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OBSTETRICS

Maternal arrhythmias detected with electrocardiography during labour:
Are they significant clinically?

A. KÖŞÜŞ1, N. KÖŞÜŞ1, N. AÇIKGÖZ2, M. YILDIRIM1 & H. KAFALI1

1Department of Obstetrics and Gynecology, Faculty of Medicine, Fatih University, Ankara, and 2Department of Cardiology, Faculty of

Medicine, _Inönü University Malatya, Turkey

Summary
This study examines the maternal and fetal effects of arrhythmias detected by electrocardiographic (ECG) monitoring during
labour in parturients at term, with no cardiovascular pathology. Pregnant cases were classified into three groups based on
determined stages of labour and a standard 12-lead surface electrocardiogram and long-lead 2 rhythm strips were recorded during
the labour. Cardiac arrhythmia of any kind was detected in 82.3% of patients in all stages of labour. Sinus tachycardia was the most
commonly observed arrhythmia. Arrhythmias in the form of supraventricular tachycardia, T-wave inversion and ventricular
extrasystole were also detected. The highest rate of arrhythmia was recorded for the active phase and 2nd phase of labour.
Arrhythmias that are detected by ECG during or after the labour in patients with no cardiovascular pathology display a benign
nature and do not create any clinical risk for the mother and the baby.
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Introduction

Cardiac arrhythmias are quite prevalent during pregnancy.

They can be observed in pregnant women without a history of

cardiovascular disorder. However, it is important to identify

arrhythmias during pregnancy in order to be able to detect any

underlying cardiovascular disease. Arrhythmias concurrent

with an existing cardiac disorder increase maternal and fetal

morbidity. Detecting arrhythmia in advance can reduce

existing risks (Berlinerblau 2004; Elkayam and Gleicher

1998).

Pregnancy brings about a hyperdynamic circulation in the

form of increased cardiac output, heart rate and blood

volume, and decreased vascular resistance and average arterial

pressure. Changes in these parameters balance each other out

and these parameters revert back to normal levels after labour.

However, severe arrhythmia arising during pregnancy or

labour can adversely affect this natural balance (Elkayam

and Gleicher 1998).

This study examines the maternal and fetal effects of

arrhythmias detected by electrocardiographic (ECG) mon-

itoring during labour in parturients at term, without any

known cardiovascular pathology.

Materials and methods

The study group included 38 patients with vertex presentation

who were followed-up in our obstetrics clinic. The ages,

parities, gestational weeks, blood pressure and weight gains of

patients were monitored on a regular basis. Patients with a

medical disorder; smoking and coffee addiction; constant

medicine use; anaemia; electrolyte imbalance; hyperthyroid-

ism; high blood pressure; morbid obesity, and patients under

oxytocin treatment were excluded from the study. All of the

patients initially entered into the study had echocardiography

in order to determine if there was normal cardiac structure

and function, and patients with cardiac pathology detected by

echocardiography were excluded from the study. Informed

consent was taken from all selected subjects. Approval for the

study was obtained from Fatih University, Institutional

Review Board.

Subsequently, all patients were classified into three groups,

based on determined stages of labour and all cases were

followed from the beginning to the end of the delivery. They

were classified into three groups based on determined stages

of labour:

. Group 1: Patients who were at stage 1, latent phase

(cervical dilation 54 cm, effacement 530%) of delivery

. Group 2: Patients who were at stage 1, active phase

(�cervical dilation between 4–�10 cm, � effacement

between 40%–�100%) and stage 2 of delivery

. Group 3: Patients during the first 6 hours after giving birth.

Long-lead 2 rhythm strips and a standard 12-lead surface

electrocardiogram recorded for all patients in all three stages

by a Hewlett Packard Page Writer, which records 12

derivations simultaneously at a paper speed of 50 mm/s, with

a calibration of 0.5 mV/cm. Based on ECG traces, heart rates

560 b.p.m. and 4100 b.p.m. were classified as bradycardia

and tachycardia, respectively. Patients who had undergone a

caesarean section due to an obstetric reason, were excluded
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from the study group. Changes in ECG traces in all three

stages were recorded. Arrhythmias developed in different

stages of labour and their maternal and fetal effects were

examined.

