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The aim of this investigation was to study the cell proliferation index (MIB-1) and p53 expression

in 24 invasive squamous cell lesions (ISL, CEC), 7 high-grade squamous cell intraepithelial

lesions (HSIL) and 11 low-grade intraepithelial lesions(LSIL) of the penis; and correlate them

with age, HPV occurrence and the histopathological features. In addition, HPV status was

detected by in situ hybridization (ISH) in 20 invasive lesions. MIB1 and p53 expressions were

evaluated by percentiles and scores ( 1 to 9, according dispersion of marked nuclei plus

reaction intensity) Results: the mean age of occurrence was 62.3 yrs for the ISL; 41.6 yrs for

HSIL and 33.2 yrs in the case of LSIL. The MIB-1 showed its highest expression in HSIL

(46.1%), followed by the ISL (34.5%), and the LSIL (13.3%). p53 over-expression was mainly

seen in 90.9% of LSIL; in 70.9% of ISL and in 57.1% of HSIL The cytohistopathological

signals for HPV were seen in 72.7% of low grade lesions, in 87% of the invasive lesion and

100% of the severe dysplasia. The HPV-DNA was detected in 30% of the ISL. In conclusion,

MIB-1 and p53 showed to be independent markers and were straight related to the progression

and severity of these lesions. The p53 scores increased from the low to the high grade and

invasive lesions and probably suggests an early inhibition by HPV proteins, mutations coming

up later. There is a clear age-related prevalence of lesions, similar to the vulvar and cervical

HPV related-lesions’ evolution, but penile carcinoma is delayed.

Key words: squamous cell carcinoma; penile neoplasms; human papillomavirus; in situ

hybridization; p53; MIB-1.
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O objetivo deste estudo foi investigar o  índice de proliferação celular (MIB-1) e a expressão de p53

em 24 carcinomas escamosos invasores (CEC), 7 lesões de alto grau (LIMAG) e 11 de baixo grau

(LIMBG) do pênis, segundo a idade. Além do percentual, MIB1 e p53 foram avaliados por escores

(baixos, de 1 a 5 e altos, de 6 a 9) segundo o grau de dispersão (1 a 3) de núcleos marcados versus

intensidade da reação (1 a 3). A presença do HPV foi estimada pelos sinetes citohistopatológicos em

todos os casos e, em 20 CEC, por hibridização in situ com sonda de amplo espectro.

Resultados: a idade média (anos) foi de 62,3 nos CEC, de 41,6 nas LIMAG e 33,2 nas LIMBG.

MIB1 foi expresso em 46,1% (LIMAG), 34,5% (CEC) e 13,3% (LIMBG). A p53 mostrou -se

expressa nas LIMBG (90,9%), nos CEC (70,9% ) e nas LIMAG (57,1%). Todavia, os escores mais

altos de MIB1 e de p53 (6 a 9) predominaram nos carcinomas e nas lesões de alto grau. Os sinetes

associados ao HPV foram vistos em 100% das LIMAG, 87% dos CEC e 72,7% das LIMBG. O

DNA do HPV foi detectado em 30% dos CEC (6/20). Conclusões: a p53 e o MIB1 mostraram-se

avaliadores independentes, mais relacionados à gravidade da lesão; não houve relação significativa

entre idade, p53 e MIB1. As lesões intraepiteliais ocorreram em faixas etárias semelhantes às descritas

para a vulva e o colo uterino; todavia, o carcinoma peniano é mais tardio. Houve nítida associação

com os sinetes de HPV porém a HIS mostrou baixa sensibilidade nos CEC (30%). O incremento

dos escores de p53 com o grau da lesão sugere que de início há acúmulo por hiperfunção e inibição

(pelas proteínas do HPV),as mutações ocorrendo durante a progressão. Já o MIB1 evidenciou que

papilomas podem ter escores altos e CEC escores baixos (mormente os verrucosos, de comportamento

mais loco-regional)

