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Introduction

Supraventricular tachycardia (SVT) is
the most common clinically significant sus-
tained fetal tachycardia1. Its basic underly-
ing mechanism is either an automatic focus
provoking atrial contractions at a rate faster
than the sino-atrial node, or a reentry mech-
anism characterized by a circular electrical
current running in both directions between
a fast-conduction accessory pathway, the
ventricle, the atrioventricular node and the
atria. SVT may be associated with cardiac
malformations such as Ebstein’s anomaly
but in the majority of cases it is the sole
pathology2. The usual cardiac contraction
rate in cases of SVT is 220-280 b/min, but
faster rates have been described3. When
such rates are sustained, diastole is short-
ened, thus decreasing the atrial and ventric-
ular filling times and increasing the sys-
temic venous volume load and central ve-
nous pressure, as previously shown by
studies in the fetal lamb4. This is accompa-
nied by a reversible systolic dysfunction5.
These changes have been referred to as
“tachycardia-induced cardiomyopathy”. The
resulting heart failure could manifest in the

form of fetal hydrops. The diagnosis of fe-
tal tachycardia or tachycardia-induced car-
diomyopathy is generally incidental and is
made in the second and third trimesters of
pregnancy. The treatment goal is to break
the vicious cycle by slowing the heart rate
and synchronizing the atrial and ventricular
contractions. This may be achieved by
blocking the automaticity of the ectopic
rapid pace-dictating focus, or by blocking
fast conduction via the accessory pathway.
Successful treatment will lead to sinus
rhythm, with resolution of the hydrops and
reversal of the cardiac dysfunction if they
are present.

Case report

A 27-year-old healthy woman at her
second pregnancy presented at 24 weeks
of gestation with an unremarkable med-
ical or obstetric history and severe fetal
tachycardia. At echocardiography, a fetal
SVT with a rate of 235 b/min was diag-
nosed (Fig. 1). No structural heart defects
were seen. The woman was admitted for 5
days in the Grown-Up Congenital Heart

Key words:
Arrhythmias,
supraventricular;
Digoxin; Fetal
echocardiography;
Flecainide; Sotalol.

© 2004 CEPI Srl

Received March 23, 2004;
revision received July 29,
2004; accepted August 26,
2004.

Address:

Dr. Emanuele Romeo

Via Santa Rita, 2
80010 Villaricca (NA)
E-mail:
ema.romeo@virgilio.it

Fetal supraventricular tachycardia diagnosed
and treated at twenty-four weeks of gestation
and after birth: a case report
Emanuele Romeo, Michele D’Alto, Maria Giovanna Russo, Berardo Sarubbi,
Dominga Cardaropoli, Dario Paladini*, Giuseppe Pacileo, Annalisa Annunziata,
Raffaele Calabrò

Chair of Cardiology, Second University of Naples, *Department of Gynecology and Obstetrics, “Federico II”
University, Naples, Italy

Supraventricular tachycardia is the most common clinically significant fetal tachycardia. The di-
agnosis is usually made at routine sonographic workup during the second-third trimester of preg-
nancy. Treatment goals are cardioversion to sinus rhythm and reversal of cardiac dysfunction. We de-
scribe a case of fetal supraventricular tachycardia diagnosed at 24 weeks of gestation. The first-line
treatment was oral maternal digoxin and sotalol. This therapy was not sufficient for complete control
of the tachycardia. Hence, second-line treatment with digoxin and flecainide was started and suc-
cessfully achieved conversion to sinus rhythm. No adverse maternal side effects were noted during the
14 weeks of therapy. A normal male infant was delivered at elective cesarean section performed for
obstetric indications at 38 weeks of gestation. A persistent junctional reciprocating tachycardia with
a ventriculo-atrial/atrioventricular ratio > 1 was diagnosed following delivery at transesophageal
electrophysiological study. At the age of 8 months the child is on therapy with sotalol (4 mg/kg/day)
and flecainide (3 mg/kg/day) and is in good clinical conditions.
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Disease (GUCH) Unit of the Monaldi Hospital in
Naples, Italy. In accordance with the suggestions of
other authors6,7, oral maternal antiarrhythmic therapy
including digoxin (0.250 mg bid = 7.14 µg/kg/day)
and sotalol (80 mg bid = 2.28 mg/kg/day) was imme-
diately started. Maternal ECG before starting therapy
showed a normal sinus rhythm with a heart rate of 66
b/min. During treatment no significant alteration of
the maternal heart rate or of the PR, QRS and ST in-
tervals was observed. Five days after hospitalization,
pre-discharge examination revealed incomplete con-
trol of the tachycardia with a fetal heart rate which had
decreased from 235 to 220 b/min and only short inter-
mittent periods of sinus rhythm at a minimum rate of
80 b/min. Seven days after discharge, fetal echocar-
diography revealed a fetal heart rate of 200 b/min,
with short intermittent periods of sinus rhythm, with-
out signs of congestive heart failure or fetal hydrops
and with a maternal digoxin level of 0.8 ng/ml. The
dose of digoxin was increased to 0.250 mg tid = 10.07
µg/kg/day (digoxin level 1.5 ng/ml) and that of sotalol
to 80 mg tid = 3.42 mg/kg/day. Five days after, fetal
echocardiography revealed no cardioversion to sinus
rhythm. Therefore, whilst continuing therapy with
digoxin, sotalol was replaced by flecainide (100 mg
bid = 35.7 mg/kg/day)8,9. Sinus rhythm was achieved
within 5 days (Fig. 2). This therapeutic regimen was
continued until delivery. No adverse maternal side ef-
fects (arrhythmic events, heart failure, nausea, dizzi-
ness or fatigue) were observed. A normal male infant,
in sinus rhythm, weighing 2.920 kg and with an Apgar
score of 8/9, was delivered at 38 weeks of gestation by
elective cesarean section performed for obstetric indi-
cations. Following birth, the child was admitted to the
Pediatric Cardiology Unit of the Monaldi Hospital
where a persistent junctional reciprocating tachycar-
dia was immediately diagnosed with transesophageal

