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Summary Paroxysmal supraventricular tachycardia caused by atrioventricular re-entry
is the most frequent arrhythmia in children of all age groups. It represents the
most frequent clinical situation where antiarrhythmic drug therapy has to be
considered in a child.

Acute termination of an episode of tachycardia in all paediatric age groups is
nowadays best achieved with an intravenous bolus injection of adenosine. Since
the introduction of adenosine into clinical practice, the need to proceed to elec-
trocardioversion has been limited to the infant (or in rare cases an older child)
with severe cardiovascular collapse. In the haemodynamically stable infant or
child, several other antiarrhythmic agents such as flecainide or propafenone can
be used with relative safety and with a high probability of immediate success.
The same is true for verapamil, although intravenous administration should be
avoided in the first year of life.

In newborns and in infants with first presentation of an episode of tachycardia,
drug prophylaxis of recurrences is usually recommended for the whole of the first
year of life. Prophylactic treatment may consist of oral digoxin as first choice,
with a β-blocker as an alternative. In an infant with Wolff-Parkinson-White syn-
drome it may be wise to avoid digoxin and to start treatment with a β-blocker.
Antiarrhythmic class Ic drugs such as propafenone or flecainide, and the class III
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agent sotalol, are widely used as the next steps of therapy when digoxin and
β-blockers fail to prevent recurrences. These agents are about equivalent with
regard to their efficacy and risk profile. Amiodarone is considered to be an agent
that should be reserved for use in situations when the tachycardia is refractory to
the previously named agents. Older children may commence treatment with a
β-blocker and the subsequent steps of treatment are the same as those for infants.

Curative catheter ablation of accessory pathways has been shown to be as
efficient and well tolerated in the paediatric age group as it is in adults. This
treatment option is nowadays quite often offered to older children. However, in
infants and smaller children, ablation is used as a last resort.

Rare forms of paediatric supraventricular tachycardia (other than atrioventric-
ular re-entry through the atrioventricular node or accessory pathways) are occa-
sionally difficult to treat and present special problems. For each of these
arrhythmias, a specially tailored individual therapeutic approach is needed.

Paroxysmal supraventricular tachycardia (SVT),
with atrioventricular (AV) re-entry as the underly-
ing mechanism, is the most frequent clinical situa-
tion where antiarrhythmic drug therapy has to be
considered in a child. The first manifestation of
SVT largely occurs in the first year of life.[1]

Children with SVT may present with a number
of different underlying problems, e.g. congenital
heart disease that has been operated on. On the
other hand, there are patients who could be consid-
ered low-risk, who do not have structural heart dis-
ease and who only experience arrhythmia: these
children form the majority, i.e. about 75%, of pae-
diatric SVT patients. The natural history of child-
hood SVT often shows a relatively benign course
and the prognosis of most of these children is ex-
cellent, especially in those with SVT onset during

the first year of life and in those without pre-exci-
tation [Wolff-Parkinson-White (WPW) syndrome]
on an ECG.[1,2]

Based on the facts mentioned, it seems clear that
a cautious risk-benefit analysis is mandatory every
time antiarrhythmic drug treatment is considered
in a child with SVT. It would be disastrous for an
otherwise healthy child to die because of the pro-
arrhythmic effects of a drug (fig. 1). The fact that
proarrhythmia is a matter of concern in paediatric
patients has been documented by several au-
thors.[3,4]

Thus, at a time when we have a lot of potent
antiarrhythmic drugs readily available, we should
not only be considering how best to suppress the
arrhythmia but also addressing the safety of the
prescribed treatment, weighing the risks of treat-

1 sec

Fig. 1.  Episode of nonsustained polymorphous ventricular tachycardia of the torsade de pointes type in a 2-year-old girl receiving
maintenance therapy with sotalol 2 mg/kg. Clinically this episode manifested as syncope.
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ment against the severity of symptoms and the of-
ten favourable natural course of the disease. The
following discussion on treatment of paediatric
SVT will focus exclusively on unoperated patients,
as children with arrhythmias subsequent to cardiac
surgery present with special problems.

