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Summary. - Gynaecologica l  s m e a r s  f r o m  t h e  e n d o -  a n d  ectocervix  
o f  w o m e n  w i t h  a n d  w i t h o u t  cytological a n d  colposcopic  abnormal i ­
t ies  o f  t h e  ep i t he l i um  w e r e  invest igated f o r  h u m a n  papi l lomavirus  
( H P V )  types  6 , 1 1 , 1 6 ,  a n d  18 b y  filter in situ hybr id iza t ion  (F ISH) .  
T h e  d a t a  w e r e  c o m p a r e d  w i t h  cytological,  colposcopic,  a n d  h i s to lo­
gical findings. O f  t h e  266 gynaecological  s m e a r s ,  H P V  D N A  w a s  
d e t e c t e d  i n  84 (32 %);  o f  101 cytologically a n d  colposcopically H P V  
nega t ive  cases ,  H P V  D N A  w a s  f o u n d  i n  10 %. O f  5 6  w o m e n ,  cytolo­
gically a n d  colposcopically posi t ive f o r  H P V  infec t ion ,  H P V  D N A  
w a s  d e t e c t e d  i n  68 %. T h e  sensi t ivi ty o f  t h e  m e t h o d  w a s  con t ro l l ed  
b y  compar ing  t h e  resu l t s  o f  F I S H  w i t h  t h o s e  o f  S o u t h e r n - b l o t  
analysis  o f  five cervical t u m o u r  biopsies .  T h e  da t a  p r e s e n t e d  
d e m o n s t r a t e  t h e  necess i ty  o f  F I S H  f o r  ident i f ica t ion  o f  t h e  H P V  
t y p e  t h a t  m i g h t  b e  o f  p rognos t i c  va lue  i n  cervical pa tho logy .  Cyto lo­
gical a n d  colposcopic positivity is  a rel iable  s ign  i n  a b o u t  70 % o f  t h e  
cases  w h e r e  H P V  in fec t ion  w a s  p r o v e d  b y  F I S H .  
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Introduction 

Available  d a t a  inpl icated h u m a n  papi l lomaviruses  ( H P V s )  a s  aetiological  
agen t s  o f  geni ta l  cancer  (zur  H a u s e n ,  1986; Broke r  a n d  Bo tchan ,  1985; Pf is ter ,  
1987). H P V  D N A  o f  specif ic  types  h a v e  b e e n  iden t i f ied  b y  t e c h n i q u e s  o f  m o l e ­
cular  hybr idizat ion.  T y p e s  16,18,31,*33, a n d  35  h a v e  b e e n  f o u n d  i n  all  g rades  o f  
cervical intraepi thel ia l  neoplas ia  ( C I N  I—III) a s  wel l  a s  i n  invasive cervical 

* W h o m  requests for reprints should be  addressed to. 



210 M I N C H E V A ,  A .  et al. 

cancer, whereas  H P V  6 a n d  11 w e r e  identif ied predominantly in  condyloma 
accuminata (Diirst  et al, 1983; Boshart  et al, 1984; Lorincz  et al., 1986; Giss  
m a n n  a n d  Schneider,  1986). It h a s  b e e n  demonstrated that  H P V  infection witl  
types  16 and  18 represents  an increased risk f o r  a mi ld  cervical dysplasia t< 
progress  through CIN into carcinoma  in situ (CIS) and  t o  invas ive  cancer. T h i  
risk i s  relatively l o w  w h e n  associated with  types  6 or  11 (Durst  et al., 1985 
Campion  et al., 1986; Sy i jänen  et al., 1986). 

