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Abstract

Growing evidence suggests a role for human papillomavirus (HPV) in oral cancer; however its involvement is still controversial. This study evaluates the frequency of HPV DNA in a variety of oral
lesions in patients from Argentina. A total of 77 oral tissue samples from 66 patients were selected (cases); the
clinical-histopathological diagnoses corresponded to: 11 HPV- associated benign lesions, 8 non-HPV associated
benign lesions, 33 premalignant lesions and 25 cancers. Sixty exfoliated cell samples from normal oral mucosa
were used as controls. HPV detection and typing were performed by polymerase chain reaction (PCR) using
primers MY09, 11, combined with RFLP or alternatively PCR using primers GP5+, 6+ combined with dot blot
hybridization. HPV was detected in 91.0% of HPV- associated benign lesions, 14.3% of non-HPV associated
benign lesions, 51.5% of preneoplasias and 60.0% of cancers. No control sample tested HPV positive. In benign
HPV- associated lesions, 30.0% of HPV positive samples harbored high-risk types, while in preneoplastic lesions
the value rose to 59.9%. In cancer lesions, HPV detection in verrucous carcinoma was 88.9% and in squamous
cell carcinoma 43.8%, with high-risk type rates of 75.5% and 85.6%, respectively. The high HPV frequency detected
in preneoplastic and neoplastic lesions supports an HPV etiological role in at least a subset of oral cancers.
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Virus papiloma humano en lesiones orales. Crecientes evidencias sugieren que el virus Papiloma
humano (HPV) tiene un rol en el cáncer oral; sin embargo su participación es todavía controvertida.
Este estudio evalúa la frecuencia de ADN de HPV en una variedad de lesiones orales de pacientes de Argentina. Se seleccionaron 77 muestras de tejido oral de 66 pacientes (casos); el diagnóstico histo-patológico
correspondió a: 11 lesiones benignas asociadas a HPV, 8 lesiones benignas no asociadas a HPV, 33 lesiones
premalignas y 25 cánceres. Como controles se usaron 60 muestras de células exfoliadas de mucosa oral normal. La detección y tipificación de HPV se realizó por PCR empleando los primers MY09,11, seguida de RFLP,
o PCR usando los primers GP5+, 6+ seguida de hibridación en dot blot. HPV fue detectado en 91% de las
lesiones benignas asociadas a HPV, 14.3% de las lesiones benignas no asociadas, 51.5% de preneoplasias y
60% de cánceres. Ninguna muestra control resultó HPV positiva. En las lesiones benignas, 30% de las muestras
HPV positivas correspondieron a tipos de alto riesgo, mientras que en las lesiones preneoplásicas la positividad
ascendió a 59.9%. En cánceres, la detección de HPV en carcinomas verrugosos fue 88.9% y en carcinomas
escamosos 43.8%, con 75.5% y 85.6% de tipos virales de alto riesgo, respectivamente. La alta frecuencia de
HPV detectada en lesiones preneoplásicas y cánceres apoya un rol etiológico del HPV en, al menos, un subgrupo
de cánceres orales.
Resumen

Palabras clave: virus Papiloma humano, cáncer oral, mucosa oral, leucoplasia oral, liquen plano oral, tipificación
de HPV

The causal role of “high- risk” human papillomaviruses
(HPVs) in cancer of the cervix was established through
the accumulation of epidemiological data and molecular
studies1-3. To this date, 15 different HPVs have been included in the group of “high- risk” types (HPVs 16, 18,
31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 68, 73, and 82),
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being considered human carcinogens by the International
Agency for Cancer Research (IARC)4, 5.
HPV infection has also been implicated as a risk factor for the development of oral cancer, which is suggested
by histological similarities between lesions of the oral and
genital mucosa6-9, and supported by in vitro studies showing that HPV can immortalize oral keratinocytes. However, understanding the role of HPV in oral carcinogenesis has been hampered because of HPV prevalence
rates’ large variation between studies –from 10 to 80%–
in oral preneoplastic and neoplastic lesions, even when
polymerase chain reaction (PCR) methods are used10-13 .
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The reasons for these discrepancies are still unclear, albeit differences in sampling methods, patient profiles and
detection systems could lead to inaccurate conclusions.
Furthermore, the presence of HPV has also been shown
in benign oral lesions and normal mucosa of patients without warts or tumors13, 14.
Oral cancer is the sixth most common malignancy in
developed countries, representing almost 3% of malignant tumors15, 16. In India and other regions of Southeast
Asia, it is the predominant malignancy, accounting for up
to 50% of all cancers16.
In Argentina, the average oral cancer death rate between 1997 and 2000 was 1.15 per 100.000 inhabitants17.The estimated incidence, from mortality data applying the system developed by the IARC18 ranges from
2.67 to 2.95 new cases per 100 000 inhabitants, per year.
The aim of this study was to evaluate the frequency of
HPV infection in a variety of benign, preneoplastic and
neoplastic oral lesions in patients from Argentina.

