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Abstract: The aim of this study was to analyze the correlation between

the first diagnosis of high-grade Vaginal Intraepithelial Neoplasia (HG-

VaIN: VaIN 2–VaIN 3) and the cytological abnormalities on the referral

pap smear.

All the women with histological diagnosis of HG-VaIN consecutively

referred to the Gynecological Oncology Unit of the Aviano National

Cancer Institute (Aviano, Italy) from January 1991 to April 2014 and with

a pap smear performed in the 3 months before the diagnosis were

considered, and an observational cohort study was performed.

A total of 87 women with diagnosis of HG-VaIN were identified.

Major cytological abnormalities (HSIL and ASC-H) on the referral pap

smear were significantly more frequent than lesser abnormalities (ASC-

US and LSIL) in postmenopausal women (64.9% vs 36.7%, P¼0.02)

and in women with a previous diagnosis of HPV-related cervical pre-

invasive or invasive lesions (70.5% vs 39.5%, P¼0.01). Diagnosis of

VaIN 3 was preceded by major cytological abnormalities in most of the

cases (72.7% vs 27.3%, P<0.001).

The diagnosis of HG-VaIN can be preceded by different abnormal-

ities on referral pap smear. Major abnormalities are usually reported in

postmenopausal women and in women with previous cervical HPV-

related disease. However, ASC-US or LSIL do not exclude HG-VaIN,

especially VaIN2. An accurate examination of the whole vaginal walls

(or vaginal vault) must be performed in all the women who underwent

colposcopy for an abnormal pap smear, and a biopsy of all suspicious

areas is mandatory.

(Medicine 94(42):e1827)
Mancioli, MD, Ni , MD,
iorgio Giorda, MD, and Andrea Ciavattini, MD

neoplasia, HPV = human papillomavirus, HSIL = high-grade

squamous intraepithelial lesions, LSIL = low-grade squamous

intraepithelial lesions, VaIN = vaginal intraepithelial neoplasia.

INTRODUCTION

V aginal intraepithelial neoplasia (VaIN) is a rare human
papillomavirus (HPV)-related premalignant condition,

histologically diagnosed, characterized by dysplastic changes
in the vaginal epithelium, without stromal invasion.1 It accounts
for only 0.4% of female lower genital tract intraepithelial
lesions,2,3 with an incidence from 0.2 to 2 per 100,000 women/
year.4 Therefore, its natural history is not well known.

The persistent high-risk HPV infection is considered the
necessary condition for the development of VaIN.1,5 Multiple
sexual partners and early stage at sexual debut,6 smoking,5,7 and
immunosuppression,8 increasing the likelihood of HPV infec-
tion, are described as further risk factors involved in the
development of vaginal dysplasia. Furthermore, the presence
of previous or synchronous cervical dysplastic lesions,9 or a
previous hysterectomy for HPV-related cervical invasive or
preinvasive lesions,10 are believed to be associated to the
development of VaIN.

Although the risk factors for VaIN are similar to those
described for cervical intraepithelial neoplasia (CIN), its inci-
dence appear to be 100-fold lower;10 this is believed to be due to
the lack of a vulnerable squamocolumnar junction in the
vagina.11 Additionally, it is speculated that HPV infection of
the vagina occurs as frequently as in the cervix, but a lytic cell
reaction in the vaginal epithelium enables the regression of
lesions, in contrast to the characteristic latent infection in the
cervix which causes persistent dysplasia.12,13

VaIN is typically diagnosed through a colposcopy-guided
biopsy of suspicious areas after an abnormal referring pap
smear, and the number of diagnosis has increased steadily over
the recent years because of the widespread use of routine
screening cytology tests.12

Most of the authors classified VaIN into low-grade lesions
(mild dysplasia, VaIN 1) and high-grade lesions (high-grade
vaginal intraepithelial neoplasia [HG-VaIN]: VAIN 2 and
VaIN3, corresponding to moderate and severe dysplasia)
according to the depth of tissue involved.7,9,11,13–15

