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Noncancerous vulvar disorders – own experience
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SUMMARY
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Vulvar intraepithelial neoplasia (VIN) is one of the rarest vulvar
pathologies and its diagnosis is a challenge for gynecologists. Since lesions of the VIN type are believed to be precursor
lesions of vulvar squamous cell carcinoma, their early detection and treatment are significant. Currently, 2 types of VIN
are distinguished: uVIN, the occurrence of which is associated with human papilloma virus (HPV) infection, and dVIN,
which is independent of infection.
The paper presents a detailed description of the latest VIN
classification, evolution of nomenclature, basic aspects of
epidemiology, etiology as well as characteristics of macro- and
microscopic lesions.
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INTRODUCTION
In light of contemporary studies, there are two
basic types of vulvar intraepithelial neoplasia,
which correspond to two distinct pathogenetic
pathways to vulvar squamous cell carcinoma
(VSCC). The incidence of and mortality due to
vulvar cancer is stable in the population. However, the incidence of VIN is increasing.
Vulvar intraepithelial neoplasia of the uVIN
type (usual type) is caused by HPV infection,
affects younger women and is multifocal. dVIN
(differentiated type), on the other hand, is not
associated with HPV and develops in postmenopausal women, frequently due to chronic
vulvar dermatoses, such as lichen sclerosus.
Despite the fact that dVIN is diagnosed more
rarely than uVIN, it carries a higher risk of
malignant transformation and progresses over
a shorter period of time. The microscopic diagnosis of uVIN is not usually problematic due
to the similarity of cellular architecture, which
is altered by human papilloma virus in a typical way, to HPV lesions in other tissues. The
histological diagnosis of dVIN is more difficult
and poorly reproducible; the lesions are more
subtle and must be differentiated from a vast
spectrum of other vulvar pathologies.

TERMINOLOGY
For years, many terms and classifications for
epithelial precancerous vulvar lesions have been
used. These lesions were first described in 1912
by an American dermatologist, J.T. Bowen
(Bowen’s disease), who distinguished the following typical microscopic features: enhanced
epithelial cell proliferation, granular layer atrophy, increased mitosis and cell nucleus clusters.
He differentiated these lesions from vulvar
carcinoma (no stromal invasion), but suggested
their precancerous nature.
Towards the end of the 1950s, Hildebrant
and Woodruff introduced the term carcinoma
in situ (CIS), but further investigation revealed
that some lesions referred to as CIS regressed
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spontaneously, particularly in young pregnant
women or women with multifocal disease. In
order to distinguish them from lesions that progress to invasive carcinoma, the term bowenoid papulosis was used. In 1976, the International Society for the Study of Vulvar Disease
(ISSVD) approved two terms: squamous cell
carcinoma in situ and hyperplastic dystrophy,
which was divided based on the level of cellular atypia into mild, moderate and severe.
The term vulvar intraepithelial neoplasia
(VIN) was proposed in 1967 by Richart, and
later, at the beginning of the 1980s by Crum
in order to standardize the terminology describing epithelial vulvar lesions. In 1986, the International Society for the Study of Vulvar
Disease (ISSVD) accepted this term as replacing
previous diagnoses, such as leukoplakia, erythroplasia of Queyrat, bowenoid dysplasia, Bowen’s disease or bowenoid papulosis. This classification distinguishes three stages of advancement based on the histological image of the
vulvar stratified squamous epithelium (VIN I/II/
III), analogously to lesions in the cervical epithelium (CIN), where VIN I denotes lesions
limited to 1/3 of the lower epithelial thickness,
VIN II signifies lesions encompassing 2/3 of this
layer and VIN III refers to lesions occupying
more than 2/3 of this layer.
Since then, lots of evidence has appeared
confirming that VIN I, II and III are not a continuum on the way to the development of
VSCC. In 2004, ISSVD revised the aforementioned classification taking into account different etiology, morphology and oncogenic potential of these lesions, and proposed new
terms: u-VIN (usual VIN) referring to lesions
that develop due to human papilloma virus
infection and d-VIN (differentiated VIN) denoting lesions developing irrespective of HPV
infection and occurring in the course of chronic vulvar dermatoses, usually vulvar lichen
sclerosus.
The use of the term VIN I was also discouraged due to low oncogenic potential of such
lesions whose occurrence is usually associated
with exposure to irritants or low-risk HPV
infection (type 6 and 11). In 2005, Medeiros
et al. proposed a classification based on the
Bethesda system, used for describing cervical
intraepithelial lesions, with two categories: LGVIL (low grade vulvar intraepithelial lesion) and
HG-VIL (high grade vulvar intraepithelial lesion; encompassing dVIN and uVIN).
The latest ISSVD classification of vulvar
lesions (2015) includes:

