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Abstract
Introduction: Role of Epstein–Barr virus (EBV) infection as an etiological agent in nasopharyngeal carcinoma (NPC) of type III and type
II is well known. But there are not many studies showing association between NPCs and human papilloma virus (HPV). We undertook this
study to identify the relationship between HPV and NPCs by histopathology & immunohistochemistry by using HPV antibodies against
HPV types 6, 11 and 18.
Objectives: To identify the rate of HPV infection in malignant sinonasal tumours and nasopharyngeal carcinomas (NPCs) by using
histopathology and immunohistochemistry (IHC).
Materials and Methods: 21 samples from patients with histopathologically confirmed malignant sino nasal tumours and NPCs were
studied. Twelve samples were arising from nasopharynx and nine from nasal cavity. Tumours were classified histopathologically according
to WHO criteria. Findings of HPV infection like koilocytic changes and HPV antigen positivity by IHC were noted in all the samples.
Results: Moderately differentiated squamous cell carcinoma was commonest of the malignant nasopharyngeal tumours which comprised
of 38.09% followed by undifferentiated carcinomas 19.04%, poorly differentiating carcinomas 14.2%, inverted papilloma with carcinoma
and adenoid cystic carcinoma 9.6% each and 4.8% each of acinic cell carcinoma and sarcomatoid carcinoma. HPV involvement was seen
in 47.61% of cases.
Conclusion: HPV infection was identified in 75% of moderately differentiated squamous cell carcinomas and 33.3% cases of poorly to
undifferentiated cases of NPC.
Keywords: Nasopharyngeal carcinoma, Papilloma, Human papilloma virus, Immunohistochemistry.

Introduction
In 20% to 76% of sinonasal papillomas, Human
Papilloma Virus (particularly HPV 6 and 11) have been
documented. Studies using techniques of immunopathology
and modern molecular biology have detected HPV in 25%
of nasopharyngeal keratinising squamous cell carcinoma.1
Using various molecular techniques, previous studies have
demonstrated that HPV 16 was related to malignant change
in inverted papillomas of nasal cavity.2,3 HPV has been
classified into more than 60 types by molecular techniques
and shown to be implicated in various neoplastic lesions.4-6
Nasopharyngeal carcinomas (NPCs) of the nonkeratinizing and undifferentiated type are associated with
infection of Epstein- Barr virus.7 The role of HPV in the
development of NPC has not been studied in detail.
Hence, this study is undertaken to identify the role of
HPV infection as an etiologic agent in malignant
neoplasm’s of nasal cavity and the nasopharynx by
histopathology & immunohistochemistry using cocktail of
HPV antibodies against HPV types 6, 11 and18. The
presence of koilocytes in the epithelium in carcinoma and
papillomas and presence of HPV antigens in both benign
and malignant tumours support the role of HPV virus as an
etiologic agent in nasopharyngeal tumours.
This study has a role in the management because it has
a clinical implication in the treatment of HPV related benign
and malignant sinonasal tract lesions and the knowledge can
be applied to treat benign papilloma to prevent its

