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ABSTRACT

Aim: To determine the role of HPV in the pathogenesis of primary squamous
cell carcinoma of the vagina (SCCVa), and to evaluate its clinico-pathological

significance.

Methods: All cases of SCCVa diagnosed over a 15 year period from two
hospitals in Barcelona, Spain (n=32) were retrieved. Patients with a history of
carcinoma of the cervix diagnosed less than 5 years before were excluded.
HPV was detected and typed by PCR using the SPF10 primers.

Immunohistochemistry for p16 and p53 was performed.

Results: HPV was detected in 25 cases (78.1%). HPV16 was the most
prevalent type. Patients with HPV-positive tumours were frequently associated
with a history of carcinoma or intraepithelial neoplasia of the cervix or vulva
diagnosed more than 5 years before (56% vs. 0%; p=0.01). HPV-positive
tumours were more frequently of non-keratinizing, basaloid or warty type than
HPV-negative neoplasms (84% vs. 14.3%; p<0.001), and almost constantly
showed diffuse positive staining for p16™<* (96%, vs. 14.3%; p<0.001). The
sensitivity and specificity of p16 to identify HPV-positive tumours were 96% and

85.7% respectively.

Conclusions: A high number of SCCVs are related to HPV infection and may
be identified by immunostaining for p16. HPV-positive tumours tend to affect

women with history of cervical neoplasm.
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Introduction

Primary carcinoma of the vagina is a rare disease accounting for about 1-
2% of all gynaecologic malignances. ' Invasive squamous cell carcinoma
3, 5-10

(SCCVa) is the most frequent tumour representing 65-95% of all cases.

Despite all therapeutic advances, the overall 5-year survival rate is still poor. 2

11

Human papillomavirus (HPV) has been clearly implicated in the
pathogenesis of malignant tumours of the female lower genital tract. HPV has
been detected in almost 100% of cervical carcinomas. '#'® In vulvar carcinoma
HPV has been identified in 20-35% of all cases, being detected in 75-100% of
basaloid and warty carcinomas and in less than 20% of keratinizing squamous
cell carcinomas. '®2° Because of the low frequency of SCCVa, few series have
been published focusing on this tumour, and consequently there is scant
information on the implication of HPV infection with discrepant results in the
published series. There is also limited information on whether there are
pathological characteristics associated to HPV-positive tumours and the clinical
consequences of HPV infection. Moreover, it has not been determined whether

6" *Aimmunostaining, which in several locations such as the vulva or the

p1
head and neck region '®2' has been shown to be a reliable marker for HPV-
associated tumours can also be a useful marker of HPV infection in vaginal

neoplasms.

Finally, it has been shown that about 30% of patients with SCCVa have a
history of prior dysplasia or carcinoma of the uterine cervix. > ° 82124 A 5 year
free period is generally considered the distinction between a recurrent cervical

carcinoma and a new primary vaginal carcinoma, as 95% of the recurrences of
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cervical carcinoma occur within five years. 2 Nevertheless, there is a general
concern about this threshold and several authors have expanded that period to
10 years © or have even excluded all patients with any previous history of
cervical pathology. ™ Thus, it is not clear whether patients with previous cervical
lesions diagnosed more than 5 years before should or should not be considered

as primary SCCVa.

Our study was aimed to evaluate the role of HPV in the pathogenesis of
SCCVa with its possible clinico-pathological implications, to analyze the

usefulness of p16MN A

as a marker for HPV-associated SCCVa, determining
whether it may improve the results of pure histological classification or not, and
to evaluate the clinical impact on previous history of cervical or vulvar

intraepithelial or invasive neoplasm.

Materials and methods

CASE SELECTION

All cases of invasive squamous cell carcinoma of the vagina diagnosed in
a period of 15 years (1994-2008) were retrieved from the surgical pathology
files of two tertiary institutions in Barcelona, Spain, the Hospital Clinic and the

Hospital Vall d’Hebron. Thus, 32 cases were included in the study.

