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SUMMARY 

Electrocardiographic findings of 50 normal pregnant women 
taken before, during and after labour are studied and analysed. At 
term the most common heart ,position is semivertical with an 
electrical axis of +60°. Q3, and flat or inverted T3 are very common. 
No significant difference is observed during the three phases of 
recording. Cardiac arrhythmia is seen in two cases only. 

Introduction 

Pregnancy impases many important 
changes involving the heart and circula
tion with additional functional load. It 
has been estimated that the resting car
diac output incrsases by about 30 to 40 
per cent at the end of the first trimeseter, 
only slightly during the second trimester 
and thereafter remains unaltered until 
term (Barnas, 1976). This basal increase 
has been further enhanced by physical 
activity and demand of the advancing 
pregnancy. Further, each uterine contrac
tion is accompanied by a transient rise in 
arterial blood pressure and oxygen con
sumption with frequent ectopic beats 
during the second stage of labour. 
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With advancing pregnancy, the heart 
gradually assumes a more horizontal 
position which can be radiologically and 
electro-graphically detected. Left axis 
deviation and T3 inversion have been 
described in the first two (Benjamin, 
49). A doep Qg and inverted T3 is en
countered in a small percentage of cases. 
probably due to the altered position of 
the heart (Friedberg, 1966). Significant 
variability of T wave during pregnancy 
has been already reported. S-T segment 
depression and flattening of T wave have 
also been reported. The duration of Q-T 
interval is usually normal inspite of the 
changes in the circulatory dynamics 
(Kissin et al 1970). Disturbances of the 
cardiac rhythm in the absence of organic 
heart diseases are not uncommon. Atrial 
and ventricular extrasystoles at. times 
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bigeminal rhythm are frequently seen. 
Increased susceptibility to paroxyms of 
supraventricular tachycardia during 
pregnancy has also been observed (Lees, 
1967, Talwar and Wahi 1979). Thi3 
paper reports the electrocardiographic 
changes at term, during labour and im
mediate postpartum period. 

Material and Methods 

Fifty normal pregnant women having 
no organic cardiac disease were selected 
at random from among the cases ad
mitted for delivery in the antenatal ward 
of the Regional Medical College Hospital, 
Imphal. Period of gestation were from 
38 completed weeks to 41 weeks. Twelve 
leads electro-cardiograms (ECG) were 
taken before the onset of labour at term, 
during labour and within first twelve 
hours of delivery. Attempts to take ECG 
during the phase of uterine contraction 
were abandoned as muscular contraction 
interfered with the ECG recording. 

All cases underwent a thorough clini
cal examination followed by obstetrical 
assessment to exclude any organic heart 
disease and obstetrical complications. 
Par t icular attention was given to the �a�g�~�,� 

height, weight, parity, fundal height, 
presentation of the foetus and foetal 
hear t sound in addition to routine blood 
pressure and pulse recordings. During 
labour, the stage of �t�h �~� labour was noted 
just before the ECG recording. 

Routine ur ine and haematological 
examinations were carried out. The birth 
weight, anthropometric measurements of 
the baby and the placental weight were 
recorded. 

Observations 

The age of the cases varies between 17 
to 37 with an average of 26 years. Aver-
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age height was 151.5 em and weight of 
58 kg. None was obese. 

There were 22 primis and 28 multis 
with parity 1 to 6. Nine cases had blood 
pressure above 140/ 90 mm of Hg and 8 of 
them had other signs of pre-eclamptic 
toxaemia. Most of them were anaemic. 
The Hb level ranged from 7 gm% to 12 
gm% with an average of 8.6gm%. Pre
sentation was vertex in all the cases. 
The birth weights of the babies varied 
from 2.5 kg. to 3.5 kg. giving an average 
birth weight of 3.1 kg. 

ECG Analysis 

Rhythm was sinus in origin with nor
mal conduction except in 2 cases. 
Paroxysmal supraventricular tachycardia 
was seen in 1 case and alternate accelerat
ed conduction type A Welff-Parkinson
White syndrome (WPW syndrome) in 
another. 

Rate: All the cases show sinus tachy
carida varying between 100 to 110 per 
minute before and during labour. 
During the immediate post-partum 
period, the cardiac rate drops slightly to 
an average of 98 per minute, except in 2 
cases who had cardiac arrhythia during ,; 
labour. 

P-R interval: It varied from 0.1 sec. 
to 0.2 sec. 

QRS interval: It varied fr om 0.66 sec. 
(22 cases) to 0.1 sec. (1 case). 

QT interval: As corrected for heart 
rate at 60 per minute from the mono
gram (Morr iett , 1968). QT interval was 
on an average 0.42 sec. 

P-wave: This was normal in all the 
cases except in 1 who showed supraven
tricular tachycardia where i t is not well 
discernible. 