Palavras-chave: carcinoma de células escamosas; neoplasias penianas; papillomavirus humano;

hibridização in situ; p53; MIB-1.
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Described since ancient times, the penile
carcinoma is one of the most feared human
tumors due to its extremely mutilating nature.
Geographically heterogenic in distribution, the
prevalence of penile carcinoma shows impor-
tant parallels to the vulvar and cervical can-
cer. A number of investigations have shown
that the two types of malignancy are corre-
lated, revealing high rates of cervical cancer
in the partners of individuals with penile neo-
plasia.1,2 As in cervical carcinogenesis, the
HPV infection is the main cofactor involved
in penile cancers, which is also related to early
onset of sexual activity and large number of
sexual partners.2,4-6 The penile carcinoma oc-
curs in less than 10 in one million of men,
per annum. It has high prevalence in mostly

rural areas of South and Central American
countries, and in African countries.2,6-8 Some
of the world’s high-risk areas for penile can-
cer are in Brazil, occurring mainly in North
(5,3%) and Northeast (5,7%) states. Accord-
ing to the 1991 data from the Brazilian Na-
tional Cancer Institute, the prevalence rates
of this disease in two main cities of the
Northeast area of Brazil are 8,3 (Recife) and
5,7 (Fortaleza) per 100.000 men.8

The epidemiological importance of penis
carcinoma comes from its strong relation to
a venereal disease, the HPV infection.3,5,8,9

American studies indicate HPV infection as
the most common sexually transmitted viral
disease, where 80% of sexual partners of in-
fected women have anogenital lesions.10 The
papillomavirus is a non-enveloped icosahe-
dron virion of 54 nm diameter, with a pro-
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tein coat (capsid) composed of 72 capsomeres
connected by bridges at their bases. Its struc-
ture shows a circular, double-stranded DNA
genome of approximately 8000 base pairs. Due
to the related capsid proteins,
papillomaviruses are antigenically similar and
are not divided into serotypes; instead, they
are subdivided into genotypes based on the
extent of DNA relatedness.11 The distinct types
of HPVs are classified based on tissue tro-
pism (epitheliotropism), the type of the in-
duced lesion and oncogenic potential. Cur-
rently, about 30 types infecting the anogenital
tract are known.

 The complete genetic evaluation of HPV
reveals that coding sequences are distributed
in three frames along one strand of DNA.
The other strand is blocked by stop signals in
all three frames. These frames are three func-
tional regions, called the early and the late
regions and a noncoding upstream regulatory
region (URR). The products from the early
region are responsible for viral replication,
transcription control, and cellular transforma-
tion. The E6 and E7 encode for critical
oncoproteins required for viral replication;
as well as host cell immortalyzation and trans-
formation, inactivating p53 and pRb nuclear
proteins respectively.8 Experimental in vitro
data indicates that the gene product from high
oncogenic risk HPV (E6 and E7) play impor-
tant role in the nuclear protein interaction of
p53 and pRb respectively. The expressions of
these viral oncoproteins are essential to
keratinocyte immortalization; as also to keep
the cancerous cell phenotype.12-14

The p53 protein is a transcription factor
that regulates the cell cycle specially, when the
DNA is damaged.15,16 P53 mutations have
rarely been studied in penile carcinoma or in
their pre-malignant lesions. In addition to
penile intraepithelial neoplasia,17 the p53 is
also detected in papillomas; but only rarely in
penile scar or other penile lesions.

The association of mutated p53 with the
occurrence of high risk HPV genotype is a
common finding in penile as well as in cervi-
cal lesions. Lam et al.18 showed, by immuno-
histochemistry studies, a overexpression of
p53 in 17 of 42 penile carcinomas; and in a
majority of those cases the HPV DNA was
detected, suggesting p53 mutation as an on-
cogenic risk factor in these tumors.

