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A b s t r a c t

Introduction: Warty carcinoma (WC) of the uterine cervix is a rare subtype 
of squamous-cell carcinoma (SCC), and its frequency, clinical behaviour, and 
aetiology are obscure. It originates from condylomas, and a viral carcinogen-
esis seems logical.
Material and methods: Retrospective analysis was performed of all cervi-
cal carcinomas (CC), diagnosed at a single institution for a 10-year period. 
Analysed patients had stage I carcinoma. Patients with WC were identified, 
and their tumour samples were tested for high-risk HPV (hr-HPV) and EBV, 
using PCR and ISH. Clinical characteristics and WC rates across all stage I CC 
patients were assessed. All patients had minimum 3-year follow-up, and 
overall survival (OS) and 5-year survival rates were calculated.
Results: WC comprised 2.2% of all stage I CC (n = 630). The mean age of the 
patients was 48 years (range: 29–72). The primary tumour size was 2 cm in 
4 (28.6%) patients, 2–4 cm in 2 (14.3%) patients, and 4 cm in 8 (57.1%) pa-
tients. Lymph node metastasis was found in 1 (7.1%) patient. EBV or hr-HPV 
were detected in 2 (18.2%) patients using ISH, with no coinfection reported. 
Hr-HPV was detected in 2 (18.2%) patients; EBV in 4 (36.4%) cases, and in  
2 of them (18.2%) there was a  co-infection. Thirteen patients had a  fol-
low-up of ≥ 5 years and their 5-year OS was 100%.
Conclusions: WC is a rare subtype of SCC with good prognosis, regardless of 
viral status. In contrast to SCC, its aetiology is not related to hr-HPV. The role 
of EBV remains unclear and cannot currently be denied.

Key words: aetiology, in situ hybridisation, polymerase chain reaction, 
human papillomavirus, Epstein-Barr virus, warty carcinoma.

Introduction

Cervical carcinoma is the fourth most common cancer in women [1]. 

Its genesis is commonly associated with human papillomavirus (HPV), 
human herpesvirus II, and cytomegalovirus [2]. HPV infections are con-
sidered to be primarily responsible for the disease [3–5]. Increasingly, 
more authors focus on Epstein-Barr virus (EBV) as a player in the onco-
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genesis of carcinoma of the cervix [6, 7]. Until now 
no definite aetiological factor has been identified.

Histologically, cervical carcinomas are classified 
into squamous cell carcinomas (SCC), adenocarci-
nomas, and adenosquamous carcinomas. SCC are 
the most frequent histological type – in 90 to 95% 
of the cases [8], which is further subdivided into 
subtypes, one of which is warty carcinoma [9]. Data 
about this subtype in the literature is scarce, and 
low-risk types of HPV are discussed in relation to its 
occurrence [10]. A viral co-infection (high-risk HPV 
(hr-HPV) and EBV) is implicated in the oncogene-
sis of SCC in general [11]; it is speculated that this 
co-infection could be a poor prognostic factor [12].

Our study aims to assess the incidence of hr-
HPV and/or EBV infection in patients with warty 
carcinoma of the uterine cervix via two different 
methodologies: in situ hybridisation (ISH) and 
polymerase chain reaction (PCR). If hr-HPV is not 
implicated in the aetiology of warty carcinoma, 
further larger tests of more rare and low-risk sub-
types of HPV may be justified.

Material and methods

We performed a  retrospective analysis of all 
cases of warty carcinoma of the uterine cervix, 
treated initially with surgery at the Gynaecologic 
Oncology Clinic, University Hospital, Pleven, Bul-
garia. Data were collected for a 10-year period (Jan 
2009–Dec 2016); the analysed cohort of patients 
included clinical stage I  carcinoma of the cervix, 
i.e. the patients who were initially referred to sur-
gery. The date of the last follow-up was Decem-
ber 2019. Clinical data were extracted from the 
medical records and patient’s files. Prior to study 
inclusion, identified cases with warty carcinoma 
were subjected to a mandatory histology revision 
and confirmation of the histological diagnosis by 
a  dedicated histopathologist. Pathological and 
clinical staging was defined as per TNM classifi-
cation or FIGO staging. We analysed the clinical 
characteristics of the patients with warty carcino-
ma and calculated the rate of warty carcinoma. 
We assessed overall survival (OS) rate and calcu-
lated 5-year survival. To search for viral infections, 
slides from the paraffin-embedded tissues were 
tested for hr-HPV and EBV infection using two 
methodologies for viral DNA assessment: chromo-
genic ISH and real-time PCR. Statistical analysis 
was done with SPSS for Windows.

