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Low prevalence of high risk genotypes of human papilloma virus in
normal oral mucosa, oral leukoplakia and verrucous carcinoma
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Abstract

Objective. Squamous Cell Carcinoma (SCC) is the most common malignancy of the oral cavity and Verrucous Carcinoma
(VC) is its least invasive form with no metastasis potential. Leukoplakia (clinical term for hyperkeratosis and acanthosis with
and without dysplasia) is the most common pre-malignant lesion of the oral cavity. Human Papilloma Virus (HPV) has been
recognized as an etiologic factor for mentioned lesions. In this study the relationship between high risk types of this virus
(HPVygr) with VC and Leukoplakia is investigated. Materials and method. Forty-one paraffin-embedded blocks including
21 VG, 20 leukoplakias in addition to 18 normal oral mucosal tissues as the control group were studied by Polymerase Chain
Reaction (PCR) to detect HPV 16, 18, 31 and 33. Results. In three specimens of VCs (14.3%) HPVyg was detected. Each of
these contained both HPV 16 and 18. All three positive specimens belonged to women older than 65 and were obtained from
the vestibule of the mandible. Neither Leukoplakia nor normal mucosa showed HPV presence. No significant relationship
between HPV and VC was found compared with the control group (p = 0.23). Conclusion. This study did not show
relationship between HPV and leukoplakia. Although no statistically significant relationship was found between HPV and VC,
but considering sample size limitation for such uncommon cases, its presence in three cases of 14 makes more investigations to
overcome the controversies necessary.
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Introduction

Oral carcinoma including lip cancer is the 10th com-
mon cancer in men and the 13th in women [1],
although it is the most common cancer in some coun-
tries. In the literature the oral carcinoma is frequently
considered equivalent to squamous cell carcinoma
(SCC) because the latter encompasses 90-95% of cases
[2]. Oral carcinoma leads to 9000 cases of death each
year in the US [3] and ~ 300,000 new cases are
diagnosed in the world annually [4].

Leukoplakia is circumscribed thickening of mucosa
by white patches or an irregularly growing, well-defined
warty plaque. Verrucous carcinoma (VC) is a
non-metastasizing variant of well-differentiated SCC
characterized by an exophitic, warty, slowly growing

neoplasm with pushing margins [5]. It was first des-
cribed by Ackerman in 1948 [6] and is considered as the
least aggressive form of SCC. Although it usually
involves mucous membranes of head and neck includ-
ing the oral cavity, but it can arise in other cutaneous
surfaces like external genitals, anorectal region and skin
of the extremities, in particular the sole of the foot [7,8].

VC comprises ~ 3% of oral SCCs with preponder-
ance in men over 60 [9]. This lesion may be observed
beside the leukoplakia, which is the most common
pre-malignant oral lesion [10]. Proliferative Verrucous
Leukoplakia (PVL), a specific form of leukoplakia
with the highest potency for malignant transfor-
mation, should be differentiated from VC. PVL is a
chronic progressive lesion which first develops as
a white plaque of hyperkeratosis and finally becomes
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multi-focal with confluent, exophytic and proliferative
features [11]. Also, regarding histopathological simi-
larities among leukoplakia, VC and some forms of
papillary SCCs, one must scrutinize sufficiently in
diagnosis to differentiate each of these entities from
the others because each carries a different prognosis
[10,11].

A variety of factors can provoke development of
aforementioned lesions, from which the Human
Papilloma Virus (HPV) has attracted great attention
[12]. To now, ~ 130 genotypes of HPV have been
recognized and categorized as High Risk (HR) or
Low Risk (LR) according to their potency to induce
malignant transformation [13,14]. This double-
stranded DNA virus belongs to the papillomaviridae
family and, in spite of vast studies, its clear-cut
association with oral cancers has not been elucidated
yet as certain, as with cervix and anogenital malig-
nancies [14]. Over-expression of E6 and E7 proteins
of HPV, particularly in HR types, provokes binding
of these proteins to tumour suppressor proteins,
P53 and Rb (retinoblastoma), and consequently a
disruption in normal cell cycle leading to creation of
transformed immortal cells [15]. Up to 81% of HR
genotypes have been detected in normal oral mucosa
[14,16]. The investigations in association between
HPYV and head and neck cancers were commenced in
1960s and Syrjdnen [17] in 1983 showed the HPV
involvement in oral SCC. However, the subsequent
studies reported that association controversially ran-
ged from 0-100% [15]. Some authors suppose HPV
as the major risk factor [16], whereas others maintain
no role for it [18,19].