It is known that the cells in which the p53
is inactivated loose the capacity to arrest the
cell cycle in G1 phase or the mechanism of
apoptosis, resulting in accumulation of genetic
mutations which could eventually lead to
malignancy.11,19,20 Wild-type p53 protein has
a short half-life of about 5 to 20 minutes in-
side the cell nuclei; in contrast the mutated
p53 is more stable. Apparently, this change
interferes in the degradation mechanism.21

The p53 mutation is the most frequent ge-
netic change in the different human cancer
types.22-26 It is present in about 37% among
all neoplasias and, depending on the anatomic
area, it could be reach 7% to 85%. Persons
who carry some kind of disability interfering
in p53 function will be at higher risks for ac-
cumulation of mutations that could eventu-
ally transform cells.20,25,27 p53 can be studied
by using direct techniques as PCR and SSCP;
or by employing the indirect methods of im-
munohistochemistry, which uses antibodies
to show the overexpression of the altered or
mutant protein in the tissues.17,26

Recent research has focussed on the rela-
tionship between the cellular proliferation and
the prognosis of the tumors.20,21,28-30 The pro-
liferating cells express in their nuclei a non-
histone protein with a short half-life, known
as Ki-67. It is in the cell nuclei during the
whole cell cycle, except in G0 and early G1
phases.11 The MIB1 is a new monoclonal an-
tibody that recognizes the epitope of the Ki-
67 antigen. It is less sensible to the formalin
fixation, and hence is an ideal antibody for
retrospective studies.8,27,31

The proliferation index is used as a prog-
nostic factor in human malignancies such as
mama,27 esophagus,32 vulva33  cancers and most
recently in penile verrucous carcinoma;28 per-
mitting to be applied also for therapeutic pur-
poses.34

*)#�$"),��)���*�#4���

Material: forty-two formalin-fixed, paraf-
fin-embedded tissue samples from penile bi-
opsies were retrieved from our files during the
period of 1993 to 1999. They were histologi-
cally classified according to the Paris-Tolbiac
Consensus35 for squamous (malpighian)
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lesions. The samples included 11 low-grade
malpighian squamous cell intraepithelial
lesions (LSIL), including papillomas; 7 high-
grade malpighian squamous cell intraepithelial
lesions (HSIL) and 24 invasive squamous
carcinomas (ISL).

Method: the immunohistochemistry was
performed on 5mm sections mounted on pre-
treated slides (silane), using the peroxidase-anti-
peroxidase method (PAP). Briefly, sections were
deparaffinyzed in xylene, rehydrated, and
washed in tris buffer (pH 7.6). Subsequently,
they were immersed in citrate buffer (pH 6.0)
and heated in a domestic microwave oven at
850w for approximately 10 minutes. The en-
dogenous peroxidase activity was quenched by
treating sections with 3% hydrogen peroxide/
methanol solution at room temperature.
Immunostaining was performed using p53 DO-
7 (Dakopatts, CA, USA) antibody and the
monoclonal antibody MIB1 (Immmunotech,
Marseille, France) as the primary antibody; both
used at 1:50 dilution and incubated overnight
at 8ºC in a wet chamber. Rabbit anti-mouse
biotinated antibody was used as the secondary
antibody, at 1:200 dilution for 30 minutes fol-
lowed by the ABC complex (Sigma Chemical
Co, St Louis, MO, USA) and the 3,3'-
diaminobenzidine (DAB - Sigma Chemical Co,
St Louis, MO, USA). Counterstainning was
performed lightly with Mayer’s hematoxylin and
coverslips were applied. For in situ hybridiza-
tion, probes directed against wide spectrum
HPV (Dako Corporation, CA, USA), subtypes
6,11,18,30,31,33,35, 45,51 e 52 were used,
labeled with biotin and DAB. Specific staining
was identified by detecting brown-colored sub-
stances in the nuclei. Staining for p53 and MIB1
was evaluated according to the number and dis-
tribution of the positively stained cells, by two
independent pathologists attributing scores of 1
to 5 (low) or 6 to 9 (high), estimated by the
intensity of marking (1 to 3) versus unifocal, bi
or multifocal dispersion - diffusion (1 to 3) of
marked nuclei. Negative control was always
performed by primary antibody exclusion. Sta-
tistical analyses were performed using Fisher’s
exact test and the difference is considered sig-
nificant if p value was ≤ 0.05.