QRS complex: Electrical axis is 
shown in Table I. If we consider axis 
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TABLE I 
Electrical Axi.s in 50 Cases 

Electrical axis -30° oo 

No. of cases 2 3 
Percentage 4 6 

between 0° and + 90° as normal, only �.�~� 

cases in this series show slight left axis 
deviation of - 30° and the rest were 
within normal limits. The most common 
axis in this study is + 60°. 

The electrical heart position as deter
mined from lead a VL and a VF show 
semivertical heart position (axis + 60°) 
in 50% of the cases. Only 2 cases ( 4%) 
have horizontal heart position. QRS 
pattern was normal in 49 cases and 1 
case showed typical features of Type A
WPW syndrome (Fig. 1). 

Q wave: Q3 of 1 mm or more was seen 
in 24 cases ( 48%). 

ST segment: Either J point or ST 
segment was depressed 1-15 mm in the 
precordial leads in 10 cases (20%). 
None showed any ST segment elevatiou. 

T wave: T3 was flat in 22 cases (44%) 
and actually inverted in 17 cases (34%) . 

... Inversion of T wave was seen in a VF in 
4 cases where QRS comples is less than 

+30° +45° +60° + 75° +90° 

8 5 25 
" 

4 3 
16 10 50 8 6 

-- ---

5 mm. No abnormal tall T wave was 
seen. 

Cardiac Arrhythmia: One primi show
ed paroxysmal supraventricular tachy
cardia during labour which persisted fot· 
eight hours after delivery. Another 
case develops alternate accelerated con
duction of the type of Type A-WPW 
syndrome during labour. The WPW 
syndrome was replaced by sinus tachy
cardia with a rate of 125 per minute 
in subsequent ECG recording after de · 
livery. 

Electrical heart axis and position on the 
basis of parity: The electrical axis in 22 
primi is shown in Table II. The com
monest heart position was semivertical 
with an axis of + 60°. None of the 
primi showed horizontal heart position. 
Among 28 multi, 2 cases showed horizon
tal heart position with an axis of-30°. 
Axis of the rest of the cases are shown 
in Table III. 

TABLE II 
Elect1·ical Axis in 22 Primis 

---------- �~� ---

Electrical Axis - 30° oo +30° +45° +60° +75° +90° 
------

No. of Primi (22 cases) Nil 1 3 2 14 1 1 
Percentage 4.5 13.6 9 63.6 4.5 4.5 

------

TABLE JIT 
El.ectrical Axis ho 28 Mullis. 

Electrical Axis -30° oo +30° +4.5° +60° +75° +90° 
�-�-�-�-�· �· �-�-�~�-�- ----------------

Multipara (28 cases) 2 2 5 3 11 3 2 
Percentage 7 7 18 10 39 10 7 

y -
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Discussion 

In this study, electrical axis of + 60° 
corresponsing to semivertical heart posi· 
tion was the commonest except in 2 
multiparious women who showed �h�o�r�i�~� 

zontal heart position. Left axis �d�e�v�i�a�~� 

tion has been described during pregnancy 
.as early as the first two trimesters. As 
observed by Szekely and Snaith, (1953, 
1974) (Onam and Hold, 1961), we have 
noted less pronounced left axis deviation 
nearer term. This change in the electri
cal axis can be attrbiuted to the dia
phragm raising as pregnancy advances. 
Such changes are also seen in patients 
with ascites. 

It is interesting to note that none of 
the primi showed horizontel heart posi
tion although one is tempted to assume 
that such position would be commoner 
because of the better abdominal muscle 
tone. While Carr and Palmer and �H�e�l�~� 

lander and Crawford have reported deep 
�~� and inverted T 3 in a "small percent
age" of cases. The present study reveals 
Q in 48 per cent and T 3 either flat or in
verted in 78 per cent of the cases. 

Oram and Holt (1961) have found 
depression of ST segment in pregnancy. 
In this study, either the J point or St 
segment itself was depressed more than 
1 mm in the precordial leads in 10 cases 
(20%). Only 1 case of the series showed 
supraventricular tachycardia during 
labour which persisted for about eight 
hours after delivery. One case showed 
Type A-WPW syndrome during labour. 
However, the ECG taken 10 hours aftez 
the delivery showed only sinus tachy
carida with disappearance fo WPW syn
drome pattern. It is well known that the 
WPW pattern completely disappears ir: 
the presence of tachycardia (Szekely 
.and Snaith, 1953). 

During the immediate post partum 

8 
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period which is arbitrarily taken as the 
first 12 hours after delivery, the ECG 
pattern including electrical heart positim. 
remains more or less the same except 
for the rhythm disorders. ' 

The antenatal findings and labour �p�e�r�~� 

formance of these cases satisfactory. 

Conclusion 
Horizontal heart position often thought 

to be common in pregnancy is seen in 
only 4 per cent of 50 cases studied at 
term, labour and immediate post-partum. 
Q3 and flat or inverted T3 are quite com
mon being seen in 48 and 78 per cent of 
the cases studied. ST segment depres
sion is seen in 20 per cent of the ases and 
persist for eight hours. Type A-WPW 
syndrome is also seen in one case (2%). 
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