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The clinical and histologic picture of 84 anogenital 
condylomatous and condyloma-like lesions of both sexes 
were analyzed in an effort to establish a correlation to 
t he different papillomavirus (PV) types. The presence 
of human papilloma virus (HPV)-specific DNA sequences 
was confirmed through molecular hybridization and the 
presence of PV structure antigens was verified in thin 
sections by means of a group-specific anti-PV -antiserum 
using the peroxidase-antiperoxidase (PAP) technique. 

Three distinct clinical forms harboring distinct HPV 
types were distinguished: (1) Condylomata acuminata in 
which HPV-6 DNA was present in 37 of 59 samples and 
HPV-11 DNA in only 13 of 59 samples. HPV-16 DNA 
was not detected at all and 9 condylomatous lesions 
remained unclassified. (2) Flat condyloma-like lesions, 
w here HPV-6 and HPV-11 were associated with lesions 
of low epidermal atypia in 8 and in 2 of 18 cases, 
respectively, and where HPV-16 was associated exclu
s ively with 6 of 18 such lesions with severe atypia, called 
bowenoid papulosis. (3) Pigmented papules where HPV-
16 was detected twice in lesions of bowenoid papulosis 
and HPV-11 in 2 of the benign pigmented lesions. The 
fourth clinical manifestation of genital papillomavirus 
infections-the so-called condylomata plana-was not 
available for virologic analysis. 

Histologically 5 different koilocytotic features were 
determined which could not be correlated either w ith 
one of the clinical pictures or with a specific PV type. 
HPV-16, however, was found frequently in non-koilo
cytotic lesions exhibiting the features of severe epithe
lial atypia known in bowenoid papulosis. The existence 
of PV structure antigens in these lesions could not be 
verified using the indirect immunoperoxidase-P AP
technique-in contrast to the koilocytotic lesions where 
clear evidence of the presence of HPV was proved in 36 
of 56 (64 .3%) of the cases. 

Human papi llomaviruses (HPV) have been identified in a 
wide range of epithelial or fibroepi t heli a l proli ferations of t he 
s kin and mucosae. HPV on t he skin lead to common, t1at or 
plantar warts a nd flat pi ty riasis ve rs icolor-like lesions in epi 
dermodysplasia verruciformis. D istinct papillomavirus (PV) 
types of t he ora l mucosa have been associated with lesions such 
as oral papillomas, focal epithelial hyperplas ia (Morbus H eck) 
[1], and recent ly with leukoplakias [2]. In addition, no further 
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doubt ex ists on the HPV -etiology of laryngeal papillomatosis 
[1]. In the genital region HPV have been demonstrated in 
benign lesions such as condylomata acuminata (3] and in 
dysplasias and malignant tumors of t he internal and external 
fe male genital tract (4]. The following virus types were dem 
onstrated in different lesions: HPV-2 [5], HPV-10-like DNA 
[6], HPV -6 , and HPV -11, the latter being likely responsible for 
most of the exophytic condylomata acuminata [7] including the 
giant condylomas (M. Boshart, personal communication) . 
These verrucous carcinomas (Buschke-Lowenstein t umors) do 
not usually metastasize a nd it has been reported t hat ma lign ant 
conversion occurs on ly after a long period. HPV -11 was present 
in about 5% of cervical carcinomas investigated in comparison 
to 65 % of cases with respect to HPV-16 and HPV-18 [4,8,9]. 
HPV-16- related DNA was found recently in genital Bowen's 
disease and in bowenoid papulosis of both sexes [10,11] . HPV-
6 and HPV-11 appear to be related to benign proliferations 
whereas HPV-16 and HPV-18 DNA are found preferentially in 
carcinomata in s itu , in invas ive carc inomas of t he cervix, a nd 
in some cancer biopsies of t he vulva and penis [1 ; H. Ikenberg 
eta\, in preparation]. 

Classical condylomata acuminata do not, in general, presen t 
diagnostic problems, in contrast to other uncharacteri stic 
a nogenita l HPV -related lesions which are difficult to differen
tiate clinically from dysplasias of the anogenital skin. In t he 
past, condylomata acuminata mainly were examined clinically 
and morphologically. Now t he identi fi cation a nd molecular 
cloning of a la rge number of H PV types together with molecular 
hybridization of DNA extracted from tumors provide t he in 
vestigato r with new tools for t he examination of such lesions. 