– low-grade squamous intraepithelial lesions
(LSIL) – lesions caused by HPV, including
condyloma;
– high-grade squamous intraepithelial lesions
(vulvar HSIL) – according to the nomenclature from 2004, these are lesions of uVIN
2 and 3 character;
– vulvar intraepithelial neoplasia, differentiated type (dVIN) in which no grading is used;
– vulvar intraepithelial neoplasia of unspecified type [1,2].
Despite constantly changing classifications of
vulvar epithelial lesions, the terms VIN I, VIN
II and VIN III are commonly used in the clinical practice.

EPIDEMIOLOGY
In the past three decades, the incidence of both
usual and differentiated VIN has increased significantly with only slightly increased incidence
of vulvar carcinoma. In the United States of
America, the incidence of VIN increased by
411% in 1973–2000 with a 20% increase in the
occurrence of vulvar cancer [3]. In 2013, there
were 490 cases of vulvar cancer in Poland,
which constitutes approximately 1% of newly
diagnosed malignancies [4]. In the past decade,
a slight decline has been observed in the incidence among older women, whereas it has
remained stable in younger and middle-aged
ones [4]. Vulvar carcinoma accounts for merely 2.5–5% of all female genital cancers, and the
risk of the disease increases with age (particularly over the age of 50) without an evident
peak. The incidence of VIN, however, is the
highest in women aged 40–44 years (uVIN) and
older than 55 years of age (dVIN).
These trends might reflect both greater detectability of precancerous lesions and greater
treatment efficacy, which results in longer time
needed for progression to VSCC. Due to antiHPV vaccination programs, which are popular
in many countries, as well as a predicted decline
in the number of HPV-driven diseases, ageing
population and greater awareness concerning the
relevance of dVIN, the number of newly diagnosed dVIN cases is projected to increase while the
number of uVIN cases – to drop.

ETIOLOGY
A strong correlation between uVIN and HPV
infection has been confirmed; the virus is detected in >80% of women. In a study conducted in 2296 women with vulvar carcinoma
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(1709) and VIN (587), De Sanjose et al. found
that HPV was carried by 86.7% of patients with
intraepithelial lesions and in 28.6% of patients
with invasive cancer [5]. HPV 16 was detected
most often (72.5%), followed by HPV 33
(6.5%) and HPV 18 (4.6%).
The pathogenesis of neoplasia induced by
chronic HPV infection has been well researched. Viral protein E6 inactivates suppressor
protein p53, thereby leading to cell cycle deregulation. Furthermore, protein E7 inactivates
RB protein and releases E2F transcription factors, thus inducing cellular hyperproliferation.
The role of RB protein consists in blocking
transcription of kinase inhibitors p14 and p16.
That is why p16 is typically overexpressed and
p53 activity is detected only in trace amounts
or is absent in HPV-driven cancers.
The fact that HPV is detected significantly
less frequently in VSCC than in uVIN (in 15–
79% of cases according to the literature) has
prompted researchers to search for another
cause of vulvar carcinoma and classify dVIN as
a separate disease entity. In 134 cases of dVIN,
HPV was detected in only 2 samples (1.5%).
The pathogenesis of vulvar squamous cell
carcinoma that develops independently of HPV
infection has not been fully explained. It has
been proven that TP53 mutation is a relatively
early phenomenon in dVIN and keratinizing
VSCC development. Pinto et al. sequenced
exons 2–11 of Tp53 from samples collected
from 11 patients with dVIN (including 6 with
VSCC) and found at least one mutation in 6 per
10 cases. Moreover, in 2 cases, they found
identical mutations in dVIN and adjacent VSCC
foci, thus supporting their monoclonal relationship [6]. In the study of Trietscha et al., TP53
mutations were found in 3% of HPV-related
VIN and in 21% of lesions independent of the
virus. Therefore, there must exist certain currently unexplored oncogenetic pathways to
vulvar cancer arising in the background of
dVIN. It is being studied whether mutations
proven to occur in VSCC, such as mutations of
CDKN2A, HRAS and PIK3CA, are also present
in VIN and whether there is a potential correlation between them.

