erythema Minimal Erythema

Which woman do you think was not able to have intercourse or insert a tampon?

Reprinted with permission from Ledger, W.J. and Witkin, S.S.,
Vulvovaginal Infections, Manson Publishing, London, 2007, page 103.




» 2009 study compared unaided visual assessment, colposcopy, visualization
(Syris v600) with parallel-polarized light (epithelial surface evaluation) and
enhanced visualization Wit% cross-polarized light (epithelial subsurface
evaluation) in assessing genital erythema in the Vullx)fa, introitus, vagina
and cervix of PVD patients.

» Findings:

Only the cross-polarized light subsurface visualization technique was significantly more
sensitive that other methods at all sites within both the control and symptomatic groups.

“Most notable finding” was that although the vulva of patients with PVD appeared clinically
normal with all visualization techniques, subsurface visualization revealed a significant
increase in erythema relative to controls at the introitus, vagina and cervix.

Farage. Am J Obstet Gynecol. 2009.



Stratification /Subtypes

Visible (+/-)
Neurologic
Findings

Chronic
Vulvar

Lzt No visible |

findings
except

possible

erythema

Hyperalgesia
Allodynia
| y

O

Infectious, inflammatory,
neoplastic or neurologic

Pain
localized to
clitoris

Provoked
pain
localized to
vestibule

Generalized
Unprovoked
Pain

disorder (treat accordingly)

Clitorodynia

\

Provoked

Vestibulodynia

Generalized
Vulvodynia

A

Secondary
PVD

Others?

\

Subtype 1?

\

Subtype 2?

\

\

\

Subtype 1?

Subtype 2?




Current Diagnostic Techniques
Others? Which are clinically relevant?

o Muscle Exam

o No consensus described or required in Guidelines documents. Which muscles — pelvic floor or back/hips/lower
body? No standardization.

» Colposcopy
o Some use, some don’t.
* Blood Draw
O Some are using to determine if pain may be hormonally mediated
» Instruments for Cotton-Swab Test
o Some use, some don’t. Different instruments — some are calibrated. No standardization. Validated?
* Nerve conduction studies
o Some order, some don’t.
* Neurological Exam
o Some order, some don’t.
¢ Quantitative Sensory Testing
o Some utilize, some don’t.
* MRI
o Should this be a gold standard to rule out? Recent report of vulvar pain associated with Tarlov cysts
* Neurography / MRN
O Some starting to utilize these specialty tests due to complexity of nerve path
* Orthopedic Evaluation

o Recent reports of hip disorders (e.g., Labrum tears), low back and other orthopedic disorders associated with vulvar
pain. No standard.

» Validated Questionnaires
o Some use, some don’t. No consensus.




» Oral “Pain-blocking” Medications
Tricyclic Antidepressants, Anticonvulsants, SSNRIs

» Topical Preparations
Estradiol, Anesthetics, Compounded Topicals

 Pelvic Floor Muscle Therapy

» Interventional Pain Management Techniques

Nerve Blocks
Pudendal, Sequential (caudal, pudendal, subcutaneous), Other
Neurostimulation

» Surgery (for PVD)

Removal of all/portion of vestibule with vaginal advancement

» Psychotherapy/Sex Therapy

To cope with resulting sexual dysfunction, depression, etc.



Diet Modification

Low oxalate, yeast-free
Topical Steroids
Subcutaneous Steroid/Anesthetic Injections
Botox Injections
Leukotriene Receptor Antagonist
Topical Nitroglycerin
Topical Capsaicin
KTP-nd:YAG laser therapy
Photodynamic Therapy

Excellent Review: Landry. Clinical J Pain. 2008
See Treatment References



Insufficient Research to Report Efficacy

O

“Vulvodynia interventions — systemic review and evidence grading.”

e Purpose:

o “Although there are many interventional therapies, and their use is increasing, there is also uncertainty or
controversy about their efficacy.”

 Methods:

o Systematic review assessed each modality with a grading system similar to the Grades of Recommendations,
Assessment, Development, and Evaluation system. The grading system assesses study quality, effect size, benefits,
risks, burdens and costs.

* Findings:
o For improvement of pain and/or function in women with PVD, there was fair evidence that vestibulectomy was of
benefit, but the size of the effect cannot be determined with confidence.
There was fair evidence of lack of efficacy for several nonsurgical interventions.
There were several interventions for which there were insufficient evidence to reliably evaluate.
There was insufficient evidence to judge harms or to judge long-term benefits.

For clinically meaningful improvement of pain in women with GV, there was insufficient evidence for benefit or any
intervention.

O O O O

*  Summary:

o Providers and patients looking for evidence-based interventions may need to rely on indirect evidences from studies
of neuropathic pain and functional pain syndromes.

Andrews. Obstet Gynecol Surv. 2011.




Step-Wise PVD Treatment Study
Results Suggest Heterogeneity

Pain Improved with Diet (8)

Pain Improved with TCA (10)

Anticonvulsant (13)

Nerve Block + Counseling (1)

Pelvic Floor Muscle Therapy + Counseling

(5)

Surgical Incision (5 of 6)

No Improvement (2)

Ventolini. J Obstet Gynaecol. 2009.
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“Let the bealing begin!”




Research Progress
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Research Progress

O

» National Vulvodynia Association

Medical Research Fund

Have awarded $1 million to 40 pilot grants — data used to obtain larger-scale funding from
NIH, etc.

Currently funding 12 studies
Biannual grant cycle
Summaries of funded studies: www.nva.org/research fund.html

Career Development Award
Supports small research project or development/enhancement of a vulvar pain clinic
Annual grant cycle
Summaries of funded awards: www.nva.org/career development award.html

» National Institutes of Health

Currently devotes $2-3 million/year

NICHD/ORWH major contributors, although other Institutes have started to fund
vulvodynia research (NINDS, NIDDK)

Currently funding 10 studies
Summaries of funded studies: www.nva.org/nih funding.html



http://www.nva.org/research_fund.html
http://www.nva.org/career_development_award.html
http://www.nva.org/nih_funding.html

Vulvovaginal infection (most data is retrospective self-report - infection tested for properly?)
Oral contraceptive use

Allergies

Early age of first intercourse

Early age of menarche

Nulliparity

History of childhood nocturnal enuresis

Adverse life experiences (parental divorce, pregnancy termination, difficult childbirth, abuse)

Difficulty or severe pain with first tampon use

Self-report entry dyspareunia

“Stinging” pain

Genital burning > 3 months

Genital “pain”

> 10 episodes of pain on contact with tampon insertion, sex or pelvic exam
Pain on contact that limited/prevented intercourse

Excellent Review: Bohm-Starke. Acta Obstet Gynecol Scand. 2010.
See: Risk Factors/Predictors References



Possible Pathophysiologic Mechanisms

Generalized Unprovoked Vulvodynia

O

» Really has not been studied

» Hypothesized to be a neuropathic pain syndrome??

» Findings published to date:

o One study reports increased pressure sensitivity in both the vulva
and peripheral body regions, suggesting “central sensitization.”
(Geisecke. Obstet Gynecol. 2004)

o Altered neuroadaptation in subgroup of patients with longer
duration of pain (%hang. Clin J Pain. 2011)




Pathophysiologic Mechanisms
Provoked Vestibulodynia

O

« Pathophysiology inconclusive. Research supports the theory that diverse
mechanisms/triggers initiate and maintain symptoms.

» Findings:

o Vestibular nerve fiber proliferation (2-7)
o Inflammatory/Cytokine Alterations:

« Positive Findings
o Elevated levels of inflammatory cytokines, IL-1beta and TNF-alpha, in vestibular tissue (8)

o Increased levels of IL-1-beta, IL-6 and IL-8 in vestibular fibroblasts, both at baseline and
following in vitro stimulation with Candida albicans (9)

o Mild exocytosis of lymphocytes in vestibular glands/ducts (10)
o Increased number of vestibular cells expressing serotonin and CXCR2, leading the author to

conclude that the number of cells expressing the inflammatory mediator serotonin and
CXCR2, the shared interleukin-8 receptor, are upregulated with inflammation (11)

o Erythema of the epithelial subsurface in the introitus, vagina and cervix using cross-
polarized light technique (Syris v600 enhanced visualization system). These areas appeared
normal with colposcopy and unaided visual inspection. (12)

o Increase in inflammatory infiltrate, number of mast cells and degranulated mast cells in
vestibular tissue (5, 7)




Pathophysiologic Mechanisms
Provoked Vestibulodynia

« Positive Findings (con’t.)
o Decreased in vitro production of interferon-alpha after whole blood
cultures were stimulated with lipopolysaccharide (LPS) (13)

o Decreased ratio of IL-1ra/IL-1-beta after whole blood cultures were
stimulated with heat shock protein and LPS, i.e., increased induction of
pro-inflammatory cytokine and decreased production of anti-inflammatory
mediator (14)

o Presence of NALP3, a component of inflammasomes (regulate IL-1beta
production), in vestibular tissue (15)

