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INTRODUCTION
Schneiderian papillomas are benign, locally aggresive lesions
that arise in the sinonasal cavity and are associated with a high
rate of recurrence. They are morphologically separated into 3
groups: oncocytic papilloma (OP), fungiform papilloma, and
inverted papilloma (IP) (1,2). Inverted papilloma may also be
associated with squamous cell carcinoma (SCC) in approxi-
mately 5% of patients, although there may be a higher inci-
dence in local recurrent cases (3).
IP is a rare tumour occurring in 0.5 to 7% of all intranasal
tumours, thereby representing 4% of all nasal polyps. The inci-
dence of IP is approximately 70% of all sinonasal schneiderian
papillomas and for OP it is 3-5% (4,5). IP is more prevalent in
the fifth and sixth decades of life. Males are 4-5 times more
frequently affected than females (2).

Respiratory epithelial adenomatoid hamartoma (REAH) was
described by Wenig and Heffner in the sinonasal region in
1995 (6). It is a rare type of hamartoma located in the nasal cavi-
ty and paranasal sinuses. REAH is not considered to be a neo-

plastic process, however there is no molecular evidence sup-
porting or refuting this possibility (7). 
Capillary hemangioma (CH) is a rare kind of tumour that may
occasionally arise within the nasal cavity and paranasal sinuses.
Katori et al. has reviewed nasal hemangiomas that appeared in
the English literature since 1985. Among hemangiomas within
the nasal cavity, six were capillary and three were cavernous
hemangiomas (8). 
Bacterial and viral infections, chronic inflammatory conditions,
allergies, tobacco, and occupational exposures have all been
cited as possible etiologic factors in developing unilateral
intranasal masses. Increasing evidence is now pointing toward
a viral origin. Although the etiology of IP is still unknown,
recent studies using in situ hybridization and polymerase chain
reaction (PCR) have detected human papillomavirus (HPV) in
up to 86% of IPs (9). However, no study has been performed in
order to reveal the association between HPV and CH, OP and
REAH.
More than 120 different types of the HPV have been isolated;
more than 40 of these types infect the epithelial lining of the
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anogenital tract and other mucosal areas (10). The presence of
HPV DNA in sinonasal papilloma was reported for the first
time in 1987 (11). In particular, type 6, 11, 16, and 18 were the
most frequently encountered viral types (12,13). The frequency
of HPV DNA in IP varies between 0–100%. In a recent review
of the literature, the prevalence of HPV DNA in IP was found
to be 33% (14). This big variation may be due to the methods
used or geographical differences. HPV may also play a role in
malignant transformation. During tumour progression, several
growth factors including epidermal growth factor receptor
(EGFR) and transforming growth factor alfa (TGR-α), and p53
are thought to play a crucial role. It has been suggested that
increased expression of these growth factors may give clues to
malignant transformation (2). 

In the present study, we aimed to investigate the presence of
HPV, inflammation, epithelial dysplasia, and prognostic
markers including proliferative cell nuclear antigen (PCNA),
EGFR and p53 in tissue specimens from patients with rare

unilateral intranasal benign tumours such as IP, OP, CH and
REAH.

MATERIAL AND METHODS 
Patients
Patients visiting the Department of Otolaryngology, Adnan
Menderes University Hospital, Aydin, Turkey, from 1999-2008,
were included in the study. The total number of patients with
unilateral nasal tumours was nine: 6 IP, REAH, OP and CH
one case each. Five male and four female patients were includ-
ed in the study. The average age of the patients was 54.22 ± 8.5
yrs with a range of 40-67 yrs.

In total, nine tissue samples were studied. Five were fresh tis-
sue specimens and the others were in embedded paraffin. All
samples were fixed in 10% neutrally buffered formalin,
embedded in paraffin and processed for histological examina-
tion. Hematoxylin and Eosin stained sections were graded for
dysplasia.

Table 1. Demographic and clinical characteristics of the patients.
Cases Age/Sex Post op. f/u Diagnosis Recurrence CT findings MRI findings Surgical 

period approach
1 52/M Four years IP + Soft TM completely – Lateral

occupying left NC, aeration rhinotomy +
diminished in all ESS

2 51/M Fifteen months IP – Soft TM in left NC Left nasal mass isointense ESS
in T1W images, isodense in
T2W and enhances in solid
fashion

3 67/M Fifteen months REAH – Obliteration of right OMC, Non enhancing, ESS
polipoid soft TM in right NC non homogenius mass 

in the right posterior NC, 
located between IC and MC 
and also extended to NC

4 40/M Ten months IP + Lobulated soft TM in left NC. – Lateral 
Located between the MC rhinotomy
and IC.