dVIN (DIFFERENTIATED VIN)
Clinical features
Differentiated vulvar intraepithelial neoplasia is
a significantly rarer histological diagnosis than
uVIN. It accounts for only approximately 2–
10% of all VIN cases (some authors report
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29%). In 164 patients with VIN followed by
Scurry et al., 82.3% were diagnosed with uVIN
and 18.7% with dVIN. Only one patient presented the coexistence of these two forms [7].
The disease is usually diagnosed in post-menopausal patients between the 6th and 9th decades of life (on average at the age of 68 years),
with only occasional occurrence in younger
women [8]. Al-Ghamdi et al. reported that
amongst 21 patients younger than 40 years of
age with VSCC, dVIN was concomitant in only
3 cases [9]. The main symptoms reported by
patients include pruritus and pain in the vulvar
region (60% of cases) [10]. The disease is
asymptomatic in many patients, and morphological lesions are non-specific.

The morphology of lesions
Most lesions of the dVIN type are diagnosed in
women with chronic vulvar dermatoses (usually lichen sclerosus, lichen simplex chronicus and
lichen planus) [11,12], but these changes can
also be isolated [13]. The physical examination
usually reveals local thickened depigmentation
regions (white–gray) with concomitant ulcerations, ill-defined raised plaques or papules or
red hyperkeratotic lesions; in most patients
these lesions are unifocal.

Course of the disease
Despite the fact that differentiated vulvar intraepithelial neoplasia accounts for few VIN cases,
there is evidence suggesting that it progresses
to invasive vulvar carcinoma significantly more
frequently than uVIN. VSCC is estimated to
develop in 32–33% of patients with dVIN
[14,15]. Scurry et al. identified dVIN in 73%
of patients with the history of, concomitant or
secondary VSCC [7]. The occurrence of dVIN
contiguous to vulvar carcinoma is estimated in
the literature at 17–76%. Chiesa-Vottero et al.
analyzed histological samples from 44 patients
with vulvar carcinoma. In 38 samples described
as keratinizing vulvar carcinoma, dVIN lesions
coexisted in approximately 45% of cases [16].
Based on the foregoing, it can be concluded that
the prevalence of dVIN is underestimated. It has
also been shown that the time of transformation to invasive disease is shorter in dVIN
compared with uVIN (22.8 months vs 41.4
months) [14].

Histology
The diagnosis of dVIN in paraffin sections is
challenging even for experienced pathologists
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[17], which frequently leads to wrong diagnoses (usually lichen sclerosus or squamous epithelial proliferation) [8]. These lesions are frequently seen in direct neighborhood of squamous
cell carcinoma foci (mostly of the keratinizing
type). They are characterized by thickened
epithelium with numerous anastomoses between elongated rete ridges with occasional keratin pearls. Marked cellular atypia is limited to
the basal and parabasal layers. Pathological
keratinization (dyskeratosis or parakeratosis)
and prominent intercellular bridges are usually
observed. Basal layer keratinocytes are large,
multiform cells filled with abundant eosinophilic cytoplasm. Nuclear chromatin is vesicular,
and nuclei contain prominent nucleoli (particularly in the basal layer) [18].
The interobserver reproducibility of microscopic dVIN diagnosis is low. Van den Einden
et al. [17] determined 5 typical features that
facilitate dVIN identification: 1) atypical mitosis in the basal layer, 2) basal cellular atypia, 3)
dyskeratosis, 4) prominent nucleoli, and 5)
elongation and anastomosis of rete ridges. The
histological picture of dVIN lesions is presented in Fig. 1, 2.

Genetic and molecular changes
Expression of p53 was analyzed immunohistochemically in 10 of 12 (83%) dVIN samples by
Yang and Hart. They obtained positive results
in the basal and parabasal layers (with a positive reaction of >90% of basal cells). By contrast, in normal epithelium contiguous to the
lesions, the staining was irregular and concerned <10% of basal cells without involvement
of the cells in the upper layers [19]. In further
studies, the authors detected p53 expression in
66–100% of dVIN cases. The usefulness of this
test is, however, debatable due to a considera-

