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The present study demonstrated human papillomavirus (HPV)
infection by means of an in situ HPV DNA hybridization
screening test (BIOHIT) in 8 male patients with genital condy-
loma acuminatum, their asymptomatic female consorts and 6
female patients with vulval condyloma acuminatum. The in-
vestigations revealed that all but one of the female consorts
were infected by HPV but did not show any clinical sign of
papillomavirus infection. HPV DNA typing analyses with the
most common HPVs present in the genital tract (HPV 6, 11, 16,
18, 31 and 33) revealed the same HPV types in the consorts as
found in their partners. (HPV 6 and/or 11 were detected in 4
pairs, HPV 18 and 31 in one pair each, and HPV 18/31 and
16/31 double infections in one pair each.) All cytological speci-
mens of female patients with condyloma acuminatum were
HPV-infected, the most frequent type being HPV 31. In the one
patient with vulval condyloma acuminatum and carcinoma epi-
dermoides cornescens, the “high-risk” HPV 18 was identified in
both condyloma and carcinoma tissues. Key words: Human pa-
pillomavirus; In situ DNA hybridization; Sexually transmitted
disease.
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Papillomaviruses are small, species-specific DNA  viruses.
Over 60 types of human papillomaviruses (HPV) have now
been identified. The anogenital area is consistently infected by
HPV types 6, 11, 16, 18, 31 and 33, together with less common
types. It has become clear that types 6 and 11 (*low-risk™) are
most often found in condyloma acuminatum. In contrast, high-
grade dysplastic lesions and invasive carcinomas are much
more frequently associated with the “high-risk™ HPV 16 and
18 and the “medium-risk™ HPV 31 and 33 (1-3).

The venereal transmission of HPV infection in men and
women is well documented (4-6). Campion et al. have re-
ported (7) that 19 (76%) of 25 women who for at least a year
had been the sole sexual partners of men with preexisting
condyloma acuminatum had similar lesions of the lower geni-
tal tract. Women with vulval condyloma acuminatum have
been shown to display a 30% incidence of cervical intracpithe-
lial neoplasia (CIN) (8).

In the present study, we have demonstrated the occurrence
of cervical HPV infection by means of an in situ DNA hybridi-
zation screening test in asymptomatic female consorts of male
patients with condyloma acuminatum and in female patients
with wvulval condyloma acuminatum. In the HPWV-positive
cases, further characterization was performed with specific
HPV DNA probes corresponding to the most common HPVs
present in the genital tract: HPV 6, 11, 16, 18, 31, 33.
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PATIENTS AND METHODS

Male patients

Eight male patients (mean age 33.4 years) with condyloma acumina-
tum were investigated. The diagnosis was based on the characteristic
clinical picture; in some cases histology was performed to support the
clinical diagnosis. The location of the condylomas was penile in 6 cases
and perianal in 2 cases. Homosexuality was not revealed in any case,
and subjects were all HIV-negative. Condylomas were removed by ex-
cochleation.

Female patients

The 8 female consorts (mean age 30 yecars) were free of condyloma
and they had only the one sexual partner. Six of them suffered from a
slight vaginal discharge. The cytological specimens for HPV investiga-
tion were collected from the vagina and the cervix by means of the
BIOHIT sample collection kit.

Five female patients (mean age 21.6 years) with vulval condyloma
acuminatum were also investigated. Condyloma tissues and cytolog-
ical specimens were investigated parallelly for the presence of HPV. In
every positive case, HPYV DNA typing was also performed.

One female (Z.E.), 40 years, suffered from recurrent vulval and
perianal condyloma acuminatum. In 1989, a histological examination
had revealed carcinoma epidermoides cornescens. Two years later,
carcinoma epidermoides cervicis uteri and carcinoma epidermoides
cornescens vulvae were demonstrated. The condyloma and carcinoma
epidermoides cornescens tissues were investigated retrospectively for
HPV DNA.

HPV in situ DNA hybridization

BIOHIT HPYV in situ screening and typing tests (BIOHIT OY, Hel-
sinki) were used (9). The BIOHIT in situ screening test detects the
most common genital HPV types. This is achieved with a mixture of
biotinylated DNA probes of the most common HPV types. The BIO-
HIT in situ typing test is intended for the detection of HPV DNA 6,
11, 16, 18, 31 and 33 sequences in either paraffin-embedded or frozen
human tissue biopsies and cytological smears. The biotinylated hy-
brids were detected with the streptavidin alkaline phosphatase
method.

The paraffin-embedded sections of condyloma tissue were investi-
gated by means of the BIOHIT in situ typing test. Gynecological
smears were tested first with the screening test. If the result proved
positive for HPV, then the HPV typing test was performed with those
HPV types which were detected in the condyloma sections of the male
consort or the female subject.