transformation to malignant tumour. The detection and
definition of factors that allow a prognosis of recurrence or
malignant transformation of papilloma and detection of
papilloma virus in benign and malignant epithelial tumours
which gives the extent of risk of malignant transformation is
an active field of research.
The objective of this study was to assess the presence of
HPV viruses in malignant epithelial tumour cells, to identify
the risk of transformation of epithelial cells infected with
low risk virus into malignant cells and to estimate the
overall risk of malignancy in HPV infection in a south
Indian tertiary care hospital.
Materials and Methods
During the period from May 2006 to April 2013, a total
of 38 specimens of nasal papillomas and nasopharyngeal
carcinomas were studied. The formalin-fixed tissue biopsies
were processed8 and stained with haematoxylin and eosin
stain. Sections were then studied under light microscope and
were classified into benign (Schneiderian papillomas) and
malignant (carcinomas).8
H & E stained slides of 21 malignant samples were
studied for categorization of the tumours, for koilocytic and
other cytological changes of HPV infection. Then all
malignant samples were subjected to immunohistochemistry
for HPV antigen detection by using cocktail of Novocastra
Lyophilized Mouse Monoclonal Antibody Papilloma virus
(Types 6, 11, 18) - [Leica Microsystems]
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Information regarding age, sex, site and histological
types were recorded.
Results
When compared between benign and malignant, benign
constituted 17 (44.73%) cases and malignant constituted 21
(55.26%) showing the tendencies of HPV infections towards
malignancy.
In the current observation of the 21 malignant cases, we
found the demographic parameter in which males were 14
(36.84%) and female were 7 (18.42%) showing the
incidence and risk in males is twice as compared to females.
Among specific site affected, nasal cavity constituted 6
(15.78%) in males and 3 (7.89%) in females. In terms of
nasopharynx, 8 (21.05%) cases were seen in males and 4
(10.52%) cases were seen in females. This indicates the
most vulnerable site for both males and females is
nasopharynx than nasal cavity which is a matter of concern.
In our study we found, two (5.26%) cases of inverted
papilloma with poorly differentiated carcinoma (PDC), 2
cases of poorly differentiated carcinoma of nasopharynx and
2 cases of moderately differentiated squamous cell
carcinoma (MDSCC) of nasal cavity in males. There was
one (2.63%) case each of undifferentiated carcinoma of
nasopharynx, sinonasal undifferentiated carcinoma and
adenoid cystic carcinoma in males. MDSCC cases of
nasopharynx were 5 (13.15%) in males, showing higher
incidence than other malignancies (Table 1).
In case of females, there were 2 (5.26%) cases of
undifferentiated carcinoma of nasopharynx and one (2.63%)
case each of sarcomatoid carcinoma, acinic cell carcinoma,
poorly differentiated carcinoma of nasopharynx, adenoid
cystic carcinoma, MDSCC of nasopharynx (Table 2).
Koilocytes were present in one (2.63%) case of inverted
papilloma with PDC with focal positive for HPV antigen
(Fig. 1) and in other case (2.63%) of the same, koilocytes
was not seen and was negative for HPV antigen. There was
absence of koilocytes and HPV antigen was also negative in
one (2.63%) case each of undifferentiated carcinoma of
nasopharynx and poorly differentiated carcinoma of
nasopharynx, but one (2.63%) case of sinonasal
undifferentiated carcinoma showed absence of koilocytes
but focal positive for HPV antigen (Fig. 2). One (2.63%)
case of poorly differentiated carcinoma of nasopharynx,
showed absence of koilocytes (no normal epithelium) and
negative for HPV antigen. In moderately differentiated
squamous cell carcinoma, one (2.63%) case showed focal
presence of koilocytes and in other (2.63%) koilocytes were
present in mucosa of tumour, but both the cases showed
positive (diffuse) for HPV antigen. In the only one case of
adenoid cystic carcinoma (2.63%) in males koilocytes were
absent but was focal positive for HPV antigen. About 5
(13.15%) cases of MDSCC of nasopharynx (Fig. 3) were
seen in males, among which 2 cases (5.26%) did not show
koilocytes and were negative for HPV antigen. Of the
remaining three, one case of MDSCC of nasopharynx
showed presence of koilocytes, one showed focal presence
of koilocytes and other didn’t show any normal epithelium.

In the first two cases there was diffuse positivity in IHC and
in third case there was focal positivity in IHC (Table 3).
In female cases, koilocytes was not seen in two cases of
undifferentiated carcinoma of nasopharynx with diffuse
positivity in IHC in one case and negative IHC for HPV
antigen in the other. There was one (2.63%) case each of
sarcomatoid carcinoma, acinic cell carcinoma and poorly
differentiated carcinoma showing absence for koilocytes
and negative in IHC for HPV antigen. One (2.63%) case
was adenoid cystic carcinoma with koilocytes present (in
normal epithelium) and positive (focal) in IHC for HPV
antigen and one (2.63%) case of MDSCC of nasopharynx
with koilocytes present (in normal epithelium) and negative
in IHC for HPV antigen (Table 4).

