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Abstract: Vulvodynia is one the most common causes of pain during sexual intercourse in pre-
menopausal women. The burden of vulvodynia in a woman’s life can be devastating due to its
consequences in the couple’s sexuality and intimacy, in activities of daily living, and psychological
well-being. In recent decades, there has been considerable progress in the understanding of vulvar
pain. The most significant change has been the differentiation of vulvar pain secondary to pathology
or disease from vulvodynia. However, although it is currently proposed that vulvodynia should
be considered as a primary chronic pain condition and, therefore, without an obvious identifiable
cause, it is still believed that different inflammatory, genetic, hormonal, muscular factors, etc. may be
involved in its development. Advances in pain neuroscience and the central sensitization paradigm
have led to a new approach to vulvodynia from a neurobiological perspective. It is proposed that
vulvodynia should be understood as complex pain without relevant nociception. Different clinical
identifiers of vulvodynia are presented from a neurobiological and psychosocial perspective. In
this case, strategies to modulate altered central pain processing is necessary, changing the patient’s
erroneous cognitions about their pain, and also reducing fear avoidance-behaviors and the disability
of the patient.

Keywords: vulvodynia; complex pain; central sensitization pain; cognitive-behavioral therapy

1. Introduction

Vulvar pain without a clearly evident pathology has always existed [1]. However, this
condition has been and continues to be poorly recognized by health professionals. Until
about 40 years ago there were no publications that described this condition. Since then,
there has been an exponential increase in its prevalence, surely because of its personal
connotations, was not reported by women and also due to greater recognition by health
professionals [1].

Vulvodynia is the most common cause of pain during sexual intercourse in pre-
menopausal women [2]. Although no epidemiological study of prevalence has currently
been carried out worldwide, it is estimated that vulvodynia affects 8–10% of women of all
ages [3].

In an epidemiological study carried out in the United States, they found that up to
16% of women experience vulvodynia throughout their lives [4] and that by age of 40, 7%
to 8% of women would have experienced symptoms of vulvodynia at some point in their
life [5]. In Spain, a study published in 2019 has shown that the prevalence throughout life
reaches 13% of all women [6].

The description of idiopathic vulvar pain, according to Moyal-Barranco and Lynch [1],
does not appear until the late 19th century in a book in which Thomas described women
with “excessive hypersensitivity of the nerves supplying the mucous membrane of a part
of the vulva.” [7].
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It is in 1976 at the 3rd International Society for the Study of Vulvovaginal Disease (ISSVD)
World Congress, when the first modern description of idiopathic vulvar pain is accepted
and the term burning vulva is adopted [1]. In 1978, Dodson and Friedrich [8] described this
same clinical condition in which the women reported pain and dyspareunia but in which
no obvious clinical findings were observed, interpreting that it was a psychogenic pain and
called it psychosomatic vulvovaginitis.

In 1987 Friedrich described the vulvar vestibulitis syndrome and its characteristic triad:
severe pain on palpation of the vulvar vestibule or when attempted vaginal entry, localized
pressure tenderness, and erythema of varying degrees in the vulvar vestibule [9]. In
later years, a classification for idiopathic vulvar pain began to be used, differentiating
it into 2 types; vestibulitis and dysesthetic vulvodynia [10]. Vestibulitis was defined when
the Friedrich criteria were met and dysesthetic vulvodynia when the vulvar pain was
spontaneous and generalized and in the absence of physical findings. In cases of vestibulitis,
vestibulectomy was proposed and pharmacological treatment in dysesthetic vulvodynia.

However, in the late 1990s, disagreement began to develop regarding the reliability
and accuracy of these diagnostic labels. Hence, the ISSVD asked 2 members, Micheline
Moyal-Barranco and Peter Lynch to develop a new proposal on taxonomy. Finally, at the
ISSVD World Congress in 2003, the term vestibulitis was eliminated as it was not possible
to confirm inflammatory pathogenesis. In this congress, the term vulvar dysesthesia was
also removed because it suggested an underlying neurological aetiology, that has never
been demonstrated, and it was decided to use the term vulvodynia [1]. Vulvodynia was
then defined as vulvar discomfort, most often described as burning pain, occurring in
the absence of relevant visible findings or a specific, clinically identifiable neurological
disorder [1].

Moreover, in 2015 it was held a consensus meeting on the taxonomy of pelvic pain
between the International Society for the Study of Vulvovaginal Disease (ISSVD), the Inter-
national Society for the Study of Women’s Sexual Health (ISSWSH), the International Pelvic
Pain Society (IPPS) and representatives of the American Congress of Obstetricians and
Gynecologists (ACOG), of the American Society for Colposcopy and Cervical Pathology
(ASCCP), and of the National Vulvodynia Association (NVA). At this meeting, a new
taxonomy was approved and co-published in the following 3 journals: Obstetrics and
Gynecology [11], The Journal of Sexual Medicine [12], and The Journal of Lower Genital
Tract Disease [13].

The most relevant change was to differentiate vulvar pain secondary to a specific disorder
such as recurrent candidiasis, postherpetic neuralgia, vulvovaginal atrophy, etc. from
vulvodynia, in which there is no clear identifiable cause (Table 1). In this new taxonomy,
vulvodynia is defined as vulvar pain lasting at least 3 months, without a clear identifiable
cause, which may have potential associated factors. An important difference between the
new terminology used in the 2015 taxonomy compared to that of 2003 is the addition of the
potential associated factors. This addition implies a paradigm shift derived from research
showing that some factors may be associated with the development and perpetuation of this
clinical condition so that vulvodynia begins to be considered a multifactorial process [12]
(Table 2).

These associated factors include many different symptoms and frequent comorbidity
in the pelvic area such as urological or coloproctological pain syndromes, pain syndrome
associated with endometriosis, and irritable bowel syndrome, but also in remote areas such
as orofacial pain or fibromyalgia [14–19]. The association of these factors with vulvodynia
suggests that this entity is the expression of similar underlying pathophysiological pro-
cesses [3]. The inclusion of psychosocial factors also seems adequate since the association
between pelvic pain and anxiety, depression, post-traumatic stress, sexual problems has
been demonstrated by many different studies [20–23]. The current problem is that this is
an ‘agnostic’ taxonomy. Although it differentiates between secondary vulvar pain and
vulvodynia as pain when a cause is not evident, it has been included other associated
factors: genetic, hormonal, inflammatory, musculoskeletal, and neurological. Therefore,
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it seems that this proposal wants to indicate that, although a cause of vulvodynia is not
detected, it surely will have it. In this way, it is proposed a step-by-step therapeutic
approach addressing pelvic floor dysfunction and psychosexual health, together with
medical management [24–26]. Some authors propose a 3 steps approach [27]. The first step
combines vulvar care measures, dietary recommendations, topical and oral medications,
pelvic floor muscle training/physiotherapy, and cognitive-behavioral and psychosexual
therapy. The second step includes minimally invasive neuromodulation techniques such
as multilevel infiltration, radiofrequency, and neurostimulation procedures (infiltration of
impar ganglion, botulinum toxin, spinal cord stimulation, selective stimulation of sacral
nerve roots). The third therapeutic step proposed is surgery such as vestibulectomy and
surgery for pudendal nerve entrapment.

Table 1. 2015 Consensus Terminology and Classification of Persistent Vulvar Pain and Vulvodynia (ISSVD, ISSWSH, and
IPPS) [11].

Vulvar Pain Caused by a Specific Disorder Vulvodynia

Infectious (e.g., recurrent candidiasis, herpes) Vulvar pain of at least 3 months’ duration, without clear
identifiable cause, which may have potential associated factors

Inflammatory (e.g., lichen sclerosus, lichen planus,
immunobullous disorders)

Localized (e.g., vestibulodynia, clitorodynia)
Generalized
Mixed (localized and generalized)Neoplastic (e.g., Paget disease, squamous cell carcinoma)

Neurologic (e.g., postherpetic neuralgia, nerve compression, or
injury, neuroma)

Provoked (e.g., insertional, contact)
Spontaneous
Mixed (provoked and spontaneous)Trauma (e.g., female genital cutting, obstetrical)

Iatrogenic (e.g., postoperative, chemotherapy, radiation) Onset (primary or secondary)

Hormonal deficiencies (e.g., genitourinary syndrome of
menopause, lactational amenorrhea)

Temporal pattern (intermittent, persistent, constant,
immediate, delayed

Table 2. 2015 ISSVD, ISSWSH, and IPPS Consensus Terminology and Classification of Persistent Vulvar Pain and Vulvodynia
Vulvodynia—Potential Associated Factors [12].

Potential Factors Associated with Vulvodynia

• Comorbidities and other pain syndromes (e.g., painful bladder syndrome, fibromyalgia, irritable bowel syndrome,
temporomandibular disorder; level of evidence 2)

• Genetics (level of evidence 2)
• Hormonal factors (e.g., pharmacologically induced; level of evidence 2)
• Inflammation (level of evidence 2)
• Musculoskeletal (e.g., pelvic muscle overactivity, myofascial, biomechanical; level of evidence 2)
• Neurologic mechanisms

# Central (spine, brain; level of evidence 2)
# Peripheral: neuroproliferation (level of evidence 2)

• Psychosocial factors (e.g., mood, interpersonal, coping, role, sexual function; level of evidence 2)
• Structural defects (e.g., perineal descent; level of evidence 3)

However, currently, there is insufficient evidence of the efficacy of many of these
interventions [28]. For example, a placebo was shown to be as effective as any medication
used to treat vulvar pain in vulvodynia [29].

Furthermore, when analyzing these therapeutic proposals one must ask what is their
rationale. Is vulvodynia a problem of the pelvic floor muscles or a psychological disorder
or the consequence of an unknown nociceptive source or is it secondary to a pathology
of the vulvar mucosa or everything altogether? In reality, these proposed treatments are
nothing more than a ‘trial and error’ approach as has been recognized by some authors [30].
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And, fundamentally, it remains a mechanistic interpretation of pain when it is now
clear that pain can be experienced without any tissue damage. Many patients report severe
and disabling pain without evidence of disease or injury and, conversely, patients with
severe pathological deterioration report few symptoms. In the last 20 years, there has been a
real revolution in the understanding of the pain that has led to a paradigm shift. Significant
factors in this change have been a greater understanding of the neurobiology of pain, the
emergence of functional brain neuroimaging, and the assumption of the biopsychosocial
model into clinical practice. We are witnessing the transition from a biomedical model, in
which nociception and pain were considered almost synonymous terms, to a more complex,
but more attractive vision, in which pain is interpreted as a response from the brain, and
where nociception can play a highly variable role. As we have often emphasized, the
problem of pain does not lie primarily in its treatment, but rather in the poor or inadequate
vision of what pain essentially is.

If there is no radical change in the understanding of vulvodynia, women will continue
to be subjected to unsuccessful examinations and treatments that will depend more on the
biases and preferences of the health professional who treats them.