Since the individual HPV types may differ widely in their 
oncogenic potential [1], it is of great practical interest to search 
fo r a correlation between t he histologic picture and the HPV 
type in condylomatous and premalignan t lesions. This study 
deals with condylomatous and condyloma-like lesions of t he 
genital t ract, perianal skin , and anal mucosa of bot h sexes, 
whereas in earlier reports only lesions of t he fema le geni talia 
were discussed [12-14]. 
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MATERIALS AND METHODS 

'!'issue and Subjects 

A total of 189 anogeni tal wart samples of varying localization fro m 
145 individuals were examined clin ically and histologically. The pa
tients were male and fe male individuals from the dermatologic and 
gy necologic outpatient clinics of the University of Freiburg. The precise 
origin of the lesions is summarized in Table I. 

The tumors were removed by scalpel or scissors after local anaes
thesia. Each biopsy was divided in two: one portion was reserved fo r 
light microscopy and immunocytochemical verification of PV structural 
antigens, and the other portion was snap-frozen in liquid ni trogen and 
sto red at. -7o·c for virus classification . 

Histologic and Cytologic Studies 

Afte r fixation in phosphate-buffe red 4% formalin, the samples were 
embedded in paraffin , cut into 4- 5 11111-t hick sect ions and stai ned with 
hematoxylin and eosin (H & E) or toluidin blue. 

A histologic grndi ng was performed according to crit eria prev iously 
desc ribed 11 5 J: 
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TABLE I. Origin of m orphologically and virologically examined genital warts 

Male patients Female patients 

Clinical Total Genital Genital mucosa 
type number mucosa Anal Penile Perinanal Anal Vul va Perianal 

Groin 
mucosa skin skin Introi tus Portio mucosa skin skin 

Clan" Urethra vaginae ute ri 

Condyloma acuminatum ].10 (59) 31 (1 1) 6 (0) lO (4) 6 (5) 1 (1) 43 (22) 4 (2) 1 (0) 4 (1) 3 (3) 21 (10) 
Fla t condyloma- like les ion 22 (18) 12 (10) 1 (0) 1 (0) 8 (8) 
Pigmented papular lesion 32 (7) 2 (1) 7 (2) 9 (2) 2 (0) 7 (1) 5 (1) 
Condyloma planum 5 (0) 5 (0) 

Figures in pa rentheses indicate the number of biopsies tested histologica lly a nd for the presence of HPV. 

I. Mild atypia: There is some increased prolife ra tion of basal ce lls . 
The nuclei become more widely sepa ra ted from one another. Individ 
ua lly kera tinized ce lls and mi totic figures a re restricted to the basal 
laye r. 

Jl. M oderate atypia: Increased cellula rity and ce llular disarray ex
tending through approxim ately two- thirds of Lhe thickness of the 
epithelium a re observed. Individual keratin ized ce lls and mitot ic figures 
above the basa l laye r a re seen infrequently. 

III . Severe atyp ia: Cellul a r atypi a ex ists throughout more t han two
thirds of the fu ll t hickness of the epi t helium. Individually keratini zed 
cells a n·d mi tot ic fi gures above the basa l laye r a re seen occasionally. 

Peroxidase-A ntiperoxidase (PAP) Stain in{! 

Afte r depa ra f"flni zation 4 11 m-thick sec tions were sequentially incu
bated with : (1) normal swine serum a t a dilu t ion of 1:20 for 20 min; (2) 
fl prim ary ant ise rum (dilut ion 1:100 and 1:500 for 1 h), c ross- reactive 
aga in st t he common st ru cLura l an t ige ns of PV [1 6], prepared in rabbits 
Lhrough immuni zat ion aga inst sodium dodecyl sulfate (SDS)-disrupted 
bov ine papill omavirus (B P V) type 1 v iri o n ~ (gill of W. D. Lancaster, 
Georgetown Uni ve rs iLy, Washin gLO n D.C.); (3) swin e ant irabbit im 
munoglobulin at a dilu t ion of 1:10 fo r 1 h; and (4) rabbi t-PAP complex 
(peroxidase-a ntiperox idase so luble complex, purchased from Dako 
Co rp. , Ca liforni a) aLa di lut ion of 1:100 fo r :30 min. Washings between 
steps 1, :l, :1, and 4 were perfo rmed with phosph ate- buffe red saline (pH 
7.4). Aft e r a furth er washing wi th 0.)) M Tris- HCI (pH 7.6) t he reaction 
was developed by 0.05% DAB (3' ,:3' -dia minobenzidine), 0.01 % hydro
gen pe rox ide in Tri s- H I (pH 7.6) for 4- 8 min a nd coun te rsta ined wi t h 
hematoxylin , e.g., embedded in Permoun t (Fisher Scient ific, Compton, 
New .J e rsey). This procedure was performed on each of the :3 sections 
ta ken from each biopsy. 