In benign  les ions  a n d  in CIN t h e  viral D N A  persists  most ly  extrachromoso 
mally;  it m a y  b e  integrated into the  h o s t  cell g e n o m e s  in invas ive  cancers and ii 
t u m o u r  der ived cell l ines  (Durst  et al., 1985; Schwarz  et al., 1986; Mincheva e 
al., 1987). In m o s t  cervical les ions  a f e w  cells containing h igh  n u m b e r  o f  
D N A  copies can easily b e  detected a s  spots  b y  D N A  hybridization (Wagner  e 
al, 1984). T h e r e  are var ious  procedures  f o r  detecting H P V  D N A  sequences  ii 
clinical spec imens  (scrapes or  smears)  (Gissmann  et al., 1987), f r o m  whicl  
FISH is  o n e  o f  t h e  widely u s e d  assays  (Wagner  et al., 1984). However,  FISH i; 
expens ive  and a special training is necessary  b e f o r e  b e i n g  routinelly used.  Th< 
commercially available hybridization kits f o r  determining H P V  types  are use< 
mainly f o r  research purposes .  In many  laboratories cytological, colposcopic 
a n d  histological criteria are still u s e d  f o r  screening o f  H P V  infection. 

Here  w e  report  data f o r  t h e  presence  o f  H P V  D N A  in gynaecological swab: 
f r o m  patients  with  or  wi thout  cytological or  colposcopic fea tures  associate* 
with  H P V  infection. T h e  samples  w e r e  hybridized wi th  " S - o r  3 2P-labelled HP'^ 
D N A s  o f  t h e  m o s t  commonly  detected types  - H P V  6, 11, 16, and  18 in thi 
f e m a l e  population screened f o r  t h e  presence o f  H P V  DNA.  T h i s  al lowed u s  n o  
only t o  screen f o r  presence o f  H P V  D N A  in t h e  cervical smears  b u t  a lso t o  t e s  
t h e  reliability o f  t h e  cytological and  colposcopic criteria f o r  H P V  infection ii 
comparison wi th  t h e  hybridization results  in the  s a m e  sample.  

Materials and Methods 

Patients. T w o  h u n d r e d  a n d  sixtysix smears  f r o m  ecto- a n d  endocerv ix  w e r e  collected f r o m  22! 
w o m e n  aged f r o m  15 t o  64 years (mean  age  27) attending t h e  Institute o f  Obstetrics a n d  G y n a e c o  
logy  o f  Medical A c a d e m y  i n  Sofia f o r  several reasons:  prev ious  pos i t ive  cytology, o b v i o u s  cervica 
lesions, vaginal  discharges, sterility, ovarian d is funct ion,  early pregnancy.  

Colposcopy. W h e n  co lposcopy  w a s  p e r f o r m e d  f o r  d iagnos is  o f  H P V  in fect ion  account  w a s  takei 
o f  t h e  f o l l o w i n g :  exophi te  les ions  are o b v i o u s ;  flat a n d  inverted  les ions  h a v e  characteristic co lpos  
copic  patterns i n  20 % o f  t h e  cases - t h e  presence o f  micropapil lar project ions  i n  t h e  atypical z o n e  
characteristic vascular patterns, hyperkeratous m o s a i c i s m  or  so-called satellite lesions.  Th i  
c o m m o n  satellite les ions  are: cervicitis et colpitis condylomatosa, vestibulitis papillomatosa an( 
condy lomata  o n  t h e  vagina a n d  vu lva .  Colposcopical ly  c o n d u c t e d  b iops ies  w e r e  taken an< 
examined .  

Cytology. T w o  s p e c i m e n s  w e r e  col lected b y  rotating a cotton t ipped  s w a b  i n  t h e  endo-  a n d  ecto 
cervix or  f r o m  other  colposcopical ly abnormal  areas o f  t h e  genital  tract. O n e  s a m p l e  was  taken f o  
convent iona l  cytology. T h e  cells w e r e  f i x e d  i n  97 % ethanol  a n d  stained rout inely  w i t h  haematoxi  
l in-eosin.  Cytological e v i d e n c e  f o r  H P V  in fect ion  w a s  b a s e d  o n  t h e  presence o f  three cel lula 
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types: koilocytes, dyskeratocytes or  c o n d y l o m a t o u s  parabasal cells (Meisels et al., 1976; Meisels  et 
al, 1977). A n o t h e r  s a m p l e  w a s  taken  f r o m  t h e  s a m e  place a n d  cel ls  w e r e  r e s u s p e n d e d  i n  4 m l  o f  
phosphate  b u f f e r e d  saline (PBS) a n d  stored at -20°C until tested by FISH. 