$��%,#�

Mild differentiated squamous carcinoma
occurred in 45.9% cases; the verrucous in
37.5% and poorly differentiated in 16.6%.

 ISL: invasive squamous lesion
 LSIL and HSIL: low and high grade intraepithelial squa-
mous lesions

ISL: invasive squamous lesion. LSIL and HSIL: low and high
grade intraepithelial squamous lesions Scores: high (6 to 9)
and low (1 to 5)

The HSIL predominate in the prepuce (57.2%)
and in the glans (28.6%) while the warts in the
penile skin (55.5%). Almost of all the men with
intraepithelial lesions (85%) were examinated
because their partner and medical indication,
not by themselves free choice.

Related to the age, the invasive neoplasia
occurred within the range of 37 to 89 years
(average of 62.3); the HSIL from 32 to 51
year (average of 41.6), and the LSIL from 19
to 69 years (average of 33.2). An interestingly
observation was the finding of papillomas in
aged men. The age significant differences
among the groups are shown in Table 1.

The Table 2 shows p53 immunoexpression
in the different groups of penile lesions; as
well as the results of analyses of correlations
between two different lesions and the nega-
tive and positive p53 immunoreactions, by
the Fisher’s exact test. A significant differ-
ence among the groups of lesions was also
observed; the low-grade lesions often stained
for p53 with lower intensity and in less num-
ber of cells and basically in deep layers. High
scores (6 to 9) predominate in HSIL and ISL
but verrucous carcinoma frequently shows low
scores.

The Figure 1 resume the mainly
morphologycal p53 and MIB1 aspects and
dispersion of marked nuclei according the
severity of the lesion.

There was no significant percentual dif-
ference between the low-grade and high-grade
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intraepithelial neoplasias, with regard to cel-
lular proliferation index using the MIB1 anti-
body ; however the high-grade lesions showed
higher scores even when compared to the ISL
and both to the LSIL (Table 3).

The cytohistomorphological features of
HPV were present and frequently associated
(2 or more of them) in all of the groups of
lesions. In ISL diskeratosis (96.6%) and
binucleation (87.5%) were predominant; in
HSIL binucleation and coilocytosis occurs in
all the cases (7/7) while papilomatosis (100%)
and coilocytosis (81.8%) predominate in
LSIL.

Of the 24 invasive lesions, 20 of were sub-
mitted to ISH studies for DNA HPV pres-
ence. The wide spectrum HPV probes dem-
onstrated a 30% positivity (6 of 20 cases),
with a diffuse pattern (Figure 1). However, it
was not possible to correlate the IHC reac-
tivity to p53, MIB1 or in situ hybridization,
as can be seen in Table 4.

In addition, the localization of the HPV-
associated lesion in the male genitalia was ob-
served, and it was correlated to histologic di-
agnosis. The predominant incidence of high-
grade lesions occurs in the penile mucosa (pre-
puce and glans), and the low-grade lesions were
prevalent in skin (penile shaft or perineum).

Figure 1. Penile low (LSIL) to high (HSIL) intraepithelial andivasive (ISL) squam ous lesions. Proliferating cellular rate (MIB1), p53 expression and
HPV - related signals by cytohistopathologic and hibridization (HIS). Case 3833 - L1: HE, 40X:HPV - related cytopathic alterations. MIB1 (L2) and p53
(L3) low score, focal expression (PAP, 100X) case 9364-H1:HE 40X and HPV-HIS diffuse signal (inside, 400X) MIB.
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Related to the age, this study demonstrated
a significant spectrum of variability for inva-
sive penile carcinoma cases, from 37 to 89
years, with an average of 61 years. Our find-
ings are in accordance with those of Lam et
al.18 and Levi et al.23 in which an age variabil-
ity of 36 to 85 years, with an average of 60
years, was reported. For the high-grade le-
sions, a range of 32 to 80, with an average of
41.6 years, was observed; which was also close
to the average age of 37 years (range 24-50
years) observed by Aynaud et al.36 in Paris.
For the low-grade lesions, the average age
observed was 33 years (19-69 years).

