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Abstract Several studies have suggested a possible role
of human papillomavirus (HPV) in the pathogenesis of
endometrial carcinoma. The aim of the study was to
investigate the presence of HPV DNA in endometrium
cancers and nonneoplastic endometrium. Sixty endometrial
adenocarcinomas with and without squamous differentia-
tion and the nonneoplastic endometrium tissue of fifty-six
of the same patients were analyzed for the presence of
family 16 and family 6 HPV DNA by using chromogenic
in situ hybridization technique on formalin-fixed and par-
affin-embedded archival samples, and the results were
confirmed by polymerase chain reaction method. HPV
DNA was not detected either in the endometrial adeno-
carcinoma with or without squamous differentiation, or in
the nonneoplastic endometrium tissue. It appears that HPV
does not play any role in the pathogenesis of endometrial
carcinoma, since endometrium may not to be a suitable
host for HPV replication.
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Background

Endometrial carcinoma is the most common neoplasm of
the female genital tract and the fourth most frequent cancer
in women (3.9 %) [1, 2]. The strong association between
hyperestrogenism and the development of endometrial
cancer was established. Obesity and diabetes are also well-
defined risk factors for endometrial cancer. Other factors
that have been associated with an increased risk of endo-
metrial cancer include early age of menarche, later age of
menopause and nulliparity. Endometrial cancer risk is
correlated with dietary factors, decreased energy expendi-
ture and decreased physical exercise [2, 3].

Worldwide, approximately 15-20 % of human cancers
are associated with viral infections [4-6]. Among them,
HPV has emerged as one of the most important risk factors
for human cancer and is recognized as an etiologic agent in
virtually all cases of cervical cancers. Furthermore, HPV is
also linked to other anogenital cancers as well as to a subset
of head and neck cancers [4, 5]. However, the relationship
between HPV and other malignancies including upper
genital tract, respiratory tract, digestive tract and breast
carcinomas is not clear [7-11].

In this study, we analyzed tumor samples and nontu-
moral endometrium tissues to detect HPV DNA in order to
clarify the controversial role of HPV in endometrium
carcinomas.

Methods
Patients and tumor samples

A total of 60 endometrial carcinomas were obtained from
the archives of Dr. Lutfi Kirdar Research and Training
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Hospital, Pathology Department. The samples comprised
hysterectomy specimens that were surgically removed in
2011-2012. All tumor specimens were fixed in 10 % buf-
fered formalin, processed routinely and embedded in par-
affin. All the available hematoxylin—eosin-stained sections
were reviewed in order to evaluate the histological type,
the myometrial invasion status, the cervical extension of
endometrial carcinoma and the presence of cervical intra-
epithelial neoplasia. Two representative tissue blocks from
each case were chosen and CISH was applied. One of the
tissue blocks had neoplastic tissue, and the other block had
residual nonneoplastic endometrium. Out of 60 endome-
trial carcinomas, 4 cases had no residual nonneoplastic
endometrium tissue. Therefore, we had 60 paraffin blocks
containing adenocarcinoma and 56 blocks containing
nonneoplastic endometrium to investigate the presence of
HPV DNA by CISH method. In order to confirm the sen-
sitivity of CISH method, we analyzed the presence of HPV
DNA in 30 paraffin blocks containing adenocarcinoma
(50 % of all endometrium adenocarcinoma) and 25 blocks
containing nonneoplastic endometrium tissue (44.6 % of
all nonneoplastic endometrium tissue).

For control group, 6 samples with high-grade cervical
intraepithelial lesion and 2 samples with vulvar condyloma
accuminatum were chosen.

Chromogenic in situ hybridization

Chromogenic in situ hybridization (CISH) was applied on
formalin-fixed and paraffin-embedded tumor samples;
4-um-thick sections were obtained and each section was
deparaffinized in the incubator for 60 min at 80 °C. Fol-
lowing the deparaffinization HPV III family 16 and HPV II
family 6, probes were used in conjunction with ISH/VIEW
Blue Plus Detection Kit and other reagents to stain the
paraffin-embedded tissue on the Benchmark Series auto-
mated slide-stainers. Family 16 probe cocktail has an
affinity to HPV genotypes 16, 18, 31, 33, 35, 39, 45, 51, 52,
56, 58 and 66, and family 6 probe cocktail has an affinity to
HPV genotypes 6 and 11. The specificity of the DNA
probes was checked by using positive control sections of
high-grade squamous intraepithelial lesion in cervical tis-
sues for family 16 group and vulvar condyloma accumin-
atum for family 6 group.