Histology. Eightyone colposcopically conducted biopsies were examined histologically and 
evaluated according t o  the  semiobjective-scoring system o f R e i d  etal. (1984). T h e  following histo­
logical features were associated with H P V  infection: koilocytosis, akanthosis with papillomatosis, 
and dyskeratosis. 

O n  the  basis o f  colposcopic, cytological, and histological evaluation the  patients were distri­
buted into the  following investigation groups: 
1. Group with different degree o f  atypia o f  the  epithelium: 
CIN I-II (mild and moderate dysplasia); 
CIN III (severe dysplasia) and carcinoma  in situ (CIS); 
invasive carcinoma; 
2. Group without CIN but showing colposcopic patterns suspicious for  H P V  infection: spiked 
papilloma colli uteri, punctuated zone ,  flat or keratous mosaicism, a combination o f  punctuated 
z o n e  and mosaicism with satellite lesions; 
3. Group with  condylomata acuminata; 
4. Group without visible changes o f  the colli uteri (control group). 

DNA hybridization. T h e  smears taken with a swab were tested for the  presence o f  H P V  D N A  by 
FISH as described by Wagner  et al. (1984). Cells  were suspended in  PBS and counted; then  1 t o  3 x 
105 ce l ls /ml  were filtered through a nitrocellulose filter (0.45 f i m  pore size, 25 m m  in  diameter, 
Schleicher and Schull, Dassel ,  Germany) using a filtration unit (Schleicher and Schull). T h e  cells 
o n  the filters were lysed and their D N A  was denatured by incubation o f  the  filters for 5 m i n  in  1.5 
mol/1 NaCl and 0.5 mol/1 NaOH. Following denaturation, the filters were neutralized for 10-20 
m i n  in a solution, containing 0.5 mol/1 Tris-HCl p H  7.0 and 3 mol/1 NaCl,  and baked at 80°C for 1 
hr. Each filter was cut into half and each half was separately hybridized with o n e  radiolabeled 
probe. W e  used as a probe H P V  11, which also detects H P V  6 under the  conditions used,  as wel l  as 
a mixture o f  H P V  16 and 18 ( D N A  probes were kindly provided by Prof, zur Hausen and Prof. Lutz 
Gissmann from DKFZ,  Heidelberg). H P V  D N A s  were labelled with  3 5 S  (in m o s t  o f  the  cases) or 
3 2 P  by nick-translation according t o  Rigby et al. (1977) employing Amersham reagents. T h e  
labelled D N A  fragments were purified utilizing Sephadex G-50 columns (Pharmacia, Sweden)  as  
described by Maniatis et al. (1982). Specific activities ranged about 10 8 cpm/^g  (107  cpm o f  hybri­
dization buffer). Prehybridization was performed in  a solution, containing 5 x S S C  (0.75 mol/1  
NaCl,  0.075 mol/1 sodium citrate), 50 mol/1 sodium phosphate buffer, p H  6 .5 ,5xDenhardt ' s  solu­
tion. 0.1 / i g / m l  denaturated t - R N A  and 5 0 %  formamide. 

Hybridization was carried out  for 48 hr under stringent conditions ( T m  - 18°C) in  the  same solu­
tion but containing 5 - 10 ng  o f  3 5 S  or  3 2P-labelled H P V  11 or H P V  16+18 (16/18) D N A .  After 
hybridization, the  filters were washed 3 x 30 m i n  at 68°C in 2 x SSC, 1 % S D S  and placed in  an 
X-ray cassete for autography. Filters were exposed for 1 — 7 days  at -70°C w h e n  3 2P-labelled 
probes were used  and 14 days w h e n  3 5S-labelled probes were used.  For s o m e  specimens duplicate 
filters were hybridized separately with  3 5 S -  and  3 2P-labelled D N A  probes. 