The statistical analyses were carried out using the SPSS

15.0 statistical software package. Following the entering of

patiet data into the computer, all the necessary diagnostic

checks and corrections were performed. Conformity of the

measured values to normal distribution was examined

graphically and using Shapiro–Wilks test. Test results failed

to detect a normal distribution pattern for the groups. In

presenting descriptive statistics, numbers and percentages

were used for categorical variables, and median (Interquartile

range, IQR) values were used for the data. The Friedman’s

Test was used for group comparisons. When a difference was

detected, Modified Bonferroni Wilcoxon Test was used to

determine which stage that difference belonged to. Signifi-

cance level (alpha) was set to 0.05.

Results

The initial sample size for this study was 38. After excluding

the four caesarean section cases due to obstetric reasons, the

final sample consisted of 34 patients. The mean age, gravidity

and parity, gestational weeks and birth weights are listed in

Table I. Gravidity and parity of the women are given below:

. Gravida 1: 35.3%; Parity 0: 44.1%

. Gravida 2: 47.1%; Parity 1: 41.2%

. Gravida 3: 17.6%; Parity 2: 14.7%.

As a total of 47 cardiac arrhythmias of any kind were

detected in 82.3% of patients (28 of 34) in any given stage of

labour. Sinus tachycardia was the most commonly observed

cardiac rhythm disturbance, with a frequency of 70.6% (24 of

34). Other cardiac arrhythmias in the form of supraventricular

tachycardia (three cases), T-wave inversion (two cases) and

ventricular extrasystole (one case) were also detected. Among

the three groups, the highest rate of arrhythmia was recorded

for the active phase group (29 of 47 arrhythmias), with sinus

tachycardia being the most common type (10 cases). This

group also had three patients with supraventricular tachycar-

dia (8.8%) and two patients with T-negativity (5.8%).

Similarly, sinus tachycardia was the most frequently observed

arrhythmia in the latent phase group (five cases). The

distribution of the frequency of arrhythmias across three

groups is presented in Table II.

The pairwise comparison tests yielded significant differ-

ences in arrhythmia frequencies between patients in the latent

phase vs active phase (p5 0.001), and patients in the latent

phase vs postpartum period (p5 0.001), based on ECG

monitoring. The active phase group experienced higher

incidences of arrhythmia than the postpartum group. But

the tests failed to detect any significant difference between the

active phase group and postpartum group (p¼ 1.000).

When the groups are compared in terms of arrhythmia

types, there were statistically significant differences in sinus

tachycardia frequencies (p5 0.001). Active phase group

patients experienced significantly higher sinus tachycardia

incidence compared with other groups (p5 0.001). There

was no statistically difference between latent phase and

postpartum group (p¼ 0.025). Incidence of supraventricular

tachycardia, ventricular extrasystole and T-negativity rates

were not significantly different between groups (p¼ 0.050;

p¼ 0.368; p¼ 0.135).

None of the cases had severe arrhythmia. Patients did not

show serious symptoms, except tachycardia during these

arrhythmias. None of the patients who experienced arrhyth-

mia developed maternal and fetal mortality or morbidity.

None of the mothers or neonates needed intensive care. Apgar

scores of newborns at 1 and 5 min after birth were 9 (1) and

10 (0), respectively.

Discussion

Earlier studies report a cardiac arrhythmia incidence rate of

1.9–3.6% in women (Niwa et al. 2004). Arrhythmias are very

common during pregnancy and labour and their true

incidence are not known. Although a previous study reports

that 95% of the pregnant women experience supraventricular

or ventricular extrasystoles, complex arrhythmias in preg-

nancy are very rare (Tateno et al. 2003). In a study conducted

by Ovando et al. (1983), an arrhythmia frequency of 72% was

found during labour while Upshaw et al. (1970) detected at

least one arrhythmia incidence per patient in their study. The

current study reveals an arrhythmia rate of 82.3%. None of

the patients experienced serious arrhythmia; sinus tachycardia

was noted in 24 patients (70.5%) and supraventricular

tachycardia in three (8.8%).