The consequences of vulvodynia in a woman’s life can be devastating due to its
significant physical disability, limitation in activities of daily living, and psychological
condition [31,32]. Vulvodynia has usually deleterious consequences on a couple’s sexuality
and intimacy [33]. Therefore, this condition has more serious psychosocial consequences
than other pain conditions. Many women report feelings of shame, worthlessness as a
sexual partner, disaffection with their body, and low self-esteem [33–35]. Hence, vulvodynia
is currently recognized as a major health problem [36].

One of the reasons for the considerable impact of vulvodynia on a woman’s life is
that it is rarely understood by her spouse or partner, or by her closest relatives, nor by the
doctors or health professionals to whom they consult. In the USA, a population-based study
has shown that nearly 40% of women chose not to seek treatment, and of those who did,
60% saw 3 or more doctors, many of whom could not provide a diagnosis [4]. In Europe,
only 10–25% of patients obtain the correct diagnosis from their first visit to the gynecologist
and only 20% of gynecologists know the diagnosis and initiate appropriate treatment [24].
As has been noted, women with vulvodynia report many barriers to help-seeking [3].

In 2019, a consensus meeting was held between the International Society for the Study
of Vulvovaginal Disease, the International Society for the Study of Women Sexual Health,
and the International Pelvic Pain Society in which the descriptors of vulvodynia were
divided into 4 groups: location, provocation, onset, and temporal pattern [37] (Table 3).

Depending on its location, a difference is made between localized vulvodynia (vestibu-
lodynia, clitoridynia), generalized (the entire vulva, including the vestibule, clitoris, labia
minora, and majora). Likewise, vulvodynia is classified according to whether the pain is
stimulus-dependent or stimulus-independent, in provoked (insertional, contact), sponta-
neous or mixed vulvodynia. It also differentiates between primary provoked vulvodynia if
symptoms started with the first time a provocative contact occurred, such as the insertion of
a tampon or with the first sexual intercourse, while secondary provoked vulvodynia when
the onset of symptoms is after a painless vulvar contact period. Regarding the temporal
pattern, a difference is made between persistent, if the symptoms persist for at least 3
months (symptoms can be constant or intermittent), constant or intermittent, depending
on whether they are always present or not, and finally between immediate or delayed, if
the symptoms occur during physical contact or appear later.

The new classification of the International Association for the Study of Pain (IASP) classi-
fies vulvodynia within the category ‘chronic primary visceral pain’ [38], which is based
on the 2015 consensus terminology [12]. The 11th revision of the International Statistical
Classification of Diseases and Related Health Problems, adopted by the WHO and that will
come into effect force on 1 January 2022, has included vulvodynia within the chronic pain
syndromes for the first time.
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Table 3. Vulvodynia Descriptors (ISSVD, ISSWSH, and IPPS) [37].

Definitions of Vulvodynia Descriptors (ISSVD, ISSWSH, and IPPS) [37]

Descriptor Definition

Location Localized Involvement of a portion of the vulva.

Generalized Involvement of the whole vulva.

Provocation Provoked The discomfort is provoked by physical contact.

Spontaneous The symptoms occur without any provoking physical contact

Onset Primary Onset of the symptoms occurs with first provoking physical contact

Secondary Onset of the symptoms did not occur with first provoking physical contact

Temporal pattern Persistent The condition persists over a period of at least 3 months

Constant The symptoms are always present

Intermittent The symptoms are not always present

Immediate The symptoms occur during the provoking physical contact

Delayed The symptoms occur after the provoking physical contact

2. Pathophysiology of Vulvodynia

The traditional conceptualization of vulvodynia, like other chronic pain entities, has
been clearly dualistic, either as a result of organic-physical mechanisms or psychological-
sexual mechanisms. Despite the advances in the understanding of idiopathic pain and the
recognition of neuroplastic changes as the cause of chronic and complex pain conditions,
multiple pathophysiological mechanisms continue to be proposed in the development of
vulvodynia, such as genetic factors, local inflammation mechanisms, hormonal deficiencies,
peripheral neuropathic pain, pelvic floor muscle dysfunctions, etc. [3,39,40]. Recently it has
been proposed an association between vulvodynia and the reported history of exposures to
a number of household and work-related environmental toxins [41]. In the attached figure,
we show the factors involved in vulvodynia (Figure 1).
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Figure 1. Factors involved in vulvodynia.

2.1. Genetic Factors

Some studies suggest that some women have a genetic predisposition to suffer from
vulvodynia. This predisposition could be related to genetic polymorphisms that increase
the risk of candidiasis or other vulvar infections, to genetic changes that favor an exag-
gerated inflammatory response, or to changes that increase hormonal susceptibility to
oral contraceptives, or some polymorphisms involved in the modulation of endogenous
pain [42–44].
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Genetics is an emerging discipline and, as often happens in these cases, perhaps too
many answers in the field of chronic pain are expected. Multiple genes can be involved with
genetic interactions, but also in genetic-environment interactions and epigenetic variants.
Currently is difficult to make a reliable estimate of the genetic component of chronic
pain conditions, because of the complex interactions between the genes and environment,
psychological comorbidity, and aspects of family learning [45,46].

In some studies carried out in identical twins with CPP, a genetic component appears
to be observed, but the contribution of this genetic predisposition does not reach a third of
the total variation in the susceptibility to suffering from CPP [47,48]. Other studies have
not found that the proposed genetic polymorphisms contribute to the development of
vulvodynia [49,50].

2.2. Inflammatory/Infectious Factors

It has been hypothesized an inflammatory pathogenesis for vulvodynia [39,40], sec-
ondary to recurrent bacterial or candida infections [51] or, in some cases, following trauma
to the vestibular mucosa [52]. It has been suggested that there is a relationship between
natural killer cell number deficiencies and recurrent yeast infections. Thus, vulvodynia
would express a central sensitization condition that persists after the resolution of the acute
local inflammation [53].

Several groups have proposed the study of vaginal or plasma pro-inflammatory
cytokine profiles as possible biomarkers of vulvodynia [54–56]. An increase in the number
of mast cells in the vestibular tissue has been found in women with vulvodynia [57], as
well as a systemic reduction in the number of natural killer cells compared to controls [58].

However, the results of these studies are inconsistent. A recent systematic review
was carried out by Chalmers et al. [57] has concluded that current evidence is limited and
contradictory regarding the presence of local and systemic inflammation in women with
vulvodynia, including levels of cytokines, prostaglandin E2, T cells, B cells, mast cells,
natural killer cells, and macrophages.

2.3. Hormonal Factors

Sexual responses, as well as genital pain, are modulated, in addition to neural path-
ways, by circulating levels of gonadal hormones [59]. It has thus been postulated that low
estrogen levels could lead to vulvodynia and dyspareunia. The decline in estrogen levels
can occur naturally or iatrogenically. The most common cause of low estrogen levels in
women is menopause. Other natural causes include anovulation secondary to lactation,
anorexia, hypothalamic amenorrhea, hyperprolactinemia, and excessive physical activity
or physiological stress [60].

As iatrogenic causes, decreased circulating estrogen after oophorectomy and hysterec-
tomy and combined hormonal contraceptive drugs are cited [60]. Combined hormonal
contraceptives lead to a reduction in serum estradiol and free testosterone by decreasing
ovarian production of estrogen and total testosterone. In addition, some combined hor-
monal contraceptives contain synthetic progestogens that act as antagonists of testosterone
at the androgen receptor [60].

Combined hormonal contraceptives can cause changes in the vestibular mucosa,
increasing its vulnerability to mechanical stress [61]. It has been suggested that the use
of combined hormonal contraceptives before the age of 17 increases the relative risk of
developing vulvodynia [62]. However, this association has not been found in population
studies [63].

It has been shown that women with vulvar pain without an identifiable cause, but who
started taking hormonal contraceptives may effectively be treated by discontinuing these
contraceptives combined with the application of topical hormone therapy [64]. Based on
this therapeutic combination, our group proposes to distinguish persistent vulvar pain due
to a genitourinary syndrome from menopause due to lack of estrogens from vulvodynia
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(pain syndrome), which may appear overlapping in menopause, as proposed by the current
terminology of Table 1 [65].

2.4. Peripheral Neuropathic Pain

Recent publications continue to sustain that vulvodynia is a neuropathic pain that
in some cases is associated with a dysfunction of the pelvic floor muscles [27]. Without
meeting the diagnostic criteria of the IASP, it is stated that vulvodynia is a neuropathic
pain due to its burning nature and because of the hypersensitivity of the vulvar mucosa.
This statement is a misinterpretation of what vulvodynia is. It should be remembered
that if vulvar pain is secondary to entrapment or injury to a peripheral nerve, the term
vulvodynia should no longer be used.

One of the proposals on the aetiology of vulvodynia, mainly provoked vulvodynia,
is a greater nerve fiber proliferation in the vulvar vestibule. For example, some studies
have found an increase in the density of C nociceptor endings [52,66]. In these cases, the
proposed treatment is vestibulectomy [67–69]. However, on the one hand, it has been
shown that an increase in the density of nociceptors is not consistently correlated with
allodynia in the vestibular mucosa, with no significant differences being observed between
those points that patients perceive as sensitive and those that are not [70].

2.5. Pelvic Floor Muscle Dysfunction

Vulvodynia has been associated with dysfunction of the pelvic floor muscles, such
as hyperactivity, increased pelvic floor tone at rest, deficits in muscle control, and the
presence of myofascial trigger points. [71,72]. The location of the pain is even related to
the specific involvement of different muscles of the pelvic floor [73]. However, there is
no evidence for these claims [74] and to accurately assess pelvic floor muscle dysfunction
in clinical practice, other more objective methods such as 4D transperineal ultrasound or
dynamometric speculum should be further developed [75].

It is not clear whether the observed muscle hypertonicity is causally related to the
aetiology of vulvodynia or is the result of pain, given the cross-sectional designs of the
studies to date [39,40]. As points out Micheletti et al. [76] the phenomenon of increased
muscle tone of the pelvic floor muscles, frequently reported in women with provoked
vulvodynia, is probably not the cause but the consequence of the pain. Women may
also have spontaneous contraction of the pelvic floor muscles during attempted vaginal
penetration. This pelvic floor muscle dysfunction may be the result of a protective reflex to
prevent penetration or painful contact [40].

In conclusion, the relationship between genetic, inflammatory, infectious, hormonal,
neuroproliferative, or muscular factors and vulvodynia has not been demonstrated. It
should be remembered that the ISSVD classification clearly differentiates between vul-
vodynia and inflammatory or neuropathic pain secondary to infectious, inflammatory,
neoplastic, or neurological disorders [1]. The IASP Interest Group on Neuropathic Pain
(IASP NeuPSIG) states that the pain in vulvodynia should not be considered neuropathic
and therefore it must fall into the category of dysfunctional pain [77].