« Negative Findings
o No difference in vestibular expression of IL-1alpha, IL-1beta, TNF-alpha
(cytokine expression lowest in the area of greatest hyperalgesia) (16)

o No difference in the number of vestibular cells expressing chromogranin
and synaptophysin, regardless of the degree of inflammation (11)

o No difference in vestibular expression of cyclooxygenase 2 and inducible
nitric oxide synthase, compared to controls (17)




Pathophysiological Mechanisms
Provoked Vestibulodynia

O




Subsets of women with PVD have polymorphisms in certain genes that code for
the following, leading to the resultant abnormalities:

IL-1ra — reduced capacity to terminate inflammation (25)
IL-1beta — increased capacity to initiate inflammatory response (26)

Mannose-binding lectin (MBL) — reduced capacity to combat
ci)l(})lm%atl)on/ infection such asCandida albicans and reduced production of TNF-
alpha (27

Cold Induced Autoinflammatory Syndrome 1 (CIAS1) — reduced IL-1beta
production following a local trigger, i.e., Candida albicans (15)

Melanocortin-1 receptor (MC1R) and IL-1ra — combined presence is associated
with an 8-fold increased risk for developing PVD (28)

Manganese superoxide dismutase (MnSOD) — oxidative nerve damage — in subset
who were unable to tolerate vaginal penetration or had a vaginal trauma (28a)



Studies of central sensitization in women with PVD have demonstrated:

Increased pressure sensitivity in both the vulva and peripheral body regions (1)

Increased }iain intensity and unpleasantness in response to tender-point examination at nine
non-genital sites (29)

Higher levels of brain activity in primary and secondary somatosensory cortices and insular
cortex during application of pressure to the posterior vestibule (30)

Enhancement of post-capsaicin pain response extending far beyond the anatomic location of
the primary complaint (31)

Lower pain pressure thresholds to noxious cold stimulation, suggesting a systemic
hypersensitivity (32)

Higher gray matter density in pain modulatory and stress-related areas, i.e. the
parahippocampal gyrus/hippocampus and basal ganglia (globus pallidus, caudate nucleus, and
substantia nigra) (%33)

Pathophysiological Mechanisms References 1-44
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Common Comorbidities

» Interstitial Cystitis

(l?_isoréler?of the urogenital sinus-derived epithelium? Vulvar pain referred from bladder? All one
isorder?

» Orofacial Pain
Widespread musculoskeletal pain disorder influenced by genetic makeup & CNS dysfunction?

» Irritable Bowel Syndrome

Does IBS predispose women to develop vulvodynia? Does vulvodynia treatment lead to bowel
symptoms? Pelvic floor pain disorder? CNS pain disorder?

» Fibromyalgia & Chronic Fatigue Syndrome

Does untreated vulvar irritation lead to central sensory processing changes in genetically
predisposed women, resulting in altered central pain processing and a widespread increase in
sensitivity.? Are women with PVD more sensitive to pain in general, i.e., develop chronic vulvar
pain after a local trigger?

» Sexual Dysfunction — a RESULT of chronic vulvar pain!!

Genital Pain in Women: Beyond Interference with Intercourse: “Genital pain may be best
conceptualized as a multidimensional persistent pain condition that constitutes the endpoint of
multiple etiologic trajectories and whose understanding goes beyond its interference wit
intercourse... Further progress in the genital pain field demands an expansion of our research
methodologies.” (Bergeron. Pain. 2011)

See Comorbid Disorders References




Temporal Relationship

O

* NVA Preliminary Survey Data
o N=1511
o Self-reported:

« Generalized Vulvodynia (42%)
« Provoked Vestibulodynia (58%)

O Average age of 43 years
o Length of time since diagnosis — 6 years

O 63% reported at least one disorder
o Average number of comorbidities — 2 disorders

| IC_| FM | CFS_| IBS | Endo | TMJ | Head | BMS_

% of 19% 14% 6.5%  30% 12% 22% 17% 5%

Women




Temporal Relationship

O

Of those who reported a comorbid diagnosis, that condition
preceded, followed or started at the same time as vulvodynia in the
following percentages of women:

_ Before Same Time

39% 30% 30%
FM 46 44 11
CFS 52 31 17
IBS 70 23 7
Endo 71 19 10
TMJ 70 25 6
Headache 72 22 6
BMS 37 31 33




Recent Developments

O




» NIH Vulvodynia Conferences:
2003: Toward Understanding a Pain Syndrome
2011: Vulvodynia — A Chronic Pain Condition — Setting a Research Agenda
Most common theme was that advancements in this field will come by framing
vulvodynia in the context of a chronic pain syndrome
White paper to result by end of 2011 — open for public comment
Hopeful that a RFA will result to address foundational gaps

» Recent DHHS Pain-Related Activities:

2011 Institute of Medicine study on nation’s status of pain prevention, care,
treatment and research

o Major Findings
116 adult Americans suffering from chronic pain
Costs the US $635 billion annually
Medical education is poor
Federal agency research investment is poor
Evidence-based diagnostic and treatment guidelines lacking
Misdiagnosis & inadequate/inappropriate medical treatment common
o NVA and other advocacy organizations are pushing for the US Senate HELP
Committee to convene a hearing by the end of 2011



NIH and Congressional Involvement

O

Establishment of the NIH Interagency Pain Research Coordinating
Committee

Work to begin in October 2011
Mandate:

o Coordinate Federal agency activities related to pain

o Develop a summary of advances in pain care research supported or
conducted by Federal agencies

o Identify critical gaps in basic and clinical research on the symptoms
and causes of pain

o Make recommendations to ensure that:

Activities of the NIH and other Federal agencies are free of unnecessary
duplication of effort

Information on pain care is widely disseminated and available to those
in need

Potential partnerships between public and private entities to expand
collaborative cross-cutting research are identified and utilized




Pain — The Committee has for many years encouraged a stronger emphasis on pain research at
NIH, and so it notes with great interest the recent Institute of Medicine report... The
report...estimates that chronic pain afflicts at least 116 million adults in the United States and
costs the Nation between $560 and $635 billion a year, of which $99 billion is borne by the
Federal Government and States. The report documents the growing recognition that chronic
pain can be a disease in itself, causing changes throughout the nervous system that often
worsen over time. Nevertheless, the biological and psychological aspects of pain, as well as its
diagnosis, treatment and prevention, remain poorly understood. NIH took a first step toward
addressing these questions in a systematic way by creating the NIH Pain Consortium in 2003.
Eight years later, it is clear that NIH must do more. Although every Institute and Center deals
in some way with pain, none of them “owns” this critical area of research. If that is to be
responsibility of the Pain Consortium rather than an individual IC, then the consortium needs
more resources, more staffing and a more elevated status within NIH. The IOM report
concludes that “there needs to be a transformation in how pain research is conducted and that
the Pain Consortium should take an even more proactive role in effecting that transformation.”
In addition, the report recommends that the consortium should hold “more frequent, regular,
structured and productive meetings” and improve the process for reviewing grant proposals
related to pain, and that NIH should consider the possibility of identifying a lead IC on pain.
The Committee requests a response to the IOM recommendations in the fiscal year 2013
congressional budget justification.



Overlapping Chronic Pain Conditions —The Committee recognizes that NIH has

taken seriously its repeated calls for an improved and expanded research effort to
better understand overlapping chronic pain conditions including chronic fatigue
syndrome, endometriosis, fibromyalgia, headache, interstitial cystitis, irritable
bowel syndrome, temporomandibular joint and muscle disorders, and vulvodynia.
As noted by the IOM report on pain released in June, these poorly understood and
neglected conditions impact 50 million American women and cost the Nation $80
billion annually, an amount that could be substantially reduced with improved
research, education and care. The Committee is aware that initial progress is being
made toward the development and implementation of a trans-NIH research
initiative to support studies aimed at identifying etiological pathways of these
overlapping conditions, with the goal of identifying potential therapeutic targets,
and expects further substantial progress to be made this fiscal year. This will require
continued and expanded efforts by all the relevant ICs. The Committee urges
NINDS to take the lead on this effort.



Vulvodynia — The Committee is encouraged by positive signs that the NICHD
is devoting greater attention to this long-neglected condition, especially with
regard to stimulating interest in both the intra- and extramural research
community and ensuring adequate representation of vulvodynia experts on
peer-review panels. The Committee expects to be updated on progress in these
areas. The Committee also notes that vulvodynia coexists with other persistent
pain conditions, including interstitial cystitis, fibromyalgia,
temporomandibular joint and muscle disorders, irritable bowel syndrome,
endometriosis, headache and chronic fatigue syndrome. The Committee
strongly urges the creation of a trans-NIH research initiative that will support
studies aimed at identifying common etiological pathways among these
disorders, with the goal of developing potential therapeutic targets.