5 60/F Ten months IP + Expansile mass in the left NC Soft TM completely ESS  
and MS. Medial wall of MS is obstructing left MS and NC, 
eroded. also expanding to ES and 

sphenoid sinuses. Isointense 
in T1W images, hiperintense 
in T2W

6 58/M Seven months IP + Soft TM filling left NC, – ESS 
bilateral MS

7 51/F Seven months OP – Soft TM originating from left Hipertrophy of left IC ESS 
lateral nasal wall and ES 

8 46/F Six months CH – Polipoid mass in the right – Excision of 
anterior NC, which is not the mass 
clearly distinguished from IC

9 63/F Six years IP – Solid TM occupying right NC – Refused 
and MS, destruction of right surgery 
medial wall of MS, MC and IC

NC: nasal cavity, MS:maxillary sinus, OMC:osteomeatal complex, f/u:follow-up

ESS: Endoscopic sinus surgery, MC:middle concha, IC:inferior concha, TM:tissue mass, 

ES: ethmoid sinüs, FS:frontal sinüs, SS: sphenoidal sinüs

M: male, F: female



HPV in benign intranasal tumours 351

PCR analysis
DNA was extracted from the tissue samples using the
NucleoSpin Tissue Kit (Macherey & Nagel, Düren, Germany)
according to the manufacturer’s instructions. We used a direct
polymerase chain reaction (PCR) method for detecting HPV.
Five µL of DNA was used for PCR. To detect a broad range of
HPV genotypes simultaneously, the consensus primers MY09
and MY11 were used. The primers are targeted to a conserved
region of the L1 gene found in all HPV subtypes and amplify a
fragment of 450 base pairs. Amplifications were carried out in a
Mastercycler (Eppendorf, Hamburg, Germany) with denatura-
tion at 94°C for 45 seconds, primer annealing at 55°C for 45
seconds, and DNA extension at 72°C for 1 minute, and last
DNA extension at 72°C for 7 minutes. A total of 35 cycles
were used for amplification. Amplicons were electrophoresed
through a 2% agarose gel. Clinical samples were checked for
DNA quality and the absence of inhibitors of amplification by
analysis of the human ß-globin gene (15). The HPV line assay
kit (GenID GmbH, Straßberg, Germany) was used for HPV
DNA amplification and genotyping with reverse dot blot
hybridization by following the manufacturer’s protocol. Briefly,
5 µl of each sample was amplified with biotinylated primers,
which amplify the L1 open reading frame. Thereafter, the
biotin-label amplified DNA was hybridized with sequence-spe-
cific oligonucleotide probes (SSOP) for HPV high-risk types
16, 18, 45, group detection of thirties and fifties high risk types
(HPV types 31, 33, 35, 39 and 51, 52, 53), and the low-risk types
6 and 11.

Immunohistochemistry
The sections (5 µm thick) were mounted on poly-L-lysine coat-
ed glass slides, deparaffinized, and rehydrated. PCNA (code
no: AM252-5M, RTU, Biogenex, Netherlands), EGFR (clone
111.6, ready to use; Lab Vision-Neo-markers, Fremont, CA,
USA), p53 (code no: MS-1687-R7, Novocastra, Newcastle,
United Kindom) and HPV type 16 (code no: AM 362-5M,
Biogenex, Netherlands) immunohistochemical stains were
applied to slides and detected with the “avidin-biotin-
peroxidase complex technique”.
The sections were evaluted by a pathologist in a blinded fash-
ion. EGFR, p53 stains were analyzed semiquantatively and

scored as a percentage of positive neoplastic cells. The percent-
age scoring of immunoreactive (IR) tumour cells was as fol-
lows: - (0-10 % IR cells) , + (11-50% IR cells), ++ (50-75% IR
cells), +++ (>75% IR cells). HPV 16 stain was analyzed as neg-
ative or positive. The number of PCNA positive nuclei were
calculated as percentage values.

