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Abstract

The most common tachyarrhythmias in fetal cases is supraventricular tachycardia (SVT); atrioventricular nodal re-entrant tachy-
cardia (AVNRT) type. Premature delivery, neonatal complications, and mortality following fetal SVT are high, and therefore, require
proper management. Hereby, we introduce an AVNRT that was diagnosed in the fetus and adenosine infusion, and propranolol
tablets were initially administered, but arrhythmia was not controlled; eventually, the tachycardia was controlled with flecainide
tablets. She was discharged with the prescription of propranolol and flecainide tablets. She is currently 18 months old and under
follow-up.
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1. Introduction

The fetal heart develops arrhythmias and conduction
disorder, which can be caused by ischemia, inflammation,
electrolyte disturbances, structural defects, inherited ge-
netic conditions, and many other causes (1). The most com-
mon tachyarrhythmias in fetal cases is supraventricular
tachycardia (SVT); atrioventricular nodal re-entrant tachy-
cardia (AVNRT) type (2, 3). SVT in pregnancy is specified
as any tachyarrhythmia with a heart rate (HR) more than
220 beats/min (4). Premature delivery and neonatal com-
plications, and mortality following fetal SVT are high, and
therefore, require proper management (5). If the arrhyth-
mia persists and proper action is not taken, fetal hydrops
and fetal death occur in 30 - 40% and 8 - 9%, respectively
(6). Digoxin is currently the first line, and adenosine, beta-
blocker is the next step in treatment of SVT (1, 6). Due to the
fact that our patient was diagnosed in the fetus and contin-
ued after birth and was also resistant to treatment, and fi-
nally, her tachycardia was controlled with flecainide, so we
report the patient.

2. Case Presentation

Hereby, we introduce an AVNRT that was diagnosed in
the fetus, and it continued after delivery, and eventually

was controlled.

A 40-year-old female with gravidity3-parity3-labor 2
(G3P3L2) and gestational age (GA) of 33 - 34 week was re-
ferred to the hospital due to fetal tachycardia. He had no
history of decreased fetal movements or anything else in
recent days. The fetus is growing normally and has no his-
tory of fever or thyrotoxicosis or drug overdose, or caffeine
overdose. The first and second children were six and three
years old, respectively, healthy, and the result of normal
pregnancy. Maternal vital signs and cardiovascular exami-
nations were normal at the time of referral. Non-stress test
(NST) performed from the fetus at the onset shows an HR
more than 240 beats/min. Ultrasound showed an active fe-
tus and appropriate to gestational age. There was no ab-
normal amniotic index or pleural or pericardial effusion
and ascites.