electrophysiological study which revealed a ventricu-
lo-atrial (160 ms)/atrioventricular (120 ms) ratio > 1,
an RR interval of 261 ms and heart rate of 230 b/min
(Fig. 3). Therapy with flecainide (4 mg/kg/day) was
immediately started. This regimen was insufficient for
complete control of the tachycardia. Hence, therapy
with sotalol (8 mg/kg/day) was added and sinus
rhythm was achieved. At transesophageal electro-
physiological study, very aggressive atrial stimulation
did not result in the induction of any arrhythmia. The
child is now 8 months old and in good clinical condi-
tions. He is being submitted to periodic non-invasive
evaluation including ECG, echocardiography and
Holter ECG. To date, no sustained arrhythmias have
been detected. The QTc interval is < 440 ms (maxi-
mum value 421 ms). He is presently on sotalol 4
mg/kg/day and flecainide 3 mg/kg/day. In our10 and
other authors’ experience11, this therapeutic regimen
successfully controlled drug-refractory SVT, includ-
ing patients with persistent junctional reciprocating
tachycardia.

Discussion

In the treatment of fetal SVT, our first-line protocol
consisted of digoxin and sotalol delivered to the fetus
transplacentally (maternal oral administration). Our sec-
ond-line treatment, used in case of drug refractoriness,
consisted of digoxin and flecainide. These treatments
have been shown to be successful in most cases6,7,10-12.
Digoxin is a cardiac glycoside that partially blocks con-
duction through the atrioventricular node13. It is widely
accepted as first-line treatment for the non-hydropic fe-
tus. Unfortunately, it is not very efficacious14. What is
more, in the hydropic fetus, transplacental drug passage
is impaired, and treatment with this drug alone is inade-
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Figure 1. Fetal echocardiographic examination: fetal supraventricular
tachycardia at a rate of 235 b/min.

Figure 2. Fetal echocardiographic examination: fetal sinus rhythm at a
rate of 145 b/min after therapy with digoxin and sotalol.



quate, being only 10-15% effective. In our case, in the
absence of fetal hydrops, our first-line approach consist-
ed of digoxin and sotalol. This approach however, was
not sufficient for complete control of the tachycardia (the
fetal heart rate decreased from 246 to 200 b/min, with
only short intermittent periods of sinus rhythm). Fle-
cainide has been suggested as the first-line therapy for
fetuses with hydrops or in association with other drugs
for fetuses in whom digoxin is inefficacious13-17. This
drug acts by blocking the sodium channel thus impairing
fast conduction. The co-administration of the two drugs
(digoxin and flecainide) seems a reasonable strategy to
achieve a fast, effective response, and it did produce the
desired effect. Recently published data also support this
logic15. A recent paper by Strasburger et al.18 showed the
safety and effectiveness of orally administered amio-
darone (alone or in association with digoxin) for fetal
tachycardia complicated by ventricular dysfunction and
fetal hydrops. Finally, an alternative approach with a
faster effect would have been the administration of the
drug to the fetus by direct injection (i.e. adenosine
triphosphate)16. Nevertheless, whereas this approach
could temporarily restore sinus rhythm, it did not ensure
the prevention of new episodes of tachycardia. 

The optimal duration of treatment of prenatally di-
agnosed fetal SVT remains undetermined. In most re-

ported cases the treatment, if effective and well tolerat-
ed, was continued until birth or even prolonged to in-
fancy5-8,10-17,19,20. Postnatal recurrence of arrhythmia
has been described in approximately 50% of
neonates20. Some authors suggest the prophylactic con-
tinuation of the drug during the first 6-12 months of
life. However, in 10-20% of cases SVT will persist be-
yond the first year of life20. 

In our case, therapy was continued even after de-
livery. At birth, oral flecainide was not sufficient for
complete control of the tachycardia. For this reason,
sotalol was added, achieving total resolution of the
tachycardia. This therapeutic association (sotalol and
flecainide) is a valuable therapeutic option in the
management of apparently intractable pediatric ar-
rhythmias. The combination of flecainide and sotalol
was both safe and effective for the control of SVT in
children < 1 year of age. The use of this combination
may obviate the need for transcatheter radiofrequen-
cy ablation in infants or allow postponement of such
therapy until the patient is of an age and size at which
morbidity and mortality are decreased. Despite the
absence of proarrhythmia effects, inpatient monitor-
ing of these children is indicated until more experi-
ence with the combination of these two drugs is
gained11.
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Figure 3. Transesophageal electrophysiological study: persistent junctional reciprocating tachycardia with a ventriculo-atrial (VA’ 160 ms)/atrioven-
tricular (A’V 120 ms) ratio > 1, an RR interval of 261 ms and a heart rate of 230 b/min.
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