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Abstract; Vulvodynia, or chronic vulvar pain, affects 16% of women in the general population and has negative
effects on numerous aspects of a woman’ s life. The purpose of this paper is to review the literature on the etiology
and treatment of vulvodynia. Since relatively little research has been carried out on unprovoked generalized vulvodyn-
ia (UGVD), this review focuses on provoked vestibulodynia (PVD) , a subtype of vulvodynia characterized by a se-
vere, burning/sharp pain that occurs in response to pressure localized to the vestibule. Research examining the
pathophysiology of PVD provides evidence that both peripheral (e. g. , vestibular tissue abnormalities, pelvic floor hy-
pertonicity ) and central (e. g. , increased neural activation) factors are involved in the development and maintenance
of PVD. Additionally, psychological reactions to the pain may vary and influence the expression and course of the
pain. Despite the multitude of factors involved in PVD, most treatment studies to date are unimodal in nature, retro-
spective, and uncontrolled. A review of treatment studies targeting peripheral (e. g. , topical applications, vestibulec-
tomy) and central (e. g. , antidepressants, pain management therapy) components of PVD is provided, and the need
for multimodal treatment plans which target both levels of pain processing is discussed. Given the complexity of PVD,
a biopsychosocial approach is recommended for future research endeavors and treatment plans.
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1 Introduction

Vulvodynia, or idiopathic chronic vulvar pain, is
a common problem affecting women of all ages. A re-
cently published population-based study estimated that
the lifetime cumulative incidence of vulvodynia is
16% , indicating that approximately 14 million women
in the United States alone may experience vulvodynia

') Relatively un-

at some point during their lifetime
known until recently, vulvodynia has gained increased
attention from Western governments, scientists, and
health care professionals. This increased awareness
may be due, at least in part, to a greater willingness of
women to discuss such an intimate problem and to a
better recognition of the condition by health profession-
als. Changes in the conceptualization of vulvodynia
may have also played a role.

Past conceptualizations of vulvodynia were unidi-
mensional , focusing solely on physical or sexual expla-
nations for the pain. These lines of investigation rarely
yielded much useful information in terms of etiology or
treatment'*’. Many current conceptualizations, there-
fore, view vulvodynia from a multidimensional view-
point. For example, we apply a multidimensional pain
approach to the understanding and treatment of chronic
vulvar pain. This view is consistent with current bio-
psychosocial pain perspectives that evolved from the
Gate Control Theory of Pain, which states that the ex-
perience of pain includes both sensory and affective
components and that psychological factors can play a
role in pain control*’. According to this theory, al-
though the study of underlying physiology is important
it is not sufficient to capture the entire pain experi-
ence. In line with this approach are findings indicating

that vulvodynia disrupts sexual functioning, interferes

with the reproductive process, and negatively impacts

psychological well-being, relationship adjustment, and

_5]

overall quality of life'* In addition, physical and
psychological factors can maintain and exacerbate the
pain, resulting in a vicious cycle of pain. This model
has implications for multimodal treatment'®’ | as it im-
plies that targeting several factors involved in the vi-
cious cycle will likely be more effective than unimodal
treatment options.

Unfortunately, little is known about the factors in-
volved in the development and maintenance of chronic
vulvar pain. As well, a myriad of treatment options has
been suggested, all with varying degrees of success as
assessed by mostly retrospective studies. Few random-
ized controlled trials have been conducted in the area
of vulvodynia, and fewer treatments have withstood the
test of such trials. Further, the bulk of the existing re-
search in the area of vulvodynia has focused on a com-
mon vulvodynia subtype called provoked vestibulodynia
(PVD) ; very little systematic work has been conduc-
ted on the relatively less common, but still prevalent,
condition of unprovoked generalized vulvodynia
(UGVD). This review paper will present the most re-
cent definition of vulvodynia, describe PVD and

UGVD, and focus on the pathophysiology and treat-
ment of PVD.

2 Vulvodynia

Vulvodynia has recently been defined as “vulvar
discomfort, most often described as burning pain, oc-
curring in the absence of relevant visible findings or a
identifiable , disor-

specific, clinically

der” !

neurologic
Vulvodynia is divided into two categories
based on pain location: localized vulvodynia refers to
pain in one particular area of the vulva, such as the
vulvar vestibule (i. e., vaginal entrance) or clitoris,

whereas generalized vulvodynia refers to pain affecting
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the entire vulvar region (i.e., the mons pubis, clito-
ris, labia majora, labia minora, and vulvar vesti-
bule). Each category is further divided according to
the temporal pattern of the pain. Provoked pain occurs
in response to external stimulation (e. g. , pressure) to
the affected area, unprovoked pain occurs in the ab-
sence of stimulation, and some types of vulvodynia
have a mixed presentation of provoked and unprovoked
pain. Provoked pain can result from sexual activities
(e. g. , vaginal penetration) , non-sexual activities (e.
g. , gynecological examinations) , or both types of ac-
tivities.

