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Summary. 1i22 cytological diagnoses have been 
made on 2500 Papanicolaou stained cytological 
slides from Patients with urothelial carcinomas. 
The cytological accuracy was 78% for Gl tumours, 
94% for G2 and 96% for G3 carcinomas. A histo- 
logically diagnosed G1 carcinoma was cytologi- 
cally G1 in 81% of cases, a G2 carcinoma was 
recognized in 64% and G3 carcinoma in 48%. 
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The prognosis of patients with urinary tract tu- 
mours depends primarily on the depth of infiltra- 
tion (stage) and the grade of differentiation of 
the turnout (grade). This is reflected by the three 
year survival rate: The percentage of patients 
dying from the disease increases with increasing 

depth of invasion and the grade of dedifferentia- 
lion. The welldifferentiated, exophytic, non-inva- 
sive urothelial carcinomas have the best prog- 
nosis, whereas patients with deeply invasive, 
moderately well differentiated to poorly differen- 
tiated turnours survive three years in less than 
30% of the cases (Fig. i). 

The staging procedure includes histological 
investigation of biopsy material, diagnostic TUR 
or staging operation, and most important of all, 
birnanual palpation under general anaesthesia, 
pelvic angiography, computed tornography or 
serial cystograms are less useful methods. The 
grading is assessed on pre-treatrnent biopsy tis- 
sue. A correct histological grading is possible 
in 95% of cases (5). 

The importance of exfoliative cytology in the 
primary diagnosis of turnouts of the upper uri- 
nary tract and in the postoperative follow up of 
patients with urinary bladder turnouts has been 
shown many times (6, 18, 26,34, 36). The diag- 
nostic accuracy in detecting urothelial carcinomas 
ranges from 70 to 85% (7, 24). Since it is general- 
ly possible to diagnose the grade of dedifferen- 
tiation of a turnout from small groups of ex- 
foliated cells, cytology seems to be a good meth- 
od for grading urothelial tumours. 

The value of cytological grading of approxima- 
tely 600 urinary tract turnouts has been investi- 
gated in comparison with the histological findings. 

MATERIALS AND METHODS 

596 transitional cell turnours of the urinary tract 
of 247 patients treated between 1969 and 1977 
have been investigated retrospectively. The cy- 

G 1 2 3 
T 

A 97 90 - 
1 92 75 57 
2 - 53 27 
3 - 28 5 
4 - 9 

N = 346 

Fig. I. Percentage three years survival of uro- 
thelial bladder tumours in relation to depth of 
invasion (T) and grade of dedifferentiation (G) 
according to the UICC and WHO. Benign Papil- 
lomas: 100% (ii cases) 
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Table I. Histological (H) and Cytological (CI criteria for evaluation of the grade of dedifferentiation 

I-I/C Normal finding G1 G2 G3 
Papilloma 

i. Growth pattern 
Ramification of papillae 

Cell layer 6 

Flattening of superficial cell layer 

Loss of polarisation and orientation 

Solid growth 

Turnout necrosis 

H + ++ +++ 

H + + + 

H + ++ +++ 

H (,) ++ +++ 

H - (+) +++ 

H - - + 

2. Cell structure 
Increase in size 

Anisocytosis 

Loss of cell borders 

Increase in nuclear cytoplasmic ratio 

H/C (+) + ++ 

H/C (+) ++ +++ 

H (+) ++ + 

H/C (+) ++ +++ 

3. Nuclear abnormalities 
Loss of transparency C 

Anisocaryosis H/C 

Hyperchromasia H/C 

Coarse chromatin H/C 

Increase in size and number of nucleoli H/C 

Number of mitoses H/C 

Atypical mitoses H/C 

Infoldings and irregularity of nuclear membrane H/C 

4. Cytoplasm: non specific 

5. Urinary sediment: non specific 

÷+ ++ ++ 

(8 ++ +++ 

(+) ++ +++ 

+ ÷÷ +++ 

÷÷ +÷÷ 

(+) ++ +++ 

÷ ÷+ 

(+) + + 

to]ogical and histological slides have been re- 
classified without prior knowledge of the previ- 
ous diagnosis and clinical data. The diagnostic 
criteria employed were those proposed by the 
UICC in 1978 (29) and WHO in 1973 (35). 

The following diagnostic scheme was used: 
i. Normal findings (Pap. I and If. ) 
2. Atypia with suspicion of malignancy but with- 

out proof, grading not possible (Pap. Ill) 
3. Tumour cells, grading possible (Pap. IV. and 

V.) 

GI: well differentiated 
G2: moderately well differentiated 
G3: poorly differentiated 

Anaplastic turnouts, squamous cell carcinomas, 
adenocareinomas and non epithelial tumours have 
been excluded from this study. The cytological 

s p e c i m e n s  have been stained after fixation in 50% 
alcohol according to Papanicolaou (20, 21, 32). 

The diagnostic criteria of the cytological and 
histological grade of differentiation are shown in 
Table 1 and are demonstrated in a series of 
pictures. 

