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Studies have shown that vaginal 
cytology during normal pregnancy 
follows a definite pattern with a 
change at term. However, on the 
degree of this change and on whether 
cytology is a suitable method for the 
prediction of onset of labour and re­
sponse to induction, there are con­
flicting reports. In 1953, Kamnitzer 
and in 1955 Lemberg-Siegfried and 
Stamm fou:nd characteristic changes. 
Pun del ( 1959), in a very large and 
impressive series comprising 713 
patients, has emphasized the ac­
curacy of vaginal cytology in the 
prediction of onset of labour. 
Others, i.e. Barnes (1956) , Zidovsky 
(1961) , De-Nee£ (1964) have publish­
ed smaller series which are essential­
ly in agreement with the above 
authors. On the other hand, Abrams 
and Abrams (1962) have found it to 
be of a very limited value. Luz 
(1959), Ruiz (1959), Hindman 
(1962) , Samuel D. Soule (1964) , 
Weid (1965 and 1966) , Nieburgs 
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( 1965) and Heera ( 1966) also find 
that colpocytology has only a limited 
value. 

With an improvement in perinatal 
mortality as a result of better obste­
trics, attention is now focused on 
saving the baby by removing it from 
an unhealthy environment without 
increasing the hazard of prematurity. 
If vaginal cytology could help in ac­
curately predicting whether preg­
nancy had reached biological term 
and whether it would respond to in­
duction, it would provide a more 
scientific, economical and simple 
method than those which exist to 
date in the management of cases of 
placental insufficiency. 

Vaginal cytology was studied in 
168 smears of 126 normal pregnant 
patients in the last 3 months of p~eg­
nancy, under the following groups. 

Group I- 28 to 32 weeks of preg­
nancy. 

Group II-33 to 36 weeks of preg­
nancy. 

Group III-37 to 41 weeks of preg­
nancy. 

One hundred and forty-one smears 
in 118 normal patients whose preg­
nancies later terminated in spontane-
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ous delivery of a live baby weighing 
between 2250-4000 grams were 
studied to see if the onset of labour 
could be predicted (Ninety-four with 
single smears and 24 with serial 
smears). Thirty-five labour smears 
were also studied. In each case the 
smear-delivery interval was noted. 

Response to induction of labour 
was studied in 34 cases. Of these 18 
were for toxaemia, . 14 for post­
maturity and 1 each for diabetes and 
Rh iso-immunization. Vaginal smear 
was taken within 48 hours before in­
duction in each case. All the induc­
tions were carried out after the 37th 
week of pregnancy. 

Medical induction was done in 7, 
stripping of membranes in 8 and 
artificial rupture of membranes in 19, 
of which 6 were also given syntocinon 
drip. Successful induction included 
cases where the induction-delivery 
interval was 24 hours or less, partial­
ly successful where the induction­
delivery interval was over 24 hours 
and unsuccessful where caesarean 
section was resorted to because of 
failure of induction. 

The smears were taken from the 
right lateral vaginal vault under 
vision, and stained with the Papani­
coloau's stain. 

The smears were evaluated qualita­
tively using degree of desquamation 
and quantitatively using Karyo­
pyknotic Index (K.P.I.). 

Desquamation 
The terms according to Osmond 

Clarke were used. Three types of 
smears were observed to describe the 
degree of desquamation. 

I. 'Clumped' pregnancy pattern-· 
.sheets of cyanophilic cells arranged 

in big clusters which occupied almost 
the whole of the slide. The cells 
were predominently of the navicular 
type with folded edges ana dark blue 
vesicular nuclei. Superficial cells, 
either cyanophilic or acidophilic, with 
pyknotic nuclei were also present. 
The background was clean. Doder­
lein bacilli, with or without accom­
panying cytolysis, were also found 
(Fig. 1). 

II. 'Partly discrete' pregnancy 
pattern-clusters of cells and discrete 
cells in more or less equal proportion 
were present. The size of the clusters 
was smaller than those of the above 
group (Fig. 2). 

III. 'Discrete' pregnancy pattern 
-in this discrete cells predominated 
and were mostly of the navicular and 
intermediate cell type. Two types of 
pattern could be distinguished. In 
one, the cells were discrete and 
scarce with an overwhelming admix­
ture of white blood cells and mucus; ~ 
in the second type the cells were dis­
crete and scarce with few white 
blood cells and a little mucus (Fig. 3). 

K.P.I. was evaluated by -examining 
the slides under oil immersion lens 
and counting 200 cells. 

Results 
Thirty-two (22.7 % ) of all t,he 

smears were cytolytic and the fre­
quency of this type of smear remain­
ed constant in the last 30 days of 
pregnancy and in labour (Fig. 4). 

The distribution of the smear types 
in each of the three months of the 
last trimester is shown in Table I. 
The clumped and partly discrete 
smears from 76% of the total in 
Group I, falling to 53 o/c in Group II 

) 

--- \. 
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and to 34 /o in Group III suggesting 
that as pregnancy advances discrete 
smears increase in number (Table 1). 

Statistically X2-21.17, P-.001 which 
is highly significant. 

The distribution of the K.P.I. in the 
last trimester is shown in Table II. 
This Table shows that K.P.I. does not 
change much in the three groups. 
However, as 25 ( 45.56%) out of 54 
patients in Group III delivered with­
in 5 days of taking the smears it is 
quite possible that the effect of im­
pending labour may have affected 
the distribution (Tables 2, 3). 