NVA-Funded
Collaborative Research Projects

O




How much $$ do you need to take
vulvodynia research to the next level?

What program(s) would you put in place to do so?
Address Foundational Research Gaps
Quickly Translates Bench to Bedside



“Today, 1diopathic.
Tomorrow, understood.”

O




Advancing Understanding of Vulvodynia as a Pain Disorder
UNC CNSD Lecture — September 29, 2011
Christin Veasley

Reference List

Magnitude of the Problem

Arnold LD, Bachmann GA, Rosen R, Rhoads GG. Assessment of vulvodynia symptoms in a sample of
US women: a prevalence survey with a nested case control study. Am J Obstet Gynecol. 2007
Feb;196(2):128.e1-6.

Harlow BL, Stewart EG. A population-based assessment of chronic unexplained vulvar pain: have we
underestimated the prevalence of vulvodynia? J Am Med Womens Assoc. 2003 Spring;58(2):82-8.

Harlow BL, Vazquez G, MacLehose RF, Erickson DJ, Oakes JM, Duval SJ. Self-reported vulvar pain
characteristics and their association with clinically confirmed vestibulodynia. ] Womens Health
(Larchmt). 2009 Sep;18(9):1333-40.

Landry T, Bergeron S. How young does vulvo-vaginal pain begin? Prevalence and characteristics of
dyspareunia in adolescents. J Sex Med. 2009 Apr;6(4):927-35.

Reed BD, Crawford S, Couper M, Cave C, Haefner HK. Pain at the vulvar vestibule: a web-based
survey. J Low Genit Tract Dis. 2004 Jan;8(1):48-57.

Reed BD, Haefner HK, Harlow SD, Gorenflo DW, Sen A. Reliability and validity of self-reported
symptoms for predicting vulvodynia. Obstet Gynecol. 2006 Oct;108(4):906-13.

Reed BD, Haefner HK, Sen A, Gorenflo DW. Vulvodynia incidence and remission rates among adult
women: a 2-year follow-up study. Obstet Gynecol. 2008 Aug;112(2 Pt 1):231-7.

Reed BD, Harlow SD, Sen A, Legocki LJ, Edwards RM, Arato N, Haefner HK. Prevalence and
demographic characteristics of vulvodynia in a population-based sample. Am J Obstet Gynecol. 2011
(in press).

Xie Y, Shi L, Xiong X, Wu E, Veasley C, Dade C. The estimated economic burden and quality of life of
vulvodynia in the United States.

Historical Overview — Timeline, Definition, Classification and Clinical Overview

Farage MA, Singh M, Ledger WJ. Investigation of the sensitivity of a cross-polarized light visualization
system to detect subclinical erythema and dryness in women with vulvovaginitis. Am J Obstet
Gynecol. 2009 Jul;201(1):20.e1-6.



Friedrich EG Jr. Vulvar vestibulitis syndrome.J Reprod Med. 1987 Feb;32(2):110-4.

Haefner HK. Report of the International Society for the Study of Vulvovaginal Disease terminology
and classification of vulvodynia. J Low Genit Tract Dis. 2007 Jan;11(1):48-9.

Haefner HK, Collins ME, Davis GD, Edwards L, Foster DC, Hartmann ED, Kaufman RH, Lynch PJ,
Margesson LJ, Moyal-Barracco M, Piper CK, Reed BD, Stewart EG, Wilkinson EJ. The vulvodynia
guideline. J Low Genit Tract Dis. 2005 Jan;9(1):40-51.

Kelly HA. Dyspareunia. In: Kelly HA, ed. Gynecology. New York: D. Appleton and Company; 1928: 235-
239.

Moyal-Barracco M, Lynch PJ. 2003 ISSVD terminology and classification of vulvodynia: a historical
perspective. J Reprod Med. 2004 Oct;49(10):772-7.

McElhiney J, Kelly S, Rosen R, Bachmann G. Satyriasis: the antiquity term for vulvodynia? J Sex Med.
2006 Jan;3(1):161-3.

McKay M. Burning vulva syndrome: report of the ISSVD task force. J Reprod Med. 1984;29: 457.

Skene AJC. Diseases of the external organs of generation. In: Skene AJC, ed. Treatise of the Diseases
of Women. New York: D. Appleton and Company; 1888:77-99.

Thomas TG. Practical Treatise on the Diseases of Women. Philadelphia: Henry C. Lea’s Son &
Company; 1880.
Treatment

Andrews JC. Vulvodynia interventions — systematic review and evidence grading. Obstet Gynecol
Surv. 2011 May;66(5):299-315.

Baggish MS, Sze EH, Johnson R. Urinary oxalate excretion and its role in vulvar pain syndrome. AmJ
Obstet Gynecol. 1997 Sep;177(3):507-11.

Backman H, Widenbrant M, Bohm-Starke N, Dahlof LG. Combined physical and psychosexual therapy
for provoked vestibulodynia-an evaluation of a multidisciplinary treatment model. J Sex Res. 2008
Oct-Dec;45(4):378-85.

Bates CM, Timmins DJ. Vulvodynia--new and more effective approaches to therapy. Int J STD AIDS.
2002 Mar;13(3):210-2.

Ben-David B, Friedman M. Gabapentin therapy for vulvodynia. Anesth Analg. 1999 Dec;89(6):1459-
60.

Benrubi GI, Drummond J. Management of vulvodynia with blockade of the perineal nerve with local
anesthetic and steroids (abstract). J Reprod Med. 1988;33:715-6.



Bergeron S, Bouchard C, Fortier M, Binik YM, Khalifé S. The surgical treatment of vulvar vestibulitis
syndrome: a follow-up study. J Sex Marital Ther. 1997 Winter;23(4):317-25.

Bergeron S, Binik YM, Khalife S, Meana M, Berkley KJ, Pagidas K. The treatment of vulvar vestibulitis
syndrome: towards a multimodal approach. Sexual and Marital Therapy. 1997;12:305-11.

Bergeron S, Binik YM, Khalifé S, Pagidas K. Vulvar vestibulitis syndrome: a critical review. Clin J Pain.
1997 Mar;13(1):27-42.

Bergeron S, Binik YM, Khalifé S, Pagidas K, Glazer HI, Meana M, Amsel R. A randomized comparison of
group cognitive--behavioral therapy, surface electromyographic biofeedback, and vestibulectomy in
the treatment of dyspareunia resulting from vulvar vestibulitis. Pain. 2001 Apr;91(3):297-306.

Bergeron S, Brown C, Lord MJ, Oala M, Binik YM, Khalifé S. Physical therapy for vulvar vestibulitis
syndrome: a retrospective study. J Sex Marital Ther. 2002 May-Jun;28(3):183-92.

Bergeron S, Khalifé S, Glazer HI, Binik YM. Surgical and behavioral treatments for vestibulodynia: two-
and-one-half year follow-up and predictors of outcome. Obstet Gynecol. 2008 Jan;111(1):159-66.

Boardman LA, Cooper AS, Blais LR, Raker CA. Topical gabapentin in the treatment of localized and
generalized vulvodynia. Obstet Gynecol. 2008 Sep;112(3):579-85.

Bohm-Starke N, Brodda-Jansen G, Linder J, Danielsson I. The result of treatment on vestibular and
general pain thresholds in women with provoked vestibulodynia. Clin J Pain. 2007 Sep;23(7):598-604.

Bohm-Starke N, Rylander E. Surgery for localized, provoked vestibulodynia: a long-term follow-up
study. J Reprod Med. 2008 Feb;53(2):83-9.

Bornstein J, Goldik Z, Stolar Z, Zarfati D, Abramovici H. Predicting the outcome of surgical treatment
of vulvar vestibulitis. Obstet Gynecol. 1997 May;89(5 Pt 1):695-8.

Bornstein J, Maman M, Abramovici H. "Primary" versus "secondary" vulvar vestibulitis: one disease,
two variants. Am J Obstet Gynecol. 2001 Jan;184(2):28-31.

Bornstein J, Pascal B, Abramovici H. Intramuscular beta-interferon treatment for severe vulvar
vestibulitis. J Reprod Med. 1993 Feb;38(2):117-20.

Brown CS, Glazer HI, Vogt V, Menkes D, Bachmann G. Subjective and objective outcomes of
botulinum toxin type A treatment in vestibulodynia: pilot data. J Reprod Med. 2006 Aug;51(8):635-
41.

Cecilio SB, Zaghi S, Cecilio LB, Correa CF, Fregni F. Exploring a novel therapeutic approach with
noninvasive cortical stimulation for vulvodynia. Am J Obstet Gynecol. 2008 Dec;199(6):e6-7.