The categorization of vulvodynia according to pain
location and temporal pattern of pain allows for the sub-
division of vulvodynia into two common subtypes: pro-
voked vestibulodynia (PVD) , formerly termed vulvar
vestibulitis syndrome, and unprovoked generalized vul-
vodynia (UGVD). PVD is perhaps the most common
type of vulvodynia in pre-menopausal women, affecting
12% of women in the general population®’. PVD is
characterized by a severe, burning/sharp pain that oc-
curs in response to pressure localized to the vesti-
bule'®’. UGVD affects 6% ~7% of women in the pop-

15 it is characterized by spontaneously-occur-

ulation
ring burning pain over the entire vulvar area. These
two forms of vulvodynia are diagnoses of exclusion;
other possible causes for the pain (e. g. , infection, in-
flammation) must be ruled out'”’.

Friedrich'"® proposed the following diagnostic cri-
teria for PVD; severe pain upon vestibular touch or at-
tempted vaginal entry, tenderness to pressure localized
within the vulvar vestibule, and physical findings limit-
ed to vestibular erythema (1. e., redness). Although
the latter criterion has not received support in terms of

its reliability and validity, the first two have'®’.

In re-
lation to the first, dyspareunia (i. e., painful inter-
course) is the defining symptom of PVD and is often
the patient’ s presenting complaint. Dyspareunia can
be present from the first intercourse attempt (i. e. ,

primary PVD) or it may develop after a period of pain-

free intercourse (i.e., secondary PVD). The cotton-

swab test, the standard gynecological method for diag-
nosing PVD, is used to assess the second diagnostic
criterion. It consists of the application of a cotton-swab
to various areas of the vulva to assess pain; if the pa-
tient reports pain in response to vestibular palpation,
the diagnosis of PVD is confirmed.

The diagnosis of UGVD is based on the descrip-
tion, location, and quality of the pain. It is a non-cy-
clic, chronic vulvar pain that often extends to the peri-

" Patients typically describe

neal and rectal areas
this pain as burning, although descriptors such as stin-
ging, irritating, and raw are also often used'''’. The
pain of UGVD often occurs independently of stimula-
tion, however, light tough may exacerbate the pain,
and some patients with UGVD may also have PVD.
McKay'"?! recommends the following evaluation for
UGVD: examination of the skin for dermatoses and in-
fectious agents, followed by an assessment of nerve
function and the anatomical distribution of the affected
area.

Given that the research concerning etiology and
treatment of UGVD is in its infancy and that relatively
more research has been conducted in the area of PVD,
this paper will focus on PVD. Specifically, peripheral
and central pathophysiological factors believed to be in-
volved in the development and maintenance of PVD
and treatments targeting local and non-local compo-

nents of this condition will be reviewed.

3  Pathophysiological Factors Involved in
PVD

3.1 Vestibular factors

The vulvar vestibule surrounds the vaginal introi-
tus. Its medial boundary is the hymen and laterally, it
is bounded by Hart’ s line. Hart’ s line is a distinct
line of demarcation evident at the base of the inner as-
pect of each labium minus, separating the non-kera-
tinized squamous epithelium of the vestibule from the
keratinized epithelium of the labia minora. The vesti-
bule, therefore, includes the vaginal introitus, the ure-

thral opening, and the ducts of Bartholin” s glands'"’.
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It is innervated by the pudendal nerve'' and contains
free nerve endings, the majority of which are believed
to be C-fibers "', The vestibule is composed of viscer-
al tissue but has a non-visceral innervation, and sensa-
tions of touch, temperature, and pain are similar to

those evoked in the skin''’.

Under normal circum-
stances , the vestibule is a source of pleasure during va-
ginal penetration; its erotic potential in response to

17 .
'. However , In

stimulation was documented in 1953
patients suffering from PVD, even light pressure can e-
voke intense pain. Although the cause of this height-
ened sensitivity is unknown, comparisons of vestibular
tissue in women with PVD and non-affected women
have revealed abnormalities that could potentially con-
tribute to an increase in sensitivity.

Although early, uncontrolled studies concluded
that inflammation plays a role in the etiology of PVD,
recently published controlled studies suggest that in-
flammatory indices are common in the vestibules of
both affected and non-affected women'"® ="/, Other in-
vestigations suggest that altered vestibular tissue prop-
erties play a role in the development and/or mainte-
nance of PVD. These studies have found evidence of

. . . o [1520-22] -
an increased innervation of nerve fibers , in-

creased vanilloid receptor VRI expression ™', in-
creased blood flow' ™' | and the presence of calcitonin

1 in the vestibular tissue of

gene-related peptide
women with PVD. These alterations could lead to an
increase in sensitivity of the vulvar vestibule, and this
pattern has indeed been found in women with PVD.
Controlled studies examining sensory functioning
in the vestibules of women with PVD via Quantitative
Sensory Testing ( QST) have documented abnormal
sensory functioning in response to a variety of stimuli
(e.g. , mechanical, thermal). Women with PVD have
been shown to have significantly lower mechanical pain
thresholds (i. e., higher sensitivity to pain) in the
vestibule as compared with non-affected women'* =%’
Additionally , women with PVD have significantly lower
vestibular thresholds for heat and cold pain than non-

[28-29]

affected women Further, in conjunction with

QST methods, Pukall et al. "***"" assessed pain intensi-
ty and unpleasantiness ratings on Likert scales of O (no
pain at all, not at all unpleasant) to 10 ( worst pain
ever felt, most unpleasant ever) during painful stimu-
lation in women with PVD and non-affected control
participants. Results indicated that pain intensity rat-
ings, which measure the sensory component of the
pain, did not differ between the groups the first time
they perceived pain. However, women with PVD re-
ported significantly higher unpleasantness ratings in re-
sponse to this equally intense pain, suggesting that
women with PVD have a greater affective or emotional
response to the pain. A similar pattern has been dem-
onstrated in other chronic pain populations®'’. Thus,
these studies indicate that women with PVD exhibit hy-
peralgesia (i. e., an increased response to painful
stimuli) in response to painful stimulation. Interesting-
ly, this heightened sensitivity is not restricted to pain.