Fig. 1: Photomicrograph of inverted papilloma with
carcinoma showing focal HPV antigen positivity (HPV,
40X)

Fig. 2: Photomicrograph of undifferentiating carcinoma
showing focal HPV antigen positivity (HPV, 40X)

Fig. 3: Microphotograph of moderately differentiating
squamous cell carcinoma (H & E, 10X)
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Fig. 4: Photomicrograph of moderately differentiating
squamous cell carcinoma showing focal positivity for
HPV antigen (HPV, 40 X)
Discussion
Nasopharyngeal carcinoma is the cancer originating in
the nasopharynx, most commonly in the postero-lateral
nasopharynx. It is endemic in South-East Asia, Middle East,
North Africa and Southern China, with annual incidence as
high as 1:4000 in some places. In striking contrast, annual
incidence is less than 1:100000 in non endemic regions and
western countries. It is also a leading cause of death in
South-East Asia.9-11 In Oriental population, cases showing
familial aggregates have been reported.12
There is strong affirmation to suggest that
nasopharyngeal carcinomas result from combination of
Epstein- Barr Virus, genetic predisposition and
environmental factors.13-15 Initiation of tumorogenesis
requires expression of EBV in the cells. But without critical
cellular genes induction and maintenance of tumour cell
phenotype is not possible.16 The role of HPV and EBV in
the development of the conventional type of squamous cell
carcinoma of the nose and paranasal sinuses remains to be
clarified. In the study by Du-Bois Asante et al,17 DNA of
HPV was detected in 19.4% of nasopharyngeal carcinoma.
In our previous study18 we observed 26 cases, among
which there were 14 cases of sinonasal papillomas and 12
cases of nasopharyngeal carcinomas. Of the 14 sinonasal
papillomas, seven were of inverted and seven were
fungiform types. Histological or immunohistochemical
evidence of HPV infection was found in 85.5% of inverted
papillomas. Fungiform papillomas showed evidence of HPV
infection in 100%. Nasopharyngeal carcinomas showed
50% positivity for HPV infection.
In the present study, keratinizing (moderately
differentiated) squamous cell carcinoma were more
common than non-keratinizing (poorly differentiating
carcinoma). Keratinizing carcinomas were an average of
38.09% of cases compared to non-keratinizing carcinomas
(poorly differentiated carcinomas) which were only 14.2%.
This correlated with the study of Wenig BM.19 But in the
study of Mirzamani et al20 the incidence of non-keratinizing
(poorly differentiated carcinomas) was higher when
compared to the keratinizing squamous cell carcinomas.
Undifferentiated carcinomas were less common in our
study as compared to the studies of Wenig BM19 and