Choi SS, Lee PB, Kim YC, Kim HJ, Lee SC. C-arm-guided pudendal nerve block: a new technique. IntJ
Clin Pract. 2006 May;60(5):553-6.



Danielsson |, Torstensson T, Brodda-Jansen G, Bohm-Starke N. EMG biofeedback versus topical
lidocaine gel: a randomized study for the treatment of women with vulvar vestibulitis. Acta Obstet
Gynecol Scand. 2006;85(11):1360-7.

Dede M, Yenen MC, Yilmaz A, Baser I. Successful treatment of persistent vulvodynia with submucous
infiltration of betamethasone and lidocaine. Eur J Obstet Gynecol Reprod Biol. 2006 Feb
1;124(2):258-9.

Dionisi B, Anglana F, Inghirami P, Lippa P, Senatori R. Use of transcutaneous electrical stimulation and
biofeedback for the treatment of vulvodynia (vulvar vestibular syndrome): result of 3 years of
experience. Minerva Ginecol. 2008 Dec;60(6):485-91.

Dualé C, Daveau J, Cardot JM, Boyer-Grand A, Schoeffler P, Dubray C. Cutaneous amitriptyline in
human volunteers: differential effects on the components of sensory information. Anesthesiology.
2008 Apr;108(4):714-21.

Dykstra DD, Presthus J. Botulinum toxin type A for the treatment of provoked vestibulodynia: an
open-label, pilot study. J Reprod Med. 2006 Jun;51(6):467-70.

Eva LJ, Narain S, Orakwue CO, Luesley DM. Is modified vestibulectomy for localized provoked
vulvodynia an effective long-term treatment? A follow-up study. ] Reprod Med. 2008 Jun;53(6):435-
40.

Feler CA, Whitworth LA, Fernandez J. Sacral neuromodulation for chronic pain conditions. Anesthesiol
Clin North America. 2003 Dec;21(4):785-95.

Forth HL, Cramp MC, Drechsler WI. Does physiotherapy treatment improve the self-reported pain
levels and quality of life of women with vulvodynia? A pilot study. J Obstet Gynaecol. 2009
Jul;29(5):423-9.

Foster DC, Duguid K. Open label study of oral desipramine and topical lidocaine for the treatment of
vulvar vestibulitis. Abstract, Conference on Mechanism and Treatment of Neuropathic Pain.
Rochester, New York, 1998.

Foster DC, Kotok MB, Huang LS, Watts A, Oakes D, Howard FM, Poleshuck EL, Stodgell CJ, Dworkin
RH. Oral desipramine and topical lidocaine for vulvodynia: a randomized controlled trial. Obstet
Gynecol. 2010 Sep;116(3):583-93.

Glazer HI. Dysesthetic vulvodynia. Long-term follow-up after treatment with surface
electromyography-assisted pelvic floor muscle rehabilitation. J Reprod Med. 2000 Oct;45(10):798-
802.

Glazer HI, Jantos M, Hartmann EH, Swencionis C. Electromyographic comparisons of the pelvic floor
in women with dysesthetic vulvodynia and asymptomatic women. J Reprod Med. 1998
Nov;43(11):959-62.



Glazer HI, Rodke G, Swencionis C, Hertz R, Young AW. Treatment of vulvar vestibulitis syndrome with
electromyographic biofeedback of pelvic floor musculature. J Reprod Med. 1995 Apr;40(4):283-90.

Goetsch MF. Simplified surgical revision of the vulvar vestibule for vulvar vestibulitis.Am J Obstet
Gynecol. 1996 Jun;174(6):1701-5; discussion 1705-7.

Goetsch MF. Surgery combined with muscle therapy for dyspareunia from vulvar vestibulitis: an
observational study. J Reprod Med. 2007 Jul;52(7):597-603.

Goetsch MF. Patients’ assessments of a superficial modified vestibulectomy for vestibulodynia. J
Reprod Med. 2008 Jun;53(6):407-12.

Goldfinger C, Pukall CF, Gentilcore-Saulnier E, McLean L, Chamberlain S. A prospective study of pelvic
floor physical therapy: pain and psychosexual outcomes in provoked vestibulodynia. J Sex Med. 2009
Jul;6(7):1955-68.

Goldstein A. Surgical techniques: Surgery for Vulvar Vestibulitis syndrome. J Sex Med. 2006
May;3(3):559-62.

Goldstein AT, Burrows LJ, Kellogg-Spadt S. Intralevator injection of botulinum toxin for the treatment
of hypertonic pelvic floor muscle dysfunction and vestibulodynia. J Sex Med. 2011 May;8(5):1287-90.

Goldstein AT, Klingman D, Christopher K, Johnson C, Marinoff SC. Surgical treatment of vulvar
vestibulitis syndrome: outcome assessment derived from a postoperative questionnaire.) Sex Med.
2006 Sep;3(5):923-31.

Granot M, Friedman M, Yarnitsky D, Tamir A, Zimmer EZ. Primary and secondary vulvar vestibulitis
syndrome: systemic pain perception and psychophysical characteristics. Am J Obstet Gynecol. 2004
Jul;191(1):138-42.

Greenstein A, Militscher |, Chen J, Matzkin H, Lessing JB, Abramov L. Hyperoxaluria in women with
vulvar vestibulitis syndrome. J Reprod Med. 2006 Jun;51(6):500-2.

Gunter J, Brewer A, Tawfik O. Botulinum toxin a for vulvodynia: a case report. J Pain. 2004
May;5(4):238-40.

Haefner HK. Critique of new gynecologic surgical procedures: surgery for vulvar vestibulitis. Clin
Obstet Gynecol. 2000 Sep;43(3):689-700.

Haefner HK, Collins ME, Davis GD, Edwards L, Foster DC, Hartmann ED, Kaufman RH, Lynch PJ,
Margesson LJ, Moyal-Barracco M, Piper CK, Reed BD, Stewart EG, Wilkinson EJ. The vulvodynia
guideline. J Low Genit Tract Dis. 2005 Jan;9(1):40-51.

Harlow BL, Abenhaim HA, Vitonis AF, Harnack L. Influence of dietary oxalates on the risk of adult-
onset vulvodynia. J Reprod Med. 2008 Mar;53(3):171-8.



Harris G, Horowitz B, Borgida A. Evaluation of gabapentin in the treatment of generalized vulvodynia,
unprovoked. J Reprod Med. 2007 Feb;52(2):103-6.

Hartmann D, Strauhal MJ, Nelson CA. Treatment of women in the United States with localized,
provoked vulvodynia: practice survey of women's health physical therapists. J Reprod Med. 2007
Jan;52(1):48-52.

Hartmann EH, Nelson C. The perceived effectiveness of physical therapy treatment on women
complaining of chronic vulvar pain and diagnosed with either vulvar vestibulitis syndrome of
dysesthetic vulvodynia. ) Sect Womens Health. 2001;25:13-18.

Jerome L. Pregabalin-induced remission in a 62-year-old woman with a 20-year history of vulvodynia.
Pain Res Manag. 2007 Autumn;12(3):212-4.

Jeynes LC, Gauci CA. Evidence for the use of botulinum toxin in the chronic pain setting--a review of
the literature. Pain Pract. 2008 Jul-Aug;8(4):269-76.

Kamdar N, Fisher L, MacNeill C. Improvement in vulvar vestibulitis with montelukast. J Reprod Med.
2007 Oct;52(10):912-6.

Landry T, Bergeron S, Dupuis MJ, Desrochers G. The treatment of provoked vestibulodynia: a critical
review. Clin J Pain. 2008 Feb;24(2):155-71.

Lavy Y, Lev-Sagie A, Hamani Y, Zacut D, Ben-Chetrit A. Modified vulvar vestibulectomy: simple and
effective surgery for the treatment of vulvar vestibulitis. Eur J Obstet Gynecol Reprod Biol. 2005 May
1;120(1):91-5.

Leclair CM, Goetsch MF, Lee KK, Jensen JT. KTP-nd:YAG laser therapy for the treatment of
vestibulodynia: a follow-up study. J Reprod Med. 2007 Jan;52(1):53-8.

Marinoff SC, Turner ML, Hirsch RP, Richard G. Intralesional alpha interferon. Cost-effective therapy
for vulvar vestibulitis syndrome. ) Reprod Med. 1993 Jan;38(1):19-24.

Masheb RM, Kerns RD, Lozano C, Minkin MJ, Richman S. A randomized clinical trial for women with
vulvodynia: Cognitive-behavioral therapy vs. supportive psychotherapy. Pain. 2009 Jan;141(1-2):31-
40.