RESULTS
A total of nine patients, six with IP, one REAH, one OP, and
one CH in the nasal cavity were enrolled in the study. Some
clinical characteristics of the cases are summarized in Table 1.
Nasal obstruction was the most common complaint in the
majority of cases.
The patients number 1, 4, 5 and 6 were recurrent cases that
had previously undergone surgical procedures in other centers.
The first six cases were operated by using different surgical
approaches (lateral rhinotomy, medial maxillectomy, endo-
scopic resection). The ninth patient refused any kind of surgi-
cal treatment. 

The diagnosis of the third patient changed from “nasal polyp”
preoperatively to REAH postoperatively. The preoperative
biopsy result was IP in the seventh patient and proved to be
oncocytic papilloma postoperatively. In all other patients the
diagnosis remained the same pre- and postoperatively.
Unilateral nasal mass was demonstrated by paranasal sinus
computerized tomographic examination in all patients before
the surgical intervention. In addition, magnetic resonance
imaging was ordered for the second, third, fifth and seventh
patient. 
The presence of HPV as well as the inflammation, epithelial
dysplasia, and prognostic markers including PCNA, EGFR and
p53 of the study population are presented in Table 2. All sam-
ples were beta-globin positive except two parafin embedded
specimens. In these two specimens, we failed to reveal HPV
DNA isolation. 

We detected HPV DNA in 2 of 6 IP cases, one OP and one
CH patient by PCR. The REAH patient was negative for HPV.
All tissues were tested by the HPV line assay kit.
Histologically, only one specimen with IP was positive for

Table 2. Histopathological evaluation, HPV, prognostic markers of malignant transformation in IP and REAH patients.
Patient Diagnosis Inflamation Edema Dysplasia EGFR % P53 HPV PCNA %
1 IP Minimal-mixed + – 20 – – 30
2 IP Middle-mixed + – – – HPV type 11 18
3 REAH Minimal-monocytic – – – – –
4 IP Middle-mixed + – 5 – – 15
5 IP Minimal-mixed + – 5 – – 35
6 IP High-mixed – – – 20
7 OP High-mixed + – – – HPV-LR * 15
8 CH Minimal-mixed – – – – HPV-LR 35
9 IP High-Mixed + – 8 – HPV HR** 20
*LR=HPV low risk (6,11,40,42,43,44) EGFR= epidermal growth factor receptor PCNA=proliferating cell nuclear antigen

**HR=HPV high risk (16,18,31,33,35,39,45,51,52,56,58,59,66,68,73,82)
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HPV type 16 which was a high risk type. The remaining cases
were considered as the low risk type.
None of the specimens showed dysplasia. All tissue samples,
except that from the CH patient, showed minimal degree of
PCNA expression. None of the specimens was positive for p53.
All cases except one showed mixed inflammation and edema
findings. 

DISCUSSION
This study was designed to investigate the presence of HPV,
inflammation, epithelial dysplasia, and EGFR, PCNA, and p53
expression in tissue specimens from several patients with uni-
lateral intranasal benign tumours.

Schneiderian papillomas are ectodermal lesions arising gener-
ally from the lateral nasal wall. These tumours show high
recurrence rates, risk of malignant transformation, tendency
toward multicentricity and local aggresiveness (16). IP can also
present with dysplasia or SCC. Recently, the interest of viral
etiology in this disease type has been growing. Human papillo-
ma viruses have been implicated in the etiology of IP.
Multicentricity and high rates of recurrence for IP also point
toward a field change and support a possible viral cause (17).
The role of HPV in the development of OP has not been
demonstrated thoroughly yet (13). In addition, the association of
HPV in REAH and CH has not been demonstrated either.

We determined HPV DNA in two of six (33%) IP cases, in one
CH, and one in OP patient by PCR. Our IP results were similar
to recent studies that demonstrated an HPV association of 33%
in IP (14). Some investigators revealed the prevalence of HPV
with higher rates. Guan et al. reported the prevalance of HPV
type 57 was 78.3% in nasal IP cases by PCR (18). However, Kraft
et al. reported a positive rate of HPV in 11% of their cases (19).