Mirzamani et al20 who had comparatively higher incidence
(Table 5).
According to Gaffey et al,4 inverted papilloma with
carcinoma had a low incidence but in our study it was
slightly higher.
Majority of the salivary gland neoplasm of sinonasal
tract are malignant, but they are not common. In our study
we had only two cases of adenoid cystic carcinoma and only
a single case of acinic cell carcinoma which supports the
claim that nasal salivary gland carcinomas are rare as per
literature reports21.
Mirzamani et al20 used in situ hybridization method to
examine the presence of Human Papilloma virus and
Epstein-Barr Virus in Nasopharyngeal carcinoma. He found
the age incidence of nasopharyngeal carcinoma ranged from
21-75 years with a median of 48.3. In our study, mean age
of nasopharyngeal carcinomas was 54.5 years which is
correlating well with the study of Lathi et al.15 Mirzamani et
al20 found a slight lower incidence when compared to our
study.
In his study, Singhi et al22 found that 76% of his cases
were positive for HPV and he established that
immunohistochemistry for p16 is reliable marker for HPV
related malignancies and also HPV is accountable for a
subset of nasopharyngeal carcinomas.
In our present study, out of the total 21 cases of
nasopharyngeal carcinomas, 8cases were keratinizing
squamous cell carcinomas with non-neoplastic epithelium.
Out of these 8 cases, five (62.5%) were positive for HPV
antigen. Three cases were negative for HPV antigen even
though koilocytes were present in one. That means, since
either koilocytes or HPV was present in 6 out of the 8 cases,
75% of keratinizing squamous cell carcinomas of
nasopharynx had evidence of HPV infection. Since our
study didn’t contain antibodies against all the HPV types, it
can be assumed that cases which were koilocyte positive
and HPV antigen negative, may have been infected with
other HPV types.
Seven of the total 21 nasopharyngeal carcinomas had
no normal epithelium in biopsy. All these cases were poorly
or undifferentiated carcinomas. HPV antigen was present in
two cases of undifferentiated carcinomas (28.57%). Poorly
differentiated carcinomas didn’t show HPV antigen. Furuta
et al2 analysed three cases of undifferentiated carcinomas for
HPV 16 and 18 and found that HPV was not present in any
of them which is not correlating with our study.
In the study by Hording et al,23 four of the fifteen cases
of keratinizing squamous cell carcinoma (25%) were
positive for HPV antigen. He had evaluated 38 cases of
NPC. But HPV antigen was not seen in any of the poorly
differentiated or undifferentiated NPC. Hence he concluded
that HPV might not be implicated in poorly differentiated or
undifferentiated malignancies. But, as in our study two
cases of undifferentiated carcinomas were positive for HPV
antigen, we can deduce that HPV may have some role in
undifferentiated carcinomas. Our results are consistent with
the study of Singhi et al22 (Table 6, Fig. 5).
Of the remaining 6 cases of nasopharyngeal
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carcinomas, one among the two cases of inverted papilloma
with carcinoma showed both koilocytes and HPV antigen
positivity and this is in agreement with the study by Gaffey
et al4 and Syrjanen et al24 who also detected HPV 16
positivity in 50% of inverted papilloma with Squamous cell
carcinoma.
Tumour cells were positive for HPV antigen in both
cases of adenoid cystic carcinomas. Our study
complimented the study of Bishop et al21 in which, all the
cases of adenoid cystic carcinomas were positive for HPV.
But Furuta et al2 couldn’t detect either p16 or18 in any of
the adenoid cystic carcinomas in his series of four cases.
Acinic cell carcinoma and sarcomatoid carcinoma were
seen in one case each and both were negative for koilocytes
and HPV antigen.

To sum up, 47.61% cases of nasopharyngeal
carcinomas were positive for HPV antigen in our study.
This was less when compared to study by Singhi et al.22 But
our positivity rate was more than the other two studies of
Mirzamani et al20 and Hording et al.25 Since no normal
epithelium was seen in some poorly differentiated and
undifferentiated NPC, it was difficult to comment on
koilocytes. Also since only cocktail of 6, 11 and 18 HPV
antigens were utilised we cannot confirm that HPV infection
was absent in negative cases. Hence, 47.61% positivity is a
significant finding strongly suggesting HPV as one of the
etiological agent in nasopharyngeal carcinoma.