Meltzer-Brody SE, Zolnoun D, Steege JF, Rinaldi KL, Leserman J. Open-label trial of lamotrigine
focusing on efficacy in vulvodynia. J Reprod Med. 2009 Mar;54(3):171-8.

Munday PE. Response to treatment in dysaesthetic vulvodynia. J Obstet Gynaecol. 2001
Nov;21(6):610-3.

Munday PE. Treatment of vulval vestibulitis with a potent topical steroid. Sex Transm Infect. 2004
Apr;80(2):154-5.



Murina F, Bianco V, Radici G, Felice R, Di Martino M, Nicolini U. Transcutaneous electrical nerve
stimulation to treat vestibulodynia: a randomised controlled trial. BJOG. 2008 Aug;115(9):1165-70.

Murina F, Bernorio R, Palmiotto R. The use of amielle vaginal trainers as adjuvant in the treatment of
vestibulodynia: an observational multicentric study. Medscape J Med. 2008 Jan 30;10(1):23

Murina F, Tassan P, Roberti P, Bianco V. Treatment of vulvar vestibulitis with submucous infiltrations
of methylprednisolone and lidocaine.) Low Genit Tract Dis. 2002 Jan;6(1):62.

McKay M. Dysesthetic ("essential") vulvodynia. Treatment with amitriptyline. J Reprod Med. 1993
Jan;38(1):9-13.

McKay E, Kaufman RH, Doctor U, Berkova Z, Glazer H, Redko V. Treating vulvar vestibulitis with
electromyographic biofeedback of pelvic floor musculature. J Reprod Med. 2001 Apr;46(4):337-42.

Nair AR, Klapper A, Kushnerik V, Margulis |, Del Priore G. Spinal cord stimulator for the treatment of a
woman with vulvovaginal burning and deep pelvic pain. Obstet Gynecol. 2008 Feb;111(2 Pt 2):545-7.

Naja MZ, Al-Tannir MA, Maaliki H, EI-Rajab M, Ziade MF, Zeidan A. Nerve-stimulator-guided repeated
pudendal nerve block for treatment of pudendal neuralgia. Eur J Anaesthesiol. 2006 May;23(5):442-4.

Nyirjesy P, Halpern M. Medical management of vulvar vestibulitis: results of a sequential treatment
plan. Infect Dis Obstet Gynecol. 1995;3(5):193-7.

Nyirjesy P, Sobel JD, Weitz MV, Leaman DJ, Small MJ, Gelone SP. Cromolyn cream for recalcitrant
idiopathic vulvar vestibulitis: results of a placebo controlled study. Sex Transm Infect. 2001
Feb;77(1):53-7.

Peng PW, Tumber PS. Ultrasound-guided interventional procedures for patients with chronic pelvic
pain - a description of techniques and review of literature. Pain Physician. 2008 Mar-Apr;11(2):215-
24.

Pelletier F, Parratte B, Moreno JP, Aubin F, Humbert P. Efficacy of high doses of botulinum toxin A for
treating provoked vestibulodynia. Br J Dermatol. 2011 Mar;164(3):617-22.

Petersen CD, Giraldi A, Lundvall L, Kristensen E. Botulinum toxin type A-a novel treatment for
provoked vestibulodynia? Results from a randomized, placebo controlled, double blinded study. J Sex
Med. 2009 Sep;6(9):2523-37.

Ramsay LB, Wright J Jr, Fischer JR. Sacral neuromodulation in the treatment of vulvar vestibulitis
syndrome. Obstet Gynecol. 2009 Aug;114(2 Pt 2):487-9.

Rao A, Abbott J. Using botulinum toxin for pelvic indications in women. Aust N Z J Obstet Gynaecol.
2009 Aug;49(4):352-7.

Rapkin AJ, McDonald JS, Morgan M. Multilevel local anesthetic nerve blockade for the treatment of
vulvar vestibulitis syndrome. Am J Obstet Gynecol. 2008 Jan;198(1):41.e1-5.



Reed BD, Caron AM, Gorenflo DW, Haefner HK. Treatment of vulvodynia with tricyclic
antidepressants: efficacy and associated factors. J Low Genit Tract Dis. 2006 Oct;10(4):245-51.

Reissing ED, Brown C, Lord MJ, Binik YM, Khalifé S. Pelvic floor muscle functioning in women with
vulvar vestibulitis syndrome. J Psychosom Obstet Gynaecol. 2005 Jun;26(2):107-13.

Rosenbaum TY, Owens A. The role of pelvic floor physical therapy in the treatment of pelvic and
genital pain-related sexual dysfunction. J Sex Med. 2008 Mar;5(3):513-23.

Schneider D, Yaron M, Bukovsky I, Soffer Y, Halperin R. Outcome of surgical treatment for superficial
dyspareunia from vulvar vestibulitis. ] Reprod Med. 2001 Mar;46(3):227-31.

Schover LR, Youngs DD, Cannata R. Psychosexual aspects of the evaluation and management of
vulvar vestibulitis. Am J Obstet Gynecol. 1992 Sep;167(3):630-6.

Segal D, Tifheret H, Lazer S. Submucous infiltration of betamethasone and lidocaine in the treatment
of vulvar vestibulitis. Eur J Obstet Gynecol Reprod Biol. 2003 Mar 26;107(1):105-6.

Solomons CC, Melmed MH, Heitler SM. Calcium citrate for vulvar vestibulitis. A case report. J Reprod
Med. 1991 Dec;36(12):879-82.

Steinberg AC, Oyama IA, Rejba AE, Kellogg-Spadt S, Whitmore KE. Capsaicin for the treatment of
vulvar vestibulitis. Am J Obstet Gynecol. 2005 May;192(5):1549-53.

Strauhal MJ, Frahm J, Morrison P, Featherstone W, Hartman D, Florendo J, Parker S. Vulvar pain: a
comprehensive review. Journal of Women’s Health Physical Therapy. 31:3, Winter 2007; 6-22.

ter Kuile MM, Weijenborg PT. A cognitive-behavioral group program for women with vulvar
vestibulitis syndrome (VVS): factors associated with treatment success. J Sex Marital Ther. 2006 May-
Jun;32(3):199-213.

Thoumas D, Leroi AM, Mauillon J, Muller JM, Benozio M, Denis P, Freger P. Pudendal neuralgia: CT-
guided pudendal nerve block technique. Abdom Imaging. 1999 May-Jun;24(3):309-12.

Tieu KD, Macgregor JL. Successful treatment of vulvodynia with botulinum toxin a. Arch Dermatol.
2011 Feb;147(2):251-2.

Traas MA, Bekkers RL, Dony JM, Blom M, van Haren AW, Hendriks JC, Vierhout ME. Surgical
treatment for the vulvar vestibulitis syndrome. Obstet Gynecol. 2006 Feb;107(2 Pt 1):256-62.

Ventolini G, Barhan S, Duke J. Vulvodynia, a step-wise therapeutic prospective cohort study. J Obstet
Gynaecol. 2009 Oct;29(7):648-50.

Walsh KE, Berman JR, Berman LA, Vierregger K. Safety and efficacy of topical nitroglycerin for
treatment of vulvar pain in women with vulvodynia: a pilot study. J Gend Specif Med. 2002 Jul-
Aug;5(4):21-7.



Whiteside JL, Walters MD, Mekhail N. Spinal cord stimulation for intractable vulvar pain. A case
report. J Reprod Med. 2003 Oct;48(10):821-3.

Yoon H, Chung WS, Shim BS. Botulinum toxin A for the management of vulvodynia. Int J Impot Res.
2007 Jan-Feb;19(1):84-7.

Zawislak AA, McCarron PA, McCluggage WG, Donnelly RF, Price JH, McClelland HR, Woolfson AD.
Novel bioadhesive patch-type system for photodynamic vulvodynia therapy after delivery of 5-
aminolevulinic acid: preliminary evaluation. J Reprod Med. 2007 Jul;52(7):645-53.

Zolnoun DA, Hartmann KE, Steege JF. Overnight 5% lidocaine ointment for treatment of vulvar
vestibulitis. Obstet Gynecol. 2003 Jul;102(1):84-7.

Risk Factors/Predictors

Arnold LD, Bachmann GA, Rosen R, Kelly S, Rhoads GG. Vulvodynia: characteristics and associations
with comorbidities and quality of life. Obstet Gynecol. 2006 Mar;107(3):617-24.

Babula O, Danielsson I, Sjoberg |, Ledger WJ, Witkin SS. Altered distribution of mannose-binding lectin
alleles at exon | codon 54 in women with vulvar vestibulitis syndrome. Am J Obstet Gynecol. 2004
Sep;191(3):762-6.

Bazin S, Bouchard C, Brisson J, Morin C, Meisels A, Fortier M. Vulvar vestibulitis syndrome: an
exploratory case-control study. Obstet Gynecol. 1994 Jan;83(1):47-50.

