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Abstract: Topical treatments of localized neuropathic pain syndromes in general are mostly 

neglected, mainly due to the fact that most pain physicians expect that a topical formulation needs 

to result in a transdermal delivery of the active compounds. On the basis of the practical experi-

ence, this study brings forth a new, somewhat neglected element of the vulvodynia pathogenesis: 

the cross talk between the nerve endings of nociceptors, the adjacent immunocompetent cells, 

and vaginal epithelial cells. Insight into this cross talk during a pathogenic condition supports 

the treatment of vulvodynia with topical (compounded) creams. Vulvodynia was successfully 

treated with an analgesic cream consisting of baclofen 5% together with the autacoid palmitoyle-

thanolamide 1%, an endogenous anti-inflammatory compound. In this review, data is presented 

to substantiate the rationale behind developing and prescribing topical products for localized 

pain states such as vulvodynia. Most chronic inflammatory disorders are based on a network 

pathogenesis, and monotherapeutic inroads into the treatment of such disorders are obsolete.

Keywords: vulva, cream, autacoid, mast cell, pain, analgesia, pathogenesis, baclofen, 

palmitoylethanolamide

Introduction
Vulvodynia is frequently present in women between 18 and 60 years, with a prevalence 

between 4% and 16%, though it may be underestimated due to underreporting bias. 

Although the International Society for the Study of Vulvovaginal Disease defines 

vulvodynia as “vulvar pain occurring in the absence of an underlying recognizable 

disease”, we think its pathogenesis can be defined within certain boundaries in such 

a way that rational therapy can emerge.1

Vulvodynia is differentiated into localized and generalized subtypes, although both 

these are probably extreme variations of one syndrome.1 Localized provoked vestibu-

lodynia or vulvodynia (LPV) is a clinical diagnosis and is defined by a characteristic 

pattern of mechanical allodynia localized to the vulvar vestibule upon stimulation.2 

However, the classification of this disorder is still very much in flux. In 2015, new 

nomenclature was developed at a vulvar pain and vulvodynia consensus conference 

supported by International Society for the Study of Vulvovaginal Disease, the Inter-

national Society for the Study of Women’s Sexual Health, and the International Pelvic 

Pain Society, and this needs further consolidation.

Most LPV cases can be regarded as a manifestation of a (localized) neuropathic pain 

disorder because vulvodynia is described by patients as burning, stinging, irritation, 
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and/or rawness, and thus has comparable pain characteristics 

as postherpetic neuralgia and complex regional pain syn-

drome.3 In this article, we will not differentiate between the 

local and the generalized variety of vulvodynia, and we will 

use the term vulvodynia to cover all primary and secondary 

or generalized varieties.

The therapy of vulvodynia is still in its infancy, and many 

treatment options have been extrapolated from other fields, 

such neuropathic pain or infectious disease. Furthermore, 

most treatment recommendations are based on personal 

opinions and are based neither on an extensive understand-

ing of the pathogenesis of this disorder nor on the results of 

robust methodologically sound clinical trials. One of the key 

players in the pathogenesis not generally recognized might be 

the epithelial cell, a cell in close contact with nerve endings 

of nociceptors in the vaginal area in such a way that cross 

talk occurs between these components and other components 

such as immune competent cells (eg, mast cells).

A new putative treatment option for vulvodynia will be 

discussed based on the application of topical analgesia alone 

or in combination with autacoids, such as palmitoylethanol-

amide, the latter administered either locally or systemically. 

We feel that new therapeutic options based on the combina-

tion of specifically selected active compounds influencing the 

pathogenetic cross talk between epithelial cells, upregulated 

vulvar nociceptors, as well as the immunocompetent cells in 

this area, should be taken into consideration.

On the basis of our past experience in prescribing topi-

cal analgesic creams containing baclofen or amitriptyline, 

together with the autacoid palmitoylethanolamide, to women 

suffering from vulvodynia, we have identified some important 

facts. The latter compound (palmitoylethanolamide) was 

sometimes not only coadministered in the analgesic cream, 

but also given as 400 mg capsules orally three times daily. 

We have previously published an exemplary case report on 

this effective combination.4

In our experience, baclofen is a more optimal compound 

than amitriptyline, first because in addition to its topical anal-

gesic effect it most probably may relax the pudendal muscles 

and second because topical amitriptyline can sometimes 

cause burning sensation as a side effect.

