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had been similar complaints at 1 month of age but
they were relieved with 2 days of some oral
medications. At that time he was not diagnosed to
have SVT. The birth weight was 2.7kg. Birth
history was uneventful.

Introduction
Atrial flutter is very uncommon in the neonate and
in early infancy1. About 1-3% of neonates may
have cardiac rhythm abnormalities2. Majority of
supraventricular tachycardia (SVT) occurring in
neonates without structural heart defects are
atrioventricular re-entry tachycardia (AVRT)
caused by an accessory pathway (AP) and atrial
flutter (AF) which is rarely seen after the neonatal
period2. Atrial flutter is an uncommon type of fetal
and neonatal arrhythmia based on the mechanism
of re-entry1. Out of all neonatal cardiac arrhythmias
32% are AF3. Mostly, it is well tolerated and
asymptomatic, but sometimes it can lead to cardiac
failure4,5. Majority of cases respond to
cardioversion and never revert to flutter but
resistant cases can occur4,5. Here we present a
young infant with symptomatic resistant recurrent
atrial
flutter
managed
successfully with
multipronged therapy.

On admission to our centre, baby had nasal flaring,
tachypnoea and the heart rate was fluctuating from
190 to 210/min. He had gallop rhythm with
bilateral fine crepitations. Liver was palpable 3 cm
below the costal margin. On the ECG he had
multiple P waves with saw tooth appearance,
suggestive of atrial flutter. Atrial rate was 400-450
/minute and ventricular rate was 70-80 / minute
(Figure 1).

Case report
A 40-day-old male infant was taken to a private
hospital with complaints of cough and cold since 3
days, followed by respiratory distress. He was
admitted to the paediatric intensive care unit
(PICU) of that hospital and on electrocardiogram
(ECG) monitor was diagnosed to have atrial flutter.
Later an echocardiogram was done which revealed
cardiomyopathy. He was treated accordingly with
adenosine, furosemide, digoxin and propranolol
and received cardioversion too as per
documentation. He was then referred to our
hospital, which is a tertiary care institute, in view
of recurrent atrial flutter and non-improving
cardiac functions. According to the mother, there
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He was started on an infusion of milrinone 0.25
µg/kg/min for suspected cardiac failure and
injection amiodarone 5µg/kg/min in view of
resistant atrial flutter and because the infant was
already on digoxin and propranolol. Propranolol
was withheld considering the acute heart failure.
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(up to 7 days) for 24 hours and milrinone was
tapered and stopped.

The complete blood count, liver function tests and
kidney function tests were normal. The thyroid
profile (T4- 7.46µg/dl TSH- 0.87µIU/ml), calcium
(8.9 mg/dl), magnesium (2.1 mg/dl) and troponin T
(0.1ng/ml) were normal. His vitamin D level was
8.1 ng/mL (normal values for infants- 20-70 ng/ml)
which was treated with a cumulative dose of
600,000 IU of vitamin D over 10 days.
Echocardiography showed severe ventricular
dysfunction with an ejection fraction of 8-10%.
Aspirin 3 mg/kg/day was started. As the heart rate
was fluctuating between 100-190/min, the dose of
amiodarone was increased to 10µg/kg/min. On day
2 of admission the infant went on to have SVT for
which two doses of adenosine (0.1mg per kg
followed by 0.2 mg per kg) were given but the
rhythm did not come back to normal. Synchronized
cardioversion was done with energy of 1 joule/kg.
Immediately normal rhythm was achieved (Figure
2).

On admission, oxygen was started by nasal prongs
at 2 litres/min. On day 7 of admission, we were
able to taper off oxygen. His repeat
echocardiography showed normal ejection fraction
(45-50%). On day 12, child was discharged with a
stable heart rate and normal rhythm. He was
discharged on amiodarone 5 mg/kg/day, digoxin
5µg/kg/min and furosemide 1 mg /kg/day. On
follow up on day 15 of discharge, 2 D echo
cardiography was repeated and was normal. We
stopped digoxin and furosemide. The child was
growing well with normal development at 3 months
after discharge with normal heart rate and rhythm
and amiodarone was stopped. This was a rare case
of resistant atrial flutter causing cardiomyopathy
which was successfully managed with repeated
cardioversion, amiodarone and digoxin.
Discussion
AF is generally well tolerated by infants1. ECG
can diagnose AF which generally demonstrates a
2:1 to 4:1 atrioventricular conduction. Though
structural heart disease is uncommon in AF, getting
an echocardiogram done is important to assess
ventricular function especially in acutely ill infants.
As, in our case, ventricular function was grossly
affected on admission, ejection fraction being 810%, AF must have been prolonged. Investigations
done for myocarditis were normal. A study by
Naheed ZJ, et al6 showed that development of
symptoms do not correlate with atrial or ventricular
rates or conduction ratio but is rather associated
with the duration of the arrhythmia. There are
reports of spontaneous conversion to normal
rhythm1. Some studies report the success rate of
90% of cardioversion in AF returning to normal
sinus rhythm7. In our patient, because of recurrent
episodes, a combination of cardioversion, digoxin,
propranolol and amiodarone were used. Digoxin
has been recommended in the treatment of neonatal
AF. However, there is the raised risk of ventricular
tachycardia accompanying cardioversion after
digitalization8. In our case, patient was not
digitalized and was directly started on maintenance
therapy before referring to us. AF in infants can be
resistant especially to first line therapies like betablockers and digitalis9. Therefore, second line
therapies like cardioversion, amiodarone or
flecainide might be needed9. Infants with AF carry
an excellent prognosis once they have reverted to
sinusoidal rhythm and long-term antiarrhythmic
drugs may not be needed. In our case it was
continued for 3 months, and then stopped.

However, amiodarone was continued considering
the resistant nature of the arrhythmia. Infant still
intermittently had tachyarrhythmia up to 220/min
with SVT. On day 5, child was relatively stable,
started to accept feeds and did not show fluctuation
in heart rate; hence oral amiodarone 10 mg per kg
per day was started and slowly the amiodarone
infusion was tapered off. However, his milrinone
requirement was persistent as he had relatively cold
peripheries with normal blood pressure (74/50 mm
Hg) and CRT was 3 seconds; hence it was decided
to give him infusion of levosimendan in a dose of
0.1µg/kg/min, as it has a longer duration of action

In summary, AF in young infants can sometimes be
symptomatic1. They are diagnosed with ECG
showing typical pattern of saw tooth appearance; 2
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D echocardiography should be done in all cases to
rule out structural malformation and to assess
ventricular function. If patient shows symptoms of
decompensation, cardioversion is the treatment of
choice with 0.5-1 joules/kg. In case of recurrences,
second line therapy like amiodarone or flecainide
can be considered.
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