All tissues had been routinely fixed in 4% buffered neutral formalin and
embedded in paraffin. In all cases, both haematoxylin and eosin (H&E) glass
slides and paraffin blocks were available for review. In 17 patients (53.1%) a
colpectomy or a wide resection was performed. In 15 patients (46.9%) only a
small biopsy was available. The clinical charts were reviewed in all cases. The

medical records were abstracted to obtain information on patient’s age, clinical
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symptoms, location, other previous or concurrent neoplasms or premalignant
lesions, stage, treatment and clinical outcome. Patients with a previous history
of carcinoma of the uterine cervix diagnosed less than 5 years before were

excluded from the study. % 2°

HISTOLOGICAL EVALUATION

Representative blocks of all cases were chosen. Review of H&E stained
slides of the tumour specimens was performed independently by two
pathologists who did not know the results of HPV testing or the tumour staging
and clinical outcome. Tumours were classified and graded according to the
World Health Organization (WHO) classification. When differences between the
two independent evaluations were detected, a new evaluation was conducted

and a consensus diagnosis was reached.
DNA EXTRACTION

In all cases a representative block including both the invasive carcinoma
as well as the associated vaginal intraepithelial neoplasia (ValN) lesion was
selected. 10 um thick sections of formalin-fixed, paraffin embedded tissues
were cut using the sandwich technique, which implies that the first and last
sections are stained with H&E and used to confirm the adequacy of the sample,
whereas the central sections are used for DNA extraction. The microtome blade
was replaced after each case; a blank paraffin block was cut prior to cutting a
new sample. A vacuum cleaner was used to avoid cross-contamination
between paraffin blocks. The tissue sections were digested with proteinase K in

a volume of 250 ul at 56° C overnight. Proteinase K was heat inactivated at 95°

C for 10 minutes. A 1/10 dilution of the sample was used for PCR (10 pl).
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HPV DETECTION AND TYPING

A broad-spectrum HPV DNA amplification was performed using the short
PCR fragment (SPF10) primer set (Innogenetics Diagnostica, Spain) as
previously described. '® The SPF10 primers amplify a 65-bp fragment from the
L1 region of the HPV genome. PCRs were performed in 50 uL reaction following
standard conditions. For HPV amplification, a 9 minute denaturation step at
94°C was followed by 40 cycles of amplification using 1.5 I.U. DNA polymerase
(Amplitag Gold DNA polymerase, Applied Biosystems) with a thermocycler
(PTC-200, Peltier Thermal Cycler, MJ Research, Waltham, MA). Each cycle
included a denaturation step at 94°C for 30 seconds, a primer annealing step at
52°C for 45 seconds, and a chain elongation step at 72°C for 45 seconds. The
final elongation step was prolonged by 5 minutes. The PCR products were
subjected to electrophoresis in a 3% agarose gel and the 65-bp product was
visualized with ethidium bromide staining. Additional confirmation of the
presence of amplified HPV-specific sequences was performed using HPV DNA
enzyme immunoassay, a microliter plate-based hybridization assay. All samples
were then incubated with the INNO-LIPA HPV research assay (15). Twenty-five
individual HPV genotypes (6, 11, 16, 18, 31, 33, 34, 35, 39, 40, 42, 43, 45, 51,
52, 53, 54, 56, 58, 59, 66, 68, 70 and 74) can be identified simultaneously in a
single assay. In this assay 10 uL of denatured HPV PCR product was hybridized
to the genotype-specific probes immobilized as parallel lines on a nitrocellulose
strip. After the washing step, the products of hybridization were detected by a
colour reaction with alkaline-phosphatase-streptavidin conjugate and substrate

(5-bromo-4-chloro-3-indolyl phosphate and nitroblue tetrazolium), which resulted
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in a purple precipitate. The results of the hybridization were assessed visually by

comparing to the standard grid.

To confirm DNA amplification a second PCR was conducted with primers -
globin-PCO3 and B-globin-PCO5. In each series of cases we included a positive
control (squamous cell carcinoma of the cervix known to harbour HPV16), as
well as a negative control (distilled water).