Table 1: Different malignant cases found in males
Diagnosis
Inverted papilloma with PDC
Poorly differentiated Carcinoma of nasopharynx
Moderately differentiated Squamous cell carcinoma of nasal cavity
Undifferentiated carcinoma of nasopharynx
Sinonasal undifferentiated carcinoma
Adenoid cystic carcinoma
MDSCC of nasopharynx
Table 2: Different malignant cases found in females
Diagnosis
Undifferentiated carcinoma of nasopharynx
Sarcomatoid carcinoma in females
Acinic cell carcinoma in females
Poorly differentiated Carcinoma of nasopharynx
Adenoid cystic carcinoma
MDSCC of nasopharynx

Number of cases
2
2
2
1
1
1
5

Number of cases
2
1
1
1
1
1

Percentage (%)
5.26
5.26
5.26
2.63
2.63
2.63
13.15

Percentage (%)
5.26
2.63
2.63
2.63
2.63
2.63

Table 3: Histopathological diagnosis of malignant cases, koilocytes, IHC for HPV antigen in males
%
Histopathological diagnosis malignant cases
Koilocytes
IHC for HPV Antigen
Inverted papilloma with PDC
Present
2.63
Positive focal
Inverted papilloma with PDC
Not seen
2.63
Negative
Undifferentiated carcinoma of nasopharynx
Not seen
2.63
Negative
Sinonasal undifferentiated carcinoma
Not seen
2.63
Positive focal
Poorly differentiated
Not seen
2.63
Negative
Carcinoma of nasopharynx
Poorly differentiated
Not seen
2.63
Negative
Carcinoma of nasopharynx
(no normal
Epithelium
Moderately differentiated
Present
2.63
Positive
Squamous cell carcinoma
(focal)
(diffuse)
Moderately differentiated
Present
2.63
Positive
Squamous cell carcinoma
(in mucosa of
(diffuse)
tumour)
Adenoid cystic carcinoma
Not seen
2.63
Positive
(no normal
(focal)
Epithelium)
MDSCC of nasopharynx
Present
2.63
Positive
(diffuse)
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Present
(focal)
Not seen
Not seen
Not seen
(no normal
Epithelium)

2.63
2.63
2.63

Positive
(diffuse)
Negative
Negative
Positive
(focal)

Table 4: Histopathological diagnosis of malignant cases, koilocytes, IHC for HPV antigen in females
Histopathological diagnosis malignant
Koilocytes
%
IHC for
cases
HPV
Antigen
Undifferentiated carcinoma of nasopharynx
Not seen
2.63
Negative
Undifferentiated carcinoma of nasopharynx
Not seen (no-normal
2.63
Positive
epithelium)
(diffuse)
Sarcomatoid carcinoma
Not seen
2.63
Negative
Acinic cell carcinoma
Not seen
2.63
Negative
Poorly differentiated
Not seen
2.63
Negative
Carcinoma of nasopharynx
Adenoid cystic carcinoma
Present (in normal
2.63
Positive
Epithelium)
focal
MDSCC of nasopharynx
Present
2.63
Negative
(in normal
Epithelium)
Table 5: Comparison of Incidence Nasopharyngeal carcinomas with other studies
S. No.
Malignant lesions
Wenig (2002)19
Mirzmani et al
Nasopharyngeal carcinoma
(2006)20
1
Keratinising SCC
25
5
2
Non Keratinising Carcinoma
15
20
3
Undifferentiated Carcinoma
60
75

2.63
2.63
2.63

%

2.63
2.63
2.63
2.63
2.63
2.63
2.63

Present
Study %
38.2
14.2
19.04

Table 6: Comparison of HPV positive NPCs with other studies
Authors
Nasopharyngeal Carcinoma HPV positivity
Hording et al (1994) 23
25%
Mirzamani et al (2006)20
10%
Singhi et al (2012) 22
76%

Fig. 5: Comparison of HPV positivity of NPCs with other studies
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Conclusion
We have found higher rate of HPV detection compared
to other studies. HPV infection was identified in 75% of
moderately differentiated squamous cell carcinomas and
33.3% cases of poorly to undifferentiated cases of NPC.
In the present study even though exact figure of
positivity cannot be drawn because of use of antibodies of
limited strains of HPV, HPV can be strongly suggested as
one of the cause of nasopharyngeal tumours.
Conflict of Interest: None.
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