2.6. Psychological Factors

The mechanistic dualism has led to understanding vulvodynia as a purely psycho-
logical disorder since women who suffer from it report more anxiety, fear of pain, hyper-
vigilance, catastrophism, and depression [78]. The association between anxiety and sexual
problems and pelvic pain has been suggested by several studies [33,79]. Psychosexual
evaluation combined with psychotherapy is recommended as a therapeutic approach to
vulvodynia [78,80].

However, pain is not a psychological phenomenon, but a real somatosensory experi-
ence generated by the CNS, in which psychosocial aspects have a great influence. Pain is a
complex human experience in which many different factors interact, not only biological
but also psychological, social, and cultural.
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3. Vulvodynia and Neurobiological Approach

Vulvodynia is a clear example that a neurobiological approach is needed to understand
chronic pain conditions without relevant nociception. The central sensitization paradigm
led Woolf et al. [81]. The central sensitization paradigm led Woolf et al. to the devel-
opment of a new classification of pain mechanisms, from a neurobiological perspective:
nociceptive/inflammatory pain, neuropathic pain, and dysfunctional pain [81].

Dysfunctional pain is defined as pain that is not the consequence of a tissue injury, or
a detectable inflammatory response or injury to the somatosensory system [82]. In Woolf’s
words [83] ‘pain could in these circumstances become the equivalent of illusory perception,
a sensation that has the exact quality of that evoked by a real noxious stimulus but which
occurs in the absence of such an injurious stimulus. What characterizes dysfunctional pain
is the presence of spontaneous or stimulus-dependent pain, sensory amplification, evoked
by low and high-intensity stimuli and present with lack of stimulus.

Dysfunctional pain is therefore maladaptive pain, without any biological function,
generated by the CNS, without stimulation of peripheral nociceptors [82]. Unlike inflam-
matory pain, which represents reversible pain hypersensitivity as an associated response to
tissue inflammation, dysfunctional pain involves a maladaptive central sensitization since
it does not have a protective function, like nociceptive pain, nor does it promote healing,
like inflammatory pain.

As a consequence, the diagnosis of vulvodynia as dysfunctional pain should be
based on the prior exclusion of specific disorders responsible for inflammatory and neuro-
pathic pain, as recommended by the NeuPSIG guidelines in the assessment of neuropathic
pain [84].

The first authors to propose this differentiation between nociceptive, inflammatory,
neuropathic, and dysfunctional pain in vulvar pain were Micheletti et al. [85] in 2014. Ac-
cording to these authors [76] the problem is that many definitions of vulvodynia, including
the one proposed by the ISSVD as “vulvar pain in the absence of relevant visible findings
or a specific, clinically identifiable neurological disorder “, are completely ambiguous from
a neurobiological perspective.

From a neurobiological perspective, vulvodynia should be regarded as dysfunctional
pain. This has been defined by Micheletti et al. [85] as maladaptive, low threshold pain
in the absence of peripheral tissue inflammation or neural damage, induced by exposure
to acute physical or psychological precipitating events in the presence of an individual
predisposition to produce or maintain abnormal central sensitization. Central sensitiza-
tion involves abnormal long-term potentiation that can begin after physical precipitat-
ing events such as recurrent vulvovaginal candidiasis, lower urinary tract infections, or
dermatologic pathology.

Changes derived from central sensitization such as hyperalgesia and allodynia have
been demonstrated in vulvodynia, not only in the perineal area, but also in distant regions
of the body [86,87]. Women with vulvodynia, for example, show increased pain responses
after intradermal injection of capsaicin in the foot and forearm compared to control sub-
jects [88]. Likewise, in patients with vulvodynia, an increased brain response has been
observed with fMRI when pressing on different points of the vulva [89].

Vulvodynia is thus considered to be one of the “central sensitization syndromes”, a
group of heterogeneous conditions that include fibromyalgia, chronic fatigue syndrome,
irritable bowel syndrome, and temporomandibular joint disorder, among many others,
characterized by symptoms such as pain and fatigue in the absence of clinically evident
pathology [90,91].

3.1. Vulvodynia and Central Sensitization Pain

In recent years the term ‘central sensitization pain’ has become popular, similar in
many aspects to dysfunctional pain [92–97]. Central sensitization pain is characterized by
disproportionate pain, which implies that the severity of pain and perceived disability are
disproportionate to the nature and extent of the injury or pathology [98].
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A clinical algorithm has been developed to identify patients with central sensitization
pain [98]. This algorithm includes aspects such as pain severity and its relationship with
tissue disease or injury, pain distribution and hyperalgesia, sensory hypersensitivity, and
some other clinical characteristics.

Levesque et al. [99] conducted a Delphi study with different international experts
in pelvic pain proposing 10 criteria (Convergences PP Criteria) as a clinical tool to identify
central sensitization in pelvic pain.

The problem with these proposals is that, since central sensitization would be the
pathophysiological mechanism that could explain the transition to chronic pain, central
sensitization is wrongly equated with chronic pain [100,101].

Recently, some doubts have arisen as to whether an increase in central sensitivity
is relevant as an explanation for chronic pain. It has even been stated that the differ-
ences in pain thresholds may be more related to patient’s psychological distress and
fear-avoidance [102,103].

Furthermore, while central sensitization may play an important role in the develop-
ment of chronic pain, it is not yet clear whether, in some cases, these changes in central
pain processing are primary or secondary to prolonged pain or emotional stress from pain
or its interpretation [104]. Although many patients with chronic pain exhibit generalized
hyperalgesia and allodynia, these characteristics can also be seen in inflammatory or noci-
ceptive pain conditions, such as osteoarthritis or rheumatoid arthritis [105–109]. Therefore,
central sensitization is not the differential feature of chronic pain conditions and does not
play a major role in patients’ reporting of pain and disability [110].

3.2. Nociplastic Pain

In 2016 Kosek et al. [111] proposed the term nociplastic pain as a descriptor in which
‘pain arises from altered nociception despite no clear evidence of actual or threatened
tissue damage causing the activation of peripheral nociceptors or evidence for disease or
lesion of the somatosensory system causing the pain’. This new descriptor would include
clinical situations in which there is no obvious activation of nociceptors or neuropathy,
but in whom clinical and psychophysical findings suggest altered nociceptive function.
Typical patient groups include those labeled as having fibromyalgia, complex regional
pain syndrome type 1 (CRPS 1), other types of “musculoskeletal” pain (such as chronic
“non-specific” low back pain, and “functional” visceral pain disorders (such as vulvodynia,
irritable bowel syndrome, bladder pain syndrome, etc.) However, there is still much
controversy about the validity of this new descriptor.

The problem with this descriptor, which claims to be ‘mechanistic’, is that it does not
refer clearly to any mechanism. While nociceptive and neuropathic pain involves known
mechanisms, nociplastic does not refer to any. This descriptor is based on the concept of
‘altered nociceptive function’, however, changes in the nociceptive system also occur in
primary hyperalgesia (inflammatory pain), neuropathic pain, and when there is central
sensitization.

Another problem is that this descriptor is reserved for patients who appear to have
symptoms of neuropathic pain but who do not meet the criteria for its diagnosis. Therefore,
this descriptor cannot be used in pain patients who do not show hypersensitivity, allodynia,
etc. Therefore, it cannot be used in many patients with chronic pain without relevant
nociception who do not have these symptoms. Once again it’s to keep looking for a
mechanistic label for something humanly complex like chronic pain.

3.3. Vulvodynia and Complex Pain

Pain is suffered by a person. Understanding the patient’s pain cannot be reduced to
the identification of pain mechanisms (nociceptive, neuropathic, nociplastic), forgetting the
person. A complex human experience cannot be reduced to a mechanism. To understand
the clinical situation of the patient, we cannot continue with the body-mind dichotomy.
Health professionals have mostly tried to explain the patient’s clinical situation from a
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biological perspective, trying to differentiate which pain mechanisms are involved and
trying to identify biomarkers. This is a biological bias that feels uncomfortable in front
of psychological and social factors, always considering them as secondary phenomena
to pain.

Pain is experienced by a ‘whole’ person and the characterization of a patient’s pain
should include all aspects involved in this experience: biological, psychological, and social.
We, therefore, suggest the use of the term complex pain as it is more encompassing and
better characterizes the experience of the patient with chronic pain.

Complex pain can be defined as pain unrelated to any peripheral nociceptive input
or injury or disease of the somatosensory system, associated with some degree of central
hyperexcitability, significant emotional distress, disability, and with a significant impact on
the individual’s work and social aspects.

Vulvodynia is a complex pain, is essentially the same as many other chronic pain
conditions, such as fibromyalgia, irritable bowel syndrome, atypical facial pain, ure-
thral/bladder pain syndrome, and tension-type headache, in which there is hypersen-
sitivity to pain but no noxious stimulus, no inflammation, and no structural damage to the
somatosensory system.

A relevant aspect is that complex pain shares some characteristics that were previously
attributed to neuropathic pain, such as temporal summation in response to repeated stimuli
(wind up), the pain of diffuse distribution, and reduced pain thresholds. A relevant
proportion of patients with complex pain show high scores in some neuropathic pain
scoring tools [112]. These common features with neuropathic pain, such as spontaneous
electrical pain, mechanical hyperalgesia, thermal and mechanical allodynia, temporal
summation, and somatosensory perceptual abnormalities, are associated with central
sensitization phenomena that may also be present in complex pain. These neuropathic-type
symptoms have confused clinicians and researchers who have assumed that there is a
neuropathic component in all chronic pain and that clinical conditions in which there is no
obvious nociceptive source are central neuropathic pain.

It should be emphasized that the degree of central sensitization in patients with
vulvodynia can be highly variable, just as it is in inflammatory and neuropathic vulvar
pain. In addition, complex pain can also present as acute pain.

The distribution of pain is often not neuroanatomically plausible with a pathology of
a somatic or visceral structure or with peripheral neuropathic pain. Also, patients report
not only vulvar pain but symptoms that seem to be related to different systems such as
urologic, proctologic, or musculoskeletal systems. As an example, patients with vulvodynia
frequently report symptoms such as tenesmus or dysuria that are associated with urinary
tract infection when it is confirmed that such infection is not present.

The comorbidity of vulvodynia with various chronic pelvic pain syndromes, as well as
with other complex pain conditions such as fibromyalgia, is tremendously high [14,90,113].
Many women with vulvodynia also report previous premorbid conditions. Reed et al. [114]
conducted a longitudinal study among 1037 women and analyzed risk factors for vulvody-
nia. These authors found that in addition to postcoital pain, already suggested in previous
publications, the most relevant risk factor was having a premorbid history of nonspecific
urogenital symptoms.

3.4. Complex Pain Identifiers

In patients with complex pain, different aspects dominate the clinical picture and me-
diate treatment outcomes, such as central hyperexcitability, illness behaviors, psychological
distress, and disability.