Statistically this is not significant. 
Table III shows the distribution of 

the K.P.I. and smear type according 
to the smear-delivery interval ex­
cluding the cytolytic type. It is 
noticeable that at labour or within 
5 days of labour, the discrete 
smear formed 77 % , while it only 
formed 61% within 10 days and 
only about 30 % for more than 10 
days of labour. These percentages 
are not high enough to provide an ac­
curate assessment of impending 
labour. Also there is no difference 
whether the smear is taken within 5 
days of labour or in labour. It is seen 
that the K.P.I. of over 10 is slightly 
more common within 10 days of 
labour (30 % ) than over 10 days of 
labour (7 % ). 

Serial smears 
Two to four serial smears were 

taken weekly in 24 cases from the 
36th week of pregnancy onwards. In 
5 cases it remained cytolytic and in 
3 it changed into the cytolytic 
pattern. Thus, cytolytic smears 
formed 33.3% of the total smears 
near term. The pattern changed into 

the discrete type in 10 cases ( 41.7%) 
in 0-10 days of labour and in 3 cases 
(12.5 % ) 18-21 days prior.to delivery. 
Thus the change into the discrete 
type occurred in a total of 13 out of 
24 cases (i.e. 54.2% ). In 3 cases, 
12.5% , it remained partially discrete 
or clumped till delivery. 

Next, a comparison was made be­
tween 'at term' (discrete) smears and 
the expected date of delivery, as 
worked out by the Naegele's rule to 
see which method was more accurate 
as regards the prediction of the due 
date as shown in Table IV. The rela­
tionship between a laboratory ad­
junct and clinical history is seen to 
be almost the same. 

Induction of labour was carried 
out only when the smear showed a 
discrete or a cytolytic pattern (Tables 
V, VI and VII). Of the 20 induc­
tions in the discrete type of smear 19, 
(95 % ) were successful and 1, (5 % ) 
partially successful. Of the 14 
cytolytic smears 8, (57.14 % ) were 
successful, 5, ( 35.72 % ) partially 
successful and 1, (7.14 % ) unsuccess­
ful. 

The induction was successful in 14 
(77.8 % ) out of 18 cases of ,toxaemia 
and in 11 (78.6 % ) out of 14 cases of 
prolonged pregnancy. In both cond~­
tions the result of induction was 
much better in the discrete type 
(91 % and 100% respectively) than 
in the cytolytic type (57 % success­
ful). 

Six partially successful and one un­
successful inductions were all follow­
ing artificial rupture of membranes, 
with or without syntocinon drip, 
which is considered the most efficient 
method. Thus, the-result of induction 
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was not affected by the method of in­
duction used. 

DiJcussion 

In this study there was a definite 
though not invariable tendency for 
the smear pattern to change towards 
term and before the onset of labour. 
The smear pattern changed into the 
discrete type with approach of labour 
in only 54% of the cases, which is in 
close agreement with that of Hind­
man et al (1962) who found the 
change to occur in 43.2 % of their 
cases, while Abrams and Abrams 
(1962) found the change in only 
34% of their cases. In labour itself 
where one would expect a 100 % dis­
crete cytology, it was only 77%. 
This is at variance with the findings 
of Pundel (1959) and Lichtfus 
(1959) who found the smear pattern 
to change into the discrete type with­
in 5 days of labow in 95 % of the 
cases. The punctuality with which 
Leeton ( 1963) found a change from 
the clumped to the partly discrete 
and from partly discrete to discrete 
at term was not seen in this study. 
In a study of serial smears the per­
centage conversion into the discrete 
type (54 % ) was found to be too low 
to allow accurate assessment of 
prediction of labour. Even in this 
group the change in 12% occurred 
too early, i.e. 3 weeks prior to term to 
be of much value. 

On comparing the value of colpo­
cytogram with the expected date 
as calculated by the Naegele's rule in 
predicting the date of delivery no 
significant difference was found in 
the two methods, the accuracy being 
68% to 67% in either case. This is 

in contradiction to the findings of 
Parikh (1967) who found colpocyto­
logy to be accurate i:q. 77.5% in pre­
dicting labour while date of delivery 
as calculated from the menstrual his­
tory to be accurate only in 38.75%. 
Our findings agree with those of 
Samuel D. Soule (1964) who found 
the relation between cytology and 
delivery to be of the same correlative 
value (87 % ) as that between the 
menstrual history and expected date 
of delivery. 

Induction of labour was studied in 
the discrete and cytolytic types of 
smear. The response to induction 
was seen to be superior in the dis­
crete type of smear (95% successful) 
as compared with the cytolytic type 
of smear (57.14% successful) irre­
spective of the indication of induc­
tion or the method of induction. 
Thus, ultimately it was the type of 
smear which predicted the response 
to induction. 

Summary and Conclusion 

A total of 141 smears in 118 preg­
nant patients were studied as detail­
ed above to assess the prediction of 
labour. Response to induction was 
studied in an additional 34 cases; 
percentage conversion to a discrete 
type was too low and the time of con­
version too variable to allow predic­
tion of the onset of labour with much 
accuracy. The relationship between 
cytology and delivery was almost of 
similar correlative value as that be­
tween the menstrual history and ex­
pected date of delivery. Induction 
was more successful when the smear 
pattern was discrete rather than 
cytolytic. 

/ 

. .. 
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