Polymerase chain reaction (PCR) method

DNA was extracted from paraffin blocks and amplification
was made by using a “Rotor-Gene Q” (Qiagen, Germany).
After DNA was amplified, screening was performed by
melting curve analysis, and genotyping was performed by
pyrosequencing. In the kit, HPV/B-globin primers ampli-
fied a conserved genomic region of HPV with the human
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B-globin gene which should always be present in the
extracted DNA, and for that matter was used as internal
control. By using the “PyroMark'™ Q96 ID system”
(Qiagen), genotype-specific and 30-base pair log sequences
were obtained with sequencing primers HPV 1 seq primer,
HPV 2 seq primer, HPV 3 seq primer and HPV 4 seq
primer. Alignment of sample sequences against the HPV
library’s genotype-specific sequences was performed with
the “PyroMark™ IdentiFire software 1.0” (Qiagen).

Results

Sixty endometrial carcinomas were reviewed from our
files. In the study group, the patients’ age varied from 37 to
83 with a mean age of 58.3 years. They included 4 (6.6 %)
papillary serous carcinomas and 56 (93.4 %) endometrioid
adenocarcinomas. Squamous differentiation was present in
16 (26.6 %) of endometrioid adenocarcinomas. We did not
identify any koilocyte-like changes in the squamous dif-
ferentiation areas. Tumors were evaluated for grading and
staging in accordance with the International Federation of
Gynaecologic Oncology (FIGO), 1989 [2]. Twenty-three
(38.3 %) cases were grade I, 27 (45 %) grade II and 10
(16.7 %) grade III tumors. Five (8.3 %) tumors were
confined to the endometrium (stage IA), 43 (71.7 %)
involved the inner half of the myometrium (stage IB) and
the remaining 12 (20 %) involved more than half of the
uterine wall (stage IC). Cervical extension of endometrial
adenocarcinoma was shown in 8 (13.3 %) cases. In only
one case, low-grade cervical intraepithelial Ilesion
coexisted.

Endometrial hyperplasia was present in 23 (38.3 %),
atrophy in 19 (34 %), normal endometrium in 11(19.6 %)
and endometrial polyp in 3 (5.3 %) cases out of 56 residual
nonneoplastic endometrium tissues.

By using CISH method, out of 60 samples with endo-
metrial carcinomas, papillary serous carcinomas and
endometrioid adenocarcinomas regardless of the squamous
differentiation were found negative for both HPV DNA
family 16 and family 6 (Fig. 1). Fifty-six samples of
residual nonneoplastic endometrium tissues were also
negative.

Polymerase chain reaction (PCR)-based detection of
HPV DNA was also negative in all 30 samples of endo-
metrium adenocarcinomas and 25 samples of nonneoplas-
tic endometrium tissue.

On the other hand, all cervical tissues with high-grade
intraepithelial lesions were positive for HPV DNA family
16, and vulvar tissues with condyloma accuminatum were
positive for HPV DNA family 6 in the control group
(Fig. 2).
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Fig. 1 Endometrioid adenocarcinoma, negative for HPV DNA
(CISH x200)
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Fig. 2 Cervical intraepithelial lesion, positive for family 16 HPV
DNA (CISH x200)

Discussion

Human papillomavirus (HPV) was thought as being site-
and tissue-specific, infecting the stratified squamous epi-
thelium of the lower female genital tract, such as vulva,
vagina and ectocervix [11, 12]. Multiple molecular studies
have reported that HPV-mediated carcinogenesis is mainly
due to the oncogenic activities of the viral early proteins E6
and E7. The E6 and E7 oncoproteins contribute to tumor
initiation and also play an important role in the malignant
progression through the induction of genomic instability
and other mechanisms. The major cellular targets of the E6
and E7 oncoproteins, the p53, and the pRB tumor sup-
pressor proteins are dysfunctional at some level in the
tumor-suppressing pathway in almost every human solid

tumor, and these aberrations are well-accepted to represent
almost all universal driver mutations [3, 12, 13].

Today, it is well established that HPVs are very
important human carcinogens causing not only the vast
majority of cervical cancers but also a substantial propor-
tion of other anogenital, head and neck cancers [5]. The
role of HPV in the pathogenesis of other types of carci-
nomas such as breast, bladder and colorectal carcinomas
has also been extensively investigated [7, 9, 10, 14-17].