Pregnancy can cause the development of cardiac arrhyth-

mia, regardless of the existence of prior organic heart disease,

creating clinical risk for the mother and the baby (Flores and

Márquez 2007; Erdo�gan and Aksu 2005). Whether the

incidence rates increase with pregnancy or the detection of

higher frequency, is the result of closer monitoring during

pregnancy is the subject of further study.

Hormonal, haemodynamic and autonomic changes are the

underlying mechanisms causing arrhythmias in pregnancy.

During pregnancy, oestrogen and hCG levels dramatically

rise, intravascular volume increases and cardiac output

doubles, resulting in myocardial stress and end-diastolic

Table I. Demographic characteristics of cases.

Mean + SD;

Median (IQR)

Age (year) 29.7 + 6.6

Gravida (n) 2 (1)

Parity (n) 1 (1)

Gestational age ( week) 38.6 + 7.2

Birth weight (g) 3,309 + 421.3

Table II. Types of arrhythmias and detection rates according to

groups.

Types of

Latent

phase

Active

phase

Postpar-

tum

arrhythmias n (%) n (%) n (%) p value

Sinus tachycardia 5 14.7 24 70.5 10 29.4 50.001*

Supraventricular

tachycardia

0 0 3 8.8 0 0 0.050

Ventricular

extrasystole

0 0 0 0 1 2.9 0.368

T-wave inversion

negativity

0 0 2 5.8 2 5.8 0.135

*Statistically difference between latent phase group vs active phase and active
phase group vs postpartum group.
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volume increase. Sympathetic system activity also increases in

parallel with the higher catecholamine levels and adrenergic

receptor sensitivity (Braverman et al. 1991; Brodsky et al.

1992; Doig et al. 1992). All these hormonal changes make

pregnant women more susceptible to arrhythmias.

A change in the position and orientation of the heart inside

the thorax can lead to alterations in some ECG readings

during pregnancy (Nihoyannopoulos 1997). QRS changes

with small Q waves in Lead III and inverted T-waves are

detected. Right axis deviation symptoms can be observed

more frequently than left axis deviation symptoms (Kron and

Conti 2007; Schwartz and Schamroth 1979). Nonspecific ST-

and T-wave abnormalities can emerge at a rate of 4–14%. PR

and QT interval can be shortened (Boyle and Lloyd-Jones

1966; Oram and Holt 1961).

Arrhythmia types during pregnancy include a broad

spectrum. The most noted arrhythmias are ventricular and

atrial ectopic beats (50–60%) (Shotan et al. 1997). On the

other hand Sobotka et al. (1981) report no significant

differences between pregnant and non-pregnant women in

the prevalence of arrhythmias of any kind, including

tachycardia and bradycardia, other than Atrial Premature

Beats (APBs). Further, a study by Shotan et al. (1997)

revealed no difference in APB rates between pregnant and

non-pregnant women.

Sinus tachycardias and supraventricular tachycardias are

very frequently observed cardiac rhythm abnormalities during

pregnancy (Ferrero et al. 2004). Excluding sinus rhythm

disturbances, paroxysmal supraventricular tachycardia

(PSVT) is the most prevalent arrhythmia type during

pregnancy (Hösl et al. 1996). Bradyarrhythmias during

pregnancy and labour are very rare (Devendra et al. 2006).

They are mostly observed in the fourth phase of labour where

there is a decline in anxiety and pain and there is no need for

treatment if it is asymptomatic. Nevertheless, symptomatic

bradycardia requires treatment – sometimes placement of a

permanent pacemaker in the case of heart block (Dalvi et al.

1992).

Ventricular arrhythmias, atrial fibrillation and flutter are

extremely rare in pregnancy and when detected, the patient

must be examined for presence of unrecognized congenital

heart disease, rheumatic valve diseases and hyperthyroidism

(Oakley et al. 2003).

In a study by Perrotta et al. (1999), the authors examined

the ST changes by ECG monitoring in 46 pregnant women

during and after labour and reported changes (flat ST or

fluctuating T-wave) in three patients (7%) before labour and

in 27 patients (59%) during labour. T-wave inversion in 16

patients (59%), nonspecific changes in 23 patients (85%) and

ST segment shortening in eight patients (30%) were also

observed. While ST changes continued after labour in seven

(15%) cases, they disappeared in most of the cases. Although

ST changes were more frequent during labour, no difference

was detected in ST patterns between labour phases. This

study reports ST changes in 82.3% of the patients, mostly

observed in the second and third phases of labour, without

creating any serious symptoms.