T he following controls were run concurrently with the testing of the 
condylomatous t issues: (1 ) huma n fo res kin , norma l vulvar skin , a nd 
skin from the forearm not reactive wi th SDS- BPV 1 (negative cont rols), 
Hnd (2) sec tions of a virus pa rti cle positi ve HPV -1-induced pla nta r 
wa rt , which se rved as a pos itive control. 

Jixtract£on of Crllu/ar DNA 

The ti ssues were thawed, ground wi th sea sa nd, suspended in 10 mM 
Tri s, I mM EDTA pH 8. 1, l % SDS, a nd diges ted with 100 llg/ml 
prote inase K for 1 h at 3TC. They were t hen deprote inized twice wi t h 
phenol, once wi th chlo roform isoa mylalcohol (24:1 ), dialyzed overnight 
aga inst 10 mM 'T'ris, 1 rnM E DTA pH 8.1 , and treated with 20 llg/ml 
R NAse for I h at 37•c . After a nother extraction wi th phenol and wi t h 
chloroform isoa mylalcohol (24:1 ) the DNA was precipita ted wi t h 0.3 M 
a mmonium ace tate and 2 vol of 100% etha nol a t 7o· c a nd washed with 
70% ethanol. 

Labeling of 1-lPV DNA 

HPV -6 was cl oned from a genita l wa rt into pBR 322 (17]. HPV-11 , 
which was ident ified from a genomic libra ry of a la ryngeal papilloma 
constructed in la mbda 1 47 118], was subcloned in pBR 322 at the 
s ingle Bam Hl s ite. H PV - I G was first cl oned from a cervica l ca rcinoma 
141 . T he DNAs were labeled with I<Y-"2P]TTP usin g the nicktra nsla tion 
procedme to a specific activity of 108 cpm / !J g [7]. 

Blot Hybridization 

T he DN A was digested with restriction endonucleases (Bethesda 
Resea rch Labora to ries) under co nt rolled condi t ions. Wheneve r poss ible 
10 l' g of DNA was used. T he DNA fragments were sepa rated in 1% 
aga rose ~e l s a nd tra ns ferred onto nitroce llul ose filters us in g Southern 's 
procedure 11 9 ]. 

Nit.roce llul ose filters co nta inin g the unl abeled DNA were preincu-

bated for 16 h at 42• c in 0.75 M NaCI/ 0.075 M sodium citrate, 20% or 
50% formamide, respectively, 0.2% Ficoll , 0.2% polyvinyl pyrrolidone, 
0.2% bovine serum albumin, and 0.5 mg/ml denatured yeast tRNA. 

Hybridiza tion was executed for 3 days at 42•c with approximately 2 
ng = 2 X 10" cpm/ cm2 nitrocellulose :12P -labeled viral DNA under the 
same conditions, however, with 0.1 mg/ml dena tured tRNA. Fil ters 
were washed for 3 X 30 min in 0.30 M NaCl/ 0.03 M sodium cit rate/ 
0.1 % SDS at the appropr iate hybridiza tion temperature , covered with 
Saran wrap, and exposed to a Kodak x-ray film at -7o·c using an 
intensifying screen for 1- 14 days. 

Hybridiza tions were carried out at 20- 40• below the melting tem
perature (T,) of HPV DNA (applying formul as used by Schildkraut 
and Lifson [20] and McConaughy et al [21]): T , = 81.5 + 16.6 (log 
Na+) + 0.41 (%G + C) + 0.72 (% formamide). The G + C value of 
HPV DNA was ta ken as 40% [22]. In general, filte rs were hybridized 
under condi t ions of low stringency (40•C below T'") , kept moist before 
and during exposure, rewashed under well -controlled conditions (2o·c 
below T , ), and exposed again . 