RESULTS 

596 tumours from 247 patients have been invest i -  

gated with 1278 cytological specimens.  Two 
sl ides were  prepared  in each case. The resul ts  
a re  shown in Fig. 6a. In 376 cases  the diagnosis 
"urothelial  carcinoma" was made, in 62 cases  
the suspicion of malignancy was expressed (Pap. 
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F i g .  2. a B e n i g n  P a p i l l o m a  (GO) 360 X. b N o r m a l  u r o t h e l i a l  c e l l  540 X 
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Fig. 3. ~ Transitional cell carcinoma G1 540 X. b Transitional cell carcinoma G1 540 X 
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Fig. 4. a Transitional cell carcinoma G2 360 X. b Transitional cell carcinoma G2 540 X 



88 H. Rfibben et al. : Urinary Cytology and Tumour Grading 

Fig. 5. a Transitional cell carcinoma G3 360 X. b Transitional cell carcinoma G3 540 X 
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III) .  15 d i a g n o s e s  w e r e  p r o v e n  f a l s e  p o s i t i v e  (4%) 
3 of  t h e s e  c a s e s  w e r e  h i s t o l o g i c a l l y  b e n i g n  p a p i l -  
l o m a s  (GO). 

In 47 c a s e s  no h i s t o l o g i c a l  m a t e r i a l  w a s  a v a i l -  
a b l e .  T h e  d i a g n o s t i c  a c c u r a c y  r a n g e s  b e t w e e n  75% 
and 90%. I f  t h e  P a p  II I  d i a g n o s e s  a r e  i n c l u d e d ,  
t h e  a c c u r a c y  i s  b e t w e e n  84 and 96%. 

In t h e  p o s t o p e r a t i v e  fo l l ow  up of  the  t u r n o u t  
patients 684 cytological specimens were classi- 
fied as negative. In 13 cases (2%) tumours diag- 
nosed histologically turnouts had not been diag- 
nosed cytologically. The cytological accuracy 
ranges from 89% to 97% (Fig. 6b). 

DISCUSSION 

Exfoliative urinary cytology has been carried out 
in our clinic since 1965 in the postoperative fol- 
low up of patients (24) with epithelial turnouts 
of the urinary tract (14, 23, 27). 

The accuracy of cytological diagnosis is 70- 
85%. TyrkkS, in a recent review study, including 
results of 24 investigators, reports an average 
of 67, 7% correct positive diagnosis in 1819 cases. 
In addition in 9, 3% the suspicion of malignancy 
was expressed. Tyrkk5 refers to 9 authors re- 
garding the possibility of recognising cytological- 
ly benign papillomas with an accuracy of from 0 

to 50%. This reflects not only a different evalua- 
tion of the cytological findings but also the dif- 
ferent histological nomenclature used, which 
makes the comparison of cytological findings 
impossible. According to Broders (1922) 3% of 
urothelial tumours were classified as benign (4); 
Franksson's (1950) classification designates 
30 - 40% as benign papillomas (9) and Bergkvist 
(1965) gives a percentage of 21% benign papil- 
lomas (2). 

Without judging the quality of the different 
classifications, there is no question that, for 
diagnostic and therapeutic purposes, a single 
classification should be used. The combination 
of the two classifications of the UICC (1978) 
and the WHO (1973) seems to be at the present 
time the most useful form to describe the neo- 
plastic diseases of the urinary tract, not only 
because they are known world wide but also since 
they offer the possibility to document staging, 
grading and mode of spread. In addition they 
cover precancerous stages and non neoplastic 
abnormalities (29, 35). The cytological accuracy 
ranges from 78 to 96% for positive findings in 
cytoscopically proven tumours and from 89 to 
98% in the postoperative follow up of tumour free 
patients. The range of spread is explained by 
cytological findings without histological correla- 
tion. 

When excluding these cases the accuracy for 

a 

Positive Negative PAP3 Technically 
inadequate 

Correct 314 596 23 156 
False 15 13 i0 
Without 

47 54 29 
correlate 

376 684 62 156 

b 

Cytol. False Without PAP Correct 
findings correlate Ill 

Positive % 4 12 6 78-90 

N e g a t i v e  % 2 8 1 8 9 - 9 7  

N = 1122 

F i g .  6b. 1122 c y t o l o g i c a l  f i n d i n g s  in  c o m p a r i s o n  
to c y s t o s c o p i c  and h i s t o l o g i c a l  d i a g n o s i s  

Histology G 1 G 2 G 3 

Cytology % 78 94 96 
positive 

Incl. PAP 3 90 100 99 

Fig. 7. Cytological accuracy in regard to histo- 
logical grade of dedifferentiation GI-G3 

H i s t o l o g y  G 1 G 2 G 3 

G 1 81 26 16 
Cytology G 2 18 64 36 

G 3 1 10 48 

Fig. 8. Comparison of cytological and histologi- 
cal grading 

positive findings is 89% and 97% for negative 
findings. This figure for negative findings is 
high by comparison with other series (3, Ii, 22, 
30, 31) and is explained by the fact that in our 
study was limited exclusively to known turnout 
patients and that the ratio of positive to negative 
findings was approximately 1 to 2. A general 
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screening test would show more false positive 
findings (I0, 24). 