IMMUNOHISTOCHEMISTRY

Immunohistochemical studies were done with the automated
immunohistochemical system Autostainer Link 48® (Dako Co, Carpinteria, CA,
USA). p16™“2 was detected using the CINtec histology kit (clone E6H4, mtm
Laboratories, Heidelberg, Germany), following the manufacturer’s protocol. In
each series a negative control consisting of a normal cervix, as well as a
positive control consisting of a CIN3, were included.

The evaluation of the p16™<+A

immunostained slides was performed on 3
different staining patterns: negative, focal, or diffuse staining. Negative staining
was defined as non-immunoreactive; focal staining was defined as non
continuous staining of isolated cells or small cell clusters. Diffuse staining was
defined as a continuous staining of cells of the basal and parabasal layers,
independently of the positive or negative staining in the centre of the tumour

nests. p16™** expression was nuclear, as well as cytoplasmic. Only cases

with diffuse staining were considered as positive for analytical purposes. 2

p53 was detected with the monoclonal antibody DO-7 (Dako). In each
series a positive control consisting of an endometrial serous papillary carcinoma

for p53 was included. p53 immunostaining was scored as negative when <1%
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of cells were positive, (+) when less than 5% were positive, (++) when less that
25% of cells were positive and (+++) when more than 25% of positive cells were

observed. '®
STATISTICAL ANALYSIS

Data was analyzed with the program SPSS (Version 15.0, SPSS Inc,
Chicago, IL, USA).Chi-square analysis or Fisher’s exact test were used for
comparisons between qualitative variables and Student’s t test and ANOVA were

applied for quantitative variables according to application conditions.

Results

HPV DETECTION AND CLINICAL CORRELATIONS

Table 1 lists the age, location, previous ValN, previous or concurrent other
associated neoplasms, as well as the results of HPV DNA detection for each
individual tumour. Of all tumours, 25 out of 32 (78.1%) were HPV positive,
whereas only 7 SCCVa were HPV-negative. All HPVs detected were of high risk
types and HPV16 was the type most frequently identified (18 out of 25 [72.0%)]

HPV-positive cases).

Patients with HPV-positive tumours were significantly younger than
patients with HPV-negative neoplasms (62.6 £13.8 vs. 74.0 = 8.5; p=0.049). All
tumours arising in women under 60 years (7 women) were positive for HPV. A
previous history of invasive carcinoma (7 patients) or high-grade intraepithelial
neoplasia of the uterine cervix (CIN2-3, 6 cases) or vulva (basaloid VINS, 1
patient) was identified in 56.0% (14/25) of women with HPV-positive tumours

and none of HPV-negative tumours (p=0.010). In all the cases the cervical or

Published on behalf of the British Division of the International Academy of Pathology
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vulvar neoplasm had been diagnosed more than 5 years before the diagnosis of
SCCVa and no evidence of relapse of the cervical tumour or premalignant
lesion had been detected during a period of at least 5 years. No differences in
mean age were observed between women with history of previous cervical or
vulvar neoplasm and women with HPV-positive tumours and no previous history
of neoplasm (61.7 £ 15.1 vs. 63.8 £ 12.8; p=0.715). Nineteen patients (59.4%)
presented because abnormal vaginal bleeding, in 11 women (34.4%) the
tumour was detected because of abnormal Pap test and in two a vaginal mass
was detected in a routine gynaecological examination. The upper third of the
vagina was exclusively involved in 8/25 (32.0%) HPV-positive and 0/7 (0%)

HPV-negative tumours (p=0.149).

HISTOPATHOLOGICAL AND IMMUNOHISTOCHEMICAL

CHARACTERISTICS

The histological and immunohistochemical characteristics of HPV-positive
and negative tumours are shown in table 2. Overall, 15 SSCVa were non-
keratinizing, 10 were keratinizing, 4 were basaloid and 3 were of warty type. 21
out of 25 HPV-positive tumours (84.0%) were of non-keratinizing, basaloid or
warty types, whereas only 4/25 (16.0%) tumours were of keratinizing type. In
contrast, 6 out of 7 HPV-negative tumours (85.7%) were of keratinizing type
(p<0.001). There was no association between HPV-type and any histological
type of tumour.