Women with PVD are also more sensitive to non-

painful mechanical and thermal stimulation in the vesti-

Pukall ez

bule than non-affected women >/,
al. ) found dramatic differences in tactile thresholds
between women with PVD and control participants
women with PVD were able to perceive non-painful
stimuli at levels that were imperceptible to control
women. As well, vestibular pain thresholds of women
with PVD were similar to the tactile thresholds of con-
trol women; that is, women with PVD experienced
pain to stimuli that were just barely perceptible to non-
affected women'”’. These results indicate that allodyn-
ia (i.e., pain in response to a non-painful stimulus)
also exists in women with PVD. Taken together, the
findings of hyperalgesia and allodynia in patients with
PVD suggest a significant shift in perceptual response
to painful and non-painful stimuli.

What causes the increase in sensitivity is un-
known, but many theories have been proposed. Early
injury to the vestibule has been suggested as a possible
etiological pathway for PVD. Studies have found that
earlier versus later age of menstrual tampon use and of

first sexual intercourse are associated with an increased
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risk of PVD later in life"*** ]| possibly due to mechan-
ical trauma. In addition, a history of repeated yeast in-
fections and early oral contraceptive use has been asso-
ciated with PVD'™~*/ Tt has been theorized that these
factors could lead to damage of the vestibular tissue
through changes in the bacterial and hormonal milieu
(see Systemic factors). It is also possible that early al-
terations to the vestibular area from these and/or other
factors can lead to hyperinnervation and concomitant
hypersensitivity of the area, as has been demonstrated
in the wounded hindpaw of young versus adult rats'*'.
Although a promising etiological avenue to consider,
early vestibular damage cannot fully explain the devel-
opment of PVD; the pain of PVD may predate the pa-
tient” s first attempt at vaginal insertion. For example
Harlow et al.'® found that women who experienced
pain upon first tampon use had a higher likelihood of
developing vulvodynia later in life, suggesting that the
heightened sensitivity may already have been present
prior to the insertional event. As well, factors other
than those possibly leading to vestibular tissue damage
have been associated with PVD, suggesting that local
vestibular tissue factors may not be the sole etiological
avenue to consider. Indeed, abnormalities have been
found in pelvic floor muscle function of women with
PVD.
3.2 Pelvic floor muscle function

Controlled studies examining various indicators of
pelvic floor muscle function in women with PVD have
found abnormalities in affected women. For example,
White et al. **’ compared pelvic floor electromyograph-
ic (EMG) responses in women with PVD and asympto-
matic women. They found that women with PVD dem-
onstrated elevated and unstable resting baseline EMG
responses and poor contractile potential among other in-
dices. In addition, a controlled study utilizing a pelvic
floor muscle assessment protocol conducted by pelvic
floor physical therapists revealed similar results. Reis-
sing et al. ") found that women with PVD had signifi-
cantly more restriction of the vaginal opening, higher

levels of vaginal hypertonicity (i.e. , increase in mus-

cle tension ), and lower vaginal muscle strength in
comparison to control women.

In fact, ninety percent of the affected women
demonstrated pelvic floor pathology, leading the au-
thors to conclude that such pathology should be consid-
ered a core characteristic of women with PVD, and
confirming the findings from a previously published un-
controlled study'*®’.

In the past, it was unknown whether the hyperto-
nicity in women with PVD was a cause or result of the

/s however, the findings of Reissing et al.’ s

pain
study suggest that the increase in muscle tension ini-
tially acts as a protective guarding response from the
pain. This conclusion is based on the findings of signif-
icant hypertonicity at the superficial muscle layer, less
consistent findings at the deep muscle layers, and the
lack of generalized pelvic floor hypertonicity. Moreo-
ver, it supports a cyclic explanation for the pain; the
tension begins as a protective guarding response to ves-
tibular pain, and over time, this response leads to an
increase in resting tone. The protective response and
increase in tone result in an increase in vaginal opening
pressure during insertional activities, which further in-
creases the pain, and results in an increase in the pro-
tective guarding response. This cycle may be perpetua-

71 These results indicate that pelvic

ted over time
floor hypertonicity can play an important role in the
maintenance and exacerbation of pain in women with
PVD. Additional research has shown that factors out-
side the genital and pelvic floor areas may also contrib-
ute to the experience of PVD.
3.3 Systemic factors

Several factors outside the genital and pelvic areas
have been proposed to play a role in the increase of
vestibular sensitivity in women with PVD, including
hormonal and genetic factors. Hormonal factors have
been found to be associated with PVD in controlled
studies. For example, it has been reported that women
who use oral contraceptives have an increased risk of