Fetal echocardiography revealed normal heart struc-
ture with mild to moderate tricuspid regurgitation, mild
cardiomegaly, and fetal heart rate (FHR) at 235 beats/min.
Other findings include relationship between atrial and
ventricular contractility 1: 1 and short RP interval less than
100 msec. Also, other large valves and arteries were normal
and situs solitus (abdominal and chest organs in normal
position) (Figure 1). The diagnosis of SVT; AVNRT rhythm
in the fetus was confirmed, and therefore an electrocar-
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diogram (ECG) was taken from the mother, and the elec-
trolytes were checked and then intravenous digoxin be-
gun at a dose of 500 µg every eight hours for 24 hours for
the mother, and then tablet digoxin 250 µg was started
every eight hours as a maintenance dose. Serum mater-
nal Digoxin level, serum electrolytes, urea, and creatinine
were checked during treatment, and ECG monitoring was
performed. Tachycardia was controlled and no recurrence
of fetal tachycardia was seen after seven days of starting
treatment. She was discharged, and we advised to check
the blood level of digoxin every other day. The patient was
referred to the hospital with a recurrence of fetal tachycar-
dia from the gynecological clinic after three days of dis-
charge from the hospital. NST showed an FHR more than
220 beat/min. According to the continuation of tachycar-
dia and based on echocardiographic findings, pediatric
cardiologist and gynecologist recommended termination
of pregnancy. The boy was born via cesarean section with
GA of 34 weeks, body weight of 2510 g, and apgar score of
9/10. The neonate HR was within the normal range (140
beats/min), and he was transferred to the neonatal inten-
sive care unit (NICU) for cardiac monitoring. At hour 18 of
birth, the HR was 230 - 240 beat/min. The ECG confirmed
the SVT; AVNRT rhythm (Figure 2). Adenosine infusion as
0.1 mg/kg was administered, and sinus rhythm was ob-
served. AVNRT recurred two times, and adenosine was ad-
ministered. Due to non-control of tachycardia after three
doses of adenosine, propranolol tablets were started at a
1 mg/kg every eight hours. Tachycardia continued for two
days when flecainide tablets were started at 2/5 mg/kg/day
divided into three doses. On the third day, tachycardia was
controlled. Finally, we found no cause for the patient’s ar-
rhythmia. The patient was discharged in good general con-
dition and normal examinations with an HR of 144 after
the prescription of propranolol and flecainide tablets. The
patient was visited first every month and then every three
months, and was evaluated for drug side effects and re-
currence of arrhythmia using clinical signs and ECG. Af-
ter that, the SVT was not recurrent; therefore, the medica-
tion stopped at the age of 13 months, and he is currently 18
months old and under follow-up.

3. Discussion

As we saw in our patient, echocardiography is an im-
portant and sometimes the only sensitive parameter for di-
agnosing fetal heart arrhythmias. This method has signif-
icantly impacted diagnosing fetal arrhythmias, and thus
treating them (7).

In our study, the diagnosis of SVT was done in a fetus
that remained uncontrolled after delivery, despite appro-
priate treatment according to previous studies. Arrhyth-
mia was not controlled after birth despite treatment with
adenosine, digoxin, and beta-blockers as first-line drugs
for tachycardia. Finally, we controlled the arrhythmia with
flecainide, that has been used in patients with hydrops fe-
talis according to previous studies (1, 6, 8).

The treatment of fetal SVT depends on its etiology, and
sometimes observation alone might be the best option, es-
pecially when the tachycardia is near to sinus rate (8, 9).
The first line of treatment for fetal SVT is digoxin, and fle-
cainide is preferred if the fetus has hydrops fetalis (1, 6).
Due to this point, we used digoxin for our patient. The time
to convert an SVT to a sinus rate has been reported as 14
days (10-12). In our patient, since three days had passed
from starting the digoxin and there was no appropriate
therapeutic response, we had to terminate the pregnancy.
Beta-blockers, such as propranolol, are not proper for preg-
nancy due to increased uterine tone and uterine contrac-
tions and are suitable drugs for the neonate infant (8, 13).
Although adenosine was not effective in our patient af-
ter delivery, many studies have reported adenosine as the
most effective and safest drug for AVNRT in neonates and
infants (14, 15). Yet, propranolol and flecainide are also ef-
fective treatments in pediatric arrhythmias, as were bene-
ficial in our patient (16, 17). This study showed that AVNRT is
sometimes not easily controlled, contrary to previous per-
ception, and that flecainide can be used as a suitable drug
for these patients.
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Figure 1. Normal heart structure without cardiomegaly and fetal heart rate at 235 beats/min. Also, relationship between atrial and vetricular contractility 1:1 and short RP
interval.

Figure 2. At 18 hours of birth, the HR was 230-240 beats/min which confirmed the SVT; AVNRT rhythm.

J Compr Ped. 2021; 12(3):e112484. 3



Hosseini M et al.

References

1. Strasburger JF, Wakai RT. Fetal cardiac arrhythmia detection and in
utero therapy. Nat Rev Cardiol. 2010;7(5):277–90. doi: 10.1038/nrcar-
dio.2010.32. [PubMed: 20418904]. [PubMed Central: PMC2995324].