Berglund AL, Nigaard L, Rylander E. Vulvar pain, sexual behavior and genital infections in a young
population: a pilot study. Acta Obstet Gynecol Scand. 2002 Aug;81(8):738-42.

Bohm-Starke N, Johannesson U, Hilliges M, Rylander E, Torebjork E. Decreased mechanical pain
threshold in the vestibular mucosa of women using oral contraceptives: a contributing factor in
vulvar vestibulitis? J Reprod Med. 2004 Nov;49(11):888-92.

Bouchard C, Brisson J, Fortier M, Morin C, Blanchette C. Use of oral contraceptive pills and vulvar
vestibulitis: a case-control study. Am J Epidemiol. 2002 Aug 1;156(3):254-61.

Dalton VK, Haefner HK, Reed BD, Senapati S, Cook A. Victimization in patients with vulvar
dysesthesia/vestibulodynia. Is there an increased prevalence? J Reprod Med. 2002 Oct;47(10):829-
34,

Edgardh K, Abdelnoor M. Vulvar vestibulitis and risk factors: a population-based case-control study in
Oslo. Acta Derm Venereol. 2007;87(4):350-4.

Edwards L, Mason M, Phillips M, Norton J, Boyle M. Childhood sexual and physical abuse. Incidence in
patients with vulvodynia. J Reprod Med. 1997 Mar;42(3):135-9.



Ferris DG, Dekle C, Litaker MS. Women's use of over-the-counter antifungal medications for
gynecologic symptoms. J Fam Pract. 1996 Jun;42(6):595-600.

Ferris DG, Nyirjesy P, Sobel JD, Soper D, Pavletic A, Litaker MS. Over-the-counter antifungal drug
misuse associated with patient-diagnosed vulvovaginal candidiasis. Obstet Gynecol. 2002
Mar;99(3):419-25.

Foster DC, Piekarz KH, Murant Tl, LaPoint R, Haidaris CG, Phipps RP. Enhanced synthesis of
proinflammatory cytokines by vulvar vestibular fibroblasts: implications for vulvar vestibulitis. Am J
Obstet Gynecol. 2007 Apr;196(4):346.e1-8.

Greenstein A, Ben-Aroya Z, Fass O, Militscher I, Roslik Y, Chen J, Abramov L. Vulvar vestibulitis
syndrome and estrogen dose of oral contraceptive pills. J Sex Med. 2007 Nov;4(6):1679-83.

Greenstein A, Sarig J, Chen J, Matzkin H, Lessing JB, Abramov L. Childhood nocturnal enuresis in
vulvar vestibulitis syndrome. J Reprod Med. 2005 Jan;50(1):49-52.

Harlow BL, He W, Nguyen RH. Allergic reactions and risk of vulvodynia. Ann Epidemiol. 2009
Nov;19(11):771-7.

Harlow BL, Stewart EG. Adult-onset vulvodynia in relation to childhood violence victimization. Am J
Epidemiol. 2005 May 1;161(9):871-80.

Harlow BL, Stewart EG. A population-based assessment of chronic unexplained vulvar pain: have we
underestimated the prevalence of vulvodynia? J Am Med Womens Assoc. 2003 Spring;58(2):82-8.

Harlow BL, Vazquez G, MacLehose RF, Erickson DJ, Oakes JM, Duval SJ. Self-reported vulvar pain
characteristics and their association with clinically confirmed vestibulodynia. ] Womens Health
(Larchmt). 2009 Sep;18(9):1333-40.

Harlow BL, Vitonis AF, Stewart EG. Influence of oral contraceptive use on the risk of adult-onset
vulvodynia. J Reprod Med. 2008 Feb;53(2):102-10.

Harlow BL, Wise LA, Stewart EG. Prevalence and predictors of chronic lower genital tract discomfort.
Am J Obstet Gynecol. 2001 Sep;185(3):545-50.

Khandker M, Brady SS, Vitonis AF, Maclehose RF, Stewart EG, Harlow BL. The influence of depression
and anxiety on risk of adult onset vulvodynia. ] Womens Health (Larchmt). 2011 Oct;20(10):1445-51.

Landry T, Bergeron S. How young does vulvo-vaginal pain begin? Prevalence and characteristics of
dyspareunia in adolescents. J Sex Med. 2009 Apr;6(4):927-35.

Ledger WJ, Monif GR. A growing concern: inability to diagnose vulvovaginal infections correctly.
Obstet Gynecol. 2004 Apr;103(4):782-4.

Nguyen RH, Swanson D, Harlow BL. Urogenital infections in relation to the occurrence of vulvodynia. J
Reprod Med. 2009 Jun;54(6):385-92.



Petersen CD, Kristensen E, Lundvall L, Giraldi A. A retrospective study of relevant diagnostic
procedures in vulvodynia. ) Reprod. Med. 2009 May;54(5):281-7.

Plante AF, Kamm MA. Life events in patients with vulvodynia. BJOG. 2008 Mar;115(4):509-14.

Ramirez De Knott HM, McCormick TS, Do SO, Goodman W, Ghannoum MA, Cooper KD, Nedorost ST.
Cutaneous hypersensitivity to Candida albicans in idiopathic vulvodynia. Contact Dermatitis. 2005
Oct;53(4):214-8.

Reed BD, Haefner HK, Punch MR, Roth RS, Gorenflo DW, Gillespie BW. Psychosocial and sexual
functioning in women with vulvodynia and chronic pelvic pain. A comparative evaluation. J Reprod
Med. 2000 Aug;45(8):624-32.

Sarma AV, Foxman B, Bayirli B, Haefner H, Sobel JD. Epidemiology of vulvar vestibulitis syndrome: an
exploratory case-control study. Sex Transm Infect. 1999 Oct;75(5):320-6.

Schwiertz A, Taras D, Rusch K, Rusch V. Throwing the dice for the diagnosis of vaginal complaints?
Ann Clin Microbiol Antimicrob. 2006 Feb 17;5:4.

Sjoberg I, Nylander Lundqvist EN. Vulvar vestibulitis in the north of Sweden. An epidemiologic case-
control study. J Reprod Med. 1997 Mar;42(3):166-8.

Smith EM, Ritchie JM, Galask R, Pugh EE, Jia J, Ricks-McGillan J. Case-control study of vulvar
vestibulitis risk associated with genital infections. Infect Dis Obstet Gynecol. 2002;10(4):193-202.

Pathophysiologic Mechanisms — Generalized Vulvodynia

Giesecke J, Reed BD, Haefner HK, Giesecke T, Clauw DJ, Gracely RH. Quantitative sensory testing in
vulvodynia patients and increased peripheral pressure pain sensitivity. Obstet Gynecol. 2004
Jul;104(1):126-33.

Zhang Z, Zolnoun DA, Francisco EM, Holden JK, Dennis RG, Tommerdahl M. Altered central
sensitization in subgroups of women with vulvodynia. Clin J Pain. 2001 Nov;27(9):755-63.

Pathophysiologic Mechanisms — Provoked Vestibulodynia

1. Giesecke J, Reed BD, Haefner HK, Giesecke T, Clauw DJ, Gracely RH. Quantitative sensory testing
in vulvodynia patients and increased peripheral pressure pain sensitivity. Obstet Gynecol. 2004
Jul;104(1):126-33.

2. Bohm-Starke N, Hilliges M, Falconer C, Rylander E. Increased intraepithelial innervation in women
with vulvar vestibulitis syndrome. Gynecol Obstet Invest. 1998;46(4):256-60.

3. Tympanidis P, Terenghi G, Dowd P. Increased innervation of the vulval vestibule in patients with
vulvodynia. Br J Dermatol. 2003 May;148(5):1021-7.



10.

11.

12.

13.

14.

15.

16.

17.

Westrom LV, Willén R. Vestibular nerve fiber proliferation in vulvar vestibulitis syndrome. Obstet
Gynecol. 1998 Apr;91(4):572-6.

Bornstein J, Goldschmid N, Sabo E. Hyperinnervation and mast cell activation may be used as
histopathologic diagnostic criteria for vulvar vestibulitis. Gynecol Obstet Invest. 2004;58(3):171-8.

Halperin R, Zehavi S, Vaknin Z, Ben-Ami |, Pansky M, Schneider D. The major histopathologic
characteristics in the vulvar vestibulitis syndrome. Gynecol Obstet Invest. 2005;59(2):75-9.

Bornstein J, Cohen Y, Zarfati D, Sela S, Ophir E. Involvement of heparanase in the pathogenesis of
localized vulvodynia. Int J Gynecol Pathol. 2008 Jan;27(1):136-41.

Foster DC, Hasday JD. Elevated tissue levels of interleukin-1 beta and tumor necrosis factor-alpha
in vulvar vestibulitis. Obstet Gynecol. 1997 Feb;89(2):291-6.