All but one HPV-positive tumours were strongly positive, showing diffuse

INK4:
6 a

basal staining (score +++) for p1 regardless of their histological type. The

staining for p16™“® was intense and clear both in the nuclei and in the
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cytoplasm and no background was observed in negative cases or in negative
areas of positive cases. Figure 1 illustrates the histological as well as the

6"™K42 staining of four HPV-positive tumours with non-keratinizing, basaloid

p1
and keratinizing features. p53 was positive in 3 out of 25 HPV-positive tumours.
One of them was negative for p16™*2, In this case a HPV52 was repeatedly

identified. In the HPV-negative group only one case showed intense and diffuse

positivity for p16™“2 (

score +++). This positive staining coexisted with a strong
and staining for p53. Figure 2 illustrates the histological as well as the p16™<42
staining of two HPV-negative tumours with keratinizing and non-keratinizing.
Table 3 shows the sensitivity, specificity, and predictive values for the diagnosis
of HPV-positive carcinoma of the vagina according to the following diagnostic

approaches: diffuse positivity for p16™*2 negative staining for p53 and non-

keratinizing, basaloid or warty histology.
TREATMENT AND FOLLOW-UP DATA

Table 4 shows the treatment received by each patient, and the follow-up
results. Twelve out of 23 women (47.8%) with HPV-positive tumours and
adequate follow-up and none out of 5 (0%) women with HPV-negative tumours
were alive without disease (p=0.052). Five out of 25 (24.0%) women with HPV-
positive tumours and 2/5 women (40.0%) with HPV-negative tumours died of
disease (p=0.587). The median survival was 113.9 months for women with
HPV-positive and 19.7 months for women with HPV-negative tumours
respectively (p=0.152). In the HPV-positive group of patients no differences
were observed in terms of survival between patients with a previous history of

cervical carcinoma (0 out of 7 died of disease), high grade premalignant cervical

Published on behalf of the British Division of the International Academy of Pathology
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or vulvar neoplasia (3 out of 7, 37.5% died of disease), or no previous history (3

out of 11, 27.3% died of disease) (p=0.200).

Discussion

Our results confirm previous evidence showing that, similarly to vulvar
invasive squamous cell carcinoma, invasive SCCVa develops following two
different ethiopathogenic pathways: one group is related to HPV infection,
whereas the second group of tumours arises via independent-HPV pathways.
However, in contrast with the 20-35% of tumours positive for HPV in the vulva '®
27.28 an overwhelming number of SCCVa (over 75% of the invasive SCCVa in
the present series) are HPV-positive. The high percentage of HPV-positive
tumours observed in our series is similar to the 81% observed in a recent series
published by Ferreira et al. ® but is clearly higher than the percentages reported
in older series. Although these variations might in part reflect different
prevalence of HPV infection in different areas, they are likely caused mainly by
the higher sensitivity of the HPV detection techniques used in these recent
reports. In this regard, in our study, like in the report by Ferreira et al, the
SPF10 primers have been used to detect HPV. These primers, which amplify a
small region of 65 bp, are particularly useful for studies based on formalin-fixed,
paraffin embedded tissue, and have been shown to be more sensitive than

other PCRs in this type of material. '®

In our study, HPV16 was identified in 72% of HPV-positive SCCVa. This
percentage is higher than the percentage of HPV16 reported in the uterine
cervix. '* This high percentage is however, similar to that observed in other

reports focused on SCCVa. '® These high percentages of HPV16 involvement
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observed in the vagina are as well similar to those observed in the vulva. '@
Moreover, percentages even higher than those (around 90%) have been
reported in most studies focusing on head and neck tumours. 223! Thus, our
data indicate that, as in all regions and patrticularly in sites other than the uterine
cervix, HPV16 is by far the most frequently involved type and that currently
developed vaccines may prevent the large majority SCCVa associated with

HPYV infection.