Tissue processing, pretreatments, hybridization and detection were
carried out according to the manufacturer’s instructions.

RESULTS

All of the male condyloma biopsy specimens (8/8) were posi-
tive for HPV DNA. Four patients proved positive for HPV 6
and/or 11. The HPV 6 and 11 appeared as punctate granules
located in both the nucleus and the cytoplasm of the infected
cells (Fig. 1). One patient was positive for HPV 18 and one for
type 31. HPV 31 gave a different staining pattern and was
located in the nucleus as tiny dots scattered in the cytoplasm
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Fig. 1. Photomicrograph of penile condyloma acuminatum tissue. In
situ DNA hybridization utilizing biotinylated HPV 6 probe (BIO-
HIT). HPV 6 appeared as punctate granules in infected cells.

(Fig. 2). Double infections of HPV were registered in 2 pa-
tients (HPV 18/31 and 16/31). All but one of the female
consorts were identified as being infected with HPV, as de-
tected by the HPV DNA screening test. DNA typing analyses
(e.g. Fig. 3) revealed similar HPV types in the female partners
as found in the male patients with condyloma acuminatum
(Table T). HPV 6 and/or 11 were detected in 4 pairs, HPV 18
and 31 in one pair each, and HPV 18/31 and 16/31 double
infections in one pair each.

In the 5 female patients with vulval condyloma acuminatum,
the typing analysis of their condyloma HPY DNA demon-
strated the occurrence of HPV 6 alone in one patient, HPV 31
in another patient and multiple infections with HPV DNA
6/31/33, 18/31/33 and 6/33 in the remaining 3 patients (Table
IT). All cytological specimens proved positive for HPV DNA
according to the screening test, and typing revealed similar
typing data (Table IT). At least one special HPV DNA type has
been found that was common in the condyloma tissue and

Fig. 2. Cytological smear from an asymptomatic female consort. In
situ DNA hybridization utilizing biotinylated HPV 16 probe (BIO-
HIT).
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Fig. 3. Photomicrograph of penile condyloma acuminatum tissue. In
situ DNA hybridization utilizing biotinylated HPV 31 probe (B10O-
HIT). Its staining appeared as tiny dots scattered in the cytoplasm.

cytological smears of one of the female patients with condy-
loma acuminatum. In one patient with condyloma acumina-
tum and later carcinoma epidermoides cornescens. a mixed
papillomavirus infection was demonstrated in both the condy-
loma and carcinoma tissue. The predominant HPV type was
18, and HPV 31 and 33 were detected with lower intensity.

DISCUSSION

Hybridization analysis of the virus DNA is one of the best
procedures currently available for the diagnosis of HPV in-
fection (10). In the in situ DNA hybridization technique, a
cytological specimen or sections cut from frozen or formalin-
fixed and paraffin-embedded biopsy material are probed di-
rectly without any DNA extraction. The detection of biotiny-
lated hybrids with the streptavidin alkaline phosphatase
method has proved to be a highly preferable modification (11,
12). In situ DNA hybridization, although less sensitive than
the PCR method, has the advantage of not requiring special
expertise or equipment. In addition, the lesion associated with
the HPV infection can be assessed.

The BIOHIT HPV in situ screening test is simple, reliable
and reproducible and allows the detection of latent infection.
Its sensitivity and specificity have been found to be 95% and
88%, relative to another commercial HPV DNA kit (Enzo
HPYV probes). The BIOHIT HPV in situ typing test allows the
identification of a specific type of HPV DNA and permits the
detection of the association of different HPY DNAs with a
sensitivity of 90% and a specificity of 87% as referred to the
Enzo probes (13). It could be of clinical value in the diagnosis
or prognosis of HPV infection, since there is a strong correla-
tion between the presence of HPV and CIN (14).

In accordance with the literature data, “low-risk” HPV 6
and 11 were frequently detected in our male patients with
condyloma acuminatum. However, “medium-risk™ (HPV 31)
and “high-risk” (HPV 18) types were also demonstrated in 4
cases. It was noteworthy that all but one of the female consorts
were infected by HPV without any clinical sign of papillomavi-
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Table 1. HPV screening and typing data on condyloma tissue of male patients with genital condyloma acuminatum and on cytological

smears of their female consorts

Patient Age Condyloma Consort Age Cytological smears
(years) HPV type (years)
HPV screening HPV type
R.S 42 18 R. 36 Positive 18
Vol 47 6,11 V.E. 44 Positive 6
P.A 25 6 5z. T. 19 Positive 6
Sz. F. 30 6,11 8.1 30 Negative —~
M. S 34 31 T.A. 22 Positive 31
Sz. T. 23 18,31 B.K. 21 Positive 18
1A 23 16,31 Sz. T. 23 Positive 16,31
N.S. 48 6 N.S. S Positive 6
rus infection. This is not surprising since latent HPV infection
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