1. Paroxysmal Supraventricular
Tachycardia (SVT) Caused by
Atrioventricular (AV) Re-Entry

First manifestation of SVT is most frequently
observed in newborns and infants. In this age
group, recognition of an episode of SVT is some-
times difficult and diagnosis can be delayed be-
cause of often unspecific signs and symptoms.
Therefore, for years it has been a generally ac-
cepted strategy to recommend continuous antiar-
rhythmic treatment for the first year of life to pre-
vent recurrences after the first symptomatic and
documented episode of tachycardia in any new-
born or small infant.[1]

In newborns and infants, manifest or concealed
AV bypass tracts largely predominate as the mech-
anism of SVT. AV nodal re-entry is found to be the
underlying mechanism in only a small percentage
of newborns. However, the proportion of SVT
caused by this mechanism shows a steady increase
throughout childhood and during adolescence it
seems to approach the frequency seen in adults.[5]

1.1 Short Term Treatment

1.1.1 Adenosine
Nowadays, as in adults, adenosine is the drug of

choice for acute termination of SVT in children of
all age groups, beginning in the newborn period.
Over the last decade, a vast amount of literature has
documented the efficacy and safety of adenosine
in paediatric patients.[6-9] Following a rapid bolus
injection, the electrophysiological effect of adeno-
sine, i.e. slowing conduction in the AV node, can
be expected to become apparent within a few sec-
onds.

Reported initial success rates in terminating
SVT are between 90 and 100%, but because aden-
osine has a very short half-life of only a few sec-

onds, SVT may recur in up to one-third of pa-
tients.[7,8] In such cases, the drug may safely be
given repetitively. However, if adenosine treat-
ment fails to result in sustained termination of
SVT, the intravenous administration of a drug with
a longer duration of action, e.g. verapamil, pro-
pafenone or flecainide, should be strongly consid-
ered.

Since adenosine has a short half-life, the ad-
verse effects of this agent, e.g. chest pain, flushing
and abdominal pain, are also short-lasting. Bron-
chospasm has been reported occasionally follow-
ing the use of adenosine in children. Thus, the use
of adenosine in patients with asthma is controver-
sial.[10] Because of the risk of prolonged AV block
following bolus administration of adenosine,[8] pa-
tients must be appropriately monitored and treat-
ments for prolonged AV block must be available.
Very rarely, symptomatic ventricular arrhythmias
may occur after adenosine administration for nar-
row and wide complex tachycardias, and these ar-
rhythmias may necessitate cardioversion or defi-
brillation.[11-13]

1.1.2 Verapamil
Verapamil has been used for nearly 2 decades in

the acute termination of paediatric SVT.[14] In the
studies reported, stable sinus rhythm has been ob-
tained in over 90% of children treated with intra-
venous bolus administration of verapamil.[15,16]

The use of intravenous verapamil is not recom-
mended in patients with already compromised car-
diac function or in patients receiving long term
treatment with β-blockers.[14] It has also been
found that the intravenous administration of vera-
pamil to newborns and infants less than 1 year old
may be associated with intractable cardiac de-
compensation: intravenous verapamil is therefore
considered contraindicated in this specific age
group.[17,18] The administration of verapamil in the
presence of a wide QRS complex tachycardia is
also contraindicated if the underlying tachycardia
might be of ventricular origin because of the risk
of cardiovascular collapse.[19] In this situation,
adenosine may be safely used as it usually does not
result in cardiac decompensation if the underlying
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tachycardia proves to be ventricular tachycar-
dia.[8,20] Nevertheless, there have been some rare
cases reported of proarrhythmia in patients receiv-
ing adenosine in wide complex tachycardias.[11]

1.1.3 Propafenone
Propafenone is a class Ic antiarrhythmic drug

that exerts marked electrophysiological effects on
accessory AV pathways. The reported success rates
for acute termination of paediatric SVT after intra-
venous administration range from 60 to 100%.[21-23]