RESULTS 

Clinical Findings 

A total of 189 biopsies of condylomatous and condyloma-like 
lesions from male and female patients were studied clinically 
and histologically (Table I). The mean age of the male patients 
was 30.45 years and that of the female patients 30.24 years. 
Four wart types were differentiated clinically: (1) classical 
condylomata acuminata including giant condylomas, (2) flat 
condyloma-like lesions, (3) pigmented papules, and (4) condy
lomata plana. 
Clas~; ical condylomata acumina.ta: This papillomatous growth 

type was found in 130 instances both in the anogenital skin 
and in the mucosa of the urethra, vagina, cervix uteri , as well 
as of the anorectum. The surface of the tumors was more or 
less hyperkeratotic and verrucous and, as in the case of giant 
condylomas, imitating often a cock's comb-like arrangement. 
Prominent capillaries were visible only where hyperkeratosis 
was absent. Usually these condylomatous tumors were multiple, 
however, solitary tumors were also observed. 

Flat condy loma-like lesions: In 22 cases slightly elevated 
papules or plaques featuring either a smooth or irregular surface 
were found on the vulvar, penile, and anal epithelia. 

Pigmented papules: These pigmented lesions showed no sim
ilarity to condylomata acuminata but resembled seborrheic 
warts and were detected in 32 individuals. The preferent ial 
location was on the inguinal folds and the penile, pubic, vulvar 
or perianal skin. 

Condylomata plana: Condylomata plana- flat leukoplakia
like lesions-were disclosed in the mucosa of the port io of 5 
female patients. Identification of these warts often was possible 
only after applying acetic acid or Lugol's solution as routine\ 
used in colposcopic procedures. 

Histologic Findings 

The histologic patterns of the 4 different papilloma type 
proved to be similar and as a result inadequate for use in 
diagnostic differentiation (Table II). There were, however, 6 
distinct cytoplasmatic vacuolization types (koilocytosis types 
0- 5) of squamous and granu lar cells. In some biopsies a com-
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TABLE II. Histologic patterns of anogenital warts 

Condyloma 
acuminatum 

Flat condyloma- Pigmented Condyloma 
papular 

like lesion lesion planum 

Acanthosis ++ (+) + (+) 
G ranulosis + +I - +/ - +/ -
Papillomatosis ++ (+) + /( +) (+) 
Orth okeratos is ++ (+) ++ (+) 
Parakera tos is + + + + 
Koilocytos is ++/ - (+)/- (+) / - ++/ -

TABLE III. Correlation between the clinical picture, lwilocytosis type, 
and HP V DNA present in aTW{fenital warts 

Koilocytosis HPV DNA 
HPV-6/- 11 /- lG HPV -6 HPV- ll Type" HPV-16 type 6 or ll • neg 

ll CAC G CAC 2 CAC 
1 F CL 

2 4 CAC 1 CAC 
3 ll CAC 1 CAC 1 CAC 
4 8 FCL l. FCL 
5 2 CAC 2 PPL 1 FCL 3 CAC 

1 PPL 
0 9 CAC 6 CAC 1 FCL 6 FCU 2 CAC 

2 PPL' 2 PPL 

Total: 84 45 17 6 8 8 

Key: CAC = condyloma acuminatum 
FCL = nat condyloma- like les ion 
PPL = pigmented papular les ion 

• H ybridization under stringent co ndition. 
b Not differentiated between H PV -G or ·11. 
<Determined as bowenoid papu losis (histologica lly carcinoma in 

s itu). 

bination of 2 vacuoli zation types appeared. In t hese cases the 
predominant feature was taken as representative (Table III). 

Koilocytosis type 1: This type was cha racterized by squamous 
cells with clearing of t he cytoplasm, a centrally located nucleus 
of normal size depicting a "spoke- like" pattern, and often 
possessing a marked vesiculation of the nuclear plasma. The 
cytoplasmic vacuoles were of differing size and appeared to be 
separated by cytoplasmic filaments (Fig !A). 

Koilocytosis type 2: The squamous and granular cells were of 
va rying size and clusters of them showed a prominent perinu 
clear cytoplasmic vacuolizat ion which could be compared to 
"Swiss cheese" (Fig 1B). The nuclei of t hese cell s appeared 
pyknotic and were pushed to t he perimeter of the cells. The 
hete rochromatin was dense and marginated (Fig 18). 

Koilocytosis type 3: This type featured equa lly sized cells with 
regu la rly marginated sickle-shaped nuclei of normal or reduced 
size and a more or less prominent clearing of the cytoplasm
so-called sick le-shape pattern (Fig !C). 