HeLa cells filtered onto  nitrocellulose membranes  were used  as positive controls in  the  H P V  
16/18 hybridization and also clinically positive or negative cases were used  as  controls o f  the  speci­
ficity o f  the test (Schneider  et al., 1985). The  FISH was  always made  by the  same person as wel l  as  
the scoring o f  results. 

Southernblot analysis. N i n e  biopsies (five from cervical carcinomas  in situ and four control 
cases) were tested for the  presence o f  H P V  by FISH and by D N A  extraction and Southern blot  
analysis (Southern, 1975). Total high molecular weight D N A  from various biopsies was  prepared 
by phenol  and chlorophorm: isoamylalcohol (24:1) using standard protocols (Maniatis, 1985). 
Eight t o  ten  / / g  o f  cellular D N A  o f  each biopsy was  digested with 40 -50  units  BamHl or £coRI 
(Boeringer, Germany) and analysed for the  presence o f  H P V  D N A  by Southern blot  hybridiza­
tion. The  blots were hybridized with  3 2P-labelled D N A  o f  H P V  11 and 16/18 under stringent 
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condit ions.  In this  s tudy also, i n  s e v e n  patients t h e  D N A  hybr id izat ion  test w a s  p e r f o r m e d  d u r i n g  
pregnancy.  In a f e w  o f  these  cases, t h e  s a m e  assay w a s  m a d e  after del ivery.  T h e r e  w e r e  a f e w  
patients invest igated after  h a v i n g  d iathermocoagulat ion  (DTC)  a n d  hysterectomy.  

Statistical analysis. T h e  chi-square test o f  Pierson a n d  F isher  w a s  u s e d  f o r  statistical analysis. 

Results 

A total o f  266 gynaecological s w a b s  w a s  analysed f o r  t h e  presence o f  H P V  
D N A .  T h e  resul ts  o f  FISH f o r  H P V  D N A  o f  types  11 and 16/18 and t h e  correla­
t i o n  w i t h  t h e  l e s ions  e x a m i n e d  a re  s h o w n  in  T a b l e  1. O f  266 samples ,  H P V  
D N A  w a s  f o u n d  i n  84 (32 %); 4 6  (55 %) o f  t h e m  w e r e  posi t ive f o r  H P V  16/18, 
19 % w e r e  posi t ive  f o r  H P V  11, a n d  2 6  w e r e  posi t ive f o r  b o t h  H P V  11 a n d  16/18. 
Koi locytes  w e r e  s e e n  i n  67 (25 %) o f  t h e  s p e c i m e n s  a n d  D N A  w a s  de t ec t ed  i n  4 1  
( 6 1  % ) .  

O f  all e x a m i n e d  s m e a r s  13 % s h o w e d  s igns  o f  C I N  I-II; 8 % h a d  C I N  I I I  a n d  
C I S ;  11 % h a d  a n  invasive ca rc inoma;  35 % w e r e  colposcopically suspec ted  f o r  
H P V  in fec t ion  a n d  9 % h a d  condylomata accuminata. H P V  D N A  w a s  f o u n d  i n  
all invest igated g r o u p s  inc luding  cont ro ls ,  b u t  t h e  inc idence  o f  H P V  types  16 
a n d  18 D N A s  w a s  d i f f e ren t  i n  individual  g roups .  A h i g h  inc idence  o f  t h e s e  
types  w a s  obse rved  in  t h e  cases  w i t h  C I N  I-II (10/16;  63 %) a n d  in  t h e  g r o u p  o f  
colposcopically suspec ted  o f  hav ing  H P V  in fec t ion  (11/27;  4 0 % ) .  Cervical  
s m e a r s  posi t ive b o t h  f o r  b o t h  H P V  11 a n d  16/18 w e r e  f o u n d  a t  h ighe r  r a t e  i n  
l o w  grade  l e s ions  a n d  in  colposcopically suspic ious  cases  t h a n  i n  C I N  I I I  a n d  

