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Assessment of hormonal function · in 
pregnanoy is one of the most important 
methods of diagnosis of pregnancy at 
term and at various stages. Vaginal cyto­
logy has an important place as a simple 
method for the assessment of hormonal 
function in pregnancy, but this method 
has not proved to be very reliable. The 
evaluation of urocytogram has thrown a 
new light to solve this problem which 
has got an immense importance for the 
obstetrician as well as for would be 
mothers. 

The present study was undertaken with 
the aim of establishing the normal pat­
tern of urocytogram in different trimes­
ters of pregnanoy and at full term, and 
their comparative value with vaginal 
smear. 

Material and Methods 

The present study included the estima­
tions of urocytogram and vaginal cyto­
logy, glycogen, fats and lipids in urinary 
cells. 

The following groups of cases were 
taken for study. 

*Reader in Obstetric & Gynaecology. 
••Professor of Pathology. 
 " " "�D�~�a�t�o�r� in Obstetric & Gyn4ecology, 

G. S. V . M. Medical College, Kanpur. 
Received for publication 0t1< 11-6-73 . 

(a) Normal healthy non-pregnant fe-
males 20 

(i) Follicular phase 
(ii) Luteal phase 
(b) Normal healthy pregnant females 
(i) First trimester 22 
(ii) Second trimester 18 
(iii) Third trimester and at term 15 
(c) In Labour-5 

Preparation and Technique 

Urocytogram 

Twenty c.c. first urine voided in the 
morning was centrifuged and 5 slides 
were prepared from the sediment, 2 
slides were fixed in equal parts of 95% 
alcohol and ether for PAS (Pears, 
1960) and PAP (Papanicolaou stain) 3 
slides were fixed in formaline vapours for 
30 minutes for lipids. 

(a) Sudan black B Method for Mask­
ed lipids Pears (1960). 

(b) Oil red 0 Method for neutral fats 
(Pears 1960) 

(c) Schmorl-s method for lipofucsin 

Five glass slides were prepared from 
the lateral vaginal wall, 2 slides were fix­
ed in equal parts of 95% alcohol and ether 
for PAS and PAP and 3 slides were fix­
ed in formaline vapours for lipids. 
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TABLE I 

SMws the Variations in Indices of Menstrual Cycle (FoUicuZar and Luteal 
Phase) in Vaginal Smear and Urocytogram 

S.No. Various 
indices 

V /u follicular V/u luteal phase 
phase 

1. M 1 * SD 2 20 78 0 74 26 
± 0.2 ±10.2 ±16.5 ± 0.2 ±11.9 ± 4.8 

* SD 0 45 55 0 71 29 
±0 ±4.5 ± 6.2 ± 6.8 ± .3.2 

:a. E 1 * 72 28 
±12.8 ± 5.8 

48 33 
± 6.2 ± 4.3 

3. K 1 * SD 68 24 
±11.6 ± 3.2 

SD 50 27 
± 6.8 ± 3.1 

4.. E 1 * SD 8 64 
± 0.8 ± 5.5 

SD 12 43 
±1.4 ± 3.9. 

5. CC 1 * SD 20 60 
± . 2.4 . ± 7.8 

SD 24 40 
± 3.4 ± 4.1 

NC '"SD 10 22 
± 3.2 ± 3.4 

SD 8 16 
± 1.2 ± 2.2 

----
" All difference significant at P 1:% is vaginal and urinary counts. 
S.D. denotes stndard deviation. 

Disct!.$sion 

The study of urocytogram in present 
series in follicular phase shows superfi­
cial cells with a mean value of 55% -t­

SD 6. 2, E 1 with a mean value of 48% 
± SD 6.2, K 1 with a mean value of 50% 
-t- SD 6.8, F 1 with a mean value of 12% 
± SD 1.4, CC1 with a mean value of 24% 
+ SD 3. 4, navicular cells with a mean 
value of 80% + SD 1.2. The same findings 

are there in vaginal cytelom, that is the 
increase in mean percentage of superfi­
cial cells, K1 and E1, while there is a 
fall in the Fl, CCl and navicular cells. 