Koilocytosis type 4: The characteristic cell was a koilocyte 
depicting a so-called honeycomb pattern of the epidermis and 
possessing a marked perinuclear halo (Fig lD) . The nucleus 
appeared hyperchromatic and the chromatin was often margin
ated. Bi- and multinucleation was seen occasionally. The cy
toplasm was located towa rd the outer surface of the cell and 
was h ardly detectable. Vacuolization types 1, 3, and 4 presented 
a diffuse arrangement of the koilocytes whereas type 2 featured 
clustering of the vacuolized keratinocytes (Fig lB ). 

Koilocytosis type 5: In a number of lesions investigated (Ta
bles III- V) some vacuolization forms were present that could 
not classified within types 1-4 (Fig 2). Similarities between this 
heterogenous group and the clear cell types described earlier in 
common or flat warts occurred freque ntly [23] . 

Koilocytosis type 0 (non-koilocytotic lesions): No vacuoliza
tion at all was detected in biopsies of t his type. Nuclei appeared 
to be hyperchromatic and upon occasion intranuclear vesicu
lation was found. Histologic markers indicating a productive 
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FIG l. Cytologic features of the anogenital HPV infection . A, Sec
t ion of a HPV -1 I -induced condyloma acuminatum. Koilocytosis type 
1. B, Section of a HPV -6-induced condyloma acuminatum . Koilocytosis 
type 2. C, Section of a HPV-6-induced condyloma acuminatum . Koil 
ocytosis type 3. D, Section of a nat condyloma-like les ion induced by 
HPV-11. Koilocytosis type 4. A-D H & E, x 460. 

TABLE IV. Distribution of the different hoilocytosis types determined 
in 84 virologically distin ct genital wart;; 

Koilocytosis 
type 

1 
2 
3 
4 
5 
0 

Condylomata 
acuminata 

19 
5 

13 

5 
17 

Flat condyloma
like les ions 

9 
1 
7" 

Pigmented 
papules 

• S ix of seve n were bowenoid papulosis. 
"Two of four were bowe noid papulosis. 

TABLE V. Immunocytochemical detection of papillomauirus capsid 
antigens in koilocytotic and non-koilocytotic an.ogenital worts 

Koilocytosis Number of Papillomavirus capsid 

type specimens tested antigen-positive 
anogeni tal wa rts 

1 19 16 
2 5 5 
3 13 3 
4 10 8 
5 9 4 
0 28 0 

Total 84 36 (43%) 

HPV infection such as koilocytosis were regularly absent (Fig 
3A). 

Type of atypia: The results of t he histologic grading are 
summarized in Table VI. Koilocytotic condylomatous lesions 
showed either no atypia or a mild to moderate atypia (atypia I 
or II). Severe atypia (atypia III), in comparison, was found 
exclusively in non-koilocytic lesions which appeared clinically 
as flat condyloma-like papules or as pigmented lesions. The 
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histologic picture, however, classified them as bowenoid papu
losis (F ig 38) . 

Detection of PV Capsid Antigens Using the 
I mmunoperoxidase-PAP Technique 

In order to ident ify P V capsid antigens in virologically typed 
biopsies of anogenital warts, 84 specimens were investigated by 
mea ns of the PAP sta ining technique. The presence of P V 
ant igens was disclosed by an in tranuclear, dark brown precip
itate. Only a few epidermal nuclei in superficial and granular 
ce ll s of geni tal warts were stained wit h regu lari ty (Fig 4A ). In 
cont rast, common warts used as posit ive cont rols were cha rac
terized by an intense staining of a greater amount of nuclei in 
t he deep squamous layer and superficial cell s (Fig 4B). 

As shown in Table V, P V capsid ant igens were present in 
only 36/84 (43%) of t he anogeni tal warts. On a more or less 
consistent basis biopsies of koilocytosis types 1-5 were ant igen 
positive (64.3% ) whereas P V ant igens were uniformly absent 
in non-koilocytotic (type 0) lesions. It could be concluded, 
t herefore, t hat koilocytes a re pathognomonic fo r virus matu
ration. 

Virus Classification 

'
11P-Labeled molecul a rly cloned DNAs of HPV-6, HP V-11, 

and HPV-16 were used as specimens to analyze the DNAs of 
84 genita l wart biopsies. T he Sout hern blot hybridization tech
nique was used (Fig 5) and results are presented in Table III. 