HPV was known to be associated with squamous cell
carcinoma, but it has also been found to be associated with
adenocarcinoma. Although earlier reports suggested a
minor etiopathological role of the virus, recent investiga-
tions supported the importance of the virus in the devel-
opment of adenocarcinoma in cervix [3, 18-22]. Because
of the vicinity of the endometrial cavity to the mucosal
surfaces of the genital tract, HPV may play a role in the
carcinogenesis of endometrial adenocarcinomas. Until
now, the role of HPV in endometrial carcinomas has been
investigated by contradictory results [11, 19, 21-27]. The
studies showed that the presence of HPV DNA in endo-
metrium cancers differed in a range from 9.1 to 24 %. Most
of the HPVs were defined as the high-risk type. HPV DNA,
mostly the 16 and 18 subtypes, was more intensively
present in squamous differentiation areas [11, 23-26, 28].

Apart from the studies suggesting positive correlation,
there are also many other published studies made on this
subject showing negative correlation in which HPV either
could be detected weakly only in a few cases or could not
be detected at all in any endometrium carcinomas [11, 18,
19, 21, 22, 28-30].

O’Leary et al [24] in 63 cancers of series showed the
segregation of the low-risk HPV type (HPV 6 and HPV 11)
with benign squamous metaplastic epithelium and the high-
risk type (HPV 33) with malignant squamous epithelium in
endometrium adenocarcinomas. In this study, low-risk type
(HPV 6) and high-risk type (HPV 33) were determined
together in one case as a mixed infection.

Konidaris et al. investigated the frequency of HPV by
in situ hybridization in 68 women with cervical cancers, 43
women with endometrial cancers and 84 women with
benign gynecological diseases. The HPV detection rate was
highest in the cervical cancer group (74.8 %) and the most
common subtypes were 16 and 18. In the endometrial
carcinoma group, HPV was present in 27.9 % of the cases
and the most common subtypes were 31, 33 and 51. In the
specimens with benign gynecological lesions, HPV was
shown in 45.2 % of the cases and the most common sub-
types were 6 and 11 [31]. The association of HPV with
malign and benign lesions of the uterine endometrium has
also been investigated by additional studies [11, 25].

Giardano et al. [32] detected HPV DNA as weak posi-
tive in the upper genital tract of all the 9 hysterectomy
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specimens comprising HPV-positive invasive cervical
carcinomas. They suggested that HPV detected in the upper
genital tract could be a sign of a latent HPV infection, as
well as a sign of the existence of micrometastases con-
taining HPV DNA.

In our study, we used CISH method for the detection of
HPV DNA family 16 and family 6 in 60 cases of endo-
metrium carcinomas and 56 nonneoplastic endometrium
tissues. However, no HPV DNA was detected in any of the
endometrium adenocarcinomas with or without squamous
differentiation, as well as in any of the nonneoplastic
endometrium tissues. In one of the hysterectomy speci-
mens, there was a cervical intraepithelial lesion which was
infected by HPV DNA family 16 and an endometrial
adenocarcinoma which was not affected by HPV at all. On
the other hand, HPV DNA family 16 was detected in all
cervical tissues with high-grade intraepithelial lesion, and
HPV DNA family 6 was detected in vulvar condyloma
accuminatum tissues in the control groups. In order to
analyze the sensitivity of CISH method, we also confirmed
the negative results by PCR method in approximately 50 %
of the cases, which is extremely sensitive and specific for
the detection of HPV DNA. PCR-based detection of HPV
DNA was again negative in all endometrium adenocarci-
nomas and in nonneoplastic endometrium tissues.

In our study, no relation between HPV and endometrial
adenocarcinoma was observed contrary to many other
published data. According to us, the reason of this differ-
ence may be hidden in the rate of the general HPV prev-
alence of the Turkish population. Although a current data
on the exact prevalence is not available, there is a survey
made on the Turkish population which reported the HPV
prevalence rate as 2.14 % [33].

Conclusions

In the study we have made, HPV DNA was not present in
any of the neoplastic and nonneoplastic endometrium tis-
sues. Although we suggest that HPV infection is unlikely to
have any role in the etiology or the pathogenesis of the
endometrial adenocarcinomas due to the fact that we could
not detect any HPV DNA in our series, we believe that it is
necessary to make further research on this area in order to
clarify the issue.

Conflict of interest We declare that we have no conflict of interest.
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