At the time of the diagnosis, the age of
the patients associated with the penile histo-
logical lesion type showed a significant dif-
ference in the range of the time of evolution
of the lesion to penile cancer, compared to
what is known in the literature for the car-
cinogenesis of malpighian lesions. Indeed, the
literature sites a time of progression of the
lesion of approximately 15 years; where as in
our studies, it was observed just at 8 years
from low-grade to high-grade lesion.

p53 was expressed in 71% of malignant
lesions, showing mainly strong reaction and
high scores (6 to 9). Comparing the three le-
sions histological types studied, related to the

IHC of p53, important differences were seen
among low to high and invasive squamous
cell lesions (p=0.000). Still, our results sur-
pass those of Levi et al.23 who reported 26%
of positivity for p53 in penile carcinoma; as
also the 50% positivity observed by Castren
et al.37 and the 31% and 40% (using antigen
retrieval technique) reported by Lam et al.18

The p53 positivity reaction, related to his-
tologic type of the malignant tumors, was
55% (5 of 9 cases) in verrucose carcinomas,
which was a higher value when compared to
that of Lam et al.18 (37% of verrucose carci-
noma), and was 80% in non-verrucose tu-
mors. The analysis of the results of the high-
grade lesions related to p53, showed 75% of
positivity. This result agrees well with the 50%
of positivity described by Castren et al.37

Tendler et al.30 demonstrated positive
immunereaction in every one of four samples
of penile papiloma.. Castren et al.37 obtained
a 69.2% of IHC reaction using DO-7 and
CM-1 antibodies. In 1995, Ranki et al.21 de-
tected 41% of positivity in papillomas using
four distinct antibodies: DO-7, CM-1, Pab-
240 and DO-1. In our series the
immunoreaction positivity was observed in
the nuclei and occurred in 90.9% (10 of 11)
of the low-grade lesions and papillomas; all of
them being focal and in deep layers (low
scores), thus suggesting functional instability
for p53 also in those type of lesions.

ISL: invasive squamous lesion. Scores: high (6 to 9) and low (1 to 5)

LSIL and HSIL: low and high grade intraepithelial squamous lesions

ISL: invasive squamous lesion. LSIL and HSIL: low and high grade intraepithelial squamous lesions. Scores: high (6 to 9) and low (1 to 5)

The cellular proliferation index analysis by
the MIB1 antibody is frequently used to other
types of tumors, such as those of vulva,33,38,39

esophagus,32 breast27 and uterine cervix.41

Hendricks et al.39 described a 99% of MIB1
focal and diffuse positivity in carcinoma of

vulva. In our study, the highest average of IHC
positivity was seen in high-grade lesions
(46.1%), followed by 34,5% in ISL and 13.4%
in papillomas. In papillomas, nuclei labeled
in the intermediate layer were observed in
three cases, with similar results found also in
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high-grade lesions, suggesting aggressivity;
possibly transforming some papillomas into
high-grade lesions, than the advanced penile
dysplasia. As an exception, the verrucose ISL
presented low immunoreaction scores for
MIB1, due to the keratinization, which is in
agreement with the literature and with the
unique report in penis.28

For ISH, a 30% of positivity to HPV DNA
was obtained, in twenty cases of invasive
malignant lesions of penis, a substantially
lesser result than what was reported earlier in
Brazil, in 1986 (51%, according to Villa and
Lópes; cited by Levi et al.23). McCance et
al.41 detected a 50.9% of HPV DNA by ISH.
Lam et al.,18 studying 42 cases by ISH and
PCR, found a value of 30.9% for HPV DNA,
which is in agreement with the with the 26%
result found in São Paulo, Brazil, by Levi et
al.23 Comparing histological classification of
tumors and HPV DNA presence for ISH,
Gregoire et al.42 found 11% (5 of 45) of ver-
rucose tumors, while we found such tumors
in 25% (2 of 8) of our cases.

