
Ana Bianchi

60

DSJUOG

Fetal Arrhythmia
Ana Bianchi

ABSTRACT
The normal cardiac frequency of the fetus is between 120 and 
160 bpm. Fetal arrhythmia happens in 1 to 2% of pregnancies. 
Most of them are beginning with spontaneous solution. Less 
than 10% implies a real problem, such as fetal hydrops and 
fetal death. The evaluation of the cardiac rhythm is usually done 
by two methods: M mode and Doppler. Each method has its 
advantages and limitations. It is important for the physician to be 
aware of the etiology, development, and natural history of these 
arrhythmias, and the diagnostic and therapeutic options available. 
A simultaneous record of both ventricular and atrial contractions 
with a four-chamber view is useful for assessing the relation of 
atrioventricular (AV) connection in fetuses with arrhythmias. We 
will present different types of arrhythmias: tachycardia, brady-
cardia, irregular rhythm, paroxysmal supraventricular tachycardia 
(PSVT), atrial fibrillation (AFL). Fetal bradycardia is mainly due to 
AV block. Half of all cases are caused by associated congenital 
heart disease (CHD), or by maternal SS-A antibodies. Efficacy of 
prenatal treatment for fetal AV block is limited. Most fetuses with 
both PSVT and atrial flutter are successfully treated by transpla-
cental administration of antiarrhythmic drugs. Digoxin is widely 
accepted as a first-line antiarrhythmic drug. Sotalol, flecainide, 
and amiodarone are used as second-line drugs.
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introduction

The normal cardiac frequency of the fetus is between 120 
and 160 bpm. Fetal arrhythmia is rare and only happens in 
1 to 2% of pregnancies. Most of them are beginning with 
spontaneous solution but <10% implies a real problem, 
such as fetal hydrops and fetal death.

The majority are treatable in utero so that it is impor-
tant to identify which type is to treat adequately and 
avoid preterm deliveries.

Echocardiography is still the best technique for 
the study of fetal arrhythmia. With this technique we 
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can infer the electrical phenomena on the heart from 
the mechanical ones of the cardiac structures and flux 
movement.1,2

The evaluation of cardiac rhythm is usually done by 
two methods: M mode (Fig. 1) and Doppler. Each method 
has its advantages and limitations. It also depends on 
the complexity of the arrhythmia and the qualifications 
of the operator.

There are two types of Doppler techniques: pulsed 
Doppler and tissue Doppler. The former studies the flux 
movement of the blood, while the latter studies the move-
ment of the cardiac muscle.

It is increasingly important for the physician to be 
aware of the etiology, development, and natural history 
of these arrhythmias, and also the diagnostic and thera-
peutic options that are available.

A correct evaluation is essential to determine if 
there is or not a CHD associated with rhythm disorder. 

Fig. 1: M-mode
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There are three types of fetal arrhythmias. The most 
common form is irregular heartbeat, mainly caused by 
ectopic beats. When the ventricular rate is faster than 
180 bpm or slower than 100 bpm, such fetal arrhythmia 
is classified as fetal tachycardia or fetal bradycardia 
respectively.

An M-mode trace of ventricular and atrial motion 
demonstrates cardiac rhythm and rate. A simultaneous 
record of both ventricular and atrial contractions with 
a four-chamber view is especially useful for assessing 
the relation of AV mechanical connection in fetuses with 
arrhythmias (Fig. 2).3,4

We have different types of arrhythmias: tachycar-
dia, bradycardia, irregular rhythm. The importance of 
doing the proper diagnosis offers different options of 
treatments and obstetric conducts. The sinusal node has 
parasympathetic and sympathetic innervation. The fetal 
myocardium is more rigid and so it has a reduced preload 
and afterload than the adult heart.

Fetal tachycardia is diagnosed when the fetal ven-
tricular heart rate is faster than 180 bpm. We have three 
types of tachycardia: sinus tachycardia, supraventricular 
tachycardia, and atrial flutter.

ATRIAL EXTRASYSTOLE

They can appear isolated and sporadic, without defined 
patterns of bigeminism.

In atrial begeminism where there is no conduction to 
the ventricle, it can generate ventricular bradycardia of 
about 70 to 100 bpm. It can be confused with atrioventric-
ular block; we use Mode M to make the diagnosis. Many 
fetuses frequently present with extrasystole, alternating 
begeminism forms, and trigeminism, and these fetuses 
run the risk of ending in supraventricular tachycardia.

The auricular extrasystoles do not cause fetal suffer-
ing, neither hypoxia with a positive evolution nor disap-
pear during pregnancy or after birth. Anyway, they are 
weekly checked to see its evolution.

The ventricular extrasystoles are very rare and have a 
benign evolution. The most complicated fetal tachycardia 
is PSVT (Fig. 3) and AFL.

Fetal tachycardia is classified based on the relation 
between the AV contraction observed by fetal echocar-
diography and tachycardia with dissociated atrial con-
traction. Although tachycardia is sometimes intermittent 
during prenatal examination, the chance of hemodynamic 
complications in tricuspid insufficiency and development 
of fetal hydrops remains high.

The cardiac frequency is about 200 bpm and can show 
at regular intervals of having a physiological mechanism 
of reentry or ectopic repetitive circular movements of 
electrical stimulus being generated and produce tachy-
cardia. Fetal Doppler evidence a decrease in cardiac 
output that if it takes long can lead the fetus to hypoxia 
or death.5-7

ATRIAL FLUTTER

Atrial frequency is 300 to 500 bpm with a ventricle of 200 
to 300 bpm. Due to AV blocking chaotic atrial movement 
is difficult to control in supraventricular tachycardia 
(Fig. 4).

Fetal bradycardia is diagnosed when the fetal ven-
tricular heart rate is slower than 100 bpm, mainly due 
to AV block. Approximately half of all cases are caused 

Figs 2A and B: Sinus rhythm

Fig. 3: Supraventricular tachycardia
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by associated CHD, and the remaining cases that have 
normal cardiac structure are often caused by maternal 
SS-A antibodies. The two most common CHD associated 
with AV block are left atrial isomerism and discordant 
AV connection.

Doppler echocardiography is useful for diagnosing 
fetal bradycardia. The relation and interval of atrial and 
ventricular contractions revealed by superior vena cava 
and ascending aorta Doppler flow can demonstrate the 
severity of AV block.

Efficacy of prenatal treatment for fetal AV block is 
limited compared with treatment for fetal tachycardia.8 
Most fetuses with both PSVT and AFL are successfully 
treated by transplacental administration of antiarrhyth-
mic drugs. 9-11 Digoxin is widely accepted as a first-line 
antiarrhythmic drug. Obstetrics follow-up before start-
ing the treatment includes electrocardiogram hepatic 
and renal function evaluation. Sotalol, flecainide, 
and amiodarone are used as second-line drugs when 
digoxin fails to achieve conversion to sinus rhythm.12

OBSTETRICS FOLLOW-UP

Weekly and Biweekly Control

Pregnancy interruption depends on gestational age. 
Treatment with digoxin for supraventricular arrhyth-
mias includes checking the maternal digoxinemia every  
12 hours and doses no more than 2.5 μg mL. A second 
option is sotalol and the third option is flecainide.

Amiadarone has a poor transplacental passage and 
risk of fetal and neonatal hypothyroidism. Derivation 

Fig. 4: Atrial flutter

to specialized center, evaluation with cardiologist, mul-
tidisciplinary coordination for severe cases, and strong 
arrhythmias are highly recommended.13-15
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