Materials and Methods
Samples were obtained from patients attending the Stomatology Department of the Faculty of Dentistry, Buenos Aires
University.
A total of 66 patients (25 males and 32 females) were included. A total of 77 tissue samples (cases) were selected;
the clinical-histopathological diagnoses corresponded to: 11
HPV- associated benign lesions (3 focal epithelial hyperplasia, 6 condyloma acuminatum, 2 verruca vulgaris), 8 non HPVassociated benign lesions (2 benign erosive-ulcerative lesions,
5 reactional hyperplasia and 1 white sponge nevus); 33
premalignant lesions (11 leukoplakia and 22 lichen planus), and
oral cancers (16 squamous cell carcinoma and 9 verrucous carcinoma). In 11 patients who presented HPV-associated lesions
in different oral sites, more than one sample was analyzed.
Samples were archival formaldehyde-fixed and paraffinembedded biopsies; 8 µm sections were cut with a microtome,
using a new blade for each specimen to minimize block to
block contamination.
Sixty exfoliated cell samples from patients (28 males and
32 females) without any sign of oral mucosa lesions were included (controls). Exfoliated cells were collected with
cytobrush in sterile PBS (pH 7.4) from more than one oral
cavity site (buccal mucosa, border of the tongue, and mouth
floor) and transported to the laboratory in ice for virology
processing within 48 hours.
Informed consent forms to use the specimens in viral testing were obtained from both, cases and controls.
Fresh cells were processed by proteinase K digestion and
phenol-clorophorm purification standard protocols 19. The same
protocol was used to process fixed and paraffin-embedded
lesion tissues, after deparaffinizing specimens with n-octane
and washing with ethanol20.
DNAs were PCR tested for β-globin gene to confirm the
presence of the adequate template in the samples21.
HPV DNA detection and typing was performed by PCR
using MY09,11 primers, combined with restriction enzyme
digestion of PCR products (RFLP analysis) according to
Bernard et al.22; these degenerate consensus primers target
a region of approximately 450 bp of viral L1 gene. Briefly,
aliquots of the PCR products were mixed with 10 U of 7 dif-

ferent restriction enzymes (Bam HI, Hae III, Hinf I Dde I, Pst
I, Rsa I and Sau3AI) in separate reactions. Digestion products were separated by electrophoresis in 2.5% agarose gel
and the pattern obtained was compared with published data 22.
CaSki and HeLa cell DNAs (which harbor HPV 16 and 18
sequences, respectively) were used as positive controls; and
water as negative control (without DNA template).
In the MY09,11 PCR negative samples, a PCR using
GP5+, 6+ generic HPV primers was performed23. These primers target a region of approximately 140 bp in the same L1
viral region. The amplification products were analyzed in 1.5%
agarose gel, visualized with ethidium bromide staining under
UV light and photographed. GP-PCR positive samples were
typed by dot-blot hybridization using type-specific biotinylated
oligoprobes corresponding to HPV types 6, 11, 16, 18, 31, 33
and 45 24. Positive reactions were revealed by chemiluminiscence, using ECL kit, according to manufacturer recommendations (Amersham).