Fig. 1. Characteristic histological features of dVIN
lesions

ble percentage of positive staining observed in
other vulvar pathologies, particularly LS (up to
80% of results).
Another useful marker that differentiates
dVIN from epithelial hyperplasia and normal
epithelium is Ki-67. In uVIN and dVIN, this
parameter is strongly positive in the basal and
upper layers, but negative in the normal epithelium for the basal layer. In uVIN, basal cells and
a thin layer of cells located above them are Ki67-positive. uVIN is characterized by positive
full thickness staining [21–22]. For comparison,
in sections of epithelium with LS, Ki-67-positive cells are located only in the basal layer [23].

uVIN (USUAL VIN)
Clinical features
uVIN is identified in young patients, usually
between the 3rd and 5th decade of life [24]. Risk
factors include: smoking, multiple sexual partners, early sexual initiation and immunodeficiency (usually HIV infection). Coinfection with
herpes simplex virus is detected in as many as
30% of cases. The main symptoms reported by
women are pruritus and burning sensation in the
region of the vulva as well as dysuria. Some
patients remain asymptomatic (approximately
20–40% of cases), and lesions are detected
during a routine pelvic examination or when
features of HPV infection in other genital regions
(usually in the cervix uteri) are identified [25].

The morphology of lesions
On physical examination, the lesions usually
present themselves as multifocal, well-defined
white or red spots, or flat papules with a tendency to merge and form papillary structures,
sometimes with accompanying hyperpigmentation (approximately 10% of lesions).

Fig. 2. Characteristic histological features of dVIN
lesions
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Course
Approximately 41% of patients with uVIN have
a history of, concomitant or future HPV lesions
(this refers to 3% of patients with dVIN).
Moreover, patients with previously diagnosed
uVIN more frequently present with cervical
HSIL lesions (35% compared with 2% of patients with dVIN); in both locations, the same
high-risk HPV was identified. Van de Nieuwenhof et al. found that the risk of uVIN progression to VSCC increases and the time in which
vulvar carcinoma develops decreases with age
[14,18]. Apart from advanced age, other risk
factors of invasive disease include the state post
radiotherapy and compromised immunity
[26,27]. Invasive vulvar carcinoma is estimated
to develop in 4–6% of uVIN cases [14]. In an
analysis encompassing over 3000 patients, van
Seters et al. found that only 9% of untreated
and 3.3% of treated patients with uVIN developed squamous cell carcinoma [28]. The risk
of uVIN relapse is estimated at 13–36%. It
remains uncertain, however, whether these are
new lesions or whether they result from the
primary chronic HPV infection. The disease
regresses spontaneously in a small percentage of
women (1.2%). This process is more likely in
patients <35 years of age and during pregnancy.

Genetic and molecular changes

The microscopic image of uVIN resembles lesions detected in other areas of mucous membranes affected by HPV [29] (CIN, VaIN, AIN)
and represents the integration of genetic material of human papilloma virus with the host cell
genome. Typical features include thickened
epithelium with superficial hyperkeratosis and/
or parakeratosis, acanthosis and presence of

Positive immunohistochemical staining for p16
correlates with high-risk HPV infection in over
90% of cases and is commonly used for its
detection. The pattern obtained during this
examination should be dispersed, clear and
encompass basal cells and its adjacent upper
epithelial layers (at least 1/3 of its thickness). In
almost 100% of HSIL cases, the result is strongly positive whereas in LSIL, it is less prominent
and heterogeneous. The result is positive (weakly positive) in only approximately 0–17% of
dVIN cases. In diseases such as lichen sclerosus
or epithelial hyperplasia, this reaction is always
negative.

Fig. 3. Characteristic histological features of uVIN
lesions

Fig. 4. Characteristic histological features of uVIN
lesions

Histology
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rod-shaped rete ridges with intact basal membrane. Next to dysplastic cells of the squamous
epithelium with a slight amount of cytoplasm
and hyperchromatic nucleus, other findings
include dyskaryotic cells with eosinophilic cytoplasm. Nuclear pleomorphism, loss of cell
maturation features and increased mitotic activity (abnormal mitotic figures) are other features seen in a histological examination. In one
third of cases, uVIN is detected within hair
follicles and sebaceous glands.
uVIN is divided into two subtypes: warty
and basaloid types. Also, a mixed time, with
structures typical of both groups, has been
distinguished. Coilocytosis, dyskaryosis and
multinucleated cells are typical of the warty
type. Basaloid type, however, which clinically
presents with flat lesions, is characterized by the
presence of basal cells along the whole epithelial thickness. Studies on whether any of these
two subtypes is more likely to become malignant are underway. The histological picture of
uVIN lesions is presented in Fig. 3, 4.
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