To our knowledge, extensive data on cervical or vaginal
cytology leading to the diagnosis of HG-VaIN are not available
in the literature and only 1 study analyzed the abnormal
referring cytology as a potential risk factor for the development
of VaIN, though involving also low-grade VaIN.13 In this study,
is only on HG-VaIN, since these lesions
rue precursor of vaginal cancer.13,16 The
correlation between the first diagnosis of
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Among women diagnosed with HG-VaIN, the most fre-
quent cytological abnormality on the previous pap smear was
HSIL (42 cases, 48.3%). However, the proportion of previous

TABLE 1. Clinical, Colposcopic, and Histological Character-
istics of the Study Group (n¼87)

Abnormal pap smear at presentation
ASCUS 13 (14.9%)
LSIL 26 (29.9%)
HSIL 42 (48.3%)
ASC-H 6 (6.9%)

Grade of VaIN
Grade 2 54 (62.1%)
Grade 3 33 (37.9%)

Focality
Unifocal 21 (24.1%)
Multifocal 66 (75.9%)

Abnormal colposcopic findings
Grade 1 (minor) 42 (48.3%)
Grade 2 (major) 32 (36.8%)
Non specific 13 (14.9%)

ASC-H¼ atypical squamous cells, cannot rule out high-grade SIL,
ASCUS¼ atypical squamous cells of undetermined significance,
HSIL¼ high-grade squamous intraepithelial lesions, LSIL¼ low-grade

TABLE 2. Cytological Correlation to Histological Findings in
the Study Population

ASCUS LSIL ASC-H HSIL
(n¼ 13) (n¼ 26) (n¼ 6) (n¼ 42)

VaIN 2 8 22 4 20
(n¼ 54)
VaIN 3 5 4 2 22
(n¼ 33)

ASC-H¼ atypical squamous cells, cannot rule out high-grade SIL,
ASCUS¼ atypical squamous cells of undetermined significance,
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HG-VaIN and previous cytological abnormalities on the referral
pap smear.

METHODS
All the women with histological diagnosis of VaIN 2 and

VaIN 3 consecutively referred to the Gynecological Oncology
Unit of the Aviano National Cancer Institute (Aviano, Italy)
from January 1991 to April 2014 were considered. Only women
with a cytological assessment on pap smear performed in the 3
months before the diagnosis were included in the analysis.
Women with synchronous cervical intraepithelial lesions or
cervical invasive cancer were excluded. Patients were identified
by searching our clinical databases, and the medical records of
women fulfilling the study inclusion criteria were retrospec-
tively analyzed in an observational cohort study. Data obtained
included information regarding pertinent medical and surgical
history and sociodemographic characteristics of each woman.

Cytological abnormalities were classified accordingly to
the Bethesda system terminology.17

High-grade squamous intraepithelial lesions (HSIL) and
atypical squamous cells, cannot rule out high-grade SIL
(ASC-H) were considered ‘‘major cytological abnormalities.’’
Atypical squamous cells of undetermined significance (ASCUS)
and low-grade squamous intraepithelial lesions (LSIL) were
considered ‘‘lesser abnormalities.’’

The diagnosis of HG-VaIN was made through biopsy of
suspicious areas detected on colposcopic examination. Sim-
ilarly, any cervical suspicious areas were biopsied to exclude the
presence of synchronous preinvasive or invasive lesions of the
uterine cervix. All the women considered underwent colpo-
scopy because of an abnormal pap smear.

Colposcopic examinations were performed and recorded
accordingly to the 2011 revised colposcopic terminology of the
International Federation for Cervical Pathology and Colpo-
scopy.18 The colposcopies performed before the introduction
of the 2011 International Federation for Cervical Pathology and
Colposcopy terminology were revised accordingly.

Statistical analysis was performed using IBM SPSS ver-
sion 22.0. The x2 testing and Fisher exact test were used, as
appropriate, to evaluate associations. Probability <0.05 was
considered statistically significant.

Institutional Internal Review Board approval (CRO IRB n.
17/2013) was obtained.