Foster DC, Piekarz KH, Murant Tl, LaPoint R, Haidaris CG, Phipps RP. Enhanced synthesis of
proinflammatory cytokines by vulvar vestibular fibroblasts: implications for vulvar vestibulitis. Am
J Obstet Gynecol. 2007 Apr;196(4):346.e1-8.

Perrigouard C, Dreval A, Cribier B, Lipsker D. Vulvar vestibulitis syndrome: a clinicopathological
study of 14 cases. Ann Dermatol Venereol. 2008 May;135(5):367-72.

Slone S, Reynolds L, Gall S, Peiper S, Martin A, Ackermann D, O'Connor D. Localization of
chromogranin, synaptophysin, serotonin, and CXCR2 in neuroendocrine cells of the minor
vestibular glands: an immunohistochemical study. Int J Gynecol Pathol. 1999 Oct;18(4):360-5.

Farage MA, Singh M, Ledger WJ. Investigation of the sensitivity of a cross-polarized light
visualization system to detect subclinical erythema and dryness in women with vulvovaginitis. Am
J Obstet Gynecol. 2009 Jul;201(1):20.e1-6.

Gerber S, Bongiovanni AM, Ledger WJ, Witkin SS. A deficiency in interferon-alpha production in
women with vulvar vestibulitis. Am J Obstet Gynecol. 2002 Mar;186(3):361-4.

Gerber S, Bongiovanni AM, Ledger WJ, Witkin SS. Defective regulation of the proinflammatory
immune response in women with vulvar vestibulitis syndrome. Am J Obstet Gynecol. 2002
Apr;186(4):696-700.

Lev-Sagie A, Prus D, Linhares IM, Lavy Y, Ledger WJ, Witkin SS. Polymorphism in a gene coding for
the inflammasome component NALP3 and recurrent vulvovaginal candidiasis in women with
vulvar vestibulitis syndrome. Am J Obstet Gynecol. 2009 Mar;200(3):303.e1-6.

Eva LJ, Rolfe KJ, MacLean AB, Reid WM, Fong AC, Crow J, Perrett CW. Is localized, provoked
vulvodynia an inflammatory condition? J Reprod Med. 2007 May;52(5):379-84.

Bohm-Starke N, Falconer C, Rylander E, Hilliges M. The expression of cyclooxygenase 2 and
inducible nitric oxide synthase indicates no active inflammation in vulvar vestibulitis. Acta Obstet
Gynecol Scand. 2001 Jul;80(7):638-44.



18.

19.

20.

Bohm-Starke N, Hilliges M, Blomgren B, Falconer C, Rylander E. Increased blood flow and
erythema in the posterior vestibular mucosa in vulvar vestibulitis. Obstet Gynecol. 2001
Dec;98(6):1067-74.

Tympanidis P, Casula MA, Yiangou Y, Terenghi G, Dowd P, Anand P. Increased vanilloid receptor
VR1 innervation in vulvodynia. Eur J Pain. 2004 Apr;8(2):129-33.

Johannesson U, Sahlin L, Masironi B, Hilliges M, Blomgren B, Rylander E, Bohm-Starke N. Steroid
receptor expression and morphology in provoked vestibulodynia. Am J Obstet Gynecol. 2008
Mar;198(3):311.e1-6.

20a. Goetsch MF, Morgan TK, Korcheva VB, Li H, Peters D, Leclair CM. Histologic and receptor analysis

of primary and secondary vestibulodynia and controls: a prospective study. Am J Obstet
Gynecol. 2010 Jun;202(6):614.e1-8.

20b. Leclair CM, Goetsch MF, Korcheva VB, Anderson R, Peters D, Morgan TK. Differences in primary

21.

22.

23.

24.

25.

26.

27.

28.

compared with secondary vestibulodynia by immunohistochemistry. Obstet Gynecol. 2011
Jun;117(6):1307-13.

Eva LJ, MaclLean AB, Reid WM, Rolfe KJ, Perrett CW. Estrogen receptor expression in vulvar
vestibulitis syndrome. Am J Obstet Gynecol. 2003 Aug;189(2):458-61.

Babula O, Bongiovanni AM, Ledger WJ, Witkin SS. Immunoglobulin E antibodies to seminal fluid in
women with vulvar vestibulitis syndrome: relation to onset and timing of symptoms. Am J Obstet
Gynecol. 2004 Mar;190(3):663-7.

Weidinger S, Ring J, Kbhn FM. IgE-mediated allergy against human seminal plasma. Chem
Immunol Allergy. 2005;88:128-38.

Reissing ED, Brown C, Lord MJ, Binik YM, Khalifé S. Pelvic floor muscle functioning in women with
vulvar vestibulitis syndrome. J Psychosom Obstet Gynaecol. 2005 Jun;26(2):107-13.

Jeremias J, Ledger WJ, Witkin SS. Interleukin 1 receptor antagonist gene polymorphism in women
with vulvar vestibulitis. Am J Obstet Gynecol. 2000 Feb;182(2):283-5.

Gerber S, Bongiovanni AM, Ledger WJ, Witkin SS. Interleukin-1beta gene polymorphism in
women with vulvar vestibulitis syndrome. Eur J Obstet Gynecol Reprod Biol. 2003 Mar
26;107(1):74-7.

Babula O, Linhares IM, Bongiovanni AM, Ledger WJ, Witkin SS. Association between primary
vulvar vestibulitis syndrome, defective induction of tumor necrosis factor-alpha, and carriage of
the mannose-binding lectin codon 54 gene polymorphism. Am J Obstet Gynecol. 2008
Jan;198(1):101.e1-4.

Foster DC, Sazenski TM, Stodgell CJ. Impact of genetic variation in interleukin-1 receptor
antagonist and melanocortin-1 receptor genes on vulvar vestibulitis syndrome. J Reprod Med.
2004 Jul;49(7):503-9.



28a. Lev-Sagie A, Linhares IM, Ledger WJ, Witkin SS. A manganese superoxide dismutase gene

20.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

polymorphism and development of vulvar vestibulitis syndrome following physical vaginal
trauma. It J Gynacol Obstet. 2010 22N. 2:59-64.

Pukall CF, Baron M, Amsel R, Khalifé S, Binik YM. Tender point examination in women with vulvar
vestibulitis syndrome. Clin J Pain. 2006 Sep;22(7):601-9.

Pukall CF, Strigo IA, Binik YM, Amsel R, Khalifé S, Bushnell MC. Neural correlates of painful genital
touch in women with vulvar vestibulitis syndrome. Pain. 2005 May;115(1-2):118-27.

Foster DC, Dworkin RH, Wood RW. Effects of intradermal foot and forearm capsaicin injections in
normal and vulvodynia-afflicted women. Pain. 2005 Sep;117(1-2):128-36.

Johannesson U, de Boussard CN, Brodda Jansen G, Bohm-Starke N. Evidence of diffuse noxious
inhibitory controls (DNIC) elicited by cold noxious stimulation in patients with provoked
vestibulodynia. Pain. 2007 Jul;130(1-2):31-9.

Schweinhardt P, Kuchinad A, Pukall CF, Bushnell MC. Increased gray matter density in young
women with chronic vulvar pain. Pain. 2008 Dec;140(3):411-9.

Jantos M, Burns NR. Vulvodynia. Development of a psychosexual profile. J Reprod Med. 2007
Jan;52(1):63-71.

Witkin SS, Gerber S, Ledger WJ. Differential characterization of women with vulvar vestibulitis
syndrome. Am J Obstet Gynecol. 2002 Sep;187(3):589-94.

Bornstein J, Maman M, Abramovici H. "Primary" versus "secondary" vulvar vestibulitis: one
disease, two variants. Am J Obstet Gynecol. 2001 Jan;184(2):28-31.

Goetsch MF. Vulvar vestibulitis: prevalence and historic features in a general gynecologic practice
population. Am J Obstet Gynecol. 1991 Jun;164(6 Pt 1):1609-14.

Greenstein A, Sarig J, Chen J, Matzkin H, Lessing JB, Abramov L. Childhood nocturnal enuresis in
vulvar vestibulitis syndrome. J Reprod Med. 2005 Jan;50(1):49-52.

Granot M, Friedman M, Yarnitsky D, Tamir A, Zimmer EZ. Primary and secondary vulvar
vestibulitis syndrome: systemic pain perception and psychophysical characteristics. Am J Obstet
Gynecol. 2004 Jul;191(1):138-42.

Sutton KS, Pukall CF, Chamberlain S. Pain, psychosocial, sexual, and psychophysical characteristics
of women with primary vs. secondary provoked vestibulodynia. J Sex Med. 2009 Jan;6(1):205-14.