Chromogenic in situ hybridisation 

Chromogenic in situ hybridisation (CISH) 
testing for EBV was done manually, using a  Zy-
toFast EBV Probe (ZytoVision) for detection of 
Epstein-Barr (EBV) RNA in paraffin-embedded tis-
sues, and the ZytoFast Plus CISH Implementation 

Kit HRP-DAB (ZytoVision). Specimen pretreatment 
(e.g. dewaxing, proteolysis, etc.) and further pro-
cessing was performed as per instructions pro-
vided by the manufacturer. Enzyme reaction with 
chromogenic substrates led to the formation of 
coloured precipitates. Hybridised probe fragments 
were visualized by light microscopy after nuclei 
dye counterstaining. Patients were tested for HR-
HPV DNA using a Ventana Benchmark Autostainer 
with a commercial kit (Inform HPV III family 16 tri-
als [B] recognising HPV 16, 18, 31, 33, 35, 39, 45, 
51, 52, 56, 58, and 66 subtypes) and ISH iVIEW 
Blue Plus Detection Kit.

Real-time PCR

EBV- and HPV-DNA in all extracted DNA sam-
ples were tracked by AmpliSens EBV-screen/
monitor-FRT PCR kit and the AmpliSens HPV HCR 
genotype-FRT PCR kit (HR HVP 16, 18, 31, 33, 35, 
39, 45, 51, 52, 56, 58, 59), respectively (Ecoli s.r.o., 
Slovak republic). Preparation of the PCR reaction 
mixture and PCR cycling parameters were as per 
instructions of the manufacturer. The β-globin 
gene served as an internal endogenous control. 
The PikoReal 96 Real-Time PCR System (Thermo 
Scientific, USA) was used for DNA amplification 
and detection of fluorescent dyes. Reactions were 
considered valid only if no PCR products were 
found in the negative control.

Results

In 630 patients with stage I cervical carcinoma 
were identified. Fourteen patients were diagnosed 
with warty carcinoma, which represented 2.2% of 
all cases of stage I cervical carcinoma. Three of the 
cases were excluded from the study due to ma-
terial exhaustion and inability to conduct further 
tests.

The mean age of patients diagnosed with warty 
carcinoma was 48 years (range: 29–72 years). 
Six (42.9%) patients had FIGO stage IB1, and  
8 (57.1%) patients had FIGO stage IB2 disease. In  
4 (28.6%) patients the primary tumour size was  
< 2 cm, and in 8 (57.1%) patients the primary tu-
mour size was > 4 cm. Metastatic lymph nodes 
were present in only 1 (7.1%) patient. One pa-
tient died 113 months after the diagnosis due to 
a  non-cancer-related reason. The 5-year survival 
rate was 100% in 13 patients with 5-year follow-up 
(92.9%). Table I  summarises some clinical and 
pathoanatomical characteristics of the patients.

Eleven cases were tested for viral DNA, using 
ISH and rt-PCR. Either EBV or hr-HPV were detected 
in 2 (18.2%) patients using ISH (Figures 1 and 2).  
There was no co-infection detected with ISH. PCR 
detected hr-HPV in 2 (18.2%) and EBV in 4 (36.4%) 
patients, with 2 of the cases being a co-infection 
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(18.2%). PCR detected all ISH-positive for viral 
DNA via cases and additionally discovered four 
positive results (two for hr-HPV and two for EBV). 
These results are summarised in Table II.

Discussion

Warty carcinoma of the uterine cervix is a spe-
cific, rare subtype of squamous cell carcinoma. It 

is not well described in the literature. Its name 
“warty” describes the condylomatous features of 
the tumour with two parts: condyloma and inva-
sive squamous cell carcinoma. Condylomas arise 
from normal epithelial tissue. Low-risk HPV types 
are considered relevant to the development of 
genital warts10, which are thought to be a  pre-
cursor lesion of warty carcinoma. Originating 

Table I. Clinical and pathoanatomical characteristics of the patients

Case Age Tumour size 
[cm]

LN metastasis ISH PCR Outcome

HPV EBV HPV EBV

1 50 < 2 Negative – – – – Alive at 46th month

2 54 < 2 Negative + – + + Died at 113th month

3 30 > 4 Negative – – – – Alive at 130th month

4 29 > 4 Negative – – – – Alive at 127th month

5 40 B/n 2 and 4 Negative – – – – Alive at 115th month 

6 42 > 4 Negative – – – + Alive at 93rd month

7 45 > 4 Positive – – – – Alive at 90th month

8 56 < 2 Negative – – – – Alive at 88th month

9 72 > 4 Negative – + + + Alive at 70th month

10 38 < 2 Negative – – – – Alive at 69th month

11 63 B/n 2 and 4 Negative – – – + Alive at 60th month

12 55 > 4 Negative NA NA NA NA Alive at 60th month

13 49 > 4 Negative NA NA NA NA Alive at 140th month

14 63 > 4 Negative NA NA NA NA Alive at 94th month

ISH – in situ hybridisation, PCR – polymerase chain reaction, HPV – human papillomavirus, EBV – Epstein-Barr virus.