Table 1. HPV D N A  in 226 gynaecological smears detected by FISH 

XT u U n i 7  Distribution o f  H P V  types 
Investigated Number  With H P V  
groups o f  smears D N A  6 /11  16/18 6 /11+16 /18  

CIN I-II 35 
CIN III 2 0  
Carcinoma  in situ 
Cervical carcinoma 29 
Colposcopically 
suspicious for HPV* 94 
Condyloma accuminata 13 
Control group 75 
Total 266 

16 (45 °/o) 2 10 4 
10 (50 %) - 5 -

- 3 2 
19 (65 %) - 16 3 

27 (28 %) 6 11 10 
7 (53 °/o) 4 1 2 
5 ( 7 % )  4 - 1 

84 (32 %) 16 (19 %) 46 (55 %) 22 (26 %) 

CIN - Cervical intraepithelial neoplasia 
* T o  this group were included: a) two  patients with multifocal les ions  vestibulitis, ectopia and 
cervical papilloma; o n e  o f  them - positive for HPV 6 /11  and the other - positive for H P V  
6 /11  + 16/18; b)  o n e  patient with adenomathous polyp (HPV negative); c)  o n e  with  papilloma-
thosls vaginae (HPV positive for 16/18) 
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CIS. H P V  D N A  o f  type  11 alone w a s  also detected in t h e  CINI-II and  in colpos-
copically suspected groups  o f  patients  a s  w e l l  a s  in  t h e  w o m e n  wi th  condylo­
mata accuminata. T h e  resu l t s  f o r  t h e  p r e s e n c e  o f  H P V  D N A  i n  t h e  d i f f e r en t  
g r o u p s  o f  pa t i en t s  against  t h e s e  o f  t h e  con t ro l  g r o u p  s h o w e d  statistically signi­
f i can t  d i f f e rences  (p  < 0.001). T h e  ra t e s  o f  H P V  D N A  de t ec t i on  a s  re la ted  t o  
t h e  colposcopically su spec t ed  l e s ions  a r e  s h o w n  i n  T a b l e  2. T h e  h ighes t  inci­
d e n c e  o f  H P V  D N A  w a s  f o u n d  i n  w o m e n  w i t h  spinocel lu lar  cervical papi l loma.  

C o m p a r i s o n  o f  cytological a n d  colposcopic  f ind ings  a n d  H P V  de t ec t i on  b y  
F I S H  is d e m o n s t r a t e d  i n  T a b l e  3. O f  t h e  56  spec imens ,  cytologically a n d  
colposcopically posi t ive f o r  H P V  infec t ion ,  H P V  D N A  w a s  de t ec t ed  i n  68 %. I n  
t h e  s p e c i m e n s  n o t  exhib i t ing  cytological a n d  colposcopical  f e a t u r e s  o f  H P V  
infec t ion ,  H P V  D N A  w a s  f o u n d  i n  10 % samples .  H P V  11 w a s  f o u n d  i n  o n e  
case,  b u t  t ypes  16 a n d  18 w e r e  f o u n d  i n  six; t h r e e  o f  t h e  s p e c i m e n s  w e r e  pos i ­
t ive  f o r  b o t h  D N A  probes .  O f  t h e  81  histologically eva lua ted  cases  H P V  D N A  
w a s  f o u n d  i n  38 (47%); H P V  D N A  o f  t ypes  16/18 w a s  obse rved  i n  2 4  (63%) o f  
t h e  s p e c i m e n s  b u t  t ype  11 w a s  de t ec t ed  i n  t h r e e .  E l e v e n  s p e c i m e n s  w e r e  pos i ­
t ive f o r  b o t h  H P V  D N A  probes .  O f  t h e  s e v e n  s p e c i m e n s  o f  p r e g n a n t  pa t i en t s  
f ive  w e r e  posi t ive f o r  H P V  16/18 b u t  w e r e  cytologically nega t ive  f o r  c h a n g e s  
suggest ive  f o r  H P V  infec t ion .  H P V  type  11 w a s  f o u n d  i n  o n e  o f  t h e m .  I n  
a fo l low u p  examina t ion ,  a f t e r  delivery,  t h r e e  o f  t h e  posi t ive w o m e n  w e r e  n e g a -