Results
All DNA samples amplified the β-globin gene, and were
therefore considered appropriate for the PCR study.
Viral detection and typing results are summarized in
Table 1. HPV was detected in 55.8% (43/77) of the cases:
91.0% (10/11) corresponded to benign HPV-associated
lesions, 12.5% (1/8) to benign non-HPV associated lesions, 51.5% (17/33) to preneoplasias and 60.0% (15/
25) to cancers. All control samples tested HPV negative.
In benign HPV- associated lesions, 30% (3/10) of HPV
positive samples harbored high-risk types, while in
preneoplastic lesions the value rose to 58.8% (10/17). In
cancer lesions, HPV was detected in 60% (15/25), being
88.9% (8/9) for verrucous carcinoma and 43.7% (7/16)
for squamous cell carcinoma, with high-risk type rates of
75.5% (6/8) and 85.7% (6/7), respectively.
HPV 6 and 11 were the most frequent types in benign
lesions, while HPV 16 was the most common type detected in preneoplastic and neoplastic lesions.
Mixed infections were proven in 27.9% (12/43) of the
positive samples.
HPV type remained undetermined in 6.9% (3/43) of
positive cases; the limited size of specimens prevented
further characterization of the samples.
In 11 patients with multiple oral lesions, samples from
2 different sites were analyzed (Table 2). Two patients
were HPV negative in both sites and 8 patients who tested
HPV positive had at least one common genotype in both;
in only one patient the HPV results from different locations did not match (HPV 11 and HPV negative).

Discussion
High risk HPV types are widely implicated in the
pathogenesis of anogenital cancer1-4, in contrast to their
more speculative role in oral cancer6-8. Tobacco smoking or chewing, and alcohol drinking are considered risk
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factors for oral cancer. However, these risk factors are
absent in many cases, indicating other possible etiologic
pathways that could include HPV or other infectious
agents25.
This study investigated the presence of HPV DNA in
benign (HPV associated or not associated), preneoplastic
and neoplastic oral lesions (cases), and normal samples
(controls) in patients from Argentina.
HPV was detected in almost 50% of the oral lesions
included in this study. HPV 6 and 11 were the most prevalent in HPV-associated benign lesions, while in preneoplastic lesions and cancers HPV 16 was the most frequent viral type, similarly to the findings described for
cervical lesions in Buenos Aires population26, 27. In
leukoplakia and lichen planus, HPV16/18 were detected
in the majority of samples, according to other reports12.
Other authors have shown the predominance of HPV18
and the relative absence of HPV16 in oral lesions in patients from some European regions28, 29. Considering the

geographical influence on HPV type distribution, the World
Health Organization has recommended further studies
to investigate and acquire further knowledge on different
HPV types’ prevalence, not only in the anogenital tract
but also in skin and the aerodigestive tract. This epidemiologic information may be considered for HPV prevention strategies applying prophylactic vaccines which are
being licensed30.
HPV was not detected in this series of control samples; this is consistent with other studies that revealed a
very low HPV positivity in the control group12, 31, 32. However, some groups have found a surprisingly high HPV
infection rate in normal mucosa14, 33.
Some reports consider that the use of exfoliated cells
could underestimate viral detection34, 35, while others have
obtained data similar to biopsy analyses20. It should be
born in mind that biopsy is an invasive procedure and
normal mucosa samples may be ethically difficult to obtain; for this reason we used exfoliated cells as controls.

TABLE 1.– HPV detection and typing in oral samples from Argentine patients

Clinical histopathological
diagnosis

6

11

13

a) Cases
Benign lesions:
HPV Non-associated:
White sponge nevus n=1
Benign erosive ulcerative n=2
Reactional hyperplasia n=5

HPV- associated:
Condyloma acuminatum n=6
Focal epithelial hyperplasia n=3
Verruca vulgaris n=2
Preneoplastic lesions:
Lichen planus n=22
Leukoplakia n=11
Cancers
Verrucous carcinoma n=9
Squamous cell carcinoma n=16
Total n= 77
(%)
b) Controls
Normal oral mucosa n=60
Total n=60
(%)

16

Detected HPV types
18
11/16
16/18

6/11/16

ND*

1

1
1

3

0
2
5

1

1

1

1

0
0
1

1
1

11
5

1
1
1

2
1

3
1

1

1
1

4
2

5
(6.5)

8
(10.4)

1
(1.3)

13
(16.9)

HPV
Neg.