Most of the studies on pregnant women revealed that sinus

tachycardia is the most frequent rhythm abnormality in

women. Arrhythmia types other than sinus tachycardia are

summarised in Table III. Romem et al. (2004) found, in their

Holter study, that 93% of patients experience an arrhythmia of

some kind during labour. In the same study, 90% of the

reported arrhythmias were isolated atrial premature beats

(APB) and the most frequently observed ventricular arrhyth-

mias were isolated ventricular premature beats (VPB). The

majority of the arrhythmias were short-lived. While APBs

were observed more frequently during the first and fourth

phases of labour, bradycardia was especially more prevalent

during the fourth phase. Other arrhythmia types do not yield

any significant differences in terms of various phases of labour

(Romem et al. 2004).

Berlinerblau et al. (2001) studied the arrhythmias devel-

oped before, during and 1-hour after the labour and they find

that although sinus rhythm disturbance is observed frequently,

serious arrhythmias are detected in only two patients, without

any need for further treatment. The same study reported that

the frequency of arrhythmia development in pregnant women

before, during and after labour is not significantly different

than those in non-pregnant women (Berlinerblau et al. 2001).

The current study detects no APB case and only one VPB.

These rates are very low compared with the above studies.

The differences may stem from the different methodology

employed.

In a study on 20 parturients during labour, Palmer (1994)

reported sinus tachycardia in all patients, premature ventri-

cular contractions or supraventricular tachycardia in eight

patients, and non-symptomatic ST segment depression in

three patients in the postpartum period.

Detecting arrhythmia in advance can prevent maternal and

fetal adverse effects during pregnancy and labour. Spritzer et al.

(1970) did not detect any serious arrhythmia during labour.

Jung et al. (1983) reported one case of serious SVT that

required treatment, while Eckstein and Marx (1973) observed

Table III. Most common types of arrhythmias in women except sinus tachycardia.

Study Study population Types of arrhythmias %

Sobotka et al. 1981 50 non-pregnant APBþVPB 88.0

Ovando et al. 1983 47 in labour Arrhythmia, most of them atrial origin 72.3

Ventricular arrhythmia 41.1

Palmer 1994 20 in labour SVT or VPB 40.0

ST depression 15.0%

Shotan et al. 1997 110 pregnant APB 58.0

VPB 40.0

Perrotta et al. 1999 46 in labour ST changes 82.3

Berlinerblau et al. 2001 100 in labour APB 71.9

VPB 28.1

Romem et al. 2004 30 in labour Bradycardia 50.0

Isolated APB 90.0

Isolated VPB 50.0
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one case of bi- and trigeminy, which could be treated with

oxygen. Similarly, in a sample of 92,135 parturients, Mendelson

(1956) found that arrhythmias during labour do not adversely

affect the course of labour and health of the newborn.

The arrhythmia rates reported in the current study are

similar to those reported in the previous literature. However,

in terms of arrhythmia types, the results of this study differs

from that of Romem et al. (2004) and Berlinerblau et al.

(2001). This difference stems from the different methodology

employed. The current study is based on a 12-lead ECG and

long-D2 rhythm monitoring, while other studies are based on

longer observations by the Holter system.

Although the rate of sinus tachycardia in the current study

is consistent with that reported in earlier studies, Romem et al.

(2004) reported a higher rate of atrial and ventricular

premature beats; their bradycardia rate was especially high

after labour. However, the authors attributed this result to the

fact that the observations were made during periods when the

majority of the patients were sleeping. The current study does

not report any bradycardia cases and this is consistent with the

study by Palmer (1994). Similar to the earlier studies, no

serious maternal arrhythmia was observed in our study. There

was no need for any medical treatment.

In conclusion, arrhythmia frequency was higher during and

after labour. Sinus tachycardia was the most frequently

detected arrhythmia by ECG. These arrhythmias did not

create any adverse maternal and fetal effects, thus arrhythmias

detected by ECG during or after labour on our patients with

no cardiovascular pathology, displayed a benign nature and

did not create any clinical risk for the mother and the baby.
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