The diagnostic accuracy increases with de- 
creasing grade of differentiation (Fig. 7). This 
has been shown in the literature before (i, 7, 12, 
13, 19). 

T h e r e  is  an unexpec ted ly  high p e r c e n t a g e  of 
cy to log ica l ly  d iagnosed  G1 c a r c i n o m a s  in our  m a -  
t e r i a l .  Koss  (12, 13) and de Voogt (32) have 
r epea t ed ly  pointed out that  well  d i f fe ren t ia ted  c a r -  
c i n o m a s  can be d iagnosed  cy to log ica l ly .  On the 
o the r  hand false  nega t ive  findings in G1 c a r c i n o -  
m a s  a r e  f requent  (7, 28). Here  too, d i s c r e p a n -  
c ies  a re  p a r t l y  due to d i f fe ren t  c l a s s i f i c a t i ons .  
We be l ieve  that G1 t u m o u r s  can be d iagnosed  
p r i m a r i l y  by t he i r  l o s s  of n u c l e a r  t r a n s p a r e n c y .  
Even  when this  c r i t e r i o n  is applied s t r i c t l y  t he re  
will not be m o r e  fa l se  pos i t ive  findings.  

The poss ib i l i t y  of g rad ing  u ro the l i a l  tu rnou t s  
fol lowing the WHO r e c o m e n d a t i o n s  has ,  to ou r  
knowledge,  not been inves t iga ted  in a l a r g e  study. 
The d e c r e a s i n g  a c c u r a c y  with d e c r e a s e  in g rade  
of d i f fe ren t i a t ion  can be explained as fol lows:  

1. Gene ra l l y  only two s l ides  were  avai lable  
of one turnout,  in the r e t r o s p e c t i v e  s tudy w h e r e a s  
in rout ine  c a s e s  6 s l ides  a re  p r e p a r e d .  
2. A p o o r l y  d i f fe ren t ia ted  t u m o u r  exfol ia tes  ce l l s  
of d i f fe ren t  g r ades  of d i f fe ren t ia t ion  in d e c r e a s i n g  
n u m b e r :  p o o r l y  d i f fe ren t ia ted  ce l l s  a re  o b s e r v e d  
l e s s  f requen t ly  than G1 and G2 cel ls .  The d iag-  
nos i s  of c a n c e r  can be made  but the g rade  of dif-  
f e ren t i a t ion  is underestimated. 

The benefit of cytological grading is remark- 
able: Cytological undergrading has no consequence 
since preference is given to the histological diag- 
nosis. A cytological diagnosis indicating a higher 
grade of malignancy than the histological biopsy 
should be taken very seriously. Multiple biopsies 
have in many cases extended the diagnosis and 
changed the therapeutic approach (16, 17, 25, 
33). 

Even multiple biopsies however do detect 
abnormalities only in relatively small parts of 
the urinary bladder. Here lies the main advantage 
of exfoliative cytology, especially in regard to the 
carcinoma in situ, which is difficult to diagnose 
endoscopically and yet is observed with increasing 
frequency (13, 16, 17, 33). 

Although from a statistical point of view no 
final conclusions can be drawn from the few cases 
investigated, it is remarkable, that 5% of all 
positive cytological findings add important in- 
formation to the histological results, predict the 
clinical course and can be proven histologically 
by further sections taken from the initial biopsy 
material or further cuts of the material embedded. 
These results can be well understood remember- 
ing the fact that Farrow doing 21 cystectomies 
after cytological diagnosis could prove cancer in 
each case histologically (8) and Marshall was 
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able to d e m o n s t r a t e  a u ro the l i a l  c a r c i n o m a  endo-  
s cop ica l ly  20 y e a r s  a f te r  an ini t ial  cy to log ica l  
d iagnos i s  of m a l i g n a n c y  (15). 

C ONCLUSIONS 

1. 85% of u ro the l i a l  c a r c i n o m a s  can be d iagnosed 
cy to log ica l ly .  This  high deg ree  of a c c u r a c y  
jus t i f i e s  u r i n a r y  cy to logy  in the p o s t o p e r a t i v e  
follow up of t u m o u r  pat ients .  

2. Diagnos t ic  a c c u r a c y  i n c r e a s e s  with d e c r e a s i n g  
g rade  of d i f ferent ia ton .  

3. Cyto log ica l  g rad ing  is an impor t an t  pa r t  of 
the rout ine  d iagnos i s  of u ro the l ia l  c a r c i n o m a s .  
P r e f e r e n c e  should be given to the cy to log ica l  
f indings for  they give a m o r e  re l i ab le  guide to 
p r o g n o s i s  than the h i s to log ica l  d iagnos is ,  and 
cy to logy  shows a h igher  g rade  of mal ignancy .  
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