Pathogenesis of vulvodynia
In this article, we will point out a new treatment modality for 

vulvodynia, based on what we see as key elements of its patho-

genesis: the cross talk between nerve endings of nociceptors, 

adjacent immunocompetent cells, and epithelial cells. We will 

discuss these three components separately hereunder, although 

the upregulated nociceptors resulting in neuropathic pain and 

the immunocompetent component resulting in (neuro)inflam-

mation are difficult to separate. As the epithelial component 

is generally overlooked, we will give some extra attention to 

this component. However, while there are many mechanistic 

models to study neuropathic pain, models for vulvar pain 

are extremely rare.5 This is partly due to the fact that the 

vaginal epithelial tissue in rats and other laboratory animals 

is quite different from human vaginal epithelium. The lining 

epithelium of the vagina is stratified squamous, comparable 

to keratinocytes. It has been quite difficult to differentiate 

between skin, buccal, and vaginal epithelial cells as there are 

many similarities.6 As there is nonexistent literature on the 

role of epithelial cells in vulvodynia, we need to extrapolate 

from recent findings of the biology of dermal epithelial cells 

(keratinocytes) as well as from neuropathic pain research.

Neuropathic pain component
As evidence for the underlying etiology of vulvodynia remains 

elusive, insight in the pathogenesis can bear more weight for 

determining its therapy. Neuropathic pain is claimed by some 

authors to be the most relevant explanation of vulvodynia, 

much more than infections with Candida or Epstein–Barr 

virus.3 In 1998, an increase in the density of nerve endings 

was described in the vestibular tissues of women with LPV 

who had undergone vulvar vestibulectomy compared with 

controls.7,8 These nerve endings were later characterized as 

nociceptors.9 These findings have since been duplicated mul-

tiple times.10,11 Genitofemoral neuralgia, a clear neuropathic 

pain condition, and local entrapment syndromes, described in 

patients suffering from vulvodynia, are all supportive evidence 

for a neuropathic pain component in vulvodynia.12,13

(Neuro)inflammatory component
In patients suffering from vulvodynia, increased concentra-

tion of mast cells has been found in vulvar biopsies.14 How-

ever, more recently, such findings have not been duplicated.15 

We need to understand that mast cell density, determined as 

“the average number of mast cells per 400× magnification 

field”, might not be a relevant parameter in itself at all. A 

more functional parameter may play a role: mast cell reac-

tivity.16 An exaggerated response to inflammation due to 

decreased ability to downregulate the inflammatory activity 

is currently seen as a cornerstone in disease pathogenesis.3 

Vulvodynia has been recognized as a cytokine-mediated pain 

syndrome, characterized by increases in proinflammatory 

cytokines, such as IL-8, and decreases in anti-inflammatory 

cytokines, such as IL-10.17 Blood samples from patients 
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with vestibulodynia have shown enhanced induction of a 

proinflammatory cytokine (IL-1β) and decreased production 

of anti-inflammatory mediator (IL-1 receptor antagonist) 

as compared with controls.18 Neuroinflammation has been 

extensively discussed recently as a pathogenetic component 

in vulvodynia, and it was pointed out that localized neuro-

inflammatory processes may alter the ion channel activity 

of peripheral axons and subsequently lower the mechanical 

and thermal thresholds in primary vulvar afferents, result-

ing in sensitization and enhanced perception of pain in 

the affected area.19 These derangements can subsequently 

lead to peripheral and central wind-up and sensitization.20 

Abnormal inflammatory response and heightened sensitivity, 

hyperinnervation, neuroinflammation, sensory abnormalities, 

lowered pain threshold for several mechanical, chemical, and 

thermal stimuli, and tissue alterations and development of 

central nervous system sensitization are mentioned as key 

pathological findings in vulvodynia.2,19,21–23

Within the context of (neuro)inflammation, we suggest 

that it would be very likely that in vulvodynia the synthesis 

of the autacoid bioactive lipids from the classes N-acyletha-

nolamides (among which palmitoylethanolamide), lipoxins, 

maresins, resolvins, and protectins is disturbed. All these 

autacoids are proresolving and anti-inflammatory lipids that 

help to inhibit overactive inflammatory processes and have, 

for some years, been the focus of attention for the treatment 

of a number of inflammatory disorders.24 However, apparently 

no reference has been made to these important compounds 

for the treatment of vulvodynia.