Tyler in 1964 has reported that super­
ficial cells are seen in increased numbers, 
that the maximum cornification is present 
in follicular phase and leucocytes are de­
creased. These findings are comparable 
with the findings of the present study. 

I 

" 
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TABLE II 
Shows the various indices in different trimesters of pregnancy and labour �~� 

vaginal smear and urocytogram 

Sl. Various 1st triml'stPr 2nd trimester 3rd trimester Labour 
no. indices 

1. Ml SD 0:84:16 0:90:10 0:94:6 0:94:6 
± 01 ±4.6 ±1.2 ±0.2±5.2±1.3 ±0.2±6.2±1.1 ±2±6.2±1.1 

SD �0�:�7�6�:�2�~� 0:86:14 0:96:4 0:91:9 
± 0.2 ±8.4.±3.2 ± 8.9 ± 2..1 ± 11.2 ±0.5 ::±;8.4 ±1.2 

2. E1 SD 16 14 14 "6 
± 2.4 ± 1.4 ± 1.2 ± 0.8 

SD 20 17 10 9 
± 2.4 ± 2.6 ± 2.0 ± 1.2 

3. K1 SD 14 10 6 6 
± 1.3 ±1.1 ± 2.0 ± 2.0 

SD 20 14 10 8 
± 2.0 ± 2.7 ± 2.0 ± 2.8 

4. Fl. SD 84· 86 90 92 
± 8.6 ± 8.4 ± 9.8 ±10 

SD 43 ' 82 85 85 
± 8.4 ± 4.1 ± 8.5 ± 9.8 

5. CCI SD 70 72 74 72 
± 6.5 ± 7.2 ± �7 �. �~� ± 9.8 

SD 66 67 70 70 
± 5.1 ± 4.8 ± 6.8 ·± 9.8 

6- NC SD 44 52 76 75 
± 5.1 ±4.7 ± 6.8 ± 6.8 

SD 34 40 75 70 
± 4.1 ± 3.2 ± 8.8 ± 6.8 

No difference in the three trimesters was significant. Above table shows :that practi­
cally there is no difference in different i' (ices between 3rd trimester and labour. 

TABLE ill 
Shows a comparison of mean percentage of mask lipids in normal healthy preg­

nant and healthy non-pregnant females in urinary cells 

Normal pregnant easel! 

1st 2nd 3rd 
Trimester trimester trimester 

% of cells with coarse 48U 52** 68** 
granules ±5.7 ± 6.8 ± 5.9 

± of cells with fine 3 3 2 
granules ± 0.5 ± 0.3 ± 0.4 

Urocytogram 0 : 76 24:0:86: 140:94.4 
±02±8.4 ±3.2 ±8.9 ±2.1±11.2 

• Diff erence from follicular phase significant at P1o/o 
* Difference from luteal phase significant at P = 1% 

Non-pregnant cases 

Follicular Luteal 
phase phase 

6 40* 
± 0.9 ±5.2 

31 7* 
± 2.8 ±0.9 

0:45:55 0:71:29 
±0.5±4.5±6.2 ±6.8 ±3.2 
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In luteal phase the findings of the pre­
sent series are increase in mean per­
centage of intermediate cells 71% + SD 
6.8, Fl 43% + SD 3.9, CCI 40% 
± SD 4.1 and navicular cells 18% 
± 2.2, while fall in the mean percentage 
of El 33% + SD 4.3, Kl 27% ± 3.1. 
The same findings are of vaginal oytology. 
All the differences in all indices are sig­
nificant in vaginal and urinary counts. 

Tayler in 1964 has reported decrease in 
cornified cells and increase in erythrocy­
tes, basophilic cells and navicular cells. 
These findings are similar to that of the 
present series. 