Figure 2. Signals produced by EBV probe in nuclei 
in warty carcinoma case. ISH 400×

Figure 1. Signals produced by HPV probe in nuclei 
in warty carcinoma cases. ISH 400×

Table II. Positivity for EBV and HPV by methodology (PCR or ISH)

Method Positive for EBV only Positive for hr-HPV only Positive for both

PCR 36.4% 18.2% 18.2%

ISH 9.1% 9.1% –
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from condylomas, it is logical to suspect a  role 
for low-risk HPV in the aetiology of warty carci-
noma, as well. But not all condylomas progress 
to warty carcinoma. The presence of koilocytes is 
a key feature of condylomas, which is preserved 
in warty carcinoma and may represent an indirect 
histological confirmation for the role of low-risk 
HPV. Histological parameters of warty carcinoma, 
besides the large number of koilocytes in the su-
perficial and intermedia stratums of the epitheli-
um, include biphasic pattern of a condylomatous 
and papillary configuration at the surface and 
SCC at the bottom. It appears that the malignant 
transformation of the foci is directly related to the 
condyloma [13]. However, another subtype of SCC 
– the verrucous carcinoma – represents malignant 
transformation with complete absence of koilo-
cytes and hr-HPV aetiology [13]. Because the aeti-
ology of SCC is in most cases related to HR-HPV, it 
is logical to assume that warty carcinoma is also 
potentially related to the same viruses. To the best 
of our knowledge, viral factors associated with the 
genesis of this carcinoma subtype have not been 
described until now. 

Our cohort of patients was inconsistently pos-
itive for either EBV, HPV, or both. The rate of pos-
itivity for any of these infections by RT-PCR was  
6 out of 22 tests (27.3%). The numbers are too 
modest for any conclusions, but it seems that 
hr-HPV or EBV are not frequently detected. Addi-
tionally, the presence of koilocytes in both con-
dylomas and warty carcinoma under microscope 
suggest the participation of low-risk HPV, which 
needs to be further assessed, probably via RT-PCR.

The role of EBV is even less clear. We detect-
ed EBV DNA in 4 (36.4%) cases using PCR, and in 
half of them a co-infection with HPV was identi-
fied. Increasing evidence in the literature shows 
a potential association between EBV and cervical 
carcinoma, especially when coexisting with HPV 
[14, 15]. Our results confirm that EBV alone or 
as a coinfection with HPV may be involved in the 
genesis of warty carcinoma.

As well as data about the aetiology of warty 
carcinoma, we also tried to describe some of its 
clinical features. All patients had stage I disease 
and were treated as per ESMO and NCCN guide-
lines for management of cervical warty carcinoma 
[16, 17]. Radical hysterectomy with bilateral pel-
vic lymph dissection was the surgery of choice. 
An interesting observation was that patients with 
EBV viral infection had larger tumours (> 4 cm), 
but the numbers are too small for any conclusions 
to be drawn. Another interesting finding is relat-
ed to the prognosis of this subtype of SCC. Warty 
lesions are usually located only onsite within the 
cervix and do not infiltrate towards other anatom-
ical structures. To the best of our knowledge, there 

are only exceptional cases of warty carcinoma in 
the literature where a  paraovarian metastasis, 
a pouch of Douglas metastasis and right paratub-
al metastasis, or involvement of the uterine body 
[10] were described 18. In our study group we ob-
served a case of direct infiltration to the uterine 
body as well and a case of two micrometastases 
in pelvic lymph nodes. These were seen when the 
primary tumour exceeded 4 cm, which is consid-
ered a  risk factor for lymphogenous metastisa-
tion. No lymphovascular invasion was seen in any 
of the cases. The overall and relapse-free survival 
rates did not correlated with viral status or tumour 
size. As in the scientific literature, perimenopausal 
women are considered to be at higher risk [18], 
which was confirmed in our cohort, in which 45% 
of the patients were pre-menopausal. 

In conclusion warty carcinoma of the uterine 
cervix is a  specific, rare subtype of squamous 
cell carcinoma. It is associated with good progno-
sis and higher survival rates as compared to the 
same stage of the classic SCC. In contrast to clas-
sic SCC, high-risk HPV types are not involved in its 
genesis. However, the role of EBV remains unclear 
and cannot currently be denied. The role of low-
risk HPV should be further explored.
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