Finally, there was a significant presence
of cytomorphological features of the HPV
infection in our material, demonstrating the
presence of active infection on the genesis of
those lesions.

����,%�"��

The occurrence and progression of the pre-
malignant lesions followed the same histologi-
cal and age patterns described for these le-
sions in other genital sites, but the penile car-
cinoma seems to occur later. There was no
significant correlation among age, p53 and
MIB1 in our cases. So, p53 and MIB1 showed
to be independent markers, more related to
the severity of penial squamous lesions. The
overexpression of p53 in the early onset of
the intraepithelial squamous lesions, with low
to high scores in carcinomas may reflect ini-
tial overfunction or inactivation by viral pro-
tein and during progression toward malig-
nancy, is probably the result of the ongoing
p53 gene mutation. The overexpression of
papillomas and the down-regulation of carci-
nomas, observed in our studies with MIB1
(Ki 67), could be due the high frequency of

the verrucous histologic type of these tumors.
Even though the HPV histological features are
mostly present, just one third of the carcino-
mas showed HPV- DNA ISH positivity, prob-
ably due to the HIS low sensitivity

Finally, this study connected for the first
time in a tropical country the penile squa-
mous lesions to oncobiological factors in-
volved in tumor pathogenesis. The next step
to follow in this investigation could be the
use of more sensitive PCR technique for typ-
ing the HPV and associating it to the histo-
logical grade of the lesions and to the
penioscopy findings; as well as to the p53 IHC
expression changes and mutations.

)�5��6,���*��#�

 For tecnichal support to Francisco José
O. Queiroz, João Carlos da Silva, Ana
Cristina S. Lima

$�!�$�����

1. Bosch FX, Castellsaque NM, Sanjose S, Quaffari
AM, Gonzales LC. Male sexual behavior and
human papillomavirus DNA: key risk factores
for cervical cancer in Spain. J Natl Cancer Inst
1996;88(15):1060-7.

2. Franco ELF. Epidemiologia das verrugas
anogenitais e do câncer. Papiloma virus  humanos
I. São Paulo: Interlivros; 1996. p. 581-606.

3. Campion HJ. Increased risk of cervical neoplasia
in consorts of men with penile condylomata
acuminata. Lancet 1985;11:943-6.

4. Palefsky JM, Barrasso R. HPV Infection and dis-
ease in men. Obstet Gynecol Clin North  Am
1996;23(4):895-916.

5. Wieland U, Jurks S, Weissenborn S, Krieg T,
Pfister H, Ritzkowsky A. Eythroplasia of Queirat:
coinfection with cutaneous carcinogenic
pappiloma virus type 8 and genital
papillomaviruses in situ carcinoma. J Invest
Dermatol  2000;115(3):396-401.

6. Barbosa A Jr, Atanasio P. Cancer de pênis: estudo
da sua patologia geográfica no Estado da Bahia.
Brasil. Rev Saúde Pública 1984;18(6):429-35.

7.  Castillo OC, Martinez CS, Del Campo FS. Cáncer
de pene. Rev Chil  Cir 1997;39(4):284-7.

/F�������#����7#��""�!�����#�������� ���#� 9������������'�"�'����"�!�"



�+ Revista Brasileira de Cancerologia, 2002, 48(1): 29-37

8.      Eluf Neto J. Epidemiologia das lesões relacionadas
ao HPV. In: Bibbo M, Moraes Filho A, editores.
Lesões relacionadas à infecção por HPV no trato
anogenital. Rio de Janeiro: Revinter, 1998. p.
9- 27.

9.     Arelano OM. Utilidad de la peniscopia en el
diagnóstico de infeccion por el virus del
papiloma humano y de lesiones premalignas
en el varan. Bol Lab Méd Chopo
1997;6(1):10-4.