In the over 100 types of HPV that are known to date, only a
few are linked with malignant transformation. The viral sub-
types 6, 11, 16, and 18 are the most frequently encountered
(12,13). Hwang et al. detected HPV 16 DNA in 2 out of 5 IPs
with coexisting SCC (20), and Kashima et al. detected HPV 18
DNA in 1 out of 24 SCCs (21). Katori et al. presented HPV 16
and/or HPV 18 DNA in 31% of their IP patients. However, in
severe dysplasia/carcinoma, the rate increased to 42% - 50% (2).
Lu et al. detected HPV types 6 and 11 in higher rates in the
recurrence group, while in the malignant group HPV type 16
and 18 were most frequently encountered (22). 

In our study, two IP cases showed the presence of HPV. In the
first specimen, which was detected by the HPV line assay kit as
a high risk type HPV, proved histologically to be type 16. This
case showed a mild degree of PCNA expression and positivity
for EGFR. 
Unfortunately, the patient refused surgical intervention and
did not keep the follow-up controls. The second positive tissue

specimen of HPV was detected by the HPV line assay kit as
HPV type 11, and regarded as low risk. This specimen showed
a mild degree of PCNA expression, dysplasia and p53 expres-
sion, but no evidence of EGFR was found. We have also iden-
tified a low risk group HPV in our OP and CH cases, however,
unable to identify the type of HPV.

It has been suggested that increased expression of EGFR and
TGF-α may give clues to malignant transformation and consti-
tute useful early markers in IP carcinogenesis (23). EGFR has a
potent mitogenic activity and regulates the growth, prolifera-
tion and differentiation of a variety of cell types through bind-
ing to the external domain of the cell surface receptor.
Regarding SCC of the nasal cavity and paranasal sinus, only a
few reports concerning EGFR have been published. Chao et
al. suggested a role for EGFR in the malignant transformation
from IP to SCC of the nasal cavity (24). In the present study, we
determined an increase of EGFR in one IP patient, but this
case did not show presence of HPV. 

The measurement of p53 protein and PCNA index may be
helpful in estimating prognosis and directing clinical treatment
in carcinoma or displasia (25,26). Affolter et al. investigated a
largely normal to an high p53 overexpression status in IP sam-
ples which could be associated with HPV infection (27). The
mechanisms of action of HPV in oncogenesis have been attrib-
uted to its ability to render the p53 tumour suppressor gene of
the host cell ineffective (11). Katori et al. has suggested that
investigation of p21, p53 and HPV would be helpful in distin-
guishing the lesions that have the potential of carcinoma devel-
opment and dysplasia (2). Dysplasia and the presence of p53
were not demonstrated in any of our cases. In the literature,
there is no study investigating the relation between HPV and
REAH. In our histological examination of one specimen diag-
nosed as REAH, it showed edema, dysplasia. Besides the
absence of EGFR and PCNA expression, as well as having a
low degree of inflammation, a monocytic cell infiltration sup-
port that REAH cases do not have a tendency for malignant
transformation.

Oncocytic papilloma shows similar clinical characteristics as IP.
The etiology of OP remains unknown (14). This is the first study
that showed the presence of HPV in an OP case. This may sug-
gest that HPV plays a role in developing OP as demonstrated
previously in IP etiology.
The recurrence rate changes from 25% to 35%, and simultane-
ous malignant transformation has been observed in some of
the cases (16). In our OP patient, a high level and a mixed type
of inflammation and edema were observed. Additionally, no
evidence of cancer markers (EGFR and p53), but only low lev-
els of PCNA were detected. 

Hemangiomas are benign tumours that originate in vascular
tissues of skin, mucosa, muscles and glands (8). Traumatic or
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hormonal etiology have been implicated in the development of
these tumours, however the role of microbiological agents has
not been determined (28).

Our study is the first demonstration of the positivity of HPV in
CH. In previous studies, it has been revealed that some viruses
and bacteria cause damage to the endothelium of bloodvessels
(29,30). We suggest that the finding of positivity of HPV in CH
should be investigated in many other cases, since we have only
one patient with CH in our study group.

In conlusion, this is the first study showing the cooccurrence
of HPV in CH and OP. It is suggested that, although our
patient numbers are limited, there is a significant association
between IP and HPV. It is recommended that in benign unilat-
eral nasal tumours HPV should also be studied in etiology.
These findings should be confirmed by further studies with
larger number of patients.
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