1

1
(1.3)

3
1

1

1
3

1

1

9
(11.7)

2
(2.6)

1
(1.3)

1
9
3
34
(3.9) (44.15)

60
60
(100)

This table summarizes the results obtained by both PCR-RFLP and PCR-dot blot hybridization.
*ND: Non determined viral types: HPV positive samples analyzed by PCR-dot blot hybridization which its viral type could not be determined because
they did not hybridized with none of the assayed probes (HPV 6, 11, 16, 18, 31, 33 and 45).
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Nevertheless, HPV DNA has been demonstrated in
healthy individuals’ oral samples in a number of studies,
making it clear that the oral mucosa may act as a reservoir for new HPV infections and/or a source of recurring
HPV lesions12, 13, 36.
This study included some of the most common benign
epithelial oral lesions; mucosal low-risk types were predominant, as already described8. Our data showed that
the viral types identified in oral locations were similar to
those detected in the genital and laryngeal mucosa, with
the exception of HPV13, which was only found in oral
mucosa. Although verruca vulgaris has been associated
to skin types, particularly HPV237, one case of verruca
vulgaris was HPV negative, perhaps due to our technical
approaches targeted on mucosotropic types which may
have missed cutaneous cases.
HPV16 DNA was demonstrated in a white sponge
nevus, a finding only previously described by Cox et
al38.This benign lesion was characterized many years ago
as a hereditary dyskeratotic hyperplasia of the mucous

membranes39. Probably the nevus cells’ differentiated
state is compatible with the amplification of HPV DNA,
which is thought to reside in a latent state in the basal
epithelial cells; therefore the presence of HPV16 in these
lesions appears to be random.
HPV involvement in the etiology of potentially malignant oral lesions (e.g., leukoplakia and lichen planus) has
been largely suspected albeit not clearly demonstrated6-8, 11-13, 32.The HPV frequency here obtained for these
lesions (51.5%) is consistent with some previous data32, 40
in which HPV positivity was at least 50%, but higher than
the average obtained analyzing other reports (31%)12, 41.
Independently of HPV type, in this study like in many others, HPV detection in potentially malignant oral lesions is
undoubtedly greater than in normal controls.
Verrucous carcinoma is a locally invasive and nonmetastatic variant of oral cavity squamous cell carcinoma42. In both genital and oral verrucous carcinoma,
low risk types HPV 6 and 11 have been reported as the
most prevalent. In our limited series size, we noted a pre-

TABLE 2.– HPV detection in multiple lesions from different oral sites

Case

1
2
3
4
5
6
7
8

Histopathological
diagnosis
Lichen planus
Squamous cell carcinoma
Lichen planus
Verrucous carcinoma
Lichen planus
Verrucous carcinoma
Lichen planus
Squamous cell carcinoma
Leukoplakia
Squamous cell carcinoma
Lichen planus
Squamous cell carcinoma
Verrucous carcinoma
Verrucous carcinoma
Lichen planus

11

16

Detected HPV types
6/11/16
11/16 16/18

HPV
Neg.