As it has been shown in the vulva, women with HPV-positive SCCVa were
significantly younger than patients with HPV-negative tumours. Nevertheless,
although it has been suggested that SCCVa associated to HPV could be similar

3,5.2224 there are

to cervical cancers in terms of risk factors and prognostic,
important differences between both neoplasm, particularly in age of
presentation. SCCVa and cervical cancer occur in different age groups: while
cervical carcinomas affect women younger than 60 years, SCCVa, is mainly a
disease of elderly postmenopausal women, as showed in previous studies. "%
22:32 On our study, only 7 tumours, all of them positive for HPV (21.9% of all

SCCVa; 28% of HPV-positive tumours) developed in women under 60 years.

In agreement with previous reports 3 > 2224

our results show that a high
percentage of women with SCCVa have a history of prior dysplasia or invasive
carcinoma of the uterine cervix. Following general consensus we have used in
this report a 5 year free period between any previous cervical or vulvar
neoplasm or relapse and the diagnosis of the SCCVa as the limit to distinguish
a recurrent cervical carcinoma and a new primary vaginal carcinoma.

Nevertheless, there is some concern about this threshold and several authors

have expanded that period to 10 years © or have even excluded all patients with

Published on behalf of the British Division of the International Academy of Pathology
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any previous history of cervical pathology. '® In our study no significant
differences were observed in age, and more importantly in terms of survival,
between patients with SCCVa-HPV positive and previous history of cervical or
vulvar neoplasia, and those with SCCVa-HPYV positive and no previous history
of cervical or vulvar disease. Thus, our findings suggest that this 5 year free
period is an adequate threshold to distinguish a recurrent cervical carcinoma

and a new primary vaginal carcinoma.

Our series confirms previous data showing that most HPV-positive SCCVa
are of non-keratinizing, basaloid or warty types, whereas most HPV-negative
tumours are commonly of keratinizing type. '® However, as observed in the
vulva, '® some overlap exists between the histological types and the association
with HPV. Thus, 16% of all HPV-positive SCCVa were of keratinizing type,
whereas 14.3% of the HPV-negative SCCVa showed non-keratinizing features.

18, 33

The present study confirms previous data from vulva, penis, * head

21,29, 31,35

and neck region, and anal canal *® showing that, as observed in the

3739 an intense and diffuse expression of p16™** in a SCCVa

uterine cervix,
indicates a high-risk HPV-associated process, this being irrespective of the
histological type. An intense and diffuse p16™<** expression was observed in
96% HPV-positive SCCVa and only in one (14.3%) non-HPV associated
SCCVa. In our series, the sensitivity and specificity of p16™<*® immunostaining
to detect HPV-associated carcinomas (96% and 87.5% respectively) were
higher than the sensitivity and specificity of histological classification and those

of p53 negative staining. Thus, our results clearly indicate that p16™<*A

immunostaining can be a useful tool to properly classify SCCVa into HPV-
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positive or HPV-negative and can be considered as almost equivalent to HPV

detection.

Finally no significant differences in terms of clinical stage, local recurrence
or survival were observed between HPV-positive and HPV-negative tumours.
However, the results are limited in this respect due to the small number of HPV-
negative tumours observed in our series, and should be confirmed in larger

studies.

In summary, our study confirms that SCCVa occur in two different groups
of patients. HPV-positive SCCVa, which account for over 75% of all SCCVa,
arise in younger women, and are frequently associated with previous HPV-
positive tumours or premalignant lesions of the uterine cervix, or vulva.
Histologically, HPV-positive SCCVa are frequently of non-keratinizing, basaloid
or warty type, and overexpress p16™<#. In contrast, HPV-negative tumours,
arise in elderly women, are histologically of keratinizing type and do not
overexpress p16™*2 Our study indicates that p16™**? is a reliable marker for