The author has recently published a complex pain identification system based on a
series of identifiers [115]. The objective of these is to promote the recognition of complex
chronic pain not associated with a nociceptive input or when it is not relevant, including
both the pain characteristics and different associated behavioral and psychosocial aspects
(Table 4).
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Table 4. Characteristics of complex pain [115].

Complex Pain Features [115]

1. There is no history of a relevant injury or disease in the vulva

2. The nature of pain, location, severity of pain, and duration is inconsistent with a secondary vulvar pain

3. Frequently widespread pain distribution, allodynia, and hyperalgesia

4. No physical o medical precipitant factors

5. Comorbidity: frequent association of urological, coloproctological, abdominal, and musculoskeletal symptoms

6. Disproportionate disability

7. Generalized hypersensitivity to many stimuli: bright light, cold/heat, sound/noise, weather, stress, food

8. Abnormal therapeutic response

9. Associated cognitive, emotional, and behavioral factors

10. Associated psychosocial aspects

The triggers of complex pain can be both biological, such as a previous severe or
prolonged nociceptive or neuropathic pain, as well as psychosocial such as generalized
anxiety, etc. Abnormal central pain processing can also be triggered by psychological,
sexual, and/or social factors such as adverse childhood experiences, family learning,
traumatic experiences such as sexual abuse, anxiety, and depression [116–118]. Vulvodynia
has been found to be four times more likely in women with a history of depression and
anxiety [20].

4. Conclusions

Vulvodynia is a complex pain disorder whose treatment is usually a failure from
a narrow biomedical perspective. Understanding the patient’s pain problem requires
determining whether there is an actual injury or disease or it is a dysfunctional response of
the Central Nervous System. Thus, it is necessary to differentiate the type of chronic pain
from the mechanisms involved (nociceptive, inflammatory, and neuropathic). In addition,
a new category, complex pain, needs to be included for people with chronic pain (but also
acute pain) for whom there is no relevant nociceptive information.

An adequate taxonomy of pain, which implies a better understanding of pain mech-
anisms, has the potential to improve clinical decision-making and has important con-
sequences both for the diagnosis and for the treatment and prognosis of patients with
pain [119]. As Baranowski points out [120], ‘It is the responsibility of all involved in the
management of patients who have chronic pain as a symptom to review the significant
recent research into chronic pain mechanisms and reconsider their management approach
to this disease condition. This is particularly true for what is known as the chronic pelvic
pain syndromes, that is, pain perceived to be related to the pelvis where there are no
well-recognized pathologies’.

Despite the different hypotheses about the aetiology of vulvodynia that have been
proposed, there is currently no evidence for any of them. Vulvodynia is a clear example of
pain not associated with relevant nociception, which, as in other chronic pain conditions,
determines high emotional distress, as well as significant disability. That is why vulvodynia
must be viewed from a neurobiological perspective that also incorporates the different
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psychosocial aspects frequently involved. Ten identifiers of vulvodynia have been proposed
that cover both pain characteristics and associated psychosocial aspects.

If the patient’s vulvar pain is secondary to a nociceptive source or an injury of the
somatosensory system, strategies that treat both the source of pain and those aimed at
modulating the CNS response, either with pharmacological or interventional treatment, are
justified. However, if vulvar pain is related to complex pain, as is the case of vulvodynia,
strategies to modulate altered central pain processing is necessary, changing the patient’s
erroneous cognitions about their pain, and also reducing fear avoidance-behaviors and the
disability of the patient. As it is emphasized in one of the definitions of pain proposed by the
IASP, adequate pain treatment requires understanding it as a complex human experience
with multiple dimensions: somatosensory, emotional, cognitive, and social [121]. For this
reason, currently, numerous evidence-based clinical guidelines establish that chronic pain
must be approached with a multidisciplinary approach that incorporates adequate patient
education on their clinical condition [35,122–126].

This can be achieved by explaining to the patient the mechanism involved in this al-
tered pain processing using pain neurobiology. Education in neurobiology or neuroscience
of pain is an emerging strategy in the management of patients with chronic pain. This
educational model started by Butler and Moseley about 20 years ago [127] is a promising
strategy in the management of chronic pain, as has been stated in the latest systematic
review on this therapeutic approach [128]. Pain neuroscience education is justified because
all pain has a meaning. The patient’s attribution of the meaning of the symptoms, in
particular their perception of pain as a sign of a serious problem, their beliefs about the po-
tential impact on their lives and their future, are critical in the perception of pain [129,130].
Education is the cornerstone of our approach, with the premise that the better an indi-
vidual understands their condition; the more able they are to change their maladaptive
perceptions of pain. [128]. The second strategy is based on the use of desensitization and
gradual exposure techniques. Pain neuroscience education is thus capable of generating a
conceptual change in patients with complex chronic pain, allowing them to understand
that pain, no matter how intense, does not imply any damage and that it is a reversible
condition thanks to the plasticity of the CNS. But this change in perceptual inference has
also been favored by facilitating exposure to those specific pain-triggering stimuli and thus
allowing progressive desensitization. The authors of this article are currently conducting
some clinical trials for the treatment of vulvodynia. In a recently completed study (pending
publication) in women with vulvodynia and dyspareunia, it has been shown that these
proposed strategies are capable of significantly eliminating pain and disability. In addi-
tion, in this study with fMRI techniques, it has been shown that the treatment produces
significant changes in brain connectivity. We hypothesize that the effects obtained with our
intervention are based on the ability of our brain to generate a new pain-free perceptual
inference from a change in the understanding of vulvodynia.

We hope our proposal will facilitate the acknowledgment and recognition that vul-
vodynia is a ‘real pain’ but no related to any tissue injury or disease. We also hope
that this new understanding will lead to further investigation into vulvodynia and as-
sociated CNS changes and will open new avenues in the treatment of women with this
debilitating condition.

Author Contributions: Writing—original draft preparation, R.T.-C.; writing—review and editing,
F.N.-A. All authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: Not applicable.

Informed Consent Statement: Not applicable.

Data Availability Statement: Not applicable.

Conflicts of Interest: The authors declare no conflict of interest.



Int. J. Environ. Res. Public Health 2021, 18, 6639 13 of 17

References
1. Moyal-Barracco, M.; Lynch, P.J. 2003 ISSVD terminology and classification of vulvodynia: A historical perspective. J. Reprod. Med.

2004, 49, 772–777.
2. Brotto, L.A.; Sadownik, L.A.; Thomson, S.; Dayan, M.; Smith, K.B.; Seal, B.N.; Moses, M.; Zhang, A. A Comparison of Demographic

and Psychosexual Characteristics of Women With Primary Versus Secondary Provoked Vestibulodynia. Clin. J. Pain 2014, 30,
428–435. [CrossRef]

3. Bergeron, S.; Reed, B.D.; Wesselmann, U.; Bohm-Starke, N. Vulvodynia. Nature reviews. Dis. Prim. 2020, 6, 36.
4. Harlow, B.L.; Stewart, E.G. A population-based assessment of chronic unexplained vulvar pain: Have we underestimated the

prevalence of vulvodynia? J. Am. Med. Women’s Assoc. 2003, 58, 82–88.
5. Harlow, B.L.; Kunitz, C.G.; Nguyen, R.H.; Rydell, S.A.; Turner, R.M.; MacLehose, R.F. Prevalence of symptoms consistent with a

diagnosis of vulvodynia: Population-based estimates from 2 geographic regions. Am. J. Obstet. Gynecol. 2014, 210, 40.e1–40.e8.
[CrossRef] [PubMed]

6. Gómez, I.; Coronado, P.J.; Martín, C.M.; Alonso, R.; Guisasola-Campa, F.J. Study on the prevalence and factors associated to
vulvodynia in Spain. Eur. J. Obstet. Gynecol. Reprod. Biol. 2019, 240, 121–124. [CrossRef] [PubMed]

7. Thomas, T. Practical Treatise on the Diseases of Women; Henry C Lea’s Son & Co: Philadelphia, PA, USA, 1880.
8. Dodson, M.G.; Friedrich, E.G., Jr. Psychosomatic vulvovaginitis. Obstet. Gynecol. 1978, 51, 23s–25s.
9. Friedrich, E.G., Jr. Vulvar vestibulitis syndrome. J. Reprod. Med. 1987, 32, 110–114.
10. Ridley, C.M. Vulvodynia. Theory and management. Dermatol. Clin. 1998, 16, 775–778. [CrossRef]
11. Bornstein, J.; Goldstein, A.T.; Stockdale, C.K.; Bergeron, S.; Pukall, C.; Zolnoun, D.; Coady, D.; consensus vulvar pain termi-

nology committee of the International Society for the Study of Vulvovaginal Disease (ISSVD); the International Society for
the Study of Women’s Sexual Health (ISSWSH); the International Pelvic Pain Society (IPPS). 2015 ISSVD, ISSWSH and IPPS
Consensus Terminology and Classification of Persistent Vulvar Pain and Vulvodynia. Obstet. Gynecol. 2016, 127, 745–751.
[CrossRef] [PubMed]

12. Bornstein, J.; Goldstein, A.T.; Stockdale, C.K.; Bergeron, S.; Pukall, C.; Zolnoun, D.; Coady, D.; consensus vulvar pain terminology
committee of the International Society for the Study of Vulvovaginal Disease (ISSVD); International Society for the Study
of Women’s Sexual Health (ISSWSH); International Pelvic Pain Society (IPPS). 2015 ISSVD, ISSWSH, and IPPS Consensus
Terminology and Classification of Persistent Vulvar Pain and Vulvodynia. J. Sex. Med. 2016, 13, 607–612. [CrossRef]

13. Bornstein, J.; Goldstein, A.T.; Stockdale, C.K.; Bergeron, S.; Pukall, C.; Zolnoun, D.; Coady, D.; consensus vulvar pain terminology
committee of the International Society for the Study of Vulvovaginal Disease (ISSVD); International Society for the Study
of Women’s Sexual Health (ISSWSH); International Pelvic Pain Society (IPPS). 2015 ISSVD, ISSWSH, and IPPS Consensus
Terminology and Classification of Persistent Vulvar Pain and Vulvodynia. J. Low. Genit. Tract Dis. 2016, 20, 126–130. [CrossRef]

14. Reed, B.D.; Harlow, S.D.; Sen, A.; Edwards, R.M.; Chen, D.; Haefner, H.K. Relationship Between Vulvodynia and Chronic
Comorbid Pain Conditions. Obstet. Gynecol. 2012, 120, 145–151. [CrossRef] [PubMed]

15. Zolnoun, D.A.; Rohl, J.; Moore, C.; Perinetti-Liebert, C.; Lamvu, G.M.; Maixner, W. Overlap Between Orofacial Pain and Vulvar
Vestibulitis Syndrome. Clin. J. Pain 2008, 24, 187–191. [CrossRef]