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

Squamous cell carcinoma

1

9

Lichen planus
Squamous cell carcinoma

1
1

10

Leukoplakia
Leukoplakia
Verrucosity

11

Squamous cell carcinoma

1
1
1
1

Site

Lateral side of tongue
Ventral aspect of the tongue
Lower edge
Left buccal mucosa
Hard palate
Right buccal mucosa
Gingiva
Ventral aspect of the tongue
Left lateral side of the tongue
Left ventral aspect of the tongue
Dorsum of the tongue
Soft palate
Upper lip (mucosa)
Buccal mucosa
Buccal mucosa and lateral side
of the tongue
Buccal mucosa and lateral side
of the tongue
Buccal mucosa
Buccal mucosa and floor of the
sulcus up to retromolar trigone
Hard palate
Right upper edge
Dorsum and right edge of the
tongue (posterior pole)
Dorsum and right edge of the
tongue (anterior pole)
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dominance of HPV16; the level of HPV detection being
markedly higher in verrucous carcinoma (88.9%) than in
squamous cell carcinoma (43.8%), which is within the
range reported in most PCR-based publications (2575%)7, 40, 43.
In this work, one squamous cell carcinoma harbored
only HPV11. Although the evidence indicates the absence
of carcinogenicity of HPV types 6 and 113, 5, these low
risk types have been previously reported in oral cancer41
and penile carcinomas44-46 supporting their oncogenic
potential.
In 11 patients carrying multiple lesions, samples from
different sites were obtained. Most of them were pairs of
samples of a preneoplastic lesion and a carcinoma, showing coincidental results. Although these lesions were located close but not in the same site, their origin could
have been identical, and preneoplastic lesions could have
acted as precursors.
Almost one half of the oral squamous cell carcinomas
analyzed were HPV negative. A “hit and run” theory has
been proposed to explain the HPV involvement in virus–
negative tumors which could develop from HPV-containing precursors, not requiring the HPV to maintain the
malignant state8, 13. The method used can not rule out
that these lesions harbor an undetectable number of viral copies. Oral carcinomas, like other HPV-related malignancies in the upper aerodigestive tract, appear to have
low copy numbers of HPV, generally producing weaker
PCR products than HPV-positive cervical specimens8, 12,
13, 25
. There is consensus on the need to develop a sensitive, validated laboratory test to detect HPV in oral exfoliated cells, that could reflect the high risk of HPV in head
and neck tumors47-49.
Some authors have found that in a subset of head
and neck tumors harboring HPV, the viral presence would
be a marker for favorable outcome48, 49. A retrospective
oral epithelial dysplasia case-control study suggested that
the prevalence of HPV16 is higher in dysplasias progressing to oral SCC than in those that do not, although the
association was based on a small sample size and not
significant50. Research will be required to determine the
use of HPV testing with respect to prevention, therapy,
outcome and surveillance of oral lesions’ recurrence.
This study contributes the first data on HPV diversity
in a variety of oral lesions from Argentine patients. They
contribute further evidence that oral infection with HPV,
particularly carcinogenic types, is a risk factor for, at least,
a subset of preneoplastic and neoplastic oral lesions. On
the other hand, it has been pointed out that, in addition to
the viral role, other factors should be taken into account
in the progression of HPV induced lesions, like immune
compromise, genetic background and exposure to chemical or physical carcinogens. A long-term follow-up of potentially malignant lesions could help define the effective role of HPV in their etiology.

367
Acknowledgements: The authors thank Ms. Silvia A.
Núñez and Mr. Jorge A. Basiletti (Malbrán Institute) for their
qualified technical assistance. J.A Basiletti received during this
work a fellowship of The Bunge & Born Foundation (Buenos
Aires, Argentina).
The authors are indebted to Drs. María A. Campomanes,
Clarisa Valenzuela and Marcelo Almeida (School of Dentistry,
University of Buenos Aires) for their generous help during
sampling.
This project was supported partially by grants from UBA
(to AK) and Mosoteguy Foundation (Buenos Aires, Argentina).

References
1. Bosch FX, Manos MM, Munoz N, et al. Prevalence of
human papillomavirus in cervical cancer: a worldwide
perspective. International Biological Study on Cervical
Cancer (IBSCC) Study Group. J Natl Cancer Inst 1995;
87: 796-802.
2. Walboomers JM, Jacobs MV, Manos MM, et al. Human
papillomavirus is a necessary cause of invasive cervical
cancer worldwide. J Pathol 1999; 189: 12-9.
3. Munoz N. Human papillomavirus and cancer: the
epidemiological evidence. J Clin Virol 2000; 19: 1-5.
4. Bosch FX, Lorincz A, Munoz N, Meijer CJ, Shah KV. The
causal relation between human papillomavirus and cervical cancer. J Clin Pathol 2002; 55: 244-65.
5. Munoz N, Bosch FX, de Sanjose S, et al. Epidemiologic
classification of human papillomavirus types associated
with cervical cancer. N Engl J Med 2003; 348: 518-27.
6. Syrjanen SM, Syrjanen KJ, Happonen RP. Human
papillomavirus (HPV) DNA sequences in oral precancerous lesions and squamous cell carcinoma demonstrated by in situ hybridization. J Oral Pathol 1988; 17:
273-8.
7. Snijders PJ, Scholes AG, Hart CA, et al. Prevalence of
mucosotropic human papillomaviruses in squamous-cell
carcinoma of the head and neck. Int J Cancer 1996; 66:
464-9.
8. Syrjanen S. Human papillomavirus infections and oral
tumors. Med Microbiol Immunol (Berl) 2003; 192: 123-8.
9. Steenbergen RD, Hermsen MA, Walboomers JM, et al.
Integrated human papillomavirus type 16 and loss of
heterozygosity at 11q22 and 18q21 in an oral carcinoma and its derivative cell line. Cancer Res 1995; 55:
5465-71.
10. Shroyer KR, Greer RO, Jr. Detection of human papillomavirus DNA by in situ DNA hybridization and polymerase chain reaction in premalignant and malignant oral
lesions. Oral Surg Oral Med Oral Pathol 1991; 71:
708-13.
11. Watts SL, Brewer EE, Fry TL. Human papillomavirus
DNA types in squamous cell carcinomas of the head and
neck. Oral Surg Oral Med Oral Pathol 1991; 71: 701-7.
12. Giovannelli L, Campisi G, Lama A, et al. Human papillomavirus DNA in oral mucosal lesions. J Infect Dis 2002;
185: 833-6.
13. Syrjanen S. Human papillomavirus (HPV) in head and
neck cancer. J Clin Virol 2005;32 Suppl 1: S59-66.
14. Lawton G, Thomas S, Schonrock J, Monsour F, Frazer
I. Human papillomaviruses in normal oral mucosa: a
comparison of methods for sample collection. J Oral
Pathol Med 1992; 21: 265-9.
15. Landis SH, Murray T, Bolden S, Wingo PA. Cancer
statistics, 1999. CA Cancer J Clin 1999; 49: 8-31, 1.
16. Parkin DM, Bray F, Ferlay J, Pisani P. Global cancer
statistics, 2002. CA Cancer J Clin 2005; 55: 74-108.