RESULTS
From January 1991 to April 2014, 153 women referred to

the Gynecological Oncology Unit of the Aviano National
Cancer Institute (Aviano, Italy) were diagnosed with HG-VaIN
for the first time. The mean age of these women was 45.2-years
old (SD� 13.9, range 18–78 years). Among them, 50 women
showed synchronous cervical intraepithelial lesions histologi-
cally assessed or cervical invasive cancer and were excluded.
Similarly 16 women were occasionally diagnosed with HG-
VaIN, without a referral pap smear and were not included in the
analysis. Thus, the study cohort included 87 women with
diagnosis of HG-VaIN.

The mean age in the study cohort was 54.2 years
(SD� 12.8, range 31–78 years) and, in particular, 57 women
(65.5%) were in postmenopausal status. Tobacco use was
reported in 21 women (24.1%) and HIV infection was present
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in 2 cases (2.3%). Previous diagnosis of HPV-related cervical
disease (CIN, carcinoma in situ or invasive cancer) was reported
in 44 cases (50.6%). Forty-four women (50.6%) previously
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underwent hysterectomy; in particular, hysterectomy was per-
formed because of CIN or invasive cervical cancer in 31 cases,
endometrial cancer in 5 cases, and ovarian cancer in 1 case.
Hysterectomy for benign conditions was performed in 7 cases.
Ten women in the study cohort underwent radiation therapy
after surgery for uterine malignancies.

Clinical characteristics of the study population regarding
the referral pap smear results, the abnormal colposcopic find-
ings and the grade of vaginal lesions detected, are reported in
Table 1.

Major cytological abnormalities, as previously defined,
were reported in 48 cases (55.2%); the remaining 39 women
were diagnosed with lesser cytological abnormalities. No case
of atypical glandular cells on pap smear was reported.

The referral pap smear results in correlation with the sub-
sequent histological findings of VaIN are reported in Table 2.

squamous intraepithelial lesions, VaIN¼ vaginal intraepithelial neo-
plasia.
HSIL¼ high-grade squamous intraepithelial lesions, LSIL¼ low-grade
squamous intraepithelial lesions, VaIN¼ vaginal intraepithelial
Neoplasia.
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TABLE 3. Clinical Characteristics of the Study Cohort in Correlation With the Referring Cytological Abnormalities

Major Cytological
Abnormalities

Lesser Cytological
Abnormalities

(n¼ 48) (n¼ 39) P Value

Menopausal status
Postmenopause 37 (77.1%) 20 (51.3%) 0.02
Reproductive age 11 (22.9%) 19 (48.7%) 0.02

Previous hysterectomy
For CIN/CIS or invasive cervical cancer 24 (50%) 7 (17.9%) 0.01
For non-HPV-related disease 10 (20.8%) 3 (7.7%) 0.16
Previous HPV-related cervical lesions 31 (64.6%) 13 (33.3%) 0.01

Grade of VaIN
Grade 2 24 (50%) 30 (76.9%) 0.02
Grade 3 24 (50%) 9 (23.1%) 0.02

Abnormal colposcopic findings
Grade 1 (minor) 22 (45.8) 20 (51.3) 0.76
Grade 2 (major) 20 (41.7) 12 (30.8) 0.41
Nonspecific 6 (12.5) 7 (17.9) 0.69

V¼
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major cytological abnormalities and lesser abnormalities on the
referral pap smear was similar (55.2% vs 44.8%, P¼0.2).

In the whole cohort, 33 cases of VaIN 3 were found, among
them, the proportion of women previously diagnosed with
major cytological abnormalities was significantly higher than
those previously diagnosed with lesser abnormalities (72.7% vs
27.3%, P<0.001). Conversely, in the 54 cases of women
diagnosed with VaIN 2, the proportion of women previously
diagnosed with major cytological abnormalities and with lesser
abnormalities was similar (44.4% vs 55.6%, P¼0.3).

The clinical characteristics of the study cohort in corre-
lation with the referring cytological abnormalities are reported
in Table 3.

In postmenopausal women (n¼ 57), referral pap smear
results of major abnormalities were detected in 37 cases
(64.9%), with lesser abnormalities in the remaining 20 cases
(35.1%). The rate of major abnormalities was significantly
higher in these women, compared to premenopausal women
(64.9% vs 36.7%, P¼0.02).