[32,34]

developing PVD later in life , with those starting

at an earlier age (i.e. , before the age of 16) at espe-
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cially high risk. Consistent with these results is the
finding that oral contraceptive use may render the ves-
tibular mucosa more sensitive to mechanical pain stim-
uli in non-affected women, perhaps due to the pro-

¥ In addition, early

longed exposure to progestins
menarche (i.e. , before the age of 11) and dysmenor-
thea are also associated with an increased risk of
PVD'®*/ These findings support the potential role of
hormones in PVD; however, the hormonal mechanisms
through which the heightened sensitivity occurs are un-
known. It is likely that a combination of many different
factors, including those that have local and systemic
effects, are involved in the development and mainte-
nance of PVD. Some researchers have also proposed
that genetic factors play a role in PVD.
Gerber et al. "’ conducted a series of studies ex-
amining genetic factors in women with PVD. They
demonstrated that affected women were more frequently
homozygous at allele 2 of both the interleukin-1 recep-
tor antagonist gene and the interleukin-1 beta gene than
non-affected women. These alleles are associated with
severe and prolonged pro-inflammatory immune respon-
ses' ™"’ Consistent with this finding, they demonstrated
that the immune systems of women with PVD are not as
effective in terminating the inflammatory process as the
immune systems of non-affected women. Based on
these results, they proposed that some women with
PVD have a genetic susceptibility to develop a chronic
localized vestibular inflammation after an initial inflam-
matory response has been triggered. The prolonged and
intensified inflammation could then trigger other events
that may result in increased pain sensitivity due to
chronic inflammatory processes in both genital and non-
genital areas of the body. Supporting this conclusion is
recent evidence indicating a generalized increase in
sensitivity in women with PVD.

Controlled studies have demonstrated that, in ad-
dition to heightened vestibular sensitivity, women with
PVD also have a generalized, non-vulvar sensitivity to

pain. They have been shown to report significantly

more non-vulvar pain-related complaints (e. g., mi-

graine, dysmenorrhea) than non-affected women; as
well, women with PVD rate these non-vulvar pain com-
plaints as more severe and interfering than control par-

ticipantsm‘42 8l

In addition to these self-report re-
sults are QST studies indicating higher sensitivity to va-
rious forms of stimulation outside the vestibular region.
Women with PVD have been found to exhibit higher
sensitivity to touch, pressure, pain, and heat pain at
locations such as the deltoid muscle and fore-

[26,30,44]
arm .

The changes appear to be widespread: a
recent study examining tender point sensitivity over
nine bilateral areas ranging from the back of the neck
to the knees indicated that women with PVD had signif-
icantly more painful tender points than non-affected

[42]
women .

These results are consistent with several
studies documenting increased sensitivity outside the
primary area of pain complaint in patients with chronic
pain disorders (e. g. , migraine) *'; they imply that
central, in addition to peripheral, factors play a role in
the development and maintenance of PVD.
3.4 Central factors

Consistent with the idea that central factors play a
role in PVD are findings from recent studies examining
brain function and structure. Pukall er al. '** used
functional magnetic resonance imaging (fMRI) to in-
vestigate neural activity patterns in women with PVD
and non-affected women during non-painful and painful
vestibular stimulation. Results indicated that PVD was
associated with changes in the central nervous system
processing of sensory information from the vestibule.
This study documented that the increases in vulvar sen-
sitivity to tactile and painful stimuli are paralleled by
increases in cerebral neural activation, a pattern typi-
cal of patients with other syndromes causing hypersen-
sitivity (e. g. , irritable bowel syndrome) ). Consist-
ent with the multidimensional experience of pain, in-
creases in neural activation were found in areas repre-
senting the sensory and affective dimensions of pain,
for example, the insular and somatosensory cortices,
and the anterior cingulate cortex (ACC) , respectively.

In fact, the ACC was only activated in women with
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PVD in response to pain; this activation could be due
to the heightened unpleasaniness ratings of affected
women during painful vestibular stimulation. As well ,
it could partially represent their increase in affective re-
sponding to many pain-related measures (e. g. , pain
catastrophizing ) ">’

In addition, Kuchinad, Pukall, and Bushnell'*
examined grey matter density in women with PVD and
control women. They demonstrated that women with
PVD exhibit morphological differences in grey matter
density. Increases were found in the hippocampus and
in a large area encompassing several regions of the bas-
al ganglia, and a decrease was found in the frontal cor-
tex (i. e., Brodmann’s area 9/10). Increases in o-
verall and regional grey matter have been demonstrated

) and in patients with

in chronic back pain patients
other disorders (e. g., post-traumatic stress disor-
der) ™). The decrease in the frontal region is consist-
ent with fMRI findings that pain activates this area in
control participants”'’ | but not in women with
PVD") . Taken together, these functional and struc-
tural neural changes suggest that the symptoms of PVD
may be mediated by abnormalities in the central nerv-
ous system; however, further research is necessary in
order to fully examine this avenue.
3.5 Possible subsets of PVD