2. Wakai RT, Strasburger JF, Li Z, Deal BJ, Gotteiner NL. Magnetocar-
diographic rhythm patterns at initiation and termination of fe-
tal supraventricular tachycardia. Circulation. 2003;107(2):307–12. doi:
10.1161/01.cir.0000043801.92580.79. [PubMed: 12538433].

3. Kannankeril PJ, Gotteiner NL, Deal BJ, Johnsrude CL, Strasburger JF. Lo-
cation of accessory connection in infants presenting with supraven-
tricular tachycardia in utero: clinical correlations. Am J Perinatol.
2003;20(3):115–9. doi: 10.1055/s-2003-40014. [PubMed: 12802710].

4. Nelson-Piercy C. Handbook of obstetric medicine. CRC press; 2020.
5. Naheed ZJ, Strasburger JF, Deal BJ, Woodrow Benson D, Gidding SS. Fe-

tal tachycardia: Mechanisms and predictors of hydrops fetalis. J Am
Coll Cardiol. 1996;27(7):1736–40. doi: 10.1016/0735-1097(96)00054-x.

6. Krapp M, Kohl T, Simpson JM, Sharland GK, Katalinic A, Gembruch U.
Review of diagnosis, treatment, and outcome of fetal atrial flutter
compared with supraventricular tachycardia. Heart. 2003;89(8):913–
7. doi: 10.1136/heart.89.8.913. [PubMed: 12860871]. [PubMed Central:
PMC1767787].

7. Rein AJ, Perles Z, Gavri S, Nir A, Mevorach D, Nadjari M, et al. Response
to letter regarding article,"Early diagnosis and treatment of atrioven-
tricular block in the fetus exposed to maternal anti-SSA/Ro-SSB/La
antibodies: A prospective, observational, fetal kinetocardiogram-
based study. Circulation. 2009;120(21). e168. doi: 10.1161/CIRCULATION-
AHA.109.886515.

8. Strasburger JF, Cheulkar B, Wichman HJ. Perinatal arrhythmias: Di-
agnosis and management. Clin Perinatol. 2007;34(4):627–52. vii-viii.
doi: 10.1016/j.clp.2007.10.002. [PubMed: 18063110]. [PubMed Central:
PMC3310372].

9. Oudijk MA, Michon MM, Kleinman CS, Kapusta L, Stoutenbeek P,
Visser GH, et al. Sotalol in the treatment of fetal dysrhythmias. Cir-

culation. 2000;101(23):2721–6. doi: 10.1161/01.cir.101.23.2721. [PubMed:
10851210].

10. Jaeggi ET, Carvalho JS, De Groot E, Api O, Clur SA, Rammeloo L, et
al. Comparison of transplacental treatment of fetal supraventricu-
lar tachyarrhythmias with digoxin, flecainide, and sotalol: Results of
a nonrandomized multicenter study.Circulation. 2011;124(16):1747–54.
doi: 10.1161/CIRCULATIONAHA.111.026120. [PubMed: 21931080].

11. Simpson JM, Sharland GK. Fetal tachycardias: Management and out-
come of 127 consecutive cases. Heart. 1998;79(6):576–81. [PubMed:
10078084]. [PubMed Central: PMC1728723].

12. Krapp M, Baschat AA, Gembruch U, Geipel A, Germer U. Flecainide
in the intrauterine treatment of fetal supraventricular tachycar-
dia. Ultrasound Obstet Gynecol. 2002;19(2):158–64. doi: 10.1046/j.0960-
7692.2001.00562.x. [PubMed: 11876808].

13. Strasburger JF. Prenatal diagnosis of fetal arrhythmias. Clin Perina-
tol. 2005;32(4):891–912. viii. doi: 10.1016/j.clp.2005.09.011. [PubMed:
16325668].