Similarly, referral pap smear results of major cytological
abnormalities were significantly more frequent in women pre-
viously treated with hysterectomy (70.8% vs 32.5%,
P<0.001). In particular, this difference was confirmed in
the 31 women treated with hysterectomy for premalignant or
malignant HPV-related cervical lesions compared to the
remaining women (77.4% vs 42.8%, P¼0.01).

Considering only women treated with hysterectomy for
non-HPV-related malignancies (endometrial or ovarian cancer)
or benign conditions (n¼ 13) the difference in referral pap
smear results of major and lesser cytological abnormalities were
not significant (20.8% vs 7.7%, P¼0.16).

In the 44 women with previous HPV-related cervical
lesions (CIN or invasive cervical cancer), the rate of major
abnormalities on referring pap smear was significantly higher
(70.5% vs 39.5%, P¼0.01).

CIN¼ cervical intraepithelial neoplasia, CIS¼ carcinoma in situ, HP
DISCUSSION
HG-VaIN is a very rare and asymptomatic premalignant

condition, diagnosed through colposcopy-guided biopsy after

Copyright # 2015 Wolters Kluwer Health, Inc. All rights reserved.
an abnormal pap test result. The true prevalence of this con-
dition is actually unknown but, in the last decades, its incidence
is increased because of the widespread use of routine screening
cytology tests.19

The correlation between abnormal pap smear and CIN has
been investigated to an extent in the literature, but extensive
data on cytological abnormalities leading to the diagnosis of
HG-VaIN are lacking. To our knowledge, only 1 study analyzed
the correlation between VaIN and the referring cytological
abnormalities detected on pap smear, reporting a high-grade
referral cytology in 89% of women diagnosed with VaIN 2-3.13

In our cohort, considering all the women diagnosed with
HG-VaIN, the proportion of major abnormalities and lesser
abnormalities on the referral pap smear was similar.

The most frequent cytological abnormality on the referral
pap smear was HSIL, but in 44.8% of the cases, the diagnosis of
HG-VaIN was preceded by lesser cytological abnormalities.
This datum appear to be of particular interest, mainly when
compared to data regarding the correlation between CIN and
previous cytological abnormalities on referral pap smear: a high
grade cervical dysplasia is preceded by major cytological
abnormalities in most of the cases.20,21

Obviously, the detection of an abnormal pap smear
requires a subsequent colposcopy with an accurate examination
of the entire lower genital tract. An accurate examination of the
whole vaginal walls and vault must be performed, and a biopsy
of all suspicious areas is mandatory, even when colposcopy is
preceded by lesser cytological abnormalities.

Postmenopausal status and previous HPV-related cervical
invasive or preinvasive lesions are well known risk factors for
the development of HG-VaIN.10,22 This correlation could be
probably linked to the causal role of HPV infection. The
persistent high-risk HPV infection is considered the necessary
condition for the development of HG-VaIN.1,5 Therefore,
women with a history of HPV-related disease of the lower
genital tract are more likely to develop vaginal lesions. The

human papillomavirus, VaIN¼ vaginal intraepithelial neoplasia.
potential progression of these lesions could determine severe
dysplastic lesions of the vaginal epithelium leading to major
cytological abnormalities on referral pap smear.
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observed. Thus, colposcopy should be performed by qualified
gynecologists with particular expertise in the lower genital tract
A previous hysterectomy for HPV-related cervical inva-
sive or preinvasive lesions is believed to be another important
risk factor for the development of VaIN.

Few studies, regarding occasional detection of VaIN
during the usual cytological follow-up in women who under-
went hysterectomy for cervical malignancies, were per-
formed.23,24 Kalogirou et al23 conducted a study to
determine the number of patients with CIN3 of the uterine
cervix, treated with hysterectomy, who subsequently devel-
oped VaIN. The authors tried to define whether the following
development of VaIN could justify intensive vaginal cytolo-
gical and colposcopic follow-up. In the entire study population
of 993 hysterectomized women, 41 (4.1%) developed VaIN,
and the diagnosis was preceded by the detection of ASCUS pap
smear in 42% of cases. However in this study, the authors
considered both low grade and HG-VaIN together. Coughlan
et al24 evaluated the effectiveness of vaginal cytology follow-
ing hysterectomy for cervical cancer. They considered 123
women with cervical cancer treated with primary hysterectomy
and, among them, 12 women (9.7%) developed cytological
abnormalities on the routine follow pap smears. Mild dyskar-
yosis (corresponding to LSIL according to 2001 Bethesda
system classification) was reported in 7 cases and severe
dyskaryosis (corresponding to HSIL according to 2001
Bethesda system classification) in the remaining 5 cases. Only
6 women had positive colposcopic findings, with subsequent
diagnosis of HG-VaIN in 4 cases and invasive vaginal carci-
noma in the remaining 2 cases. However also in this case, the
authors did not correlate the grade of vaginal dysplasia with the
previous cytological abnormalities.