FIG 2. Section of a pigmented papular lesion associated with HPV-
11. Ko ilocytosis type G (H & E, X 150). I nset, Marked granular layer 
with discrete cytoplasmic vacuolization and conde nsed keratohyaline 
granu les as described in HPV -2- induced common warts (H & E, X 

460) . 
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In 54 of 59 condylomata acuminata, HPV-6 or HP V-11 DNA 
was detected. HPV-16 DNA was not found in any of the 
biopsies. Six of 18 fl at condyloma-like lesions harbored HPV-
16 DNA and were histologically classified as bowenoid dyspla
sia . The remainder of the fl at condyloma-like lesions repre
sented both clinically and hi stologically benign anogenital 
warts which were associated with H P V -6 (8 of 18), HPV -11 (2 
of 18), or remained unclassified (HPV -6 or HP V -11) (2 of 18). 

In pigmented papules (7 cases) HPV -6 was not detected; 
however, HPV-16 and HP V-11 DNA were present in 2 of 8 
biopsies, respectively. In 3 cases the phenol-extracted cellular 
DNA did not hybridize either wit h HPV-6, HP V-11, or HPV-
16 DNA (Table III) . The HPV -16 positive lesions were classi 
fied as bowenoid papulosis, since histologic features of intra
epithelial neoplasia were present. In contrast, t he 2 HPV-11 
posit ive lesions showed only mild epit helial atypia. 

DISCUSSION 

Four distinct HPV -associated anogenital epithelial lesions 
could be differentiated using t he clinical picture. On a patho
logic-anatomic level, however, a clear-cut classification was not 
possible. In line with the findings in skin warts [23], HPV
associated anogenital lesions showed characteristic patterns of 
cytoplasmatic vacuolization. Six different patterns were dis
cernible: namely, 1 without koilocytosis and 5 with distinct 
koilocytotic features. One of these, koilocytosis type 5, however, 
included heterogenous vacuolization types, sometimes similar 
to flat or common warts [23]. A significa nt correlation between 
t he clinical picture and the histologic typing could not be 
established. Nevertheless, some trends were observed as dem
onstrated in Table IV. It is, however, of part icular significance 
to realize that t hese herein newly described fl at condyloma-like 
lesions and p igmented papules, in para llel to t he classic con-
dylomata acuminata, are also HP V associated. It is likely that 

' pigmented papules have, to date, not been recognized as a 
HPV -related disease, since t heir clinical appearance resembles 
that of seborrheic warts. Furthermore , t heir content of mature 
papillomavirus pa rt icles is rather minimal if not at times en
tirely lacking, wit h the resul t t hat the existence of PV structure 
ant igens cannot be verified through use of t he P AP assay. 

The distribut ion of this study's HPV types into distinct 
genital war ts is comparable to other reports [1] (Table Ill). No 
stringent correlation was established between t he virus types 

Koilocytosis 
type 

1- 5 
0 

TABLE VI. H istologic grading 

T otal Degree of epi thelial atyp ia 

number 0 II Ill 

130 17 95 18 0 
59 0 17 20 22" 

• Twenty-two cases with bowenoid papulosis fro m the anogenital 
and perineal skin . 

FIG 3. Sections of non-koilocytotic 
lesions (koilocytosis type 0). A, Section 
of a lesion from the glans penis appear· 
ing clinically as a flat condyloma- like 
lesion. Loss of polarity in the lower third 
of the epidermis, plumping of rete ridges. 
Hyperchromatic nuclei of the squamous 
layer with, occasionally, vesicular 
plasma. Mild atypia with individually 
keratin ized cells in the basal layer (H & 
E, x 120). (HPV type not definitely 
available: HPV-6 or PV-11 DNA.) 8, 
Section of a HPV-lf1- induced flat con
dyloma-like papule from lhe penis with 
severe at.ypia. Pathologically-anatomi
cally a bowenoid papulosis should be di
agnosed (H & E, x 120.) 
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F IG 4. Demonstration of PV structural antigens using the immu
noperox idase- PAP technique. A. HPV-6-induced condyloma acumina
tum. Posit ive reaction within nuclei of parakeratotic corneal and squa
mous cells (arrows)_ h = Koilocytes_ H & E, x 120. 1:3, H PV -2-induced 
common warL A rrow points to positive ce lls in the deep squamous 
layer (H & E, x 120). 