Different techniques are used for detection of virus
genome such as Polymerase Chain Reaction (PCR),
In Situ Hybridization (ISH) and Southern Blot (SB),
among which the most sensitive and accepted test is
PCR [14,20]. Considering the possibility of the
presence of LR types of HPV in oral mucosa for
which no significant role in malignant transforma-
tion is considered [19,21], in this study we investi-
gated the presence of DNA of HR genotypes of HPV
consisting of genotypes 16, 18, 31 and 33 in normal
oral mucosa as a control group, leukoplakia as the
most common pre-malignant lesion and verrucous
carcinoma (VC) as the most indolent form of SCC
with PCR. The detection of HPV genomes in pre-
malignant lesions of oral cavity is a basic practical
study which may have an important role in finding
etiology of the disease and development of future
treatments.

Materials and methods

In this case-control study, the paraffin-embedded
blocks of all the patients referred to a teaching hospital
with diagnosis of leukoplakia and verrucous carcinoma
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(VC) of oral cavity form 2002-2006 were collected from
the pathology department and were re-examined by
two pathologists who were unaware of the previous
diagnoses. After diagnosis confirmation, 21, 20 and
18 specimens of VC, leukoplakia and normal oral
mucosa were included, respectively. The VC group
included 10 men (age = 59.6 £ 11) and 11 women
(age = 59 = 11.3). The leukoplakia patients were
15 men (age = 61.5 £+ 15.5) and five women
(age=62.8+3.7). The control group consisted of seven
men (age = 59.6 £ 12.2) and 11 women (age = 55.5 +
13.6). Ethically, in order not to take biopsy from healthy
individuals, samples for the control group were taken
from non-neoplastic and reactive oral lesions which
possessed normal epithelium like fibrotic lesions and
mucoceles. For PCR, each paraffin-embedded block
was cut under the hood and resulting thin slices were put
in the Ependorf microtubes. The sections were depar-
affinized by xylol and, for complete tissue digestion, the
Proteinase K buffer solution and Proteinase K enzyme
(20 mM) were used. The DNA was extracted by Phenol
Chloroform method in which the DNA is precipitated
by an isoamyl alcohol. After extracting DNA strands the
temperature was increased to 95°C. Gentle centrifuga-
tion was carried out in order to eliminate the exist-
ing Proteinase K enzyme. The precipitated DNA was
lyophilized and solved in the TE (Tris, EDTA) solution
and was stored at 4°C for the next steps of PCR. For
obtaining more purified DNA, the saturated phenol
method (Phenol/Chloroform ratio = 50/50) and Chlo-
roform isoamyl alcohol with a 24/1 ratio were also
used. The conventional PCR with one pair of primers
was used. To pre-screen the samples for the presence
of HPV, the PCR was performed in the extracted
DNA with combination primers of GH2/PCO4 and
PCO3/PCO4 for B-globin gene and the samples which
were amplified by at least one of these primers were
selected and confirmation of HPV presence was done
by HPV primers (GP5+/GP6+: forward: 5-“TTTGT-
TACTGTGGTAGATACTAC-3’ and reverse: 5°
GAAAAATAAACTGTAAATCATATTC-3’) which
amplify conserved sequences in the HPV-L1 region
[22,23].

Validity was confirmed based on molecular
weight on the beginning of PCR. For typing, specific
primers which target E6/E7 segments were used to
detection of HPV 16, 18, 31 and 33 [24]. Final
volume of 50 ul were put in 0.2 ml microtubes
containing 200-700 ng of DNA, 20 mM Tris-
HCl, pH 8.4, MgCl, (2.5 mM), KCI (50 mM),
1U Amplitaq Gold DNA polymerase, uracil-N-gly-
cosilase, 200 uM deoxynucleotides (dNTDPs)
and biotinylated GP5+/GP6+ and B-globin primers.
Hella cells DNA was used as a positive control and
distilled water for negative control. Finally the elec-
trophoresis was carried out for the solution in Aga-
rose gel 1.5% and the product was dyed with
ethidium bromide.
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Results

The most common sites for VC were mandible ves-
tibule, lower lip, buccal mucosa and gum in order of
frequency and for leukoplakia were buccal mucosa,
tongue, upper lip and floor of the mouth.