Table 2. Correlation between colposcopic criteria for HPV infection and HPV D N A  detected by 
FISH 

Colposcopically Number  With H P V  Distribution o f  H P V  types 
suspected lesions* o f  smears D N A  

6 / 1 1  16/18 6 / 1 1 + 1 6 / 1 8  

Spinocellular papilloma 
o f  the  cervix *31 7 (30 %) 2 2 3 
Mosaicism 9 2 ( 9 %) - 2 -

Leukoplakia 9 2 ( 9 %) 1 1 -

Punctation 2 1 ( 4 %) - - 1 
White  epithelium 3 3 (13 %) 1 2 -

Ectopia with atypical 
z o n e  o f  transformation 32 6 (26 %) 1 2 3 
Vestibulitis 

J 

Papillomathosis 3 1 ( 4 °/o) - - 1 
Colpitis 1 1 ( 4 %) - - 1 
Total 90 23 

* T o  the  group o f  „Colposcopically suspected lesions" w e  included also two  patients with multi­
focal lesions (vestibulitis, ectopia, and spinocellular cervical papilloma were present simulta­
neously),  o n e  o f  them - H P V  6 /11  ( + )  and the  other - H P V  ( + )  for 6 /11  and 16/18; here were 
included o n e  patient with adenomatheous polyp (HPV negative) and o n e  with papillomathosis 
vaginae (HPV positive for 16/18); 
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Table  3.  Comparison of cytological and colposcopic findings a n d  HPV detection b y  FISH 

Criteria f o r  H P V  in fect ion  Total  n u m b e r  H P V  D N A  (+) 

Cyto logy  a n d  co lposcopy  - posit ive  56 38 (68 %) 

Cyto logy  - negat ive  
Colposcopy  - pos i t ive  98 36 (37 %) 

Cyto logy  - pos i t ive  
Co lposcopy  - negat ive  11 3 (27 %) 

Cytology a n d  co lposcopy  - negat ive  101 10 (10 %) 

t ive  f o r  t h e  presence  o f  H P V  D N A  at the  second test .  
T h e  reproducibility o f  FISH w a s  controlled as  per formed  b y  Schneider  et al. 

(1985) b y  second examination o f  t h e  cervical smears  f r o m  t h e  s a m e  w o m e n  
a f ter  an interval  o f  o n e  w e e k  t o  three  m o n t h s  and b y  parallel analysis  o f  D N A  
f r o m  cervical carcinoma biopsies.  In o u r  investigation three  o f  five w o m e n  
w e r e  posit ive f o r  HPV D N A  16/18 and w e r e  tested b y  FISH t w o  t imes  within 
a period o f  six m o n t h s ;  three  other patients (one o f  t h e m  posit ive f o r  both  H P V  
11 a n d  16/18) w e r e  investigated three  t imes  within a period o f  three months .  
T h e r e  w a s  n o  change  in t h e  cytologic diagnosis  a s  wel l  as  in H P V  D N A  typing 
o f  t h e  examined  cases  wi th  only o n e  exception (a w o m a n  w h o  w a s  negat ive  f o r  
H P V  D N A  at t h e  first tes t  b u t  posit ive f o r  H P V  16/18 at t h e  second). 