The question of localized versus generalized pain
in women with PVD is an intriguing one that has led
some researchers to suggest that subsets of women with
PVD exhibit different pain patterns. Indeed, it is pos-
sible that subsets of women with PVD exist, with some
having a more localized etiology and symptom expres-
sion than others whose vulvar pain may be related to or
maintained by a generalized disorder of sensory modu-
lation. Although it is impossible to determine which
pain the localized, generalized, or even a combination
of both initiates the process of PVD given the present
lack of prospective studies, there is some suggestion
that women with the primary and secondary forms of
PVD differ in critical ways. Studies investigating medi-

cal histories in women with primary and secondary PVD

indicate that women with primary PVD are less likely to
have confirmed physical findings of infections (e. g. ,
group B streptococcus, human papillomavirus) or to
report having undergone aggravating local treatments
before pain onset (e. g. , high dose fluoroucil) **' than
women with secondary PVD. As well, they are more
likely to recount histories of childhood nocturnal enure-
sis'! and dysmenorrhea'™ ] than women with seconda-
ry PVD. Further, women with primary PVD have lower
resting and pain-provoked systolic and diastolic blood
pressure than women with secondary PVD'™' | a pat-
tern that has been demonstrated in patients with low
back pain">'.

Regarding pain characteristics in women with pri-
mary and secondary PVD, although there are no signif-
icant differences in current vulvar pain ratings, women
with primary PVD report a history of more severe

2] and rate the intensity of heat pain applied to

pain
their forearms as significantly higher than women with
secondary PVD™". Combined with the finding of a
higher incidence of dysmenorrhea in women with pri-
mary PVD"**! | these studies suggest that women with
primary PVD may suffer from a more generalized altera-
tion in pain modulation than women with secondary
PVD, perhaps due to different underlying etiological
pathways. A discrepancy in genetic profiles has been
proposed as the main differentiating factor between
women with primary and secondary PVD. In 1991,
Goetsch"™ reported that women with primary PVD had
strong family histories of dyspareunia or tampon intoler-
ance, suggesting a genetic component in its develop-
ment. Recently, it has been shown that women with
primary PVD are more frequently homozygous for allele
2 of the interleukin-1 receptor antagonist gene than
women with secondary PVD™'. These results indicate
that the primary and secondary forms of PVD may re-
sult from different etiological pathways and lead to dif-
ferent outcomes; however, more research is needed to

further characterize the differences between these

groups.
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3.6 Summary

Numerous factors have been found to play a role
in PVD, ranging from local vestibular abnormalities, to
pelvic floor dysfunction, to genetics, and to central
changes in pain modulatory systems. As well, PVD
may actually encompass subsets of patients who express
similar symptoms but differ in terms of etiological and
maintaining factors. It is likely that many different fac-
tors play a role in PVD, and that these factors differ
according to subsets of PVD. In addition, psychologi-
cal reactions to the pain may vary and influence the ex-
pression and course of the pain. Given the complexity
of PVD, it would be logical to assume that treatment
options would target multiple aspects of this condition
simultaneously; however, treatment options for PVD
have typically been unimodal and consecutive. There-
fore, the treatment literature is characterized by a wide
variety of medical/surgical, psychological, and alter-
native approaches directed at proposed mechanisms and

symptoms.
4 Treatment

Treatment interventions for PVD are generally de-
livered in a linear fashion beginning with purportedly
less invasive, safer options followed by more risk-laden
modalities such as surgery. This stepwise approach is
based on clinical observations and assumptions since
there are currently no standardized, evidence-based

]

treatment  guidelines for vulvodynia®”'. Despite the

publication of recent studies indicating the involvement
of central pain mechanisms'®’, interventions aimed at
such factors, in particular psychological pain manage-
ment, do not figure prominently in the recommended
treatment algorithm®*'. The present section will focus
on treatments targeting both peripheral and central
mechanisms.
4.1 Treatments targeting peripheral factors
Medical interventions targeting local factors in-
clude topical applications, injections, and surgery. A-

mong the many proposed local medications, daily intra-

vaginal applications of an estrogen cream have been

recommended but there are no published studies con-

[58]

cerning the outcome of this regimen Topical corti-

costeroids and antifungals have been widely used but

59] , al—

without any demonstrated effectiveness to date'
though they have been the object of few studies. One
randomized controlled trial examined the use of an oral
antifungal medication for PVD with and without recur-
rent candidiasis. In a group of women with PVD adhe-
ring to a low oxalate diet with calcium citrate supple-
mentation , Bornstein et al. " assigned half to a weekly
dose of 150 mg of fluconazole over a six-month period.
They found that the addition of the systemic antifungal
did not improve the outcome attained by following the
low oxalate diet; 15% of participants in the antifungal
group had a satisfactory response, compared to 30% in
the diet-only group.

In recent years, the most frequently prescribed
topical medication has been lidocaine, a local anesthet-

ic gel or ointment ™’

Two studies to date have exam-
ined its effectiveness in women with PVD. Using a pro-
spective design, Zolnoun et al. '®’ showed that nightly
applications of 5% lidocaine ointment for seven weeks
resulted in a significant pre- to post-treatment decrease
in pain and an increase in the ability to engage in in-
tercourse. Danielsson et al. '’ conducted a random-
ized trial comparing topical lidocaine and electromyo-
graphic (EMG) biofeedback. Forty-six participants ei-
ther applied 2% lidocaine gel daily for two months,
followed by a 5% ointment for another two months, or
engaged in daily biofeedback home training exercises.
At a one-year follow-up, both treatments yielded signif-
icant decreases in vestibular pain pressure thresholds
as well as improved quality of life and sexual functio-
ning, with no significant differences between groups.
However, the lack of placebo control conditions in
these studies does not allow us to conclude that lido-
caine is efficacious, although it appears to be a safe
and promising first-line intervention.

