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Genital tract infections are caused by a large number of mi-
croorganisms, which are frequently sexually transmitted in both 
sexes [1]. The following microorganisms are sexually transmitted: 
Chlamydia, Mycoplasma, Trichomonas vaginalis, Herpes viruses type 
1 and 2 (HSV-1 and HSV-2), as well as Human Papillomavirus (HPV). 
Especially Chlamydia trachomatis, HSV-2 and nicotine play a role 
that is similar to pro-oncogenes [2,3]. Infections with genital HPV 
types (there are about 40 of such types) are the most common sexu-
ally transmitted viral infections. A man having intercourse with a 
woman whose cytology results demonstrated HPV infection markers 
such as koilocytes, dyskeratocytes or keratotic scales, requires an 

andrological examination in order to detect, whether he is infected 
with this virus. In approximately 70% of people between 15 and 25 
years of age the infection is transient and may regress within one 
year, while in others it becomes persistent. In immunosuppressed 
patients have wide lesions of a severe character. A persistent HPV in-
fection may lead to mucous membrane dysplasia and eventually to 
cancer. Genital cancers have been reported in patients with sympto-
matic and subclinical HPV infections [4, 5, 6].

Preneoplastic and neoplastic lesions of the genital and anal 
area are caused by the following HPV types: 16, 18, 31, 32, 41, 45, 
51 and 56. Benign lesions with a low risk of neoplastic transforma-
tion (HPV: 6, 11, 42, 43 and 44) include, for example genital warts, 
pointed condyloma, giant Buschke-Lowenstein condyloma, bowe-
noid papulosis, Paget’s disease [8]. The consequences of sexually 
transmitted diseases (STDs) are as follows: organ inflammations, 
infertility, ectopic pregnancies in women, cervical cancer, neo-
plasms in the transitional epithelium of the urinary tract, and fetal 
infections. Perigenital ulcers facilitate infections with other micro-
organisms, including HIV. On the other hand, viral infections of the 
mucous membranes favor bacterial infections [5, 9].

HPV viruses belong to the Papillomaviridae family, Papilloma-
virus genus and they include more than 120 types. Their genetic 
material consists of a double-stranded DNA molecule. They infect 
skin and mucosal epithelial cells and their developmental cycle is 
associated with the differentiation of infected cells [8].

The HPV genome consists of about 8 thousand base pairs, and 
double-stranded DNA contains several genes. Open reading frames 
(ORF) that code information necessary for viral replication are lo-
cated on one strand of nucleic acid and have been divided into early 
(E) and late ones (L). In all HPV types they are positioned similarly 
to each other. Moreover, the genome contains a long control region 
(LCR) which does not code structural proteins, but plays a role in 
the regulation of the DNA synthesis and a viral life cycle [5, 8].  

Moreover, the genome comprises regions supporting the trans-
formation of an infected cell. They affect the development of gly-
cosaminoglycan receptors, which are also necessary for other vi-
ruses, as well as bacteria, in the course of epithelial adhesion [9, 10]. 
At the same time epithelial damage opens a way for other factors 
taking part in cancerogenesis and inflammatory responses. Further-
more, cells changed by inflammation produce: cytokines, chemok-
ines, and growth factors, which also stimulate oncogenesis [11, 12].

HPV multiplies only in proliferating cells. Inflammatory condi-
tions of genital organs and factors increasing epithelial proliferation 
favor the infection and multiplication of HPV [5]. HPV infection may 
cause expressional disturbances of host cell genes regulating a cellu-
lar cycle. With regard to the neoplastic transformation, the important 
role is played by proteins coded by the genes in the early regions, E6, 
E7, and E2. E6 and E7 proteins are called viral oncoproteins. They form 
complexes with products of cellular antioncogenes and increase cell 
proliferation by disrupting DNA repair processes. The interactions of 
E6 and E7 products of the viral genome with human proteins, p53 
and Rb may lead to neoplasia (5, 13, 14). However, a neoplastic con-
dition rarely develops (within many years after infection). HPV is not 
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abstract

The paper presents problems of infections with different 
types of Human Papillomaviruses (HPV) which are the 
most frequently occurring sexually transmitted infec-
tions. Their prevalence in males is comparable to that in 
females. The majority of HPV infections in males produce 
no clinical symptoms and are transient in nature. The 
most frequently encountered clinical manifestation of an 
HPV infection is genital warts which occurs in about 1% 
of sexually active men and are predominantly located at 
the distal parts of the penis. In more than 90% of cases 
warts are caused by low-oncogenic-risk HPV types 6 
and 11. Persistent infections with high-risk HPV types 16 
and 18 are associated with the development of nearly 
50% of penile squamous cell cancers. These cancers 
usually arise from penile intraepithelial neoplasia, which 
is HPV positive in the majority of cases (above 80%). 
Recently an increased incidence of PIN, which should 
be monitored, could be observed especially in partners 
of women with diagnosed CIN. Penile cancers are usu-
ally non-keratinizing, of a verrucous or basaloid nature. 
Squamous cancers of the anus are related to high-risk 
HPV infections. Moreover, the role of HPV infections in 
the etiology of prostate cancers has been suggested, 
although a currently available body of evidence is not 
sufficient for consistent confirmation. 
The article also presents the diagnostic methods to 
detect sublinical infections, which suggest perform-
ing cytology and peniscopy, with necessary follow-up 
examinations such as virusology and histopathology. 
Moreover, there is information on HPV prevention using 
vaccines and less invasive treatment.