HPV-positive SCCVa and improves the results of pure histological classification.
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Table 1. Cases of primary squamous cell carcinoma of the vagina with age,

tumour location, other associated neoplasms and HPV type

Case Age Tumour location Previous ValN Associated neoplasm HPV type
1 53 Lower Unknown No 16
2 47 Upper Unknown CIN3 16
3 49 Upper Yes Carcinoma cervix 16
4 52 Upper Unknown CIN3 16
5 65 Unknown Yes Carcinoma cervix, VIN3 16
6 72 Lower Yes No 16
7 66 Upper No Carcinoma cervix 16
8 79 Lower Yes CIN3, Melanoma 16
9 86 Lower Yes VIN3 16
10 72 Middle Unknown No 16
11 65 All Yes No 16
12 78 Lower Yes Carcinoma cervix 16
13 45 Upper Yes Carcinoma cervix 16
14 38 Upper Yes Carcinoma cervix 16
15 72 Middle and lower No CIN3 16
16 61 Middle and lower No No 16
17 69 All No No 16
18 63 All Unknown CINS 16
19 69 All No Carcinosarcoma 35
endometrium
20 47 Upper Yes No 51
21 44 Middle No No 52
22 89 Middle Unknown No 52
23 75 All Unknown Carcinoma cervix 58
24 61 Upper Yes No 59
25 49 All Yes CIN2 68
26 71 All No No Negative
27 82 Middle and lower No No Negative
28 83 Middle Unknown No Negative
29 75 Upper and middle Unknown No Negative
30 60 All Unknown No Negative
31 67 Lower Unknown No Negative
32 80 Middle and lower No No Negative
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Table 2. Histological and immunohistochemical characteristics of human

papillomavirus-positive and -negative primary squamous cell carcinomas of the

vagina
High-risk human papillomavirus
Positive (n=25) Negative (n=7) p value
Histologic type 0.006
Keratinizing 4 (16.0 %) 6 (85.7 %)
Non-keratinizing 14 (56.0%) 1 (14.3%)
Basaloid 4  (16.0 %) 0 (0 %)
Warty 3 (12.0 %) 0 (0 %)

Immunohistochemistry

6N positivity 24 (96.0 %)

—

pi (14.3 %) <0.001

p53 positivity 3 (12.0%) 4 (645 %) 0.025
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Table 3. Sensitivity, specificity, positive and negative predictive values for the

diagnosis of human papillomavirus-associated carcinoma based on diffuse

positivity for p16™"**, negative staining for p53 and basaloid or warty histology.
p16MaA p53 (-) Non-keratinizing/
diffuse basaloid/warty histology
Sensitivity 96.0% 88.0% 95.5%
Specificity 85.7% 57.1% 60.0%
Positive predictive value 96.0% 88.0% 84.0%
Negative predictive value 85.7% 57.1% 85.7%

p16™** diffuse: Continuous staining of cells of the basal and parabasal layers

P53 (-): Less than 25% of positive cells (score 0, + or ++)
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Table 4. Primary squamous cell carcinoma of the vagina with treatment, relapse, and follow-up

Stage Months follow-

Case Treatment Relapse up Follow-up
1 Il Radiotherapy No 159.5 AWOD
2 I Radiotherapy Pelvis 33.2 DOD
3 Unknown Radiotherapy + Surgery 2 Vagina 15.6 AWOD
4 v Radiotherapy + Surgery ®¢ Pelvic 15.6 DOD
5 Unknown Surgery °© Vagina 148.3 AWD
6 Il Radiotherapy Vagina 9.4 AWOD
7 I Radiotherapy + Surgery @ No 134.2 AWOD
8 Il Radiotherapy + Surgery 2 Vagina 136.4 AWD
9 I Radiotherapy Pelvis 24.3 AWOD
10 [ Radiotherapy No 106.0 AWOD
11 I Radiotherapy + Surgery © Pelvic and abdominal 104.0 AWOD
12 I Surgery 2 No 2.2 AWOD
13 I Radiotherapy + Surgery 2 No 421 AWOD
14 I Radiotherapy + Surgery 2 Pelvis 83.7 AWOD
15 Il Radiotherapy + Chemotherapy No 26.1 AWOD
16 v Chemotherapy No 40.1 AWD
17 [ Palliative Progression 31.2 DOD
18 v Surgery 2 Pelvis and abdomen 57.4 AWD
19 v Radiotherapy Progression 9.0 AWD
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20 I Surgery ¢ No 12.4 AWOD
21 I Chemotherapy + Radiotherapy + Surgery > © ¢ Vagina 12.8 AWD
22 Il Radiotherapy Vagina 1.5 DOD
23 [ Chemotherapy + Radiotherapy No 0.9 AWD
24 I Surgery #°¢ Vagina 3.2 DOD
25 [ Radiotherapy + Chemotherapy No 10.5 DOD
26 1 Surgery *° Pelvis 11.4 AWD
27 I Radiotherapy Progression 7.3 AWD
28 Il Radiotherapy No 36.2 AWD
29 \Y Surgery 2 No 15.7 DOCT*
30 Il Radiotherapy + Chemotherapy No 4.9 DOCT**
31 Il Radiotherapy Vagina + lymph nodes 12.8 DOD
32 [ Palliative Progression 0.5 DOD

