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Vaginal eptithelium is accepted as a 
very good indicator of circulating oestro
gen and progesterone. During pregnancy, 
the amount of hormones increases enor
mously. Alteration of hormonal balance 
is believed to be a cause of onset of labour, 
both normal and abnormal. Certain com
plications of pregnancy e.g. toxaemia, 
diabetes, etc. are believed to have a hor
monal background. These facts prompted 
cytologists to undertake extensive work 
to find out a normal pattern during preg
nancy and how they are altered at the 
onset of labour, during and after labour 
and in different abnormal conditions. The 
method is cheap and available to all who 
are interested. The biochemical methods 
of assessing hormonal status are expen
sive, elaborate and still not full proof. 

Foetal distress followed by intrauterine 
death is a great problem to obstetricians 
and particular attention was paid to find 
out any change in the vaginal cytology 
which could predict it to help the obste
trician to salvage the baby from the un
healthy environment or to find the means 
of reversing the process. 

The present work was undertaken as 
a pilot study to gain experience in the 
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pattern of normal and abnormal preg
nancies in our patients, in the light of 
various conflicting findings reported by 
different workers. 

Material and Method 
Vaginal smears were studied in diffe

rent trimesters from unselected cases 
having normal and abnormal pregnancies. 
No serial study was undertaken. Here 
only the findings of last trimester is pre
sented. Prior to taking smears all cases 
were subjected to history taking and gene
ral and obstetrical examinations. All 
doubtful cases were excluded from this 
study. 

Materials were obtained by means of 
swabs from the lateral vaginal wall under 
a speculum and immediately spread! over 
a slide, fixed in equal proportion of ether 
and absolute alcohol and stained by 
Shorr strain in the usual way. 

The smears were studied for the fol
lowing features-number of superficial 
karyopyknotic cells, navicular cells, in
termediate cells and parabasal cells. 
Notes were taken of the amount of 
clumping or appearance of discrete cells, 
as also of leucocytes and R.B.C. The 
counts were expressed in percentages. 
The amount of clumping was denoted by 
++, + or nil according to the degree. 

Cases were studied under the fol
lowing groups: 
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TABLE I 

�~�.�.�r� Groups 
superficial pyknotic cells increased from 
3.9 to 8.9 per cent. The clumping also 
showed gradual diminution. The amount 
of parabasal cells which appeared towards 
the end were not significant. Few discrete 
cells were also observed. Leucocytes and 
R.B.C. were rarely found (Fig. 1). 

.; 

Total No. of cases 300 cases 
1. Normal pregnancy 150 , 
2. Toxaemia of pregnancy - 60 
3. Prolonged pregnancy 

(290-300 days) 40 
4. Premature labour 

(Before 37 weeks) 50 , 

Smears are described as 
Grade !-changes observed prior to 

last two weeks. 
Grade II-changes observed during 

last two weeks. 
Grade-l shows 
(i) Intermediate cells comprising most 

with navicular cells predominating. 
(ii) Clumping ++· 
(iii) Superficial cells, less. 
Grade-II 
(i) Gradual diminishing percentage of 

navicular cells . 
(ii) Clumping-decreasing. 
(iii) Superficial cells, increasing. 

Observation 

Onset of Labour-SO cases-who start
ed labour spontaneously at term. 

TABLE III 

Relation to Types of Sme·ar 

Type of Smear 

Smear showing 

1. Changes before 
last 2 weeks 
(Gr. I) 

2. Changes of last 
2 weeks (Gr. ll) 

No. of Onset of labour 
cases within 5 days of 

taking smear(%) 

23 27.7 

54 72.3 

This shows 72.3 per cent cases could be 
correlated with the type of smear showing 
Grade-II (Fig. 2 & 3). 

TABLE II 

Normal Pregnancy 150 Cases 

Pregnancy 
in weeks 

No. of 
cases 

Sup. Kar- Inter- Navi- Para- Clump-
yopykno- mediate cular basal ing 
tic cells cells (%) cells (%) cells (%) 

28-36 
37 
38 
39 
40 

50 
20 
20 
30 
30 

(%) 

3.9 
5 
6.35 
8 
8.5 

It appears from the above table that 
with progress of pregnancy the percentage 
of intermediate cells decreased fr"om 96.1 
to 90.5% while percentage of navicular 
cells came down from 82 to 35.2%. The 

96.1 82 0 ++ 
95 76 0 ++ 
93.5 70 0.15 ++ 
9.3 52.2 0.7 + 

90.5 35.2 1 + 

Premature Labour-50 cases. 
Smear patterns were studied in 50. cases 

which terminated in premature labour: 
Smears were· taken within 5 days or at 
the onset of labour. 
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TABLE IV 

Prematu1·e Labour in Relation to 
Typee-50 Cases 

Type of Smear 

Smear showing-
1. Changes before 

last 2 weeks 
2. Changes of last 

2 weeks 

No. of Onset of labour 
cases within 5 days of 

taking smear (%) 

15 30 

35 70 

Table-IV shows that 70 per �~ �n�t� re
vealed Gr. II smear. 