16. Bair, E.; Simmons, E.; Hartung, J.; Desia, K.; Maixner, W.; Zolnoun, D. Natural History of Comorbid Orofacial Pain Among
Women With Vestibulodynia. Clin. J. Pain 2015, 31, 73–78. [CrossRef]

17. Yunus, M.B. The Prevalence of Fibromyalgia in Other Chronic Pain Conditions. Pain Res. Treat. 2012, 2012, 1–8. [CrossRef]
18. Nguyen, R.; Veasley, C.; Smolenski, D. Latent class analysis of comorbidity patterns among women with generalized and localized

vulvodynia: Preliminary findings. J. Pain Res. 2013, 6, 303–309. [CrossRef] [PubMed]
19. Reed, B.D.; Plegue, M.A.; Williams, D.A.; Sen, A. Presence of Spontaneous Pain and Comorbid Pain Conditions Identifies

Vulvodynia Subgroups. J. Low. Genit. Tract Dis. 2016, 20, 57–63. [CrossRef] [PubMed]
20. Khandker, M.; Brady, S.S.; Vitonis, A.F.; MacLehose, R.F.; Stewart, E.G.; Harlow, B.L. The Influence of Depression and Anxiety on

Risk of Adult Onset Vulvodynia. J. Women’s Health 2011, 20, 1445–1451. [CrossRef] [PubMed]
21. Iglesias-Rios, L.; Harlow, S.D.; Reed, B.D. Depression and Posttraumatic Stress Disorder Among Women with Vulvodynia:

Evidence from the Population-Based Woman to Woman Health Study. J. Women’s Health 2015, 24, 557–562. [CrossRef] [PubMed]
22. Desrochers, G.; Bergeron, S.; Khalifé, S.; Dupuis, M.-J.; Jodoin, M. Provoked vestibulodynia: Psychological predictors of topical

and cognitive-behavioral treatment outcome. Behav. Res. Ther. 2010, 48, 106–115. [CrossRef]
23. Pâquet, M.; Vaillancourt-Morel, M.-P.; Jodouin, J.-F.; Steben, M.; Bergeron, S. Pain Trajectories and Predictors: A 7-Year Longitudi-

nal Study of Women With Vulvodynia. J. Sex. Med. 2019, 16, 1606–1614. [CrossRef]
24. Bautrant, E.; Porta, O.; Murina, F.; Mühlrad, H.; Levêque, C.; Riant, T.; Ploteau, S.; Valancogne, G.; Levesque, A. Provoked vulvar

vestibulodynia: Epidemiology in Europe, physio-pathology, consensus for first-line treatment and evaluation of second-line
treatments. J. Gynecol. Obstet. Hum. Reprod. 2019, 48, 685–688. [CrossRef] [PubMed]

25. Grinberg, K.; Sela, Y.; Nissanholtz-Gannot, R. New Insights about Chronic Pelvic Pain Syndrome (CPPS). Int. J. Environ. Res.
Public Health 2020, 17, 3005. [CrossRef] [PubMed]

26. Goldstein, A.T.; Pukall, C.F.; Brown, C.; Bergeron, S.; Stein, A.; Kellogg-Spadt, S. Vulvodynia: Assessment and Treatment. J. Sex.
Med. 2016, 13, 572–590. [CrossRef]

27. De Andres, J.; Sanchis-Lopez, N.; Asensio-Samper, J.M.; Fabregat, G.; Villanueva-Perez, V.L.; Dolz, V.M.; Minguez, A. Vulvodynia-
An Evidence-Based Literature Review and Proposed Treatment Algorithm. Pain Pract. 2015, 16, 204–236. [CrossRef] [PubMed]

http://doi.org/10.1097/AJP.0b013e31829ea118
http://doi.org/10.1016/j.ajog.2013.09.033
http://www.ncbi.nlm.nih.gov/pubmed/24080300
http://doi.org/10.1016/j.ejogrb.2019.06.005
http://www.ncbi.nlm.nih.gov/pubmed/31260857
http://doi.org/10.1016/S0733-8635(05)70045-0
http://doi.org/10.1097/AOG.0000000000001359
http://www.ncbi.nlm.nih.gov/pubmed/27008217
http://doi.org/10.1016/j.jsxm.2016.02.167
http://doi.org/10.1097/LGT.0000000000000190
http://doi.org/10.1097/AOG.0b013e31825957cf
http://www.ncbi.nlm.nih.gov/pubmed/22914403
http://doi.org/10.1097/AJP.0b013e318159f976
http://doi.org/10.1097/AJP.0000000000000087
http://doi.org/10.1155/2012/584573
http://doi.org/10.2147/JPR.S42940
http://www.ncbi.nlm.nih.gov/pubmed/23637555
http://doi.org/10.1097/LGT.0000000000000166
http://www.ncbi.nlm.nih.gov/pubmed/26704330
http://doi.org/10.1089/jwh.2010.2661
http://www.ncbi.nlm.nih.gov/pubmed/21823918
http://doi.org/10.1089/jwh.2014.5001
http://www.ncbi.nlm.nih.gov/pubmed/25950702
http://doi.org/10.1016/j.brat.2009.09.014
http://doi.org/10.1016/j.jsxm.2019.07.018
http://doi.org/10.1016/j.jogoh.2019.04.011
http://www.ncbi.nlm.nih.gov/pubmed/31051298
http://doi.org/10.3390/ijerph17093005
http://www.ncbi.nlm.nih.gov/pubmed/32357440
http://doi.org/10.1016/j.jsxm.2016.01.020
http://doi.org/10.1111/papr.12274
http://www.ncbi.nlm.nih.gov/pubmed/25581081


Int. J. Environ. Res. Public Health 2021, 18, 6639 14 of 17

28. Andrews, J.C. Vulvodynia Interventions—Systematic Review and Evidence Grading. Obstet. Gynecol. Surv. 2011, 66, 299–315.
[CrossRef] [PubMed]

29. Pereira, G.M.V.; Marcolino, M.S.; Reis, Z.S.N.; Monteiro, M.V.D.C. A systematic review of drug treatment of vulvodynia: Evidence
of a strong placebo effect. BJOG Int. J. Obstet. Gynaecol. 2018, 125, 1216–1224. [CrossRef]

30. Landry, T.; Bergeron, S.; Dupuis, M.J.; Desrochers, G. The treatment of provoked vestibulodynia: A critical review. Clin. J. Pain
2008, 24, 155–171. [CrossRef]

31. Arnold, L.D.; Bachmann, G.A.; Rosen, R.; Kelly, S.; Rhoads, G.G. Vulvodynia: Characteristics and associations with comorbidities
and quality of life. Obstet. Gynecol. 2006, 107, 617–624. [CrossRef]

32. Latthe, P.; Mignini, L.; Gray, R.; Hills, R.; Khan, K. Factors predisposing women to chronic pelvic pain: Systematic review. BMJ
2006, 332, 749–755. [CrossRef]

33. Alappattu, M.J.; George, S.; Robinson, M.E.; Fillingim, R.; Moawad, N.; LeBrun, E.W.; Bishop, M.D. Painful Intercourse Is
Significantly Associated with Evoked Pain Perception and Cognitive Aspects of Pain in Women with Pelvic Pain. Sex. Med. 2015,
3, 14–23. [CrossRef]

34. Jelovsek, J.E.; Walters, M.D.; Barber, M.D. Psychosocial impact of chronic vulvovagina conditions. J. Reprod. Med. 2008, 53,
75–82. [PubMed]

35. Miller-Matero, L.R.; Saulino, C.; Clark, S.; Bugenski, M.; Eshelman, A.; Eisenstein, D. When treating the pain is not enough: A
multidisciplinary approach for chronic pelvic pain. Arch. Women’s Ment. Health 2015, 19, 349–354. [CrossRef]

36. Haefner, H.K.; Collins, M.E.; Davis, G.D.; Edwards, L.; Foster, D.C.; Hartmann, E.H.; Kaufman, R.H.; Lynch, P.J.; Margesson, L.J.;
Moyal-Barracco, M.; et al. The Vulvodynia Guideline. J. Low. Genit. Tract Dis. 2005, 9, 40–51. [CrossRef]

37. Bornstein, J.; Preti, M.; Simon, J.A.; As-Sanie, S.; Stockdale, C.; Stein, A.; Parish, S.J.; Radici, G.; Vieira-Baptista, P.; Pukall, C.; et al.
Descriptors of Vulvodynia: A Multisocietal Definition Consensus (International Society for the Study of Vulvovaginal Disease,
the International Society for the Study of Women Sexual Health, and the International Pelvic Pain Society). J. Low. Genit. Tract Dis.
2019, 23, 161–163. [CrossRef] [PubMed]

38. Nicholas, M.; Vlaeyen, J.W.; Rief, W.; Barke, A.; Aziz, Q.; Benoliel, R.; Cohen, M.; Evers, S.; Giamberardino, M.A.; Goebel, A.; et al.
The IASP classification of chronic pain for ICD-11: Chronic primary pain. Pain 2019, 160, 28–37. [CrossRef]

39. Pukall, C.F.; Goldstein, A.; Bergeron, S.; Foster, D.; Stein, A.; Kellogg-Spadt, S.; Bachmann, G. Vulvodynia: Definition, Prevalence,
Impact, and Pathophysiological Factors. J. Sex. Med. 2016, 13, 291–304. [CrossRef] [PubMed]

40. Wesselmann, U.; Bonham, A.; Foster, D. Vulvodynia: Current state of the biological science. Pain 2014, 155, 1696–1701. [CrossRef]
41. Reed, B.D.; McKee, K.S.; Plegue, M.A.; Park, S.K.; Haefner, H.K.; Harlow, S.D. Environmental Exposure History and Vulvodynia

Risk: A Population-Based Study. J. Women’s Health 2019, 28, 69–76. [CrossRef] [PubMed]
42. Babula, O.; Danielsson, I.; Sjoberg, I.; Ledger, W.J.; Witkin, S.S. Altered distribution of mannose-binding lectin alleles at exon I

codon 54 in women with vulvar vestibulitis syndrome. Am. J. Obstet. Gynecol. 2004, 191, 762–766. [CrossRef]
43. Lev-Sagie, A.; Prus, D.; Linhares, I.M.; Lavy, Y.; Ledger, W.J.; Witkin, S.S. 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, 200, 303.e1–303.e6. [CrossRef]

44. Goldstein, A.; Belkin, Z.R.; Krapf, J.M.; Song, W.; Khera, M.; Jutrzonka, S.L.; Kim, N.N.; Burrows, L.J.; Goldstein, I. Polymorphisms
of the Androgen Receptor Gene and Hormonal Contraceptive Induced Provoked Vestibulodynia. J. Sex. Med. 2014, 11, 2764–2771.
[CrossRef] [PubMed]