2: Partial colpectomy; °: total hysterectomy with bilateral salpingooophorectomy; ®: Pelvic lymphadenectomy; ¢: Posterior exanteration; ©:
Total colpectomy; AWOD: Alive without disease; AWD: alive with disease; DOD: Dead of disease; DOC: Dead of complications of
treatment; * dead of surgical complications; **: dead of sepsis
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LEGEND OF FIGURES

Figure 1. Human papillomavirus-positive squamous cell carcinomas of the
vagina. A: Basaloid; B: warty, C: keratinizing types, H&E staining. Inset in B
koilocytotic change. Diffuse immunohistochemical expression of p16™<*A

(A’,B',C).

Figure 2. Human papillomavirus-negative vulvar squamous cell carcinomas. A,
B, C: keratinizing type. A: H&E, B: negative staining for p16"™<**; C: negative
staining for p53; D, E, F: non-keratinizing type. D: H&E, E: negative staining for

p16™K*: F: positive staining for p53.
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Table 1. Cases of primary squamous cell carcinoma of the vagina with

age, tumour location, other associated neoplasms and HPV type

Case Age Tumour location Previous ValN Associated neoplasm HPV type
1 53 Lower Unknown No 16
2 47 Upper Unknown CIN3 16
3 49 Upper Yes Carcinoma cervix 16
4 52 Upper Unknown CIN3 16
5 65 Unknown Yes Carcinoma cervix, VIN3 16
6 72 Lower Yes No 16
7 66 Upper No Carcinoma cervix 16
8 79 Lower Yes CIN3, Melanoma 16
9 86 Lower Yes VIN3 16
10 72 Middle Unknown No 16
11 65 All Yes No 16
12 78 Lower Yes Carcinoma cervix 16
13 45 Upper Yes Carcinoma cervix 16
14 38 Upper Yes Carcinoma cervix 16
15 72 Middle and lower No CIN3 16
16 61 Middle and lower No No 16
17 69 All No No 16
18 63 All Unknown CINS 16
19 69 All No Carcinosarcoma 35
endometrium
20 47 Upper Yes No 51
21 44 Middle No No 52
22 89 Middle Unknown No 52
23 75 All Unknown Carcinoma cervix 58
24 61 Upper Yes No 59
25 49 All Yes CIN2 68
26 71 All No No Negative
27 82 Middle and lower No No Negative
28 83 Middle Unknown No Negative
29 75 Upper and middle Unknown No Negative
30 60 All Unknown No Negative
31 67 Lower Unknown No Negative
32 80 Middle and lower No No Negative
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Table 2. Histological and immunohistochemical characteristics of human

papillomavirus-positive and -negative primary squamous cell carcinomas of the

vagina
High-risk human papillomavirus
Positive (n=25) Negative (n=7) p value
Histologic type 0.006
Keratinizing 4 (16.0 %) 6 (85.7 %)
Non-keratinizing 14 (56.0%) 1 (14.3%)
Basaloid 4  (16.0 %) 0 (0 %)
Warty 3 (12.0 %) 0 (0 %)

Immunohistochemistry

6N positivity 24 (96.0 %)