(3) Decrease in amount of clumping. 
Changes in the percentage of navicular 

cells appeared to be the most �i�m�p�o�r�t�a�n�t�. �'�~�"�'� 
Pundel and Lichtfus (1959) found that 

with their 'at term' smear more than 90% 
delivered! within 5 days. Nyklicck (1959) 
and Riotton et al (1950) had similar ex
perience. Parikh et al (1967) could pre
dict 80.9% onset of labour. 

But all the workers do not agree wiih 
above results. Luis Montalvo Ruiz et al, 
(1959) found difficulty in correlating. ' 
Abrams (1962) failed to notice any cellu
lar alteration that might enable predic-

TABLE V 

Prolonged Pregnancy (290-300 days)-40 Cases 

No. of 
Cases 

40 

Sup. Karyopyk
notic cells (%) 

9.1 

Intermediate 
cells (%) 

89.9 

Navicular 
cells (%) 

32 

Para basal 
cells (%) 

1 

Clump
ing 

+ 

TABLE VI 

Toxaemia 60 cases 

Pregnancy 
in weeks 

No. of 
cases 

Sup. Kar- Inter- Navi- Para- Clumping 
yopyk- mediate cular basal 
no tic cells (%) cells (%) cells (%) 

Upto 38 
39 - 40 

44 
16 

cells (%) 

4.5 
6.7 

The findings in the above two groups 
do not materially differ from the normal 
group. 

Discussion 
The changes in the pattern in normal 

and abnormal cases have been described. 
In our work the criteria used for the pre
diction of onset of labour were mainly-

(1) Increase of superficial cells per
centage. 

(2) Decrease in navicular cell percent 
age. 

95 78 0.5 + 
92 36 1.3 + 

tion of onset of labour. 
In our series 72.3 per cent correlation 

could be observed. This difference bet
ween other authors and our series is 
probably related to less number of cases 
and! lack of adequate experience for a long 
period. 

The findings in our series reveals no 
significant difference in the prediction of 
normal and premature labour. This is an 
interesting. finding in the sense that some 
of the premature labour cases perhaps 
developed a hormonal alteration at earlier 
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months of pregnancy. 
This pattern is seen in the normal preg

nancy cases between 38--40 weeks. 
We have no biochemical data to sup

port our conclusion that such hormonal 
alteration in premature labour is really 
the important factor. This will be an in
teresting study. This is further supported 
by the findings of Kumar 'Azoury and 
Barnes who noted less progesterone in 
the placentas of majority of cases of pre-

:.....-mature birth than in those delivered at 
term. 

Women who have a past history of pre
mature delivery will be good subjects for 
further study and we propose to under
take it in future. 

We had 60 and 4() cases of toxaemia and 
prolonged pregnancy cases respectively 
in our study. We did not get any signifi
cant change in the cytology from the 
normal group. 

In 20 per cent of our series who went 
- into labour, foetal distress was observed 

but in none we could definitely correlate 
it with any cytological abnormality. 

It appears that there is a lot of con
troversy in the interpretation and corre
lation in the cytological findings by diffe
rent workers and they emphasize the im
portance of different parameters. This 
leads us to believe that possibly each 
patient has her own type reflected in cyto-

�~� logy and a serial study in them might 
improve interpretation. 

Summary 

Vaginal cytological report of 300 cases 
during the third trimester is presented
under the followed groups. 

One hundred ·and fifty normal cases 
revealed a definite change in the pattern 
as duration progressed. 
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Onset of labour: 72.3% could be cor
related in term labour cases and 70% in 
premature group. 

Prolonged pregnancy: 40 cases and to
xaemia 60 cases. 

No significant departure from normal. 
Foetal- distress was notedi in 20% of 

cases that went into labour, but no defi
nite correlation could be observed with 
cytological findings. 
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