Urooytogram during pregnancy in all 
the trimesters in the present series shows 
increase in mean percentage of interme­
diate cells 76% + SD 8.4, 86% ± SD 
8.9 and 96% + SD 11.2, respectively in 
1st, 2nd, 3rd trimesters and shows a fall 
in the mean percentage of El and K1 
from 20% + SD 2.4 to 17% ± SD 2.6 
and 10% + SD 2.0 from 1st to 3rd tri­
mester. The navicular cells are maximum 
in the 3rd trimester or at term, that is 
mean value of navicular cells 34% ± 
SD 4.1 in the first trimester and 75% 
+ SD 8.8 in the 3rd trimester. The find­
ings are more or less same in vaginal cyto­
logy. No difference in all the three tri­
mesters is significant statistically. 

Lencioni in 1969 has reported low value 
in eosinophilic and karyopyknetic indices. 
He further reports that smear mainly con­
sists of large number of intermediate cy­
nophilic cells and very few parabasal oy­
nophilic cells upto 37th week of preg­
nancy. Except parabasal cells findings of 
Lancioni, the findings of the present se;­
ries are the same. 

Lencioni (1969) has further reported 
that the superficial eosinophilic cells are 
1% upto 37 week of pregnancy, while in 
this series it is 4% + SD 0.5. The eosino-
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philic superficial cells are 5% upto 20th 
week of pregnanoy in Lencioni series, 
while in this series it is with a mean 
value of 14% -+- SD 2.4. Parabasal cyno­
philic cells are less than 1% up to 20th 
week whereas from 20th to 27th week, 
99% of the cases showed 1% or less, 
while in the present sEries the parabasal 
cells are absent. 
Lencioni et al (1969) have also 1:eported 
the increased desquamation cellular clus­
tering folding, and navicular cells bet­
ween the 20th and 37th weeks of preg­
nancy. The findings of the present study 
are compatible with the findings of Len­
cioni. 

The percentage of E1 in urooytogram 
in the present series is with a mean value 
of 4% -+- SD 0.5 during the last three 
weeks of pregnancy. In this case the find­
ings of this series are different from that 
of Lencioni. 

In the present series there is no diffe­
rence between the findings at the time of 
labour and at term in urocytogram. The 
general pattern of the smear in labour 
is similar to that which is seen at the end 
of pregnancy. 

The findings of the urocytogram cor­
responds with the findings noted by Pun­
del in Van Meensal in vaginal smears 
consisting of . low value for superficial 
eosinophilic cells throughout pregnancy. 
There is no change in the percentage of 
cells towards the end of pregnancy and 
labour, in spite of the progressive increase 
in the quantiey of oestrogen and progeste­
rone. 

Lipids 

The finding of the present study of mask 
lipids in urinary cells show an increase 
in coarse lipid granules in luteal phase 
with a mean value of 40% :;±: SD 5.2 as 
compared to follicular phase 6% -+- SD 

0.9 and fall in fine lipid granules in lu­
teal phase with a mean value of 7% + 
SD 0.9 as compared to 31% -+- 2.8 in folli­
cular phase. The percentage of coarse 
lipid granules also show an increase in 
all the three trimesters with a mean value 
of 48% -+- SD 5.7, 52% -+- SD 6.8, and 
68% -+- 5.9, respectively compared to' 40% 
-+- SD 5.2 of luteal phase. All these dif­
ferences are significant statisticall&" from 
the luteal phase. , 

The study of lipofubsin in the urinary 
cells in the present study shows an in­
crease in all the conditions with proges­
terone effect in the luteal phase and preg·­
nanoy. It was negative in the follicular 
phase. The increase from 1st to 3rd tri­
mester was interesting, even the diffe­
rence between luteal phase and' trimester 
was significant. 