—

pi (14.3 %) <0.001

p53 positivity 3 (12.0%) 4 (645 %) 0.025
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Table 3. Sensitivity, specificity, positive and negative predictive values for the

diagnosis of human papillomavirus-associated carcinoma based on diffuse

positivity for p16™"**, negative staining for p53 and basaloid or warty histology.
p16MaA p53 (-) Non-keratinizing/
diffuse basaloid/warty histology
Sensitivity 96.0% 88.0% 95.5%
Specificity 85.7% 57.1% 60.0%
Positive predictive value 96.0% 88.0% 84.0%
Negative predictive value 85.7% 57.1% 85.7%

p16™*** diffuse: Continuous staining of cells of the basal and parabasal layers

P53 (-): Less than 25% of positive cells (score 0, + or ++)
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Table 4. Primary squamous cell carcinoma of the vagina with treatment, relapse, and follow-up

Stage Months follow-

Case Treatment Relapse up Follow-up
1 Il Radiotherapy No 159.5 AWOD
2 I Radiotherapy Pelvis 33.2 DOD
3 Unknown Radiotherapy + Surgery ? Vagina 15.6 AWOD
4 v Radiotherapy + Surgery ¢ ¢ Pelvic 15.6 DOD
5 Unknown Surgery ° Vagina 148.3 AWD
6 Il Radiotherapy Vagina 9.4 AWOD
7 I Radiotherapy + Surgery @ No 134.2 AWOD
8 Il Radiotherapy + Surgery 2 Vagina 136.4 AWD
9 I Radiotherapy Pelvis 243 AWOD
10 1 Radiotherapy No 106.0 AWOD
11 I Radiotherapy + Surgery °© Pelvic and abdominal 104.0 AWOD
12 I Surgery @ No 2.2 AWOD
13 I Radiotherapy + Surgery ® No 421 AWOD
14 I Radiotherapy + Surgery ® Pelvis 83.7 AWOD
15 Il Radiotherapy + Chemotherapy No 26.1 AWOD
16 A% Chemotherapy No 40.1 AWD
17 1] Palliative Progression 31.2 DOD
18 A\ Surgery @ Pelvis and abdomen 57.4 AWD
19 v Radiotherapy Progression 9.0 AWD
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20 [ Surgery ¢ No 12.4 AWOD
21 I Chemotherapy + Radiotherapy + Surgery ® ¢ Vagina 12.8 AWD
22 Il Radiotherapy Vagina 1.5 DOD
23 I Chemotherapy + Radiotherapy No 0.9 AWD
24 I Surgery *° Vagina 3.2 DOD
25 I Radiotherapy + Chemotherapy No 10.5 DOD
26 11 Surgery P Pelvis 11.4 AWD
27 I Radiotherapy Progression 7.3 AWD
28 Il Radiotherapy No 36.2 AWD
29 v Surgery ? No 15.7 DOCT*
30 Il Radiotherapy + Chemotherapy No 4.9 DOCT**
31 Il Radiotherapy Vagina + lymph nodes 12.8 DOD
32 I Palliative Progression 0.5 DOD

@ Partial colpectomy; . total hysterectomy with bilateral salpingooophorectomy; ©: Pelvic lymphadenectomy; d: Posterior exanteration; ©:
Total colpectomy; AWQOD: Alive without disease; AWD: alive with disease; DOD: Dead of disease; DOC: Dead of complications of
treatment; * dead of surgical complications; **: dead of sepsis
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Figure 1. Human papillomavirus-positive squamous cell carcinomas of the vagina. A: Basaloid; B:
warty, C: keratinizing types, H&E staining. Inset in B koilocytotic change. Diffuse
immunohistochemical expression of p16INK4A (A’,B’,C").
297x209mm (300 x 300 DPI)
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LEGEND OF FIGURES

Figure 1. Human papillomavirus-positive squamous cell carcinomas of the
vagina. A: Basaloid; B: warty, C: keratinizing types, H&E staining. Inset in B
koilocytotic change. Diffuse immunohistochemical expression of p16™<*A

(A',B’,C).

Figure 2. Human papillomavirus-negative vulvar squamous cell carcinomas. A,
B, C: keratinizing type. A: H&E, B: negative staining for p16"™"**; C: negative
staining for p53; D, E, F: non-keratinizing type. D: H&E, E: negative staining for

p16™K*: F: positive staining for p53.
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