T h e  resul ts  o f  Southern blot  hybridization in all cases did not  d i f f e r  f r o m  t h e  
data o f  t h e  FISH o f  t h e  s a m e  specimens.  In three  cases t h e  cells w e r e  collected 
in a post  D T C  period. T h e  results  o f  FISH w e r e  as  fo l lows:  o n e  o f  t h e  w o m e n  
diagnosed CIN III, a f te r  D T C  w a s  cytologically negat ive  b u t  positive f o r  H P V  
D N A  o f  types  16/18; t h e  second patient with  spinocellular cervical papilloma 
s h o w e d  n o  cytological changes  a f ter  treatment b u t  w a s  posit ive f o r  H P V  16/18; 
t h e  third w o m a n  (diathermocoagulated because  o f  a papillomathosis) w a s  
negat ive  b y  all criteria f o r  HPV infection. O n e  patient, examined af ter  laparo-
hysterectomy because  o f  CIN III w a s  cytologically negat ive  b u t  positive f o r  t h e  
presence o f  D N A  H P V  types  16/18. 

Discussion 

O u r  resul t s  indicate that HPV D N A  o f  types  16 and 18 are  f requent ly  detec­
t ab le  in  geni ta l  l e s ions  o f  d i f f e ren t  severi ty as  wel l  a s  in  cervical smears ,  cytolo­
gically a n d  colposcopically negat ive  f o r  H P V  infec t ion .  W e  c o n f i r m e d  initial 
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reports  (Wagner  et al, 1984; Schneider  et al, 1985; 1987) o n  t h e  reliability o f  
t h e  FISH f o r  detecting H P V  infection and  H P V  typing.  

Unlike m o s t  authors  w h o  a s s u m e d  that  papilloma and condyloma are iden­
tical, w e  u s e d  histological  cri teria f o r  d is t inguishing  b e t w e e n  pap i l loma a n d  
c o n d y l o m a  (Karageosov a n d  Makaveeva ,  1981). T h i s  l e d  t o  m o r e  prec ise  asso­
ciat ion o f  part icular  H P V  type  w i t h  t h e  histologically d e f i n e d  les ion .  C o m p a r a ­
t ive  analysis f o r  p r e sence  o f  koi locytes  w a s  cons ide red  f o r  m o s t  i m p o r t a n t  a n d  
p a t h o g n o m o n i c  s ign  o f  H P V  in fec t ion  a n d  H P V  D N A  p r o v e d  s imilar  t o  t h e  
observa t ions  o f  o t h e r  a u t h o r s  ( M o r s e  et al, 1988; Sc hne i de r  et al., 1988) t h a t  
H P V  in fec t ion  c a n  occur  i n  t h e  a b s e n c e  o f  cytological f e a t u r e s  sugges t ive  o f  
t h i s  s ign.  