and both the clinical picture and histology. It was discovered, 
however, that exophytic condylomatous les ions such as condy
lomata acumi nata and t he giant condylomata, show a prefer
ence for HPV-6 DNA, which was also found in fl at condyloma
like lesions of t he a nogeni tal skin a nd a nal mucosa. HPV -16 
was detected exclusively in non-koil ocytotic, flat, condyloma
like lesions and in t hose pigmented papules which were char
acterized histo logica lly as bowenoid papules through t he pres
ence of intraepithelial neoplasia features. HPV-16 DNA, which 
has rarely been detected in benign ge ni ta l lesions, has been 
verified in 24 of 54 of the ce rvical and 4 of 17 of t he vulvar and 
penile carcinomas so far investigated and in a number of 
dysp lasias and carcinomas in situ of the ce rvix , t he vulva, and 
of t he anogenita l skin and mucosa of both sexes [1 ,4,8- 11]. 

As a rule, koilocytosis in lesions with severe atypia was 
absent. The conclusion drawn was the existence of a n inverse 
relationship between the extent of koilocytosis and the degree 
of epidermal aty-pia (Table VI), as described ea rlier by other 
authors [24,25). In none of the non-koilocytot.ic lesions were 
HPV structural antigens detectable t hrough PAP staining, 
perhaps due to poor reproduction of HPV-16 within these 
lesions. In contrast, a particle production was demonstrated 
immunocytochem ically with regularity in biopsies of the koil
ocytosis types 1 through 5 (Table V, Fig 4). As verified through 
electron micro copy in a p revious :;tudy 126], condylomata with 
koilocytos is ty pe 2 appeared to contain mo re mature viral 
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FIG 5. Blot hybridization of cellular DNA with 32P-Iabeled HPV-11 
DNA under stringent (a-d) and with 32P-Iabeled HPV-16 DNA under 
nonstringent (e-g) co ndi tions. DNAs extracted from 4 different con
dylomata acuminata (a-d) were cleaved with the Pst 1 restriction 
endonuclease and processed as desc ribed in Mate n:a/s and M ethods. 
Different HPV-6 subtypes were ident ified by their typical fragment 
pattern. DNA derived from a fl at condyloma of the vu lva (e) and from 
2 pigmented papules (f and g) were cleaved with Bam HI. By washing 
at the nonstringent. temperature, HPV DNA was ident ified in all 3 
materials. Washing of the same filter at a higher temperature resulted 
in a loss of the label in lanes e and g (not shown) , indicating the 
presence of a type of PV different from HPV-16. 

particles than did lesions of other types [1 ,12] . T his is consist
ent wi t h t he repeated fai lure in detecting HPV particles in 
malignant squamous cell tumors using electron microscopy or 
t he indirect immunoperoxidase-technique (27,28]. 

This together with t he findin gs of other groups [24,25,28,29] 
indicates a co rrelation between koil ocytosis and t he expression 
of virus particles associated in anogenital HPV infections. The 
form of koilocytosis, however, does not allow the definition of 
a spec ific virus type. 

Whereas Grusendorf-Conen et al conclude t hat wit h respect 
to viral warts a direct correlation between cytoplasmatic vacu
olization and t he di ffering amounts of virus particle production 
exists [30], we were not able to co rroborate this interpretation 
in the case of genital warts where koi locytosis is mostly prom
inent a nd, in addition, virus particles are present only in 
minima l number or are lac king ent irely. 

The newly described classification of flat condyloma- like 
lesions and of pigmented papular lesions may be used to detect 
high-risk cancer patients, including t heir sexual partners. Re
cent observations employing t hese classifications implicate the 
t ransmission not only of HPV -6 and HPV -11 but also of HPV-
16 between sexual partners (G. Grosset a!, in preparation). 

From t he clinical point of view, however, routine histology, 
even with determination of koilocytosis type, is not sufficient 
in predicting the type of P V. In conclusion, t herefore, a rapid 
and sensitive assay is required in order to detect condylomatous 
m d condyloma-like lesions harboring possible oncogenic PV 
DNAs such as HPV-16 among others. 

We me indebted to T. BHuknerht and 0. Baader (Freibur~) for 
providin,, biopsieR of condylomatous lesions. In addit ion, we gratefully 
a knowled~c lhc skillful techn ical and secretarial assistance of K. 
Ludwig, R. ]Jt.:u.mnnn. K. Rot h. and H. Brodie. 
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