Only three specimens were positive (Figure 1) for
HPV DNA (5%), all of which were in the VC group
(3/21, 14.3%). No HPV was detected among leukopla-
kias or control group (Table I). No statistically signifi-
cant difference was seen in HPV expression in three
studied groups (p=0.1). All the three HPV positive VCs
contained both genotypes 16 and 18 and were obtained
from the mandible vestibule from women older than 65.
According to Fisher exact test, no statistically significant
relationship existed between gender and age with HPV
expression (p = 0.138 and p = 0.124, respectively).

Discussion

Leukoplakia as the most common oral pre-malignant
lesion has clinical and histopathological similarities with
VC. Literatures have pointed to a myriad of provokers
contributing to the emergence of VC and leukoplakia
[21,25,26] among which the epitheliotrohic virus, HPV,
hasbeen focused frequently. Tonowmore than 130 gen-
otypes of HPV have been discovered, a narrow propor-
tion of which (Genotypes 1,2,4,6,7,11,12,16, 18, 30,
32 and57) are present in the oral cavity [14,16]. Regard-
ing carcinogenicity, HPVs are divided into Low Risk
ones (HPViR: 6, 11, 13, 30, 34, 40, 42-44, 53 and55)
and High Risk ones (HPVyr: 16, 18,31, 33, 39, 45,51,
52, 54 and 56) [27].

HPV contribution and the prognostic role in ano-
genital cancers have been proved but, despite nearly
three decades of study, such a contribution in oral
cavity malignancies has been an issue of debate
[15,28]. Conducted meta analytic studies have
expressed the association of HPV and oral SCCs

Figure 1. Results of polymerase chain reaction (PCR). Lanes
showing products of PCR. Molecular size marker: Lane 6, negative:
Lanes 1, 2, 3, 5; positive: Lane 4.

Table I. The prevalence of HPV infection in case and control
groups according to sex.

Verrucous

Control Leukoplakia carcinoma
Results Female Male Female Male Female Male
HPV 0 0 0 0 3 (both HPV 0
positive 16 and 18)
HPV 10 8 5 14 10 8
negative
Total 10 8 5 14 13 8

from 22-38% [20,29,30]. The genomes of HPV
have been found interestingly in 1.5% [17] to
100% [14] of oral SCCs, a range with a controversial
width. In a systematic review in head and neck SCCs,
the association had been 25.9% [31].

Two similar descriptive studies in Iranian patients
have been performed. In one of them HPV 16 was found
in four specimens of 51 cases of oral SCC, whereas no
HPV 18 was detected [32]. In another one, a total of
19 malignant and pre-malignant oral lesions, HPV 16 in
five cases and HPV 33 in one case were detected with no
finding of HPV 18 and 33 [33]. In the present study we
investigated the likely association of HPV with VC,
which is an indolent from of SCC and should be dif-
ferentiated from papillary SCC on one hand and some
type of leukoplakia in particular PVL on the other one.
HPV and VC in this study were associated in 14.3% of
cases, which is not statistically significant (p = 0.23).

Lubbe et al. [25] have also pointed to similar
findings. Albeit, some other studies have shown stron-
ger associations, in particular with genotypes 16 and
18 [12], which have a partial genotype similarity
with our study (i.e. three HPV 16 cases). However,
Fujita et al. [34] found no HPV 16 in VC.

The majority of studies in which the HPV had been
associated with leukoplakia are those in which HPV
had also been reported high in normal oral mucosa
[14,21]. In contrast, Szarka et al. [35] did not find
HPV in normal tissue as much as in leukoplakia. In
our study, no association was found between leukopla-
kia and HPV, which is confirmed by some studies
[17,36]. The controversy also extends to the normal
oral mucosa. The prevalence of HPV in normal oral
mucosa has been reported to be 1-60% [37]. In the
present study we did not find any HPVyg [17,19,32,34]
in normal oral mucosa in contrast to some other studies
which reported some HPVygs in normal oral mucosa in
small [38] or larger [27] proportionates of samples.

Conclusion

Considering plenty of contributing factors in neo-
plastic transformation in the oral cavity, HPV has
been focused vastly as a major culprit. The current
study did not reveal a statistically significant relation-
ship between this virus and neoplastic changes.



However, though no statistically significant relation-
ship was found between HPV and VC, but considering
sample size limitation for such uncommon cases, the
presence of HPVyyr in three of 21 specimens and
particularly co-existence of both HPV 16 and 18 geno-
types necessitates more investigations about the role of
HPV in promoting the oral lesions toward malignancy.
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