Several  s tud ies  h a v e  f o u n d  a s t r ong  associat ion b e t w e e n  specif ic  l e s ions  a n d  
H P V  types  (Diirs t  etal., 1983; C r u m  et al., 1984; Bosha r t  etal., 1 9 8 4 ; M c C a n c e  
et al., 1985; d e  Vill iers  et al., 1987; Ba rne s  et al, 1988). I t  w a s  o f  in te res t  i n  o u r  
s tudy ,  a h i g h  inc idence  o f  H P V  D N A  o f  types  16 a n d  18 i n  cases  w i t h  C I N I - I I .  A 
poss ib le  explana t ion  o f  t h i s  c o u l d  b e  sco red  preva lence  i n  t h i s  g r o u p  o f  w o m e n  
f r o m  y o u n g e r  age  (19 t o  2 6  years)  - posi t ive f o r  H P V  16/18 (da ta  n o t  pub l i shed) .  
W e  cons ider  t h a t  a larger  n u m b e r  o f  C I N  I-II s amples  n e e d  t o  b e  ana lysed  
b e f o r e  drawing th i s  conclus ion .  A n  in te res t ing  resu l t  is  t h e  r a t e  o f  viral  D N A  
de tec t ion  i n  t h e  g r o u p  „Colposcopically su spec t ed  f o r  H P V "  i n  v iew o f  t h e  
s ignif icance o f  de tec t ing  H P V  in fec t ion  n o t  y e t  associa ted w i t h  C I N  (Mi tche l  et 
al, 1986; N a c h  et al, 1987; Sc hne ide r  et al, 1988). I t  is a l so  n o t a b l e  t h a t  11 o f  
t h e  94 „colposcopically suspec ted  s p e c i m e n s "  con ta ined  H P V  16/18 a n d  10 o f  
t h e m  t h e  b o t h  D N A  probes .  T h e  cases  t h a t  p r o v e d  t o  b e  cytologically a n d  
colposcopically negat ive  f o r  H P V  in fec t ion  b u t  posi t ive  f o r  H P V  D N A  o f  t ypes  
16/18 h a v e  b e e n  inc luded  i n  a fo l low-up  s tudy .  

T h e  compar i son  o f  cytological a n d  colposcopical  da t a  w i t h  virological resu l t s  
s h o w e d  t h a t  H P V  in fec t ion  i n  cervical cells is m o s t  secure ly  de tec tab le  ( in  
a b o u t  70 %) t h r o u g h  a c o m b i n a t i o n  o f  cytological a n d  colposcopic  invest iga­
t ion .  H o w e v e r ,  H P V  D N A  w a s  d e t e c t e d  t h r o u g h  in situ hybr id iza t ion  i n  10 % o f  
t h e  cases  w h i c h  h a d  b e e n  previously  p roved  cytologically a n d  colposcopically 
negat ive  f o r  H P V  infec t ion .  T h e  resu l t s  p r e s e n t e d  i n  t h i s  r epor t  s h o w  t h a t  t h e  
applicat ion o f  colposcopy i n  c o m b i n a t i o n  w i t h  cytological a n d  histological  
eva lua t ion  is a rel iable approach  f o r  t h e  tes t ing  o f  H P V  infec t ion ,  w i t h o u t  a n y  
addi t ional  i nves tmen t .  O n  t h e  o t h e r  h a n d ,  epidemiological  da t a  f r o m  s o m e  
repor t s  (Sedaghi  et al, 1984; Beral  et al, 1986; M e a n w e l l  et al, 1987) s h o w e d  
t h a t  t h e  n u m b e r  o f  cases  w i t h  C I N  is increasing w i t h  h i g h  p reva lence  o f  it 
a m o n g  y o u n g e r  sexual ly act ive g roups .  Syrjänen  et al (1986) w e r e  t h e  first t o  
h a v e  g iven direct evidence, that cervical les ions  posit ive f o r  H P V  16 and 18 m a y  
progress  through various  grades  o f  CIN into CIS and  invasive cervical carci­
n o m a .  D a t a  f r o m  m a n y  s tud ie s  s h o w  t h a t  cervical H P V  in fec t ions  s h o u l d  b e  
cons ide red  p recance rous  les ions  a n d  H P V  16 a n d  18 a r e  t h e  p r e d o m i n a n t  t ypes  
f o u n d  i n  t h e  h i g h e r  grade  o f  C I N  a s  wel l  a s  i n  cervical cancer .  

O u r  resu l t s  s u p p o r t  t h e  necess i ty  o f  u s i n g  F I S H  f o r  de t ec t ion  o f  t h e  viral  t ype  
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in  a particular les ion  that  m i g h t  b e  o f  prognost ic  va lue .  T h i s  cannot  b e  achieved 
b y  rout ine  cytological,  histological,  a n d  colposcopic evaluat ion alone,  e v e n  b y  
a n  e x t e n d e d  colposcopy.  
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