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ABSTRACT

Introduction: The incidence of cardiac arrhythmia is approximately 1% in the neonatal period 
and 1–3% in late pregnancy. Atrial flutter (AF), a rhythm disorder based on the mechanism of 
reentry, represents approximately 32% of all neonatal cardiac arrhythmias. In the majority of 
cases, the flutter is converted to sinus rhythm using antiarrhythmic drugs, transesophageal 
overdrive pacing, or synchronized electrical cardioversion. Case presentation: We present a 
case of a born on term, female infant who was noted to be tachycardic on the fetal monitor. 
Clinical examination revealed tachypnea and tachycardia with dysrhythmia, at a heart rate of 
250 bpm. Electrocardiography showed AF with 2–3 : 1 atrioventricular conduction (atrial and 
ventricular rates were 350 bpm and 250–275 bpm, respectively). Echocardiography revealed 
no relevant structural disease. Therapy with amiodarone and prophylactic anticoagulant was 
initiated. As no control of ventricular rate was obtained and a succession of three ventricular 
extrasystoles was noted on the surface ECG, propranolol therapy was initiated, without suc-
cess. Therefore, synchronized electrical cardioversion was applied, with conversion to sinus 
rhythm at a heart rate of 136 bpm. The neonate was discharged in good condition. Conclu-
sions: AF is one of the most common high ventricular rate arrhythmias during fetal age. 
Uncontrolled AF may precipitate heart failure, and prompt restoration to sinus rhythm may 
require electrical cardioversion in cases refractory to anti-arrhythmic drugs, in order to pre-
vent possible complications.
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INTRODuCTION

The incidence of cardiac arrhythmia is approximately 1% 
in the neonatal period and 1–3% during the late phases of 
pregnancy.1 The most common arrhythmias in the neona-
tal age group are sinus tachycardia, atrioventricular reen-
trant tachycardia, and atrial flutter (AF), which is seldom 
encountered outside the neonatal period.2

AF represents about 32% of all neonatal cardiac ar-
rhythmias, and it is based on a reentry mechanism.3 AF 
is usually diagnosed on the electrocardiogram (ECG) in 
the presence of typical saw-tooth flutter waves that are 
best seen in leads II, III, and aVF. Atrial rates vary between 
280–450 beats per minute (bpm), frequently accompany-
ing a 2 : 1 atrioventricular conduction and a ventricular re-
sponse ranging from 150 to 250 bpm.4 The arrythmia may 
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be easily converted to sinus rhythm by cardioversion or by 
using transesophageal overdrive pacing.5

CASE PRESENTATION

We present the case of a born to term female infant, 
weighing 3,900 g at birth, from the third pregnancy of a 
25-year-old mother. The pregnancy was not followed-up 
by a gynecologist. When the mother had been admitted 
to the hospital due to uterine contractions, the fetus was 
noted to be tachycardic during fetal monitoring. There-
fore, a cesarean section was performed due to fetal dis-

tress. Postnatally, the APGAR scores of the infant were 9 
and 10 at 1 and 5 minutes, respectively. The neonate was 
still noted to present tachycardia, with heart rates of 196 
bpm, and tachypnea, with a peripheral oxygen saturation 
of 98–99% and a blood pressure of 80/48 mmHg, and was 
referred to a clinic of pediatric cardiology.

On admission, the clinical examination revealed tachy-
pnea (60/min) and tachycardia (250 bpm). The peripheral 
oxygen saturation was 99%, and a systolic murmur (3/VI) 
was recorded at the superior left sternal border. The liver 
was enlarged at approximately 2 cm below the right cos-
tal margin. The ECG tracing demonstrated AF with 2–3 : 1 

FIGuRE 1. ECG showing typical saw-tooth flutter waves that are best seen in leads II, III, and aVF

FIGuRE 2. ECG showing atrial flutter and a series of three ventricular extrasystoles
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atrioventricular conduction, with an atrial rate of 350 bpm 
and a ventricular rate of 250–275 bpm (Figure 1). Echo-
cardiography revealed neonatal pulmonary hypertension 
in the absence of any structural disease, a small ostium 
secundum atrial septum defect with right-to-left shunt, 
dilated right atrium with spontaneous echo contrast, and 
diminished contractility with an ejection fraction (EF) 
of 38%, without any evidence of intracavitary thrombus. 
Therefore, intravenous amiodarone was initiated (at a 
dosage of 5 mg/kg in slow infusion over 60 min, followed 
by a maintenance dose of 5 µg/kg/min), in parallel with 
prophylactic anticoagulant therapy with enoxaparin. As 
after several hours no control of ventricular rate was ob-
tained and a succession of three ventricular extrasystoles 
was noted on the ECG (Figure 2), propranolol therapy was 
associated. However, after 24 hours from the initiation of 