Epithelial component
For the past 50 years, it has become clear that epithelial cells 

such as the keratinocytes are not solely programmed for a 

protective and lining role. This cell has more biological func-

tions. Active phagocytosis is one of the first immune-related 

functions described in the 1960s and 1970s.25,26 Keratinocytes 

and other epithelial cells are in close functional contact with 

sensory afferent nerves (eg, nociceptors) and immunocompe-

tent cells (eg, mast cells). Stimulation of keratinocytes alone 

is already sufficient to induce expression of the neuronal 

activation marker, c-fos, in the spinal cord dorsal horn and 

evokes pain behavior.27 The epithelial cells also express a 

number of neuropeptides and neurotransmitters known to 

be involved in localized inflammatory processes.28 The kera-

tinocyte is programmed to release a number of neuro- and 

immune-activating molecules, such as calcitonin gene-related 

peptide, adenosine triphosphate, acetylcholine, glutamate, 

various growth factors, cytokines, and possibly many other 

autacoids, in response to noxious stimuli.29 As nociceptors 

terminate in the periphery as free nerve endings, they can 

be directly in contact with injured tissue, and therefore any 

cell of the vaginal mucosa can serve as a potential sensory 

receptor of injury.30 The close apposition of keratinocytes 

with such sensory afferents was first described in 1995.31 

These epithelial cells also carry many neuronal- and immune-

related receptors, all of which are suspected to play differ-

ent roles in peripheral upregulation and in chronification 

of pain.32 These are some of the receptors that play a role: 

α1-adrenoceptors, many voltage-gated sodium channels, the 

temperature-sensitive transient receptor potential ion chan-

nels (thermoTRPs), substance P, neurokinin A, endothelin 

receptors, Toll-like receptors, and interleukin receptors, such 

as IL-1β and IL-31 receptors. All this supports and explains 

the putative role of topical analgesic creams in treating 

chronic pain, concluding that “Vaginal Epithelia Matters!”33

Platform of cross talk of nociceptors, immunocompetent 

cells, and epithelial cells and NGF as an example in the 

pathogenetic network.

Many of us are accustomed to studying tissues from the 

perspective of histology, as two-dimensional static pictures, 

which only shows cells make contact with each other by 

approximation.34 This has wired our thinking about cells 

and tissues and their interaction in a certain mode, which 

is neither fluid nor in tune with four-dimensional aspects. 

A four-dimensional view is necessary because there is a 

network of interactions unfolding with time in each tis-

sue and between the cells in a tissue. For some years, new 

biological findings demonstrate how refined and complex 

this network can be. Many hundreds of cells and molecules, 

such as neurotransmitters and autacoids, play a role and 

create an utterly dynamic picture. We will only point out 

some of these interactions and focus as an example on only 

one molecule, neurotrophic growth factor (NGF), which 

supports our understanding of the dimensions of the new 

hypothesis we herein put forward. It is this single molecule, 

NGF, which is involved in cross talk between the intimately 

related epithelial tissue, immunocompetent cells, and neu-

ronal components.

NGF is thus recognized as one biological factor influenc-

ing each of the three components: epithelial cells, immu-

nocompetent cells, and nociceptors (Figure 1). NGF is a 

major biological actor that was first identified in pain and 

inflammation by the Nobel laureate Rita Levi-Montalcini 

in the last century.35,36 NGF is the most commonly studied 

growth factor in relation to nociceptor sensitization and mast 

cell activation.37–39
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Levi-Montalcini was also the first to hypothesize that one 