Introduction to problems associated with HPV 
infection in urology
Sławomir Dutkiewicz 
University Natural and Humanistic J.K. in Kielce, Poland   



Central European Journal of Urology 2009/62/275Central European Journal of Urology 2009/62/2 74 Central European Journal of Urology 2009/62/275Central European Journal of Urology 2009/62/2 74

Introduction to problems associated with HPV infection in urology

the only variable taking part in this process. The action of about six 
factors is necessary for the malignant tumor to develop [15].

An HPV infection is directly related to penile, anal and vulvar can-
cer, although the relationship between the infection and neoplasm 
development has not been definitively explained [15]. Squamous anal 
cancers develop as a consequence of mucosal infection with high-
risk oncogenic HPV types. Anal intercourse contributes to this.

The HPV structure and patho-oncogenesis with elements of an-
tiviral immunity will be presented in the following articles. The fact 
that oncogenic HPV types 16 and 18 cause precancerous lesions and 
cancers of the external genital organs should be especially empha-
sized [11, 12]. Chronic infection with these HPV types in men is often 
associated with the development of penile squamous cell carcino-
mas. They are based on penile intraepithelial neoplasia (PIN) and 
are mainly nonkeratinizing carcinomas of a verrucous or basaloid 
type. The detection of HPV DNA during molecular tests (in situ hy-
bridization or PCR) is equal to the detection of penile intraepithelial 
neoplasia. Penile squamous cell carcinomas develop on the mucosal 
membrane of the prepuce, coronal sulcus, and glans penis. The fol-
lowing conditions contribute to this: phimosis, inflammatory states, 
lichen, papillomas and nicotine. Squamous cell carcinoma in situ cor-
responds with penile intraepithelial neoplasia (PIN) III, namely the 
highest grade. Superficial carcinomas are usually well-differentiated, 
whereas the ones that penetrate deeply are not differentiated. An-
other mechanism of carcinogenesis of keratinizing carcinomas is 
poorly associated with an HPV infection. The lesions in men are lo-
cated outside the penis, in the urethra, scrotum and perianal area. In 
Poland, L. Walczak has the best clinically documented cases [16, 17].

The subsequent article presents the diagnostics of HPV infec-
tions, including PCR, which is based on the detection of viral ge-
netic material (which allows for HPV serotyping), and the detection 
of subclinical infections using peniscopy, vulvoscopy or anoscopy. 
The results of nucleic acid hybridization and PCR are crucial for a 
urologist to make a decision regarding the extent of a surgical pro-
cedure; moreover, they provide pathomorphologists with informa-
tion allowing for the differentiation of cellular lesions associated 
with HPV infections from lesions characteristic for neoplasia [11].

Treatment of lesions caused by HPV includes prevention measures, 
pharmacological therapy and surgical treatment including saving pro-
cedures and radical measures which eliminate tissues to a large extent 
[5, 12]. In patients with lesions located on the penis the extent of a 
surgical procedure is a problem (sexual functions, the quality of life). 
The detection of HPV infection markers in the squamous epithelium is 
the basis for an organ-saving procedure of eliminating the inner layer 
of the prepuce [15, 17]. In cases with low grade lesions, e.g. PIN I, only 
anti-inflammatory therapy results in their regression [18].

Currently the fundamental measures to fight with HPV include 
prophylaxis against infections with oncogenic HPV types and of the 
resulting lesions. Of great importance is the fact that prophylac-
tic vaccines have been developed and introduced into the clinical 
range of prophylactic vaccines and they have been available for 
some time. Such vaccines prevent the development of precancer-
ous and cancerous lesions, namely cancers. So far a great number of 
tests have reported a high efficacy in terms of preventing persistent 
HPV infections and cytological and histological lesions caused by 
oncogenic types of the virus. These vaccines also prevent from pre-
cancerous lesions of an early and advanced nature such as cervical 
intraepithelial neoplasia (CIN) in women and penile intraepithelial 
neoplasia (PIN) in men [19].

Based on the data of The American Cancer Society, 18% of can-
cers worldwide are caused by infectious factors [20]. The report in-
dicating a relationship between prostate cancer and HPV infection 
is noted. HPV type 18 is suspected to be one of the carcinogenesis 
factors, as its tropism towards the glandular tissue has been report-

ed [21]. Important epidemiological data also indicates the possibil-
ity that infection factors (XMRV retrovirus) initiate and promote 
prostate cancer. Research involving men with prostatitis or with 
sexually transmitted infections indicates a significantly higher risk 
of prostate cancer development in these subjects [22].
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