The study of PAS material in urinary 
cells in healthy non-pregnant fema!es 
show an increase of positive cells in lu­
teal phase and in all the pimesters as 
compared to follicular pha$. The mean 
value of percentage of PAS positive cells 
in urilie ·is 12% -+- SD 2.0 in follicular 
pha5e, luteal phase 30% '* SD 3:4 1st 
trimester, 60% ± SD 7.2 lind trimester, 
69% -+- SD 6.5 3rd trimester 76% -+- SD 
8.9. The differences ate significant statis­
tical1y from the follicular phase. 

The difference between the luteal phase 
and 1st trimester may produce a possi­
bility of help in early diagnosis of preg­
nancy. 

The facts brought <:tbout by this study 
are that the urocytogram shows cell pat­
terns parallel to those reflected in the 
vaginal smears under the influence of the 
oestrogen and progesterone and the re­
sults in various groups give the same in­
formation. This has the great advantage 
that in situations where the vaginal cyto­
logy may fail to give results due to in-
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flammation or bleeding the urooytogram 
may be used as an effective and reliable 
replacement. 

The stuly of lipids and lipofucsins and 
the polysaccharides (PAS positive mate­
rial) are also interesting. The phase al­
teration in the type of masked lipids as 
observed from follicular to luteal phase 
and pregnancy reveals that lipids are not 
static as often presumed but very active 
participants of cell metabolism. The coum 
of cells with the types of lipid globules 
may be helpful in early diagnosis of preg­
nancy. 

Conclusion 

1. In normal healthy non-pregnant fe.. 
males the various indices in urocytogram 
are significant statistically in urinary 
counts and the findings of the vaginal cy­
tology are parallel to urocytogram. 

2. No difference in the three trimes­
ter is significant statistically in normal 
healthy pregnant females. 

3. No difference is being noted in bet­
ween 3rd trimester and labour. 

4. The percentage of coarse lipid gra­
nules in urooytogram 40% + 5.2 in lu­
teal phase is significant statistically than 
the follicular phase 6% + 0.9. 

5. The percentage of coarse lipid gra­
nules are significant statistically in all 
the three trim'esters than the luteal phase. 

6. The s+udy of lipofucsin in the uri­
nary cells in the present studor shows an 
increase in all the condition with proges­
teron effect in luteal phase and preg­
nancy. It was negative in follicular phase. 
As these may help in early diagnosis of 
pregnancy. 

7. The findings of the present study of 

neutral fats in urinary cells has not shown 
any significance. Hence the further stu­
dies are being needed in this field. 

8. The diff0rence in positive PAS 
material are significant statistically in lu­
teal phase with a mean value of 30% + 

SD 3.4 than in the follicular phase 12% 
± SD 2.0. 

9. The difference in the percentage of 
positive PAS material in all the trimes­
ters of normal pregnancy are significant 
than in the luteal phase. 

10. The difference between the luteal 
phase and 1st trimester may produce a 
possibi.l,ity of help in early diagnosis of 
pregnancy. 

11. This study of urocytogram shows 
cells pattern parallel to those reflected m 
the vaginal smear under the influence 
of oestrogen and progesterone. 

References 

1 . Castellanos, H. N. and Stergis, S. 
H . : Urinary cytology in Endocrine 
evaluation of normal female Prog. in 
Gynec. to be published 

2. Donald, F.: Am. J. of Obst. & Gynec., 
90: 149, 1964. 

3 . Maccallin, P. F . : A study of the 
changes in the cytology of the uri­
nary sediment during pregnancy. 
Thesis for MS. in Phys;ology and 
Pharmacology University of Colo­
rado 1949. 

4 . Pears, A . G. : Everson Histochemis­
try, Theoritical and applied Sec. ed. 
1960 J & A Churchill pp. 854-925. 

5. Pundel, J. P. et and Van Meensel, 
F . : Gestation et cytologic vaginale 
Masson et cie Paris 1951. 

6. Roszel, F. Jeffic and Lea G. Back: 
Acta cytologica. 16: 438, 1972. 

7. Young, S., Bulbook, R. D . N. and 
Greenwood, F. C.: Lancet 1: 350, 
1957. 