14. Till J, Shinebourne EA, Rigby ML, Clarke B, Ward DE, Rowland E. Ef-
ficacy and safety of adenosine in the treatment of supraventricu-
lar tachycardia in infants and children. Br Heart J. 1989;62(3):204–
11. doi: 10.1136/hrt.62.3.204. [PubMed: 2789912]. [PubMed Central:
PMC1216763].

15. Losek JD, Endom E, Dietrich A, Stewart G, Zempsky W, Smith K.
Adenosine and pediatric supraventricular tachycardia in the emer-
gency department: Multicenter study and review. Ann Emerg Med.
1999;33(2):185–91. doi: 10.1016/s0196-0644(99)70392-6.

16. Hornik CP, Chu PY, Li JS, Clark RH, Smith PB, Hill KD. Compara-
tive effectiveness of digoxin and propranolol for supraventricular
tachycardia in infants. Pediatr Crit Care Med. 2014;15(9):839–45. doi:
10.1097/PCC.0000000000000229. [PubMed: 25072477]. [PubMed
Central: PMC4221410].

17. Frohn-Mulder IM, Stewart PA, Witsenburg M, Den Hollander NS,
Wladimiroff JW, Hess J. The efficacy of flecainide versus digoxin in
the management of fetal supraventricular tachycardia. Prenat Diagn.
1995;15(13):1297–302. doi: 10.1002/pd.1970151309. [PubMed: 8710768].

4 J Compr Ped. 2021; 12(3):e112484.

http://dx.doi.org/10.1038/nrcardio.2010.32
http://dx.doi.org/10.1038/nrcardio.2010.32
http://www.ncbi.nlm.nih.gov/pubmed/20418904
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2995324
http://dx.doi.org/10.1161/01.cir.0000043801.92580.79
http://www.ncbi.nlm.nih.gov/pubmed/12538433
http://dx.doi.org/10.1055/s-2003-40014
http://www.ncbi.nlm.nih.gov/pubmed/12802710
http://dx.doi.org/10.1016/0735-1097(96)00054-x
http://dx.doi.org/10.1136/heart.89.8.913
http://www.ncbi.nlm.nih.gov/pubmed/12860871
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1767787
http://dx.doi.org/10.1161/CIRCULATIONAHA.109.886515
http://dx.doi.org/10.1161/CIRCULATIONAHA.109.886515
http://dx.doi.org/10.1016/j.clp.2007.10.002
http://www.ncbi.nlm.nih.gov/pubmed/18063110
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3310372
http://dx.doi.org/10.1161/01.cir.101.23.2721
http://www.ncbi.nlm.nih.gov/pubmed/10851210
http://dx.doi.org/10.1161/CIRCULATIONAHA.111.026120
http://www.ncbi.nlm.nih.gov/pubmed/21931080
http://www.ncbi.nlm.nih.gov/pubmed/10078084
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1728723
http://dx.doi.org/10.1046/j.0960-7692.2001.00562.x
http://dx.doi.org/10.1046/j.0960-7692.2001.00562.x
http://www.ncbi.nlm.nih.gov/pubmed/11876808
http://dx.doi.org/10.1016/j.clp.2005.09.011
http://www.ncbi.nlm.nih.gov/pubmed/16325668
http://dx.doi.org/10.1136/hrt.62.3.204
http://www.ncbi.nlm.nih.gov/pubmed/2789912
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1216763
http://dx.doi.org/10.1016/s0196-0644(99)70392-6
http://dx.doi.org/10.1097/PCC.0000000000000229
http://www.ncbi.nlm.nih.gov/pubmed/25072477
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4221410
http://dx.doi.org/10.1002/pd.1970151309
http://www.ncbi.nlm.nih.gov/pubmed/8710768

	Abstract
	1. Introduction
	2. Case Presentation
	Figure 1
	Figure 2

	3. Discussion
	Footnotes
	Authors' Contribution: 
	Conflict of Interests: 
	Funding/Support: 
	Informed Consent: 

	References