amiodarone and propranolol, the rhythm and rate control 
were still not achieved. Therefore, electrical external car-
dioversion was applied with 2 joule/kg, with conversion to 
sinus rhythm at a heart rate of 136 bpm. After cardiover-
sion, the myocardial function was assessed using speckle-
tracking echocardiography, which showed a good func-
tion of the left ventricle, with a global longitudinal strain 
peak of –15.8% and the following segmental strain val-
ues: basal lateral –9.3%, mid lateral –15.5%, apical lateral 
–22.7%, basal septal –13.2%, mid septal –17.6%, apical 
septal –21.1%, EF 49.8% (Figure 3). Left ventricular global 
circumferential (C) peak strain was –17.5%, apical C strain 
–22.5%, mid C strain –9.8%, and basal C strain –20.3% 
(Figure 4). The neonate was discharged in good condition, 
and therapy with propranolol and enoxaparin was ended. 
Amiodarone therapy was switched to oral maintenance 

FIGuRE 3. Speckle-tracking measurements of global longitudinal strain (white dotted line), calculated by 
averaging measurements of six segments in the apical four-chamber view

FIGuRE 4. Speckle-tracking measurements of global circumferential strain (white dotted line), calculated by 
averaging measurements of six segments in parasternal short axis view
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doses and continued for prevention of recurrence, and the 
neonate was scheduled for a clinical follow-up.

The legal guardians/parents of the pediatric patient 
agreed to the publication of her data, and the institution 
where the patient had been admitted, approved the pub- 
lication of the case.  

DISCuSSIONS

Without the presence of a structural cardiac disease, atrial 
flutter is nearly always diagnosed during the last semester 
of pregnancy or in the early neonatal period.6 The gender 
distribution of AF seems to be equal.3 AF is generally well 
tolerated, and association with fetal hydrops or death is 
rarely encountered.6 The majority of fetal rhythm disor-
ders detected before week 36 of gestation can be treated 
by maternal administration of antiarrhythmic drugs such 
as digoxin or dexamethasone. Dexamethasone is recom-
mended in case of severe hydrops fetalis, but its neuro-
logic side effects should also be taken into consideration.7 
In our case, the pregnancy was not followed by a physi-
cian, but it had been carried out by the mother up to week 
39 without any events. Therefore, we assumed that AF 
presenting in the fetus had appeared during the third tri-
mester or the peripartum period, and therefore maternal 
therapy was not initiated. Furthermore, the newborn did 
not present any associated structural heart disease.

Fetuses and neonates with AF or ectopic atrial tachy-
cardia are more likely to present macrosomia or to be born 
from diabetic mothers, compared with the general popu-
lation.8 However, neither macrosomia nor gestational dia-
betes was present in our case.

AF is an arrythmia based on a macro-reentry mecha-
nism, present within the atrial wall, with a variable con-
duction to the ventricles, and does not include the atrioven-
tricular node.3,9 As the cardiac output is directly influenced 
by the ventricular rate, a very rapid ventricular depolar-
ization may lead to a sudden decrease in the stroke vol-
ume and thus to acute heart failure.10 The rapid atrial con-
tractions with secondary blood pooling can be responsible 
for thrombus formation and may lead to embolic events. 
The objectives of the emergency therapy is to either cease 
the tachyarrhythmia or, if rhythm control is not achieved, 
to lower the rapid ventricular rate, in order to restore a 
proper cardiac output.9 If AF persists, sinus rhythm can 
be restored by transesophageal overdrive pacing or syn-
chronized electrical cardioversion.5 In the presented case, 
the control of both rhythm and rate was not achieved after 
the initiation of continuous infusion of amiodarone associ-
ated with propranolol. Sinus rhythm restoration was only 

achieved with synchronized electrical cardioversion. Pro-
phylactic anticoagulation therapy was initiated to prevent 
the occurrence of thromboembolic events, which may be 
favored by the enlarged right atrium, the diminished con-
tractility, and the presence of the ostium secundum atrial 
septal defect with right-to-left shunt.

The recurrence of AF in neonates is rare, and generally, 
long-term treatment is not required.9 For prevention of 
recurrence, class I (quinidine) and class III (amiodarone) 
antiarrhythmic agents may be effective in some cases.10 
We decided to continue oral amiodarone therapy for the 
next month, until reevaluation. Although neonatal ar-
rhythmias have a relatively good prognosis, regular fol-
low-up of patients is crucial in the prevention of possible 
complications.3 

CONCLuSIONS

AF is one of the most common high ventricular rate 
rhythm disorders in neonates. The majority of cases are 
easily converted to sinus rhythm by transesophageal over-
drive pacing or by synchronized electrical cardioversion. 
Uncontrolled atrial flutter may precipitate heart failure, 
and prompt restoration to sinus rhythm may require elec-
trical cardioversion in cases refractory to anti-arrhythmic 
drugs, in order to prevent possible complications. 
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