45. Schur, E.A.; Afari, N.; Furberg, H.; Olarte, M.; Goldberg, J.; Sullivan, P.F.; Buchwald, D. Feeling Bad in More Ways than
One: Comorbidity Patterns of Medically Unexplained and Psychiatric Conditions. J. Gen. Intern. Med. 2007, 22, 818–821.
[CrossRef] [PubMed]

46. Levy, R.L.; Jones, K.R.; Whitehead, W.E.; Feld, S.I.; Talley, N.J.; Corey, L.A. Irritable bowel syndrome in twins: Heredity and social
learning both contribute to etiology. Gastroenterology 2001, 121, 799–804. [CrossRef] [PubMed]

47. Tunitsky, E.; Barber, M.; Jeppson, P.; Nutter, B.; Jelovsek, J.; Ridgeway, B. Bladder Pain Syndrome/Interstitial Cystitis in Twin
Sisters. J. Urol. 2012, 187, 148–152. [CrossRef] [PubMed]

48. Vehof, J.; Zavos, H.M.S.; Lachance, G.; Hammond, C.J.; Williams, F.M.K. Shared genetic factors underlie chronic pain syndromes.
Pain 2014, 155, 1562–1568. [CrossRef]

49. Heddini, U.; Bohm-Starke, N.; Grönbladh, A.; Nyberg, F.; Nilsson, K.W.; Johannesson, U. GCH1-Polymorphism and Pain
Sensitivity among Women with Provoked Vestibulodynia. Mol. Pain 2012, 8, 68. [CrossRef]

50. Patanwala, I.Y.; Lamvu, G.; Ledger, W.J.; Witzeman, K.; Marvel, R.; Rapkin, A.; Bongiovanni, A.M.; Feranec, J.; Witkin, S.S.
Catechol-O-methyltransferase gene polymorphism and vulvar pain in women with vulvodynia. Am. J. Obstet. Gynecol. 2017, 216,
395.e1–395.e6. [CrossRef]

51. Harlow, B.L.; Caron, R.E.; Parker, S.E.; Chatterjea, D.; Fox, M.P.; Nguyen, R.H. Recurrent Yeast Infections and Vulvodynia: Can
We Believe Associations Based on Self-Reported Data? J. Women’s Health 2017, 26, 1069–1076. [CrossRef]

52. Bohm-Starke, N. Medical and physical predictors of localized provoked vulvodynia. Acta Obstet. Gynecol. Scand. 2010, 89,
1504–1510. [CrossRef] [PubMed]

53. Ji, R.-R.; Xu, Z.-Z.; Gao, Y.-J. Emerging targets in neuroinflammation-driven chronic pain. Nat. Rev. Drug Discov. 2014, 13, 533–548.
[CrossRef] [PubMed]

http://doi.org/10.1097/OGX.0b013e3182277fb7
http://www.ncbi.nlm.nih.gov/pubmed/21794194
http://doi.org/10.1111/1471-0528.15223
http://doi.org/10.1097/AJP.0b013e31815aac4d
http://doi.org/10.1097/01.AOG.0000199951.26822.27
http://doi.org/10.1136/bmj.38748.697465.55
http://doi.org/10.1002/sm2.52
http://www.ncbi.nlm.nih.gov/pubmed/18357797
http://doi.org/10.1007/s00737-015-0537-9
http://doi.org/10.1097/00128360-200501000-00009
http://doi.org/10.1097/LGT.0000000000000461
http://www.ncbi.nlm.nih.gov/pubmed/30768446
http://doi.org/10.1097/j.pain.0000000000001390
http://doi.org/10.1016/j.jsxm.2015.12.021
http://www.ncbi.nlm.nih.gov/pubmed/26944461
http://doi.org/10.1016/j.pain.2014.05.010
http://doi.org/10.1089/jwh.2018.7188
http://www.ncbi.nlm.nih.gov/pubmed/30307787
http://doi.org/10.1016/j.ajog.2004.03.073
http://doi.org/10.1016/j.ajog.2008.10.039
http://doi.org/10.1111/jsm.12668
http://www.ncbi.nlm.nih.gov/pubmed/25187224
http://doi.org/10.1007/s11606-007-0140-5
http://www.ncbi.nlm.nih.gov/pubmed/17503107
http://doi.org/10.1053/gast.2001.27995
http://www.ncbi.nlm.nih.gov/pubmed/11606493
http://doi.org/10.1016/j.juro.2011.09.051
http://www.ncbi.nlm.nih.gov/pubmed/22088343
http://doi.org/10.1016/j.pain.2014.05.002
http://doi.org/10.1186/1744-8069-8-68
http://doi.org/10.1016/j.ajog.2016.10.020
http://doi.org/10.1089/jwh.2016.5777
http://doi.org/10.3109/00016349.2010.528368
http://www.ncbi.nlm.nih.gov/pubmed/21080898
http://doi.org/10.1038/nrd4334
http://www.ncbi.nlm.nih.gov/pubmed/24948120


Int. J. Environ. Res. Public Health 2021, 18, 6639 15 of 17

54. Gerber, S.; Witkin, S.S.; Stucki, D. Immunological and genetic characterization of women with vulvodynia. J. Med. Life 2008, 1,
432–438. [PubMed]

55. Reed, B.D.; Plegue, M.A.; Sen, A.; Haefner, H.K.; Siddiqui, J.; Remick, D.G. Nerve Growth Factor and Selected Cytokines in
Women With and Without Vulvodynia. J. Low. Genit. Tract Dis. 2018, 22, 139–146. [CrossRef]

56. Zanotta, N.; Campisciano, G.; Scrimin, F.; Ura, B.; Marcuzzi, A.; Vincenti, E.; Crovella, S.; Comar, M. Cytokine profiles of women
with vulvodynia: Identification of a panel of pro-inflammatory molecular targets. Eur. J. Obstet. Gynecol. Reprod. Biol. 2018, 226,
66–70. [CrossRef] [PubMed]

57. Chalmers, K.J.; Madden, V.J.; Hutchinson, M.R.; Moseley, G.L. Local and Systemic Inflammation in Localized, Provoked
Vestibulodynia: A Systematic Review. Obstet. Gynecol. 2016, 128, 337–347. [CrossRef] [PubMed]

58. Masterson, B.J.; Galask, R.P.; Ballas, Z. Natural killer cell function in women with vestibulitis. J. Reprod. Med. 1996, 41, 562–568.
59. Ting, A.Y.; Blacklock, A.D.; Smith, P.G. Estrogen Regulates Vaginal Sensory and Autonomic Nerve Density in the Rat1. Biol.

Reprod. 2004, 71, 1397–1404. [CrossRef]
60. Rowen, T.; Goldstein, A. Nosology and epidemiology of dyspareunia and vulvodynia. In Textbook of Female Sexual Function and

Dysfunction; Goldstein, I., Clayton, A., Goldstein, A., Kim, N., Kingsberg, S., Eds.; WILEY Blackwell: Hoboken, NJ, USA, 2018;
pp. 247–256.

61. Burrows, L.J.; Basha, M.; Goldstein, A.T. The effects of hormonal contraceptives on female sexuality: A review. J. Sex. Med. 2012,
9, 2213–2223. [CrossRef]

62. Bazin, S.; Bouchard, C.; Brisson, J.; Morin, C.; Meisels, A.; Fortier, M. Vulvar vestibulitis syndrome: An exploratory case-control
study. Obstet. Gynecol. 1994, 83, 47–50.

63. Reed, B.D.; Harlow, S.D.; Legocki, L.J.; Helmuth, M.; Haefner, H.K.; Gillespie, B.W.; Sen, A. Oral contraceptive use and risk of
vulvodynia: A population-based longitudinal study. BJOG Int. J. Obstet. Gynaecol. 2013, 120, 1678–1684. [CrossRef] [PubMed]

64. Burrows, L.J.; Goldstein, A.T. The Treatment of Vestibulodynia with Topical Estradiol and Testosterone. Sex. Med. 2013, 1,
30–33. [CrossRef]

65. Nohales-Alfonso, F.; Duarte-Pérez, M.; Vazquez-Rodriguez, S.; García-Gamón, M.; Bas-Esteve, E. Eficacia de la combinacion de
estrogenos y androgenos locales en el tratamiento del dolor vulvar asociado al sindrome genitourinario de la menopausia. Datos
preliminares. Toko-Gin Pract. 2020, 79, 120–125.

66. Weström, L.V.; Willén, R. Vestibular Nerve Fiber Proliferation in Vulvar Vestibulitis Syndrome. Obstet. Gynecol. 1998, 91, 572–576.
[CrossRef] [PubMed]

67. 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, 120, 91–95. [CrossRef]

68. King, M.; Rubin, R.; Goldstein, A.T. Current Uses of Surgery in the Treatment of Genital Pain. Curr. Sex. Heal. Rep. 2014, 6,
252–258. [CrossRef]

69. Kliethermes, C.J.; Shah, M.; Hoffstetter, S.; Gavard, J.A.; Steele, A. Effect of Vestibulectomy for Intractable Vulvodynia. J. Minim.
Invasive Gynecol. 2016, 23, 1152–1157. [CrossRef]

70. Tympanidis, P.; Terenghi, G.; Dowd, P. Increased innervation of the vulval vestibule in patients with vulvodynia. Br. J. Dermatol.
2003, 148, 1021–1027. [CrossRef]

71. Morin, M.; Bergeron, S.; Khalifé, S.; Mayrand, M.; Binik, Y.M. Morphometry of the Pelvic Floor Muscles in Women With and
Without Provoked Vestibulodynia Using 4D Ultrasound. J. Sex. Med. 2014, 11, 776–785. [CrossRef]

72. Morin, M.; Binik, Y.M.; Bourbonnais, D.; Khalifé, S.; Ouellet, S.; Bergeron, S. Heightened Pelvic Floor Muscle Tone and Altered
Contractility in Women With Provoked Vestibulodynia. J. Sex. Med. 2017, 14, 592–600. [CrossRef] [PubMed]

73. Shafik, A. The Role of the Levator Ani Muscle in Evacuation, Sexual Performance and Pelvic Floor Disorders. Int. Urogynecol. J.
2000, 11, 361–376. [CrossRef]

74. Witzeman, K.; Nguyen, R.H.; Eanes, A.; As-Sanie, S.; Zolnoun, D. Mucosal versus muscle pain sensitivity in provoked vestibulo-
dynia. J. Pain Res. 2015, 8, 549–555. [CrossRef]

75. Fontaine, F.; Dumoulin, C.; Bergeron, S.; Mayrand, M.-H.; Khalifé, S.; Wadell, G.; Morin, M. Pelvic Floor Muscle Morphometry
and Function in Women With Primary and Secondary Provoked Vestibulodynia. J. Sex. Med. 2018, 15, 1149–1157. [CrossRef]

76. Micheletti, L.; Radici, G.; Lynch, P.J. Is the 2003 ISSVD terminology and classification of vulvodynia up-to-date? A neurobiological
perspective. J. Obstet. Gynaecol. 2015, 35, 788–792. [CrossRef] [PubMed]

77. Jensen, T.S.; Baron, R.; Haanpää, M.; Kalso, E.; Loeser, J.D.; Rice, A.S.; Treede, R.-D. A new definition of neuropathic pain. Pain
2011, 152, 2204–2205. [CrossRef]

78. Mascherpa, F.; Bogliatto, F.; Lynch, P.J.; Micheletti, L.; Benedetto, C. Vulvodynia as a possible somatization disorder. More than
just an opinion. J. Reprod. Med. 2007, 52, 107–110.

