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Background Maternal tachycardia is the most frequently occurring cardiac complication during pregnancy. Often administration of drugs is
required as a treatment. The drug of choice is intravenously administered adenosine because it is considered safe, though there
are limited studies regarding safety for the foetus with the use of adenosine.

Case summary We report a conversion of maternal atrio-ventricular (AV) nodal reentry tachycardia during pregnancy with the use of intra-
venous adenosine whilst continuous electrophysiological foetal monitoring. Four seconds after the maternal conversion, the
foetal tracing suggests the presence of a ventricular extrasystole or a transient AV block.

Discussion This case report illustrates that the administration of adenosine intravenously during pregnancy could have an effect on the foe-
tal conduction system. Therefore, further investigation to assess the electrophysiological effect of adenosine on the foetal elec-
trocardiogram seems required.
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Learning points
• If administration of drugs is necessary as a treatment for supra-ventricular tachycardia during pregnancy adenosine is the first choice.

• Administration of adenosine during pregnancy needs more cautiousness, because there could be an effect on the foetal conduction
system.
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Introduction
During pregnancy, maternal tachyarrhythmia is the most frequently
occurring cardiac complication.1 This is likely due to the combination
of haemodynamic, hormonal, and autonomic changes.2 The majority
of these tachyarrhythmias are supraventricular. Treatment is re-
quired to avoid maternal haemodynamic compromise that would
in turn jeopardize the mother and similarly the foetus by a reduction
of uterine blood flow.3 In the event that vagal manoeuvers and ca-
rotid sinus massage fail, administration of drugs is required.
Pharmacological treatment can be challenging as some antiarrhyth-
mic drugs may cross the placental barrier and thereby influence foe-
tal heart function. In atrio-ventricular (nodal) reentry tachycardia
(AVNRT), the drug of choice is intravenously administered adeno-
sine.1 Adenosine allegedly is able to cross the placenta; nonetheless,
the half-life is very short (, 10 s), thereby minimizing any potential
effects the adenosine may have on the foetus.4 Adenosine is consid-
ered safe and is frequently used during pregnancy for the cardiover-
sion of tachyarrhythmias, though there are limited studies regarding
safety for the foetus.5 A case report described transient foetal brady-
cardia of 5 s,6 whilst other publications reported an increased inci-
dence of preterm delivery after adenosine administration7–9

though direct causation was not established. We report a case of
conversion of maternal AVNRT during pregnancy with the use of
intravenous adenosine. Simultaneous foetal monitoring by means
of transabdominal foetal electrocardiography permitted the assess-
ment of a potential effect of adenosine on the foetus.

Timeline

Case presentation
A 30-year-old, gravida 2, para 1, with no relevant medical history other
than previous self-limiting episodes of palpitations, was referred to a
regional hospital by her general practitioner on account of palpitations,
tachycardia and general malaise at 26 weeks and 3 days gestational age.

First pregnancy has been uncomplicated. Given the early gestational
age, she was referred to our tertiary care centre. Clinical examination
revealed normal vital parameters besides a heart rate of 184 per mi-
nute and a normal auscultation of heart and lungs (no summation gal-
lop). The electrocardiogram (ECG) showed a small QRS tachycardia
isoelectric ST-segments and repolarization disorders in leads III and
aVF, suggestive of an AVNRT (Figure 1). Transthoracic echocardiog-
raphy was normal (normal contractility, no chamber dilatation).
Biological and biochemical analysis were normal, as was thyroid func-
tion. Foetal monitoring was obtained by electrophysiology (Figure 2)
and cardiotocography (CTG) displaying a normal pattern with a nor-
mal baseline foetal heart rate of 140 beats perminute. Transabdominal
ultrasonographic examination showed a foetus in breech positionwith
normal heart rate, normal amniotic fluid, placenta anterior, and an es-
timated foetal weight of 1100 g.
At the outset, treatment consisted of carotid sinus massage and

Valsalva manoeuver, neither of which was successful. As a second
step, pharmacological cardioversion was attempted. Adenosine
6 mg as a bolus was administered intravenously in the right brachial
vein with an 18 gauge catheter, which resulted in prompt conversion
to sinus rhythm.
Throughout the administration of adenosine, both patient and

foetus were under continuous electrocardiographic monitoring.
After the administration of adenosine, the CTG showed an abrupt
change of maternal heart rate without any discernable change of
the foetal heart rate on the CTG (Figure 3). We tried to assess the
electrophysiological effect of adenosine on the foetus by analyzing
the foetal ECG within the first 60 s after maternal conversion to si-
nus rhythm. Four seconds after the sudden decrease in maternal
heart rate, the tracing (Figure 4) suggests the absence of a QRS com-
plex at the expected time interval (between QRS complex 7 and 8).
Depending on how we interpreted the small complexes (Figure 4A
and B), we can explain this either by the presence of a ventricular
extrasystole (as ‘a’ could signify a possible QRS complex) with a com-
pensatory pause or as an AV block (as ‘a’ nor ‘b’ are showing real re-
semblance with other ventricular activity seen on this foetal ECG and
therefore ‘b’ possible being a non-conducted P wave).
Following one day of observation, the patient was discharged from