The role of routine follow-up with pap smear in women
previously treated with hysterectomy for benign disease is
currently on debate. Previous studies reported a 0 to 0.46%
of positive vault cytology,25,26 thus some authors assert that
there is insufficient evidence to recommend routine vaginal
smear screening in women after total hysterectomy for benign
disease.27 The American Society for Colposcopy and Cervical
Pathology28 and the American College of Obstetricians and
Gynecologists29 do not recommend routine vaginal smear
screening in women who have had a hysterectomy and who
do not have a history of CIN 2, CIN 3, or cervical cancer.

In our cohort, 13 women (14.9 %) were diagnosed with
HG-VaIN after a hysterectomy performed for non-HPV-related
malignancies (endometrial cancer or ovarian cancer) or for
benign conditions. However, 12 of them had a history of
HPV-related cervical lesions conservatively treated before
the hysterectomy. The only 1-remaining case could have had
an undiagnosed HPV-related disease at the time of hyster-
ectomy or could have acquired an HPV infection after the
hysterectomy. This data remark the importance of the cytolo-
gical follow-up in women after hysterectomy for benign dis-
ease, when risk factors for VaIN are identified. Thus is the
history of HPV-related disease of the lower genital tract, rather
than hysterectomy itself, that has to be considered as a risk
factor for development of HG-VaIN.

Among HG-VaIN, VaIN 3 is currently considered as the
true precursor of vaginal cancer by some authors,14 since a
significant rate of occult superficially invasive vaginal cancer is
reported in histological specimens of women excised for this
condition. For instance, Hoffman et al30 considering only
women excised for VaIN 3, reported a 28% of occult invasive

Sopracordevole et al
vaginal cancers, while the rate appear to be lower when VaIN 2
and VaIN3 are considered together (12% in a study by Inder-
maur et al31).

4 | www.md-journal.com
In our cohort, considering only women with histological
diagnosis of VaIN 3, we detected major cytological abnorm-
alities on the referral pap smear in most of the cases. However,
ASCUS or LSIL on referral pap smear cannot exclude HG-
VaIN, especially VaIN 2. This findings remark the importance
of an accurate colposcopic examination, involving also the
vaginal walls, in all the women with any abnormality on pap
smear, mostly when other risk factors (such as postmenopausal
status or history of HPV-related lesions of the lower genital
tract) are detected.

In this study, we reported 87 cases of women with Hg-
VaIN, that is, a relatively large number, considering the low rate
of this condition in the general population.4

Moreover, all the colposcopies and vaginal biopsies and
the subsequent histological evaluation were performed in a
single institution, by the same gynecologists and by the group
of pathologists of Aviano National Cancer Institute, with
particular expertise in gynecologic–oncologic disease.

However, due to its retrospective nature, this study has a
potential limitations, since the data collected are limited to those
already reported in the medical charts.

The data of this study could be useful for clinicians to
provide an appropriate counseling to women with abnormal pap
test. These results stress the importance of an accurate colpo-
scopic examination in women with abnormal pap smear, not
only to identify and treat premalignant lesions of the uterine
cervix, but also to identify and treat high-grade dysplastic
lesions of vagina, preventing the development of invasive
cancers. Colposcopic examination of vagina may be technically
difficult, mainly in women after hysterectomy, since the lesions
can develop deep in the vaginal cuff and could be not easily

Medicine � Volume 94, Number 42, October 2015
premalignant diseases.
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