10.  Chow LT, Broker TR. Small DNA tumor vi-
ruses. In: Nathasson N. Viral pathogenesis. New
York: Lippincott  Raver; 1997. p. 267-301.

11.   Wieland U, Pfister H. Papilomavirus em patologia
humana: epidemiologia, patogênese e papel
oncogênico. In: Gross GE, Barraso R. Infecção
por papiloma virus humano: atlas clínico de HPV.
Porto Alegre: Arte Médica; 1999. p. 1-16.

12.  Huibregtse JM. Directs the HPV E6 – depen-
dent inactivation of p53 and is representactive
of a family of structurally and functionally re-
lated proteins. Cold Spring Harb Symp Quant
Biol 1994;59:237-45.

13.  Hoppe  E, Burtz K. Molecular mechanisms of
virus – induced carcinogenesis: the interation
of viral factors with cellular tumor supressor
proteins. J Mol Med 1995;73:529-38.

14.  Noffsinger AE, Hui YZ, Suzuk L,Yochman LK,
Miller MABS, Hurtobise P, et al. The relation-
ship of human papillomavirus virus prolifera-
tion and ploidy in carcinoma of the anus. Can-
cer 1995;75(4):958-67.

15.  Vogelstei B, Kinzler WK. p53 function and
disfunction. Cell 1992;70:523-6.

16.   Walts AE, Koeffer HP, Said JW. Localization of
p53 protein and human papillomavirus in
anogenital squamous lesions: immunohis-
tochemical and in situ hybridization studies in
benign, dysplastic , and malignant epithelia.
Hum Pathol 1993;24(11):1238-42.

17.  Lam KY, Chang KW. Molecular pathology and
clinicopathologic features of penile tumors: with
special reference to analyses of p21 and p53
expression and unusual histologic features. Arch
Pathol Lab Med 1999;123(10):895-904.

18. Lam KY, Chan ACL, Chan KW, Leung ML,
Srivastava G. Expression of p53 and its rela-
tionship with human papillomavirus in penile
carcinomas. Eur J Surg Oncol 1995;21: 613-6.

19.  Hickman ES, Picksley SM, Vousden KH. Cells
expressing HPV 16 E7 continue cell cicle pro-
gression following DNA damage induced p53
activation. Oncogene 1994;2177-81.

20. Rabenhorst SH, Burini RC, Schmitt FCL.

Marcadores da proliferação celular. Rev Bras
Patol Clín 1993;29(1):24-8.

21.  Ranki A, Lassus J, Niemi KM. Relation of p53
tumor supressor protein expression to human
papillomavirus (HPV) DNA and to cellular
atypia in male genital warts and in
premalignant lesions. Acta Derm Venereol
1995;75(3):85.

22.  Chen TM, Chen CA, Hsieh CY, Chang DY,
Chen YH, Defendi V. The state of p53 in
primmary human cervical carcinomas and its
effects in human papillomavirus -
immortalized human cervical cells. Oncology
1993;8:1511-8.

23.  Levi JE, Rahal P, Sarkis ASO, Villa L. Human
papillomavirus DNA and p53 status in penile
carcinomas. Int J Cancer 1998;76:775-83.

24.   Loyola AM, Borra BC, Araujo VC. Expressão
da proteína p53 em carcinomas epidermóides
de mucosa bucal. Rev Pos-Grad
1995;12(12):52-8.

25.   Paquette RL, Lee YY, Wilczinsk SP, Karmarar A,
Kizaki M, Miller CW, Koeffler HP. Mutations of
p53 in human papillomavirus infection in cervi-
cal carcinoma. Cancer 1993;72(4):1272-80.

26.  Velculescu VE, El Deiry WS. Biological and
clinical importance of the p53 tumor supressor
gene. Clin Chem 1996;42(6):858-68.