Burrows LJ, Klingman D, Pukall CF, Goldstein AT. Umbilical hypersensitivity in women with
primary vestibulodynia. J Reprod Med. 2008 Jun;53(6):413-6.

Zolnoun D, Park EM, Moore CG, Liebert CA, Tu FF, As-Sanie S. Somatization and psychological
distress among women with vulvar vestibulitis syndrome. Int J Gynaecol Obstet. 2008
Oct;103(1):38-43.



43. Bornstein J, Goldik Z, Stolar Z, Zarfati D, Abramovici H. Predicting the outcome of surgical
treatment of vulvar vestibulitis. Obstet Gynecol. 1997 May;89(5 Pt 1):695-8.

44. Bohm-Starke N, Rylander E. Surgery for localized, provoked vestibulodynia: a long-term follow-up
study. J Reprod Med. 2008 Feb;53(2):83-9.

Comorbid Disorders

Interstitial Cystitis / Painful Bladder Syndrome

Alagiri M, Chottiner S, Ratner V, Slade D, Hanno PM. Interstitial cystitis: unexplained associations with
other chronic disease and pain syndromes. Urology. 1997 May;49(5A Suppl):52-7.

Bohm-Starke N, Hilliges M, Falconer C, Rylander E. Increased intraepithelial innervation in women
with vulvar vestibulitis syndrome. Gynecol Obstet Invest. 1998;46(4):256-60.

Bornstein J, Goldschmid N, Sabo E. Hyperinnervation and mast cell activation may be used as
histopathologic diagnostic criteria for vulvar vestibulitis. Gynecol Obstet Invest. 2004;58(3):171-8.

Burrows LJ, Klingman D, Pukall CF, Goldstein AT. Umbilical hypersensitivity in women with primary
vestibulodynia. ) Reprod Med. 2008 Jun;53(6):413-6.

Carrico DJ, Sherer KL, Peters KM. The relationship of interstitial cystitis/painful bladder syndrome to
vulvodynia. Urol Nurs. 2009 Jul-Aug;29(4):233-8.

Foster DC, Hasday JD. Elevated tissue levels of interleukin-1 beta and tumor necrosis factor-alpha in
vulvar vestibulitis. Obstet Gynecol. 1997 Feb;89(2):291-6.

Gardella B, Porru D, Nappi RE, Dacco MD, Chiesa A, Spinillo A. Interstitial cystitis is associated with
vulvodynia and sexual dysfunction — a case-control study. J Sex Med. 2011 Jun;8(6):1726-34. doi:
10.1111/j.1743-6109.2011.02251 .x.

Gerber S, Bongiovanni AM, Ledger WJ, Witkin SS. Interleukin-1beta gene polymorphism in women
with vulvar vestibulitis syndrome. Eur J Obstet Gynecol Reprod Biol. 2003 Mar 26;107(1):74-7.

Gunter J. Is there an association between vulvodynia and interstitial cystitis? Obstet Gynecol. 2000;
95:54.

Hohenfellner M, Nunes L, Schmidt RA, Lampel A, Thiroff JW, Tanagho EA. Interstitial cystitis:
increased sympathetic innervation and related neuropeptide synthesis. J Urol. 1992 Mar;147(3):587-
91.

Jeremias J, Ledger WJ, Witkin SS. Interleukin 1 receptor antagonist gene polymorphism in women
with vulvar vestibulitis. Am J Obstet Gynecol. 2000 Feb;182(2):283-5.



Kahn BS, Tatro C, Parsons CL, Willems JJ. Prevalence of interstitial cystitis in vulvodynia patients
detected by bladder potassium sensitivity.) Sex Med. 2010 Feb;7(2 Pt 2):996-1002.

Kennedy CM, Nygaard IE, Bradley CS, Galask RP. Bladder and bowel symptoms among women with
vulvar disease: are they universal? J Reprod Med. 2007 Dec;52(12):1073-8.

McCormack WM. Two urogenital sinus syndromes. Interstitial cystitis and focal vulvitis. J Reprod
Med. 1990 Sep;35(9):873-6.

Peters K, Girdler B, Carrico D, Ibrahim |, Diokno A. Painful bladder syndrome/interstitial cystitis and
vulvodynia: a clinical correlation. Int Urogynecol J Pelvic Floor Dysfunct. 2008 May;19(5):665-9.

Rodriguez MA, Afari N, Buchwald DS; National Institute of Diabetes and Digestive and Kidney

Diseases Working Group on Urological Chronic Pelvic Pain. Evidence for overlap between urological
and nonurological unexplained clinical conditions. J Urol. 2009 Nov;182(5):2123-31.

Stewart EG, Berger BM. Parallel pathologies? Vulvar vestibulitis and interstitial cystitis. ] Reprod Med.
1997 Mar;42(3):131-4.

Theoharides TC, Kempuraj D, Sant GR. Mast cell involvement in interstitial cystitis: a review of human
and experimental evidence. Urology. 2001 Jun;57(6 Suppl 1):47-55.

Warren JW, Howard FM, Cross RK, Good JL, Weissman MM, Wesselmann U, Langenberg P,
Greenberg P, Clauw DJ. Antecedent nonbladder syndromes in case-control study of interstitial

cystitis/painful bladder syndrome. Urology. 2009 Jan;73(1):52-7.

Warren JW, Langenberg P, Greenberg P, Diggs C, Jacobs S, Wesselmann U. Sites of pain from
interstitial cystitis/painful bladder syndrome. J Urol. 2008 Oct;180(4):1373-7.

Wesselmann U. Interstitial cystitis: a chronic visceral pain syndrome. Urology. 2001 Jun;57(6 Suppl
1):32-9.

Westrom LV, Willén R. Vestibular nerve fiber proliferation in vulvar vestibulitis syndrome. Obstet
Gynecol. 1998 Apr;91(4):572-6.

Wu EQ, Birnbaum H, Mareva M, Parece A, Huang Z, Mallett D, Taitel H. Interstitial Cystitis: Cost,
treatment and co-morbidities in an employed population. Pharmacoeconomics. 2006;24(1):55-65.
Orofacial Pain

Gaitonde P, Rostron J, Longman L, Field EA. Burning mouth syndrome and vulvodynia coexisting in
the same patient: a case report. Dent Update. 2002 Mar;29(2):75-6.

Petruzzi M, De Benedittis M, Pastore L, Serpico R., Maturitas. 2007 Sep 20;58(1):102-6.


http://www.ncbi.nlm.nih.gov/pubmed/19845546
http://www.ncbi.nlm.nih.gov/pubmed/19845546
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Afari%20N%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Buchwald%20DS%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22National%20Institute%20of%20Diabetes%20and%20Digestive%20and%20Kidney%20Diseases%20Working%20Group%20on%20Urological%20Chronic%20Pelvic%20Pain%22%5BCorporate%20Author%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22National%20Institute%20of%20Diabetes%20and%20Digestive%20and%20Kidney%20Diseases%20Working%20Group%20on%20Urological%20Chronic%20Pelvic%20Pain%22%5BCorporate%20Author%5D

Zolnoun DA, Rohl J, Moore CG, Perinetti-Liebert C, Lamvu GM, Maixner W. Overlap between orofacial
pain and vulvar vestibulitis syndrome. Clin J Pain. 2008 Mar-Apr;24(3):187-91.

Irritable Bowel Syndrome

Arnold LD, Bachmann GA, Rosen R, Rhoads GG. Assessment of vulvodynia symptoms in a sample of
US women: a prevalence survey with a nested case control study. Am J Obstet Gynecol. 2007
Feb;196(2):128.e1-6.

Kennedy CM, Nygaard IE, Bradley CS, Galask RP. Bladder and bowel symptoms among women with
vulvar disease: are they universal? J Reprod Med. 2007 Dec;52(12):1073-8.

Fibromyalgia & Chronic Fatigue Syndrome

Arnold LD, Bachmann GA, Rosen R, Rhoads GG. Assessment of vulvodynia symptoms in a sample of
US women: a prevalence survey with a nested case control study. Am J Obstet Gynecol. 2007

Feb;196(2):128.e1-6.

Pukall CF, Baron M, Amsel R, Khalifé S, Binik YM. Tender point examination in women with vulvar
vestibulitis syndrome. Clin J Pain. 2006 Sep;22(7):601-9.

Pukall CF, Strigo IA, Binik YM, Amsel R, Khalifé S, Bushnell MC. Neural correlates of painful genital
touch in women with vulvar vestibulitis syndrome. Pain. 2005 May;115(1-2):118-27.
Psychosocial and Sexual Impairment

Desrochers G, Bergeron S, Landry T, Jodoin M. Do psychosexual factors play a role in the etiology of
provoked vestibulodynia? A critical review. J Sex Marital Ther. 2008;34(3):198-226.