The use of cromolyn cream has also been attemp-
ted since it blocks mast cell degranulation, yet studies

examining the presence of mast cells in women with
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vulvodynia have yielded contradictory results'®’. In-

terestingly, findings from a randomized double-blind
placebo trial of cromolyn cream revealed that partici-
pants in both the therapy and placebo groups showed
statistically significant improvements in symptoms, but
they did not differ significantly from one another'®’.

The effects of topical nitroglycerin were studied
prospectively in a group of women with four different
types of vulvovaginal conditions: cyclic vulvovaginitis,
PVD, UGVD, and vulvar dermatosis'®’. Although a
significant pre- to post-treatment decrease in pain was
noticed, 76% of patients reported headache with each
use, which limits the interest of using this medication.

Capsaicin, which is used to treat neuropathic
pain, was recently evaluated retrospectively in women
with PVD'®’. In order to prevent the strong burning
sensation which accompanies the application of capsai-
cin, participants were instructed first to apply a 2% li-
docaine gel. Participants showed a significant decrease
in pain and an increased ability to engage in inter-
course post-treatment. It is unclear whether the ob-
served positive results of capsaicin outweigh its painful
side effects due to the uncontrolled, retrospective de-
sign of this study. In summary, there are no efficacious
topical applications for PVD to date, although among
those that were studied, lidocaine and cromolyn cream
appear to have the least negative side effects. Other lo-
cal medical treatments include interferon, lidocaine,
and botulinum toxin A injections.

In the 1990s, intralesional interferon injections for
PVD were commonly performed, with success rates
from retrospective reports ranging from 38% to

889% 7.

perhaps due in part to the fact that human papilloma-

However, they are less often used today,

virus infections are no longer thought to play a role in
the pathophysiology of PVD. Other types of injections
have recently been attempted, with mixed results.
Namely, steroid-lidocaine submucous infiltrations in
the vulvar vestibule were carried out in two studies.
Murina et al. "' reported that 68% of 22 participants

responded favorably to this treatment, although out-

come measures were not specified, and Segal et al. '*’
reported complete pain relief in a case study of one pa-
tient. Three case reports focusing on the management
of PVD with botulinum toxin A injections were pub-
lished, with two indicating successful outcomes'” ™"
and one, a modest outcome'”>'. Another pilot study in-
volving 12 patients showed significant pain reduction
from baseline to one month post-treatment, with effects
lasting from eight to 14 weeks, depending on the
dose'™’. In addition, no negative side effects were re-
ported. Considering these promising results, random-
ized controlled studies should be conducted to examine
the efficacy and safety of botulinum toxin A injections
as a treatment for PVD. Within the context of current

381 a surgical approach is often

treatment algorithms
the next step when other local medical treatments fail to
alleviate the pain.

Vestibulectomy has been the most studied treat-
ment for PVD, although the majority of reports are ret-
rospective. Nevertheless, recent publications continue
to support the positive outcome of this surgical exci-

. [74-77]
sion

, with success rates of 65% ~70% or high-
er' ™! Other uncontrolled studies have yielded simi-
lar results using modified vestibulectomy a slightly less
invasive procedure'” ™', Only two predictors of surgi-
cal outcome have been identified to date: women with
UGVD and women with primary PVD respond less fa-
vorably to a surgical approach than women with second-
ary PVD'™"'_ Since research concerning vestibulectomy
is plagued by methodological flaws two being the varia-
tions in patient selection and surgical techniques some
clinicians still hold reservations about this procedure
and warn that it should only be recommended after fail-

[82]

ure of more conservative treatments Others claim

that there are little data to justify this cautionary state-
ment' .

Bergeron et al.'"®’ conducted a randomized treat-
ment outcome study of PVD comparing vestibulectomy ,
group cognitive-behavioral therapy ( CBT) and EMG
biofeedback. Findings of this study support the efficacy

of vestibulectomy. Although all three treatments yiel-
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ded significant improvements at post-treatment and at
six-month follow-up on self-reported pain during inter-
course, pain during the cotton-swab test, and psycho-
sexual functioning, vestibulectomy resulted in approxi-
mately twice the pain reduction (47% ~70% depen-
ding on pain measure ) of the two other treatments
(19% ~ 38%).

women who had been randomized to surgery refused to

However, seven of the initial 29

go ahead with the procedure, and 2 of the 22 women
who underwent the surgery did not benefit from it in
terms of pain reduction. At a 2. 5-year follow-up, par-
ticipants in the three treatment conditions had not only
maintained their gains but significantly reduced their
pain since the 6-month follow-up'®’. Vestibulectomy
remained superior to the other two conditions in its im-
pact on pain during the cotton-swab test but was equal
to group CBT for self-reported pain during intercourse.
Moreover, no woman in the vestibulectomy condition
had a recurrence of her pain. Overall, these results
suggest that vestibulectomy is a safe and efficacious
treatment for PVD, but not one that is unanimously
embraced by all patients. Indeed, some women prefer
to opt for non-medical interventions, such as those tar-
geting the pelvic floor.