368
17. Matos E, Loria D, Zengarini N. Atlas de Mortalidad por
Cáncer (Argentina 1997-2001). Publicación del Ministerio de Salud de la Nación 2003; 2: 13-6.
18. Parkin DM, Pisani P, Ferlay J. Estimates of the worldwide
incidence of 25 major cancers in 1990. Int J Cancer 1999;
80: 827-41.
19. Maniatis T, Fritsch E, Sambrook J. Molecular cloning: a
laboratory manual. New York.: Cold Spring Harbor
Laboratory Press, 1989.
20. Wright D, Manos M. Sample preparation from paraffinembedded tissues. In: Innis M, Gelfand D, Sninsky J and
White T (eds). PCR protocols. A Guide to Methods and
Applications. San Diego: Academic Press, Inc., 1990,
p153-8.
21. Saiki RK, Gelfand DH, Stoffel S, et al. Primer-directed
enzymatic amplification of DNA with a thermostable DNA
polymerase. Science 1988; 239: 487-91.
22. Bernard HU, Chan SY, Manos MM, et al. Identification
and assessment of known and novel human papillomaviruses by polymerase chain reaction amplification,
restriction fragment length polymorphisms, nucleotide
sequence, and phylogenetic algorithms. J Infect Dis
1994; 170: 1077-85.
23. Jacobs MV, de Roda Husman AM, van den Brule AJ, et
al. Group-specific differentiation between high- and lowrisk human papillomavirus genotypes by general primermediated PCR and two cocktails of oligonucleotide
probes. J Clin Microbiol 1995; 33: 901-5.
24. Picconi MA, Gronda J, Alonio LV, et al. Human Papilloma
virus in Quechua women from Jujuy with high frequency
of cervical cancer: viral types and HPV-16 variants. Medicina (B Aires) 2002; 62: 209-20.
25. Herrero R. Chapter 7: Human papillomavirus and cancer
of the upper aerodigestive tract. J Natl Cancer Inst
Monogr 2003; 47-51.
26. Distefano AL, Picconi MA, Alonio LV, et al. Persistence
of human papillomavirus DNA in cervical lesions after
treatment with diathermic large loop excision. Infect Dis
Obstet Gynecol 1998; 6: 214-9.
27. Alonio LV, Picconi MA, Dalbert D, et al. Ha-ras oncogene
mutation associated to progression of papillomavirus induced
lesions of uterine cervix. J Clin Virol 2003; 27: 263-9.
28. Aggelopoulou EP, Skarlos D, Papadimitriou C, Kittas C,
Troungos C. Human papilloma virus DNA detection in
oral lesions in the Greek population. Anticancer Res
1999; 19: 1391-5.
29. Campisi G, Giovannelli L, Arico P, et al. HPV DNA in
clinically different variants of oral leukoplakia and lichen
planus. Oral Surg Oral Med Oral Pathol Oral Radiol
Endod 2004; 98: 705-11.
30. Pagliusi SR, Teresa Aguado M. Efficacy and other
milestones for human papillomavirus vaccine introduction. Vaccine 2004; 23: 569-78.
31. Lambropoulos AF, Dimitrakopoulos J, Frangoulides E, et
al. Incidence of human papillomavirus 6, 11, 16, 18 and
33 in normal oral mucosa of a Greek population. Eur J
Oral Sci 1997; 105: 294-7.
32. Bouda M, Gorgoulis VG, Kastrinakis NG, et al. "High risk"
HPV types are frequently detected in potentially malignant and malignant oral lesions, but not in normal oral
mucosa. Mod Pathol 2000; 13: 644-53.