the hospital in good general health. She was referred back to her regu-
lar obstetric healthcare. At 38 weeks of gestation, she had a recurrent
episode of AVNRT which was successfully terminated with an intra-
venous bolus of 6 mg adenosine. An oral beta-blocker (bisoprolol
2.5 mg) was started to prevent recurrences. Soon after pharmaco-
logical cardioversion, she went into spontaneous labour and had an
uncomplicated repeat cesarean section, originally scheduled for 39
weeks of gestation. After birth, the neonate was transferred to the
neonatal intensive care unit for observation. Apgar scores were nor-
mal as was umbilical cord pH. There were no signs of neonatal adverse
outcome. Four months post-partum, the patient underwent an un-
complicated ablation of her slow pathway of the AVNRT.

Discussion
To our knowledge, this is the first report that illustrates a possible
effect of adenosine on the foetal heart by either the presence of a
ventricular extrasystole or even a transient AV block.
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Time Events

Prior to first

pregnancy

Brief self-limiting episodes of palpitations.

First pregnancy Uncomplicated pregnancy, delivery by primary

Caesarean section due to breech position.

Second pregnancy

26 weeks of

gestation

Supra-ventricular tachycardia, cardioversion with

adenosine.

38 weeks of

gestation

Recurrent supra-ventricular tachycardia,

cardioversion with adenosine. Repeated

Caesarean section brought forward because of

spontaneous labour.

4 months

postpartum

Ablation of typical AV-nodal re-entrant

tachycardia
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As reported by Dunn et al.6, the effect was not visible on the CTG.
The lack of visibility on the CTG may be the reason that the admin-
istration of adenosine during pregnancy is considered safe.5

To obtain a clean noninvasive foetal ECG remains challenging be-
cause of the multiple interferences and noises in the abdominal re-
cordings such as maternal ECG, power line interference, baseline
fluctuations, muscle noise from the mother and foetus, and move-
ment artefacts. In this case report, we used an end-to-end trained
deep convolutional neural network for denoising the foetal ECG sig-

nals.10 The noninvasive foetal ECG displays variations in amplitude.
Foetal movements or maternal breathing may cause such variations.
Therefore, one cannot draw conclusions based only on amplitude of
the foetal ECG. The absence of the QRS complex we can however
not explain by maternal breathing nor moving of the foetus as this
would not be limited to one single heartbeat.
Adenosine deaminase is reduced by 25% in pregnancy and the ef-

fective dose needed for the foetus would be very low (1/60th of the
administered dose). This could potentially explain the interpretation
of the foetal ECG.

Figure 1 Maternal electrocardiogram showing atrio-ventricular (nodal) reentry tachycardia.

Figure 3 Cardiotocography after the administration of adeno-
sine showing an abrupt change of maternal heart rate without
any discernable change of the foetal heart rate.

Figure 2 Schematic presentation of Nemo Healthcare: the elec-
trode patch positioned on the maternal abdomen. Four measuring
electrodes, plus one ground and one reference electrode.
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Our patient went into spontaneous labour while on oral bisopro-
lol after the second episode of tachycardia.Whether this is related to
the administration of the medication tends to be supported by earlier
reports7–9 but may be physiological since she reached term.

The first choice for prevention of supraventricular tachycardia
during pregnancy is a beta-1-selective drug or verapamil. A beta-1-
selective drug is preferred above unselective beta-blockers such as
atenolol because this last one is associated with foetal growth restric-
tion. The indication to use a preventive drug depends on the severity
of symptoms and haemodynamic compromise during tachycardia. In
case the first choice therapy fails, it is recommended to use flecainide
or catheter ablation.11

Adenosine is the drug of first choice for cardioversion of supra-
ventricular tachycardia. Although administration of adenosine during
pregnancy is generally considered to be safe for the foetus, this case
report could lead to more cautiousness as there could be an effect
on the foetal conduction system. Therefore further investigation
to assess the electrophysiological effect of adenosine on the foetal
ECG seems required, especially since due to maternal or pharmaco-
logical reasons the foetus is exposed to higher adenosine levels. To
achieve this, technological improvements to obtain a clean non-
invasive foetal ECG are necessary.
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Figure 4 Foetal electrocardiogram within the first seconds after
maternal conversion to sinus rhythm. The tracing suggests the ab-
sence of a QRS complex at the expected time interval (between
QRS complex 7 and 8). Depending on how we interpreted the
small complexes (A and B), we can explain this either by the pres-
ence of a ventricular extrasystole (as ‘a’ could signify a possible
QRS complex) with a compensatory pause or as an atrio-ventral
block (as a nor b are showing real resemblance with other ventricu-
lar activity seen on this foetal electrocardiogram and therefore ‘b’
possible being a non-conducted P wave).
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