27.  Serpa AR, Albuquerque C, Cravo M, Lage P,
Barao I, Fidalgo P, Pinto R, Leitão CN, Mira
FC. Genomic instability and p53 mutations
in sporadic colorectal cancer. In:
EUROCELLPATH, 6. Anais; 1996: Porto,
Portugal. Poster 11.

28.  Medina Perez M, Valero Puerta J, Martinez
Igarzabal MJ. Verrucous carcinoma of penis
with intense basal expression of ki- 67. Arch
Esp Urol 1999;52(9):983-5.

29.   Rabenhorst SH, Burini RC, Schmitt FCL. Ciclo
celular: mecanismos reguladores e marcadores
bioquímicos. Rev Bras Cancerol 1994;40(3):
141-7.

30.   Schmitt FCL, Ferreira MVP. MIB1 is a suitable
marker of proliferative activity in formalin-
fixed, paraffin-embedded, sections of breast
cancer. Int J Surg Pathol 1995;2(4):287- 94.

31.   Avall–Lundqvist EH, Silfvesrward UA, Nilsson
BR. The impact of tumour angiogenesis p53
overpression and proliferate activity (MIB1)
on survival in squamous cervical carcinoma.
Eur J Cancer 1997;33(11):1799-804.

32.   Bosnam F. Markers of dysplasia and carcinoma
in Barrett‘s esophagus. In: EUROCELLPATH,

��������"�/3/8�������



�,Revista Brasileira de Cancerologia, 2002, 48(1): 29-37

6. Anais; 1996: Porto, Portugal. Poster 5.

33.  Marchetti M, Salmaso R, Polonio S, Perin D,
Salviato T, Onnis A . KI-67 expression in  vulvar
carcinoma. Preliminary results. Eur J Gynecol
Oncol 1996;17:361-4.

34.  Oka K, Nakano T, Arai T. Expression of prolif-
eration – associated antigens in cervical carci-
noma: correlations among indexes . Pathol Res
Pract 1995;191:997-1003.

35. Gompell C, Koss LG. Lesões precancerosas
intraepiteliais do colo uterino. In: Koss LG.
Citologia ginecológica e suas bases anátomo
clínicas. São Paulo: Manole; 1997. p. 87-94.

36. Aynaud O, Ionesco M, Barrasso R. Penile
intraepitelial neoplasia. Cancer1994;74(6):
1762- 967.

37.  Castren K, Vaharangas R, Heikkinen E, Ranri
A. Absence of p53 mutations in  benign and
pre-malignant male genital lesions with over
expressed p53 protein. J Int  Cancer
1998;77(5):674-8.

38. Arleen GE, Burger MPM, Hollema H,
Koudstaal J. Quantitation of proliferation as-

sociated markers Ag-Nor and Ki-67 does not
contribute to the predication of lymphnode
metastasis in squamous cell carcinoma of the
vulva. Hum Pathol 1996;27(8):807-11.

39. Hendricks JB, Wilkinson JE, Kubilis MD,
Drew PMD, Blaydes SM, Wunakata S. p53
expression in vulvar carcinoma. Int J Gynecol
Pathol 1994;13:205-10.

40.  Konishi I, Fuji S, Nonogari H, Nanbu Y, Ywai
T, Mori T. Immunohistochemical analysis of
estrogen receptors , Ki-67 antigen na human
papillomavirus DNA in normal and neoplastic
epithelium of the uterine cervix. Cancer
1991;68:1340-50.

41. Mccance MDJ, Ralache A, Ashdown K,
Andrade L, Menezes F, Smith P, Doll R. Hu-
man papillomavirus types 16 and 18 carcino-
mas of the penis from Brazil. Int J Cancer
1986;37:55-9.

42.  Gregoire L, Cubilla AL, Reuter YE, Haas GP,
Lancaster WD. Preferential association of hu-
man papillomavirus with high grade histologic
variants of penile – invasive squamous cell car-
cinoma. Natl J Cancer 1995;15:1705-9.

/F�������#����7#��""�!�����#�������� ���#� 9������������'�"�'����"�!�"