79. Sutton, K.; Pukall, C.; Wild, C.; Johnsrude, I.; Chamberlain, S. Cognitive, Psychophysical, and Neural Correlates of Vulvar Pain in
Primary and Secondary Provoked Vestibulodynia: A Pilot Study. J. Sex. Med. 2015, 12, 1283–1297. [CrossRef] [PubMed]

80. Alappattu, M.J.; Bishop, M.D. Psychological Factors in Chronic Pelvic Pain in Women: Relevance and Application of the
Fear-Avoidance Model of Pain. Phys. Ther. 2011, 91, 1542–1550. [CrossRef]

81. Woolf, C.J. What is this thing called pain? J. Clin. Investig. 2010, 120, 3742–3744. [CrossRef] [PubMed]
82. Costigan, M.; Scholz, J.; Woolf, C.J. Neuropathic Pain: A Maladaptive Response of the Nervous System to Damage. Annu. Rev.

Neurosci. 2009, 32, 1–32. [CrossRef]

http://www.ncbi.nlm.nih.gov/pubmed/20108524
http://doi.org/10.1097/LGT.0000000000000377
http://doi.org/10.1016/j.ejogrb.2018.05.035
http://www.ncbi.nlm.nih.gov/pubmed/29852336
http://doi.org/10.1097/AOG.0000000000001510
http://www.ncbi.nlm.nih.gov/pubmed/27400010
http://doi.org/10.1095/biolreprod.104.030023
http://doi.org/10.1111/j.1743-6109.2012.02848.x
http://doi.org/10.1111/1471-0528.12407
http://www.ncbi.nlm.nih.gov/pubmed/23937077
http://doi.org/10.1002/sm2.4
http://doi.org/10.1097/00006250-199804000-00017
http://www.ncbi.nlm.nih.gov/pubmed/9540943
http://doi.org/10.1016/j.ejogrb.2004.04.039
http://doi.org/10.1007/s11930-014-0032-8
http://doi.org/10.1016/j.jmig.2016.08.822
http://doi.org/10.1046/j.1365-2133.2003.05308.x
http://doi.org/10.1111/jsm.12367
http://doi.org/10.1016/j.jsxm.2017.02.012
http://www.ncbi.nlm.nih.gov/pubmed/28364981
http://doi.org/10.1007/PL00004028
http://doi.org/10.2147/JPR.S85705
http://doi.org/10.1016/j.jsxm.2018.06.001
http://doi.org/10.3109/01443615.2015.1019437
http://www.ncbi.nlm.nih.gov/pubmed/26082295
http://doi.org/10.1016/j.pain.2011.06.017
http://doi.org/10.1111/jsm.12863
http://www.ncbi.nlm.nih.gov/pubmed/25808781
http://doi.org/10.2522/ptj.20100368
http://doi.org/10.1172/JCI45178
http://www.ncbi.nlm.nih.gov/pubmed/21041955
http://doi.org/10.1146/annurev.neuro.051508.135531


Int. J. Environ. Res. Public Health 2021, 18, 6639 16 of 17

83. Woolf, C.J. Central sensitization: Implications for the diagnosis and treatment of pain. Pain 2011, 152, S2–S15. [CrossRef]
84. Haanpää, M.; Attal, N.; Backonja, M.; Baron, R.; Bennett, M.; Bouhassira, D.; Cruccu, G.; Hansson, P.; Haythornthwaite, J.A.;

Iannetti, G.; et al. NeuPSIG guidelines on neuropathic pain assessment. Pain 2011, 152, 14–27. [CrossRef] [PubMed]
85. Micheletti, L.; Radici, G.; Lynch, P.J. Provoked vestibulodynia: Inflammatory, neuropathic or dysfunctional pain? A neurobiologi-

cal perspective. J. Obstet. Gynaecol. 2014, 34, 285–288. [CrossRef] [PubMed]
86. Pukall, C.F.; Binik, Y.M.; Khalifé, S.; Amsel, R.; Abbott, F.V. Vestibular tactile and pain thresholds in women with vulvar vestibulitis

syndrome. Pain 2002, 96, 163–175. [CrossRef]
87. Sutton, K.S.; Pukall, C.F.; Chamberlain, S. Pain, Psychosocial, Sexual, and Psychophysical Characteristics of Women with Primary

vs. Secondary Provoked Vestibulodynia. J. Sex. Med. 2009, 6, 205–214. [CrossRef] [PubMed]
88. Foster, D.C.; Dworkin, R.H.; Wood, R.W. Effects of intradermal foot and forearm capsaicin injections in normal and vulvodynia-

afflicted women. Pain 2005, 117, 128–136. [CrossRef]
89. Hampson, J.P.; Reed, B.D.; Clauw, D.J.; Bhavsar, R.; Gracely, R.H.; Haefner, H.K.; Harris, R.E. Augmented Central Pain Processing

in Vulvodynia. J. Pain 2013, 14, 579–589. [CrossRef]
90. Lamvu, G.; Nguyen, R.H.N.; Burrows, L.J.; Rapkin, A.; Witzeman, K.; Marvel, R.; Hutchins, D.; Witkin, S.S.; Veasley, C.; Fillingim,

R.; et al. The Evidence-based Vulvodynia Assessment Project. A National Registry for the Study of Vulvodynia. J. Reprod. Med.
2015, 60, 223–235.

91. Walitt, B.; Ceko, M.; Gracely, J.L.; Gracely, R.H. Neuroimaging of Central Sensitivity Syndromes: Key Insights from the Scientific
Literature. Curr. Rheumatol. Rev. 2016, 12, 55–87. [CrossRef]

92. Smart, K.M.; Curley, A.; Blake, C.; Staines, A.; Doody, C. The reliability of clinical judgments and criteria associated with
mechanisms-based classifications of pain in patients with low back pain disorders: A preliminary reliability study. J. Man. Manip.
Ther. 2010, 18, 102–110. [CrossRef]

93. Smart, K.M.; Blake, C.; Staines, A.; Doody, C. The Discriminative validity of “nociceptive”, “peripheral neuropathic”, and “central
sensitization” as mechanisms-based classifications of musculoskeletal pain. Clin. J. Pain 2011, 27, 655–663. [CrossRef]

94. Meeus, M.; Nijs, J. Central sensitization: A biopsychosocial explanation for chronic widespread pain in patients with fibromyalgia
and chronic fatigue syndrome. Clin. Rheumatol. 2006, 26, 465–473. [CrossRef] [PubMed]

95. Nijs, J.; Van Houdenhove, B.; Oostendorp, R.A. Recognition of central sensitization in patients with musculoskeletal pain:
Application of pain neurophysiology in manual therapy practice. Man. Ther. 2010, 15, 135–141. [CrossRef] [PubMed]

96. Smart, K.M.; Blake, C.; Staines, A.; Doody, C. Self-reported pain severity, quality of life, disability, anxiety and depression in
patients classified with ‘nociceptive’, ‘peripheral neuropathic’ and ‘central sensitisation’ pain. The discriminant validity of
mechanisms-based classifications of low back (+/-leg) pain. Man Ther. 2012, 17, 119–125. [PubMed]

97. Nijs, J.; Apeldoorn, A.; Hallegraeff, H.; Clark, J.; Smeets, R.; Malfliet, A.; Girbes, E.L.; De Kooning, M.; Ickmans, K. Low back pain:
Guidelines for the clinical classification of predominant neuropathic, nociceptive, or central sensitization pain. Pain Physician
2015, 18, 333–346. [CrossRef]

98. Nijs, J.; Torres-Cueco, R.; Van Wilgen, C.P.; Girbes, E.L.; Struyf, F.; Roussel, N.; Van Oosterwijck, J.; Daenen, L.; Kuppens,
K.; Vanwerweeen, L.; et al. Applying modern pain neuroscience in clinical practice: Criteria for the classification of central
sensitization pain. Pain Physician 2014, 17, 447–457. [CrossRef]

99. Levesque, A.; Riant, T.; Ploteau, S.; Rigaud, J.; Labat, J.-J.; Network, C.P.; Amarenco, G.; Attal, N.; Bautrant, E.; Marc, B.G.; et al.
Clinical Criteria of Central Sensitization in Chronic Pelvic and Perineal Pain (Convergences PP Criteria): Elaboration of a Clinical
Evaluation Tool Based on Formal Expert Consensus. Pain Med. 2018, 19, 2009–2015. [CrossRef]

100. Nielsen, L.A.; Henriksson, K.G. Pathophysiological mechanisms in chronic musculoskeletal pain (fibromyalgia): The role of
central and peripheral sensitization and pain disinhibition. Best Pract. Res. Clin. Rheumatol. 2007, 21, 465–480. [CrossRef]

101. Staud, R.; E Rodriguez, M. Mechanisms of Disease: Pain in fibromyalgia syndrome. Nat. Clin. Pract. Rheumatol. 2006, 2,
90–98. [CrossRef]

102. Kamper, S.J.; Maher, C.G.; Hush, J.; Pedler, A.; Sterling, M. Relationship Between Pressure Pain Thresholds and Pain Ratings in
Patients with Whiplash-associated Disorders. Clin. J. Pain 2011, 27, 495–501. [CrossRef] [PubMed]

103. Sjörs, A.; Larsson, B.; Persson, A.L.; Gerdle, B. An increased response to experimental muscle pain is related to psychological
status in women with chronic non-traumatic neck-shoulder pain. BMC Musculoskelet. Disord. 2011, 12, 230. [CrossRef] [PubMed]

104. Kaya, S.; Hermans, L.; Willems, T.; Roussel, N.; Meeus, M. Central sensitization in urogynecological chronic pelvic pain: A
systematic literature review. Pain Physician 2013, 16, 291–308. [CrossRef] [PubMed]

105. Kosek, E.; Ordeberg, G. Abnormalities of somatosensory perception in patients with painful osteoarthritis normalize following
successful treatment. Eur. J. Pain 2000, 4, 229–238. [CrossRef]

106. Gwilym, S.E.; Keltner, J.R.; Warnaby, C.E.; Carr, A.J.; Chizh, B.; Chessell, I.; Tracey, I. Psychophysical and functional imaging
evidence supporting the presence of central sensitization in a cohort of osteoarthritis patients. Arthritis Rheum. 2009, 61, 1226–1234.
[CrossRef] [PubMed]