Non-medical, local interventions consist primarily
of biofeedback and pelvic floor physical therapy. Glaz-
er et al. ™ were the first to apply EMG biofeedback
training to the treatment of vulvodynia. In their initial
retrospective study, they found that after an average of
16 weeks of practice, approximately half of 33 patients
with mixed vulvar pain complaints reported pain-free
intercourse. A subsequent prospective study yielded
similar findings: 51. 7% of 29 women with PVD repor-
ted negligible pain with intercourse following four to six
months of daily biofeedback exercises'®’. Biofeedback
was also evaluated in two randomized treatment out-
come studies. First, Bergeron et al. "' compared ves-
tibulectomy, cognitive-behavioral therapy and biofeed-
back and showed significant pre- to post-treatment
changes in pain in women assigned to the biofeedback

condition, although their pain reduction was about half

that of women assigned to vestibulectomy. Gains were
maintained at 6-month and 2. 5-year follow-ups'*’.
More recently, Danielsson et al. " also demonstrated
that biofeedback training resulted in significant im-
provements in pain and psychosexual functioning at a
12-month follow-up, but did not differ from topical li-
docaine. Randomized studies comparing biofeedback to
a wait-list control are needed to confirm its efficacy.

Electrical stimulation of the pelvic floor, which is
often a component of physical therapy, was also as-
sessed prospectively in a group of 29 women with
PVD'¥) After 10 weeks of treatment, participants re-
ported significantly improved pain and sexual function
as per standardized measures.

Some have argued that pelvic floor physical thera-
py might be a more optimal modality since it includes
but is not limited to EMG biofeedback or electrical
stimulation. Indeed, physical therapy also involves ed-
ucation about the role of the pelvic floor musculature in
the maintenance of vulvar pain, manual techniques
(e. g. stretching) and insertion techniques ( accommo-

86,88 ] 89 .
. Bergeron et al. "™’ carried out a retro-

dators) "
spective telephone interview study of 35 women with
PVD who had taken part in pelvic floor physical thera-
py. Approximately half of the women deemed this
treatment successful. Overall, self-reported pain dur-
ing intercourse and during gynecologic examinations
was significantly reduced pre- to post-treatment, and
significant increases in frequency of intercourse, sexual
desire, and sexual arousal were noted.

Overall, studies to date suggest that pelvic floor
physical therapy/biofeedback represents a non-inva-
sive, low risk treatment option for PVD, although ran-
domized controlled trials are necessary to confirm the
efficacy of this intervention. Moreover, there is an e-
merging trend toward combining pelvic floor physical
therapy and cognitive-behavioral sex therapy within the
context of a multimodal approach to the treatment of
vulvodynia %%/

4.2 Treatments targeting central factors

Medical interventions targeting central factors in-
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clude oral medications such as antidepressants and an-
ticonvulsants. The latter are reserved for UGVD and
thus will not be reviewed here. Initially, tricyclic anti-
depressants were thought to help alleviate pain associ-
ated with UGVD, but not PVD'’. However, two re-
cent studies have examined their effectiveness in mixed
groups of women suffering from both localized and gen-
eralized vulvodynia. Munday'®"' retrospectively as-
sessed 32 women who were treated with amitriptyline
but who were also offered supportive psychotherapy.
Forty-seven percent reported a complete response to
treatment, but it is impossible to attribute this improve-
ment solely to the effect of the medication. Reed *
conducted a quasi-experimental, prospective three-
month follow-up study of 83 women who were pre-
scribed amitriptyline, desipramine, or another tricyclic
drug. Fifty-nine percent improved by more than 50% |,
compared to 38% of the women who were not taking a
tricyclic antidepressant. This response was not influ-
enced by the diagnosis (UGVD or PVD), providing
preliminary evidence in support of the use of tricyclics
to treat PVD. However, it should be noted that these

drugs harbor negative sexual side effects' ™’

It is not
clear at this point whether the apparent pain-related
benefits outweigh the negative impact on sexual functio-
ning, since sexual dysfunction such as lack of arousal
may contribute to increased pain. In fact, certain treat-
ments such as sex therapy focus on reducing PVD-asso-
ciated sexual dysfunction partly in an effort to diminish
its negative effect on pain.

Cognitive-behavioral sex therapy and pain man-
agement, or their combination, are the main non-medi-
cal interventions targeting central factors in women with
PVD. Despite their widespread use in the multidisci-
plinary treatment of other chronic pain syndromes'*"
and their similar or superior success rates as compared
to other non-medical interventions (e. g., biofeed-
back) ¥ they are largely absent from current treat-
ment recommendations. This is surprising in light of
the robust findings indicating that women with PVD

consistently report dramatic impairments in sexual de-

sire, arousal, and orgasm in comparison to no-pain
controls"’