MEDICINA - Volumen 67 - Nº 4, 2007

33. Terai M, Hashimoto K, Yoda K, Sata T. High prevalence
of human papillomaviruses in the normal oral cavity of
adults. Oral Microbiol Immunol 1999; 14: 201-5.
34. Schwartz SM, Daling JR, Doody DR, et al. Oral cancer
risk in relation to sexual history and evidence of human
papillomavirus infection. J Natl Cancer Inst 1998; 90:
1626-36.
35. Herrero R, Castellsague X, Pawlita M, et al. Human
papillomavirus and oral cancer: the International Agency
for Research on Cancer multicenter study. J Natl Cancer
Inst 2003; 95: 1772-83.
36. Scully C. Oral squamous cell carcinoma; from an
hypothesis about a virus, to concern about possible
sexual transmission. Oral Oncol 2002; 38: 227-34.
37. Adler-Storthz K, Newland JR, Tessin BA, Yeudall WA,
Shillitoe EJ. Human papillomavirus type 2 DNA in oral
verrucous carcinoma. J Oral Pathol 1986; 15: 472-5.
38. Cox MF, Eveson J, Porter SR, Maitland N, Scully C.
Human papillomavirus type 16 DNA in oral white sponge
nevus. Oral Surg Oral Med Oral Pathol 1992; 73: 476-8.
39. Cannon A. White sponge naevus of the mucosa (naevus
spongiosus albus mucosae). Arch Dermatol Syph 1935;
31: 365-70.
40. Nielsen H, Norrild B, Vedtofte P, et al. Human papillomavirus in oral premalignant lesions. Eur J Cancer B Oral
Oncol 1996; 32B: 264-70.
41. Miller CS, Johnstone BM. Human papillomavirus as a risk
factor for oral squamous cell carcinoma: a meta-analysis,
1982-1997. Oral Surg Oral Med Oral Pathol Oral Radiol
Endod 2001; 91: 622-35.
42. Ackerman L. Verrucous carcinoma of the oral cavity.
Surgery 1948; 23: 670-8.
43. McKaig RG, Baric RS, Olshan AF. Human papillomavirus
and head and neck cancer: epidemiology and molecular
biology. Head Neck 1998; 20: 250-65.
44. Villa LL, Lopes A. Human papillomavirus DNA sequences
in penile carcinomas in Brazil. Int J Cancer 1986; 37:
853-5.
45. Gregoire L, Cubilla AL, Reuter VE, Haas GP, Lancaster
WD. Preferential association of human papillomavirus
with high-grade histologic variants of penile-invasive
squamous cell carcinoma. J Natl Cancer Inst 1995; 87:
1705-9.
46. Picconi MA, Eijan AM, Distefano AL, et al. Human
papillomavirus (HPV) DNA in penile carcinomas in Argentina: analysis of primary tumors and lymph nodes. J Med
Virol 2000; 61: 65-9.
47. Nair S, Pillai MR. Human papillomavirus and disease
mechanisms: relevance to oral and cervical cancers. Oral
Dis 2005; 11: 350-9.
48. Schlecht NF. Prognostic value of human papillomavirus
in the survival of head and neck cancer patients: an
overview of the evidence. Oncol Rep 2005; 14: 1239-47.
49. Ritchie JM, Smith EM, Summersgill KF, et al. Human
papillomavirus infection as a prognostic factor in carcinomas of the oral cavity and oropharynx. Int J Cancer 2003;
104: 336-44.
50. Sugiyama M, Bhawal UK, Dohmen T, et al. Detection of
human papillomavirus-16 and HPV-18 DNA in normal,
dysplastic, and malignant oral epithelium. Oral Surg Oral
Med Oral Pathol Oral Radiol Endod 2003; 95: 594-600.