107. Arendt-Nielsen, L.; Nie, H.; Laursen, M.B.; Laursen, B.S.; Madeleine, P.; Simonsen, O.H.; Graven-Nielsen, T. Sensitization in
patients with painful knee osteoarthritis. Pain 2010, 149, 573–581. [CrossRef]

108. Leffler, A.-S.; Kosek, E.; Lerndal, T.; Nordmark, B.; Hansson, P. Somatosensory perception and function of diffuse noxious
inhibitory controls (DNIC) in patients suffering from rheumatoid arthritis. Eur. J. Pain 2002, 6, 161–176. [CrossRef] [PubMed]

http://doi.org/10.1016/j.pain.2010.09.030
http://doi.org/10.1016/j.pain.2010.07.031
http://www.ncbi.nlm.nih.gov/pubmed/20851519
http://doi.org/10.3109/01443615.2014.894004
http://www.ncbi.nlm.nih.gov/pubmed/24649846
http://doi.org/10.1016/S0304-3959(01)00442-0
http://doi.org/10.1111/j.1743-6109.2008.01038.x
http://www.ncbi.nlm.nih.gov/pubmed/19170850
http://doi.org/10.1016/j.pain.2005.05.025
http://doi.org/10.1016/j.jpain.2013.01.767
http://doi.org/10.2174/1573397112666151231111104
http://doi.org/10.1179/106698110X12640740712897
http://doi.org/10.1097/AJP.0b013e318215f16a
http://doi.org/10.1007/s10067-006-0433-9
http://www.ncbi.nlm.nih.gov/pubmed/17115100
http://doi.org/10.1016/j.math.2009.12.001
http://www.ncbi.nlm.nih.gov/pubmed/20036180
http://www.ncbi.nlm.nih.gov/pubmed/22074733
http://doi.org/10.36076/ppj.2015/18/E333
http://doi.org/10.36076/ppj.2014/17/447
http://doi.org/10.1093/pm/pny030
http://doi.org/10.1016/j.berh.2007.03.007
http://doi.org/10.1038/ncprheum0091
http://doi.org/10.1097/AJP.0b013e31820e1185
http://www.ncbi.nlm.nih.gov/pubmed/21415717
http://doi.org/10.1186/1471-2474-12-230
http://www.ncbi.nlm.nih.gov/pubmed/21992460
http://doi.org/10.36076/ppj.2013/16/291
http://www.ncbi.nlm.nih.gov/pubmed/34064031
http://doi.org/10.1053/eujp.2000.0175
http://doi.org/10.1002/art.24837
http://www.ncbi.nlm.nih.gov/pubmed/19714588
http://doi.org/10.1016/j.pain.2010.04.003
http://doi.org/10.1053/eujp.2001.0313
http://www.ncbi.nlm.nih.gov/pubmed/11900476


Int. J. Environ. Res. Public Health 2021, 18, 6639 17 of 17

109. Vladimirova, N.; Jespersen, A.; Bartels, E.M.; Christensen, A.W.; Bliddal, H.; Danneskiold-Samsøe, B. Pain Sensitisation in Women
with Active Rheumatoid Arthritis: A Comparative Cross-Sectional Study. Arthritis 2015, 2015, 1–5. [CrossRef]

110. Hübscher, M.; Moloney, N.; Leaver, A.; Rebbeck, T.; McAuley, J.; Refshauge, K.M. Relationship between quantitative sen-
sory testing and pain or disability in people with spinal pain—A systematic review and meta-analysis. Pain 2013, 154,
1497–1504. [CrossRef]

111. Kosek, E.; Cohen, M.; Baron, R.; Gebhart, G.F.; Mico, J.-A.; Rice, A.S.; Rief, W.; Sluka, A.K. Do we need a third mechanistic
descriptor for chronic pain states? Pain 2016, 157, 1382–1386. [CrossRef]

112. Staud, R.; Robinson, M.E.; Price, D. Temporal Summation of Second Pain and Its Maintenance Are Useful for Characterizing
Widespread Central Sensitization of Fibromyalgia Patients. J. Pain 2007, 8, 893–901. [CrossRef]

113. Riedl, A.; Schmidtmann, M.; Stengel, A.; Goebel, M.; Wisser, A.-S.; Klapp, B.F.; Mönnikes, H. Somatic comorbidities of irritable
bowel syndrome: A systematic analysis. J. Psychosom. Res. 2008, 64, 573–582. [CrossRef]

114. Reed, B.D.; Payne, C.M.; Harlow, S.D.; Legocki, L.J.; Haefner, H.K.; Sen, A. Urogenital Symptoms and Pain History as Precursors
of Vulvodynia: A Longitudinal Study. J. Women’s Health 2012, 21, 1139–1143. [CrossRef]

115. Torres Cueco, R. (Ed.) The Complex Pain Patient. In Essential Guide to the Cervical Spine; ELSEVIER: Edinburgh, UK, 2017;
Volume 2, pp. 380–510.

116. Leclerc, B.; Bergeron, S.; Binik, Y.M.; Khalifé, S. History of Sexual and Physical Abuse in Women with Dyspareunia: Association
with Pain, Psychosocial Adjustment, and Sexual Functioning. J. Sex. Med. 2010, 7, 971–980. [CrossRef] [PubMed]

117. Raphael, K.G.; Widom, C.S. Post-traumatic stress disorder moderates the relation between documented childhood victimization
and pain 30 years later. Pain 2011, 152, 163–169. [CrossRef]

118. As-Sanie, S.; Clevenger, L.A.; Geisser, M.E.; Williams, D.A.; Roth, R.S. History of abuse and its relationship to pain experience and
depression in women with chronic pelvic pain. Am. J. Obstet. Gynecol. 2014, 210, 317.e1–317.e8. [CrossRef] [PubMed]

119. Smart, K.; Doody, C. The clinical reasoning of pain by experienced musculoskeletal physiotherapists. Man. Ther. 2007, 12,
40–49. [CrossRef]

120. Baranowski, A.P.; Abrams, P.; Berger, R.E.; Buffington, C.T.; Williams, A.C.D.C.; Hanno, P.; Loeser, J.D.; Nickel, J.C.; Wesselmann,
U. Urogenital pain–time to accept a new approach to phenotyping and, as a consequence, management. Eur. Urol. 2008, 53, 33–36.
[CrossRef] [PubMed]

121. Williams, A.C.D.C.; Craig, K.D. Updating the definition of pain. Pain 2016, 157, 2420–2423. [CrossRef]
122. Airaksinen, O.; Brox, J.I.; Cedraschi, C.; Hildebrandt, J.; Klaber-Moffett, J.; Kovacs, F.; Mannion, A.F.; Reis, S.; Staal, B.;

Ursin, H.; et al. Chapter 4 European guidelines for the management of chronic nonspecific low back pain. Eur. Spine J. 2006, 15,
s192–s300. [CrossRef]

123. Dagenais, S.; Tricco, A.C.; Haldeman, S. Synthesis of recommendations for the assessment and management of low back pain
from recent clinical practice guidelines. Spine J. 2010, 10, 514–529. [CrossRef]

124. Sanders, S.H.; Harden, R.N.; Vicente, P.J. Evidence-Based Clinical Practice Guidelines for Interdisciplinary Rehabilitation of
Chronic Nonmalignant Pain Syndrome Patients. Pain Pract. 2005, 5, 303–315. [CrossRef] [PubMed]

125. Main, C.; Sullivan, M.; Watson, P. Pain Management. Practical Applications of the Biopsychosocial Perspective in Clinical and Occupational
Settings, 2nd ed.; Churchill Livingstone ELSEVIER: Philadelphia, PA, USA, 2008.

126. Price, C.; Lee, J.; Taylor, A.M.; Baranowski, A.P. Initial assessment and management of pain: A pathway for care developed by the
British Pain Society. Br. J. Anaesth. 2014, 112, 816–823. [CrossRef]

127. Butler, D.; Moseley, G. Explain Pain; Noigroup Publications: Adelaide, Australia, 2003.
128. Watson, J.A.; Ryan, C.G.; Cooper, L.; Ellington, D.; Whittle, R.; Lavender, M.; Dixon, J.; Atkinson, G.; Cooper, K.; Martin, D.J. Pain

Neuroscience Education for Adults With Chronic Musculoskeletal Pain: A Mixed-Methods Systematic Review and Meta-Analysis.
J. Pain 2019, 20, 1140.e1–1140.e22. [CrossRef] [PubMed]

129. Turk, D.C. Understanding pain sufferers: The role of cognitive processes. Spine J. 2004, 4, 1–7. [CrossRef]
130. Wiech, K.; Ploner, M.; Tracey, I. Neurocognitive aspects of pain perception. Trends Cogn. Sci. 2008, 12, 306–313. [CrossRef]

http://doi.org/10.1155/2015/434109
http://doi.org/10.1016/j.pain.2013.05.031
http://doi.org/10.1097/j.pain.0000000000000507
http://doi.org/10.1016/j.jpain.2007.06.006
http://doi.org/10.1016/j.jpsychores.2008.02.021
http://doi.org/10.1089/jwh.2012.3566
http://doi.org/10.1111/j.1743-6109.2009.01581.x
http://www.ncbi.nlm.nih.gov/pubmed/19912492
http://doi.org/10.1016/j.pain.2010.10.014
http://doi.org/10.1016/j.ajog.2013.12.048
http://www.ncbi.nlm.nih.gov/pubmed/24412745
http://doi.org/10.1016/j.math.2006.02.006
http://doi.org/10.1016/j.eururo.2007.10.010
http://www.ncbi.nlm.nih.gov/pubmed/17961909
http://doi.org/10.1097/j.pain.0000000000000613
http://doi.org/10.1007/s00586-006-1072-1
http://doi.org/10.1016/j.spinee.2010.03.032
http://doi.org/10.1111/j.1533-2500.2005.00033.x
http://www.ncbi.nlm.nih.gov/pubmed/17177763
http://doi.org/10.1093/bja/aet589
http://doi.org/10.1016/j.jpain.2019.02.011
http://www.ncbi.nlm.nih.gov/pubmed/30831273
http://doi.org/10.1016/S1529-9430(03)00068-8
http://doi.org/10.1016/j.tics.2008.05.005

	Introduction 
	Pathophysiology of Vulvodynia 
	Genetic Factors 
	Inflammatory/Infectious Factors 
	Hormonal Factors 
	Peripheral Neuropathic Pain 
	Pelvic Floor Muscle Dysfunction 
	Psychological Factors 

	Vulvodynia and Neurobiological Approach 
	Vulvodynia and Central Sensitization Pain 
	Nociplastic Pain 
	Vulvodynia and Complex Pain 
	Complex Pain Identifiers 

	Conclusions 
	References