Initial studies reported success rates ranging from
43 to 68% with a combination of sex therapy and be-
havioral pain management, although treatment proto-
cols were either unstandardized or multidisciplinar-
y %! Bergeron et al. " investigated the efficacy
of a combination of group cognitive-behavioral sex ther-
apy and pain management ( CBT) in two different ran-
domized studies of women with PVD. In the first stud-
y, described above ( see Treatments targeting peripher-
al factors ), participants who received CBT reported
significant improvements in pain at a six-month follow-
up, although pain decreases were significantly below
those of women who underwent a vestibulectomy. How-
ever, at a 2. 5-year follow-up, the two groups did not
differ with respect to pain experienced during inter-
course, suggesting that the long-term results of CBT
may be similar to those of vestibulectomy. In another
ongoing study'”’’ | participants were randomly assigned
to either a corticosteroid cream condition or to group
CBT for a 13-week treatment period. At post-treat-
ment, women in both groups showed significant decrea-
ses in pain and increases in sexual functioning, but
those in the CBT condition were significantly more sat-
isfied with their treatment, displayed significantly less
catastrophizing about pain, and reported significantly
better global improvements in sexual functioning than
women in the corticosteroid cream condition. These
preliminary results suggest that CBT may yield a posi-
tive impact on more dimensions of PVD than does a
corticosteroid cream. In a similar fashion, Ter Kuile

and Weijenborg ™’

conducted a prospective study eval-
uating the effects of group CBT delivered over a period
of six months. Post-treatment findings revealed that
participants reported significantly less coital pain, less
sexual dissatisfaction, less vestibular pain, less vaginal
muscle tension, and more pain control than at pre-
treatment. In summary, studies focusing on CBT show

that it is a promising, non-invasive therapeutic option

which should be included in the multimodal manage-
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ment of vulvodynia.

In an effort to find further sources of pain relief,
some alternative treatments have been explored. One
case study showed that hypnosis brought on a complete
relief of pain in a woman with PVD, and that gains
were maintained at a one-year follow-up'®’. Building
on this promising result, Pukall et al. "™ conducted a
prospective pilot study in which eight women each took
part in six hypnotherapy sessions. They found signifi-
cant post-treatment decreases in pain experienced dur-
ing intercourse and during a gynecological examination
(cotton-swab test), as well as a significant improve-
ment in sexual satisfaction. Acupuncture was also as-
sessed prospectively in 13 women with PVD'®"'. Re-
sults indicated that at a three-month follow-up, 11
women experienced the treatment as positive. Unfortu-
nately, the measurement of pain was not reported due
to a problem encountered during the experimentation.
Considering that hypnosis and acupuncture are devoid
of adverse effects and are used in the treatment of other
pain conditions, more rigorous studies evaluating their
efficacy are warranted.

4.3 Summary

In conclusion, despite the high number of inter-
ventions targeting peripheral mechanisms, only vesti-
bulectomy has demonstrated efficacy. Interventions fo-
cusing on central mechanisms, whether medical or psy-
chological , are less frequently recommended but show
promising results. With regards to the methodological
characteristics of the studies focusing on the treatment
of vulvodynia, many suffer from several limitations in-
cluding lack of control groups, poor or absent specifi-
cation of outcome, non-standardized treatment proto-
cols, non-blind evaluation of outcome, rudimentary or
absent pain and sexual function measurement, and
short follow-ups. However, whereas most studies pub-
lished before the new millennium were retrospective,
the quality of designs is improving and more prospec-
tive work is being conducted. Nonetheless, there is
still an urgent need for randomized controlled trials in-

vestigating the efficacy of proposed interventions. Mo-

reover, in line with a biopsychosocial model of vulvo-
dynia, it is unlikely that any single treatment modality
will impact positively on all aspects of the condition,
which emphasizes the importance of adopting a multi-
disciplinary, multimodal treatment approach. Future
studies should examine combined interventions and e-
valuate their presumed superiority over a unimodal , se-

quential treatment delivery.
5 Discussion and Conclusions

Since the turn of the millennium, research into
the etiology and treatment of vulvodynia has grown con-
siderably across disciplines such as gynecology and
psychology, and among pain specialists. Research to
date has provided evidence for the roles of both periph-
eral and central/psychological mechanisms in the
pathophysiology of PVD, supporting a biopsychosocial
model of chronic vulvar pain. Despite this support,
most treatment studies focus on treating only one aspect
of the condition either the vestibular pain or the psy-
chological correlates of the pain, but rarely both. In
addition, this unimodal treatment algorithm implies
that there exists a single etiological factor for each
woman. However, research indicates the possibility of
multiple etiological pathways, as exemplified by the
less than 100% success rate of vestibulectomy; per-
haps treating a single etiological pathway does not lead
to complete success. These findings indicate that mul-
tiple factors should be addressed simultaneously in
treatment. For example, the conclusion that pelvic
floor hypertonicity exacerbates and maintains vulvar
pain in PVD provides strong support for the use of pel-
vic floor physical therapy in combination with other in-
terventions. Moreover, treatment plans should focus on
sexual functioning and mental health in women with
PVD in addition to pain reduction.

The disparities in treatment success and potential
pathophysiological factors involved in primary and sec-
ondary PVD indicate possible subtypes of PVD. Fur-
ther research is necessary to examine the unique factors

which contribute to the development and maintenance
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of these two forms of PVD and to determine whether
they are distinct conditions. Similarly, as can be evi-
denced by the focus on PVD in this review, little infor-
mation about UGVD exists. Research investigating pe-
ripheral and central mechanisms of pain processing in
women with UGVD is needed to determine which treat-
ment options will likely be successful for women suffer-
ing from this condition.

The next stride in research should be to increase
the number of prospective studies and randomized con-
trolled trials to rigorously examine the efficacy of not

only the current treatment options already available,
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