compound could inhibit the positive feedback loop of overac-

tive mast cells producing NGF: the autacoid palmitoyletha-

nolamide. This is a compound of our topical creams.38,40–45

NGF also has intimate relations with keratinocytes; for 

instance, in a neuropathic pain model, NGF immunoreactivity 

was increased in mast cells as well as in keratinocytes.46 Also, 

keratinocytes can become NGF-producing cells in inflamma-

tory models, together with other proinflammatory cytokines, 

thus augmenting neuropeptide signaling by substance P and 

calcitonin gene-related peptide.47

Therefore, apart from the mast cell–positive feedback 

loop described by Levi-Montalcini, NGF can act upon and 

can be produced by various other cells, such as the neu-

trophils and the keratinocytes, that then release additional 

inflammatory mediators causing hypersensitivity.48 NGF 

induces sprouting and upregulates innervation density of 

NGF-responsive neurons in peripheral targets.49

Mast cells also produce prostaglandin E2, an enhancer 

of neurogenesis. This metabolite can activate the TRPV1 

receptor, and NGF can subsequently promote the insertion 

of TRPV1 into the cell surface membrane.50

In a model of chronic prostatitis related to vulvodynia, 

mast cell tryptase and NGF were upregulated and correlated 

with reduced thresholds to probing (noxic stimulation) of 

the abdomen as well as with the upregulation of nociceptive 

markers in nerves innervating the prostate tissues.51

Like NGF, other biologically active molecules also prob-

ably play a comparable complex role in this cross talk. For 

instance, during inflammatory responses, skin keratinocytes 

generate the antimicrobial peptide LL-37, and this molecule 

again induces functional changes in mast cells related to our 

innate immunity.52

The aforementioned biological findings demonstrate 

an upregulation of three main components: nociceptors, 

immunocompetent cells, and epithelial cells. Each compo-

nent influences the others via a multitude of mechanisms 

of action. NGF is just one example of a biological factor 

influencing all these components and is used to demonstrate 

this intimate cross talk.

Rationale for topical treatment with 
baclofen-palmitoylethanolamide
On the basis of the previously mentioned points, topical 

treatment of vulvodynia may bring relief from pain by tar-

geting local components of the vaginal epithelium, such as 

free nerve endings of nociceptors, immunocompetent cells, 

and epithelial cells. Topical treatments can be used either 

as monotherapy or as an element of polypharmacy. We 

prescribed compounded creams containing both analgesic 

and anti-inflammatory compounds, such as baclofen 5% 

and palmitoylethanolamide 1%, for the treatment of LPV. 

Insight into the therapeutic role of autacoids in restoring 

neuroinmmunological homeostasis is an exciting new field, 

and such autacoids as palmitoylethanolamide can be added 

to analgesic creams. Other compounds from the autacoid 

classes of lipoxins, maresins, protectins, and resolvins are 

also candidates.

It is clear that physicochemical properties of compounds 

in analgesic creams will have to be taken into consideration 

while developing such treatments. We have experimented 

with a variety of creams and developed one specific base, 

which is able to contain both lipophilic and hydrophilic 

compounds without pharmaceutical complications, resulting 

in stable creams with a shelf life of 2 years. By prescrib-

ing these compounded analgesic creams containing, for 

instance, baclofen and palmitoylethanolamide, it is possible 

to reduce vulvodynia, possibly achieving synergistic effects 

with active pharmaceutical compounds and the body’s own 

autacoids.4,41–45

Conclusion
A new treatment modality was proposed for vulvodynia, 

which is based on the cross talk between the three compo-

nents: nerve endings of nociceptors, adjacent immunocom-

petent cells, and epithelial cells. There is a wealth of data 

supporting an intimate relationship between these three 

components, pointing out that the many factors emerging 

from this interplay all lead to peripheral and central wind-up 

and sensitization. The topical treatment of vulvodynia that we 

currently propose and explore may bring relief of pain due to 

Epithelial cells:

production NGF

Immunocompetent cells:

production NGF

Nociceptors:

increased density and

overactivation

Injury

Figure 1 NGF production.
Abbreviation: NGF, neurotrophic growth factor.
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targeting the three components. Such topical treatments can 

be used either as monotherapy or as part of polypharmacy, the 

latter is more preferable given the multicausal characteristics 

of the pathogenetic cross talk. We use compounded creams 

containing both analgesic and anti-inflammatory compounds, 

such as baclofen 5% and palmitoylethanolamide 1%. Such 

a cream might be effective as it restores the neuroimmuno-

logical homeostasis in the vaginal tissue due to the action 

of the autacoid palmitoylethanolamide. This is an exciting 

new field, and the autacoid palmitoylethanolamide or other 

compounds from the comparable classes such as lipoxins, 

maresins, protectins, and resolvins could be candidates for 

a multifactorial analgesic cream.

Disclosure
The authors report no conflicts of interests in this work.
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