In recommended doses, its negative inotropic ef-
fect is rarely clinically relevant.[24] During intrave-
nous administration of propafenone, continuous
monitoring of the ECG (in case of QRS complex
duration prolongation) and of haemodynamic pa-
rameters is recommended.[21]

1.1.4 Flecainide
Another drug widely used for rapid termination

of SVT in childhood is flecainide. In several, rela-
tively small, case series in children, the rate of im-
mediate SVT termination induced by flecainide
ranged from 56 to 100%.[25-28] The negative inotro-
pic effect of flecainide may induce or aggravate
heart failure.[25-29] The electrophysiological effect
of flecainide following intravenous administration
is based on a significant prolongation of the effec-
tive refractory period of both atria and ventricles,
resulting in anterograde and/or retrograde conduc-
tion block in accessory pathways in a large propor-
tion of patients tested electrophysiologically.[25]

1.1.5 Procainamide
The slowing or blocking effect of intravenous

procainamide on accessory pathways has been

demonstrated.[30] Procainamide may be used in
cases where the previously described antiarrhyth-
mic agents have failed or it may be given as a con-
comitant drug in the occasional patient where in-
cessant AV re-entry tachycardias occur during the
loading phase of another antiarrhythmic substance.

1.1.6 Treatment Protocol
In the haemodynamically stable patient unre-

sponsive to vagal manoeuvres, acute termination
of SVT should begin with adenosine, which can be
given repetitively and which does not preclude
subsequent use of other intravenous antiarrhythmic
drugs. In case of early SVT recurrence after repet-
itive administration of adenosine, either pro-
pafenone, verapamil (if no pre-excitation has been
documented) or flecainide may be given in the
older child, whereas in infancy (below 1 year of
age) only propafenone or flecainide can be safely
given.[31] In patients where SVT is resistant to
treatment, the addition of intravenous procainam-
ide or amiodarone may be beneficial. Recommen-
dations for intravenous dosages are shown in table I.

Digoxin is no longer used as a treatment for
acute SVT termination since the onset of its elec-
trophysiological action may take a number of
hours. β-Blockers are not used as drugs for rapid
SVT termination. The only reports on the use of
sotalol, which is a class III antiarrhythmic sub-
stance and exhibits only weak β-blocking proper-
ties, in acute SVT termination have been in
adults;[32] there is no reported experience of intra-
venous use of sotatol in paediatric patients.[33]

In the child with cardiac decompensation
caused by SVT (mostly newborns and infants) in-

Table I.  Acute termination of childhood supraventricular tachycardias: recommended paediatric dosages for intravenous antiarrhythmic drugs

Drug Dosage Remarks References

Adenosine 0.05-0.3 mg/kg Rapid bolus 6,7,9

Propafenone 1.5-2 mg/kg Injection over 3 min 21,22,24

Flecainide 1.5-2 mg/kg Injection over 5 min 25,27,28

Procainamide 10-15 mg/kg
(loading dose)

Infusion rate of 0.5 mg/kg/min 30

Verapamil 0.1 mg/kg Injection over 1 min. Contraindicated in the
first year of life

14,15

Amiodarone Loading dose: 5-7 mg/kg
Maintenance dose: 1-2 mg/kg/h

Infusion over 30-60 min 33,34
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travenous adenosine may be administered if an in-
travenous line can be established rapidly. Other-
wise, rapid electrocardioversion with 1 to 2 J/kg is
recommended as the first step in treatment so that
time is not wasted as this may be deleterious for
the patient.

In case of failure of standard management of
acute SVT episodes, intravenous amiodarone (5
mg/kg as an infusion over 1 hour) may be used as
a last resort and it has often proved to be lifesaving.
After intravenous administration, a maintenance
infusion of amiodarone at a dose of 1 to 2 mg/kg
per hour may be used.[34,35]

Since the widespread use of adenosine for acute
SVT termination, it is rarely necessary to proceed
to electrocardioversion to treat an episode of tachy-
cardia. Electrocardioversion should be reserved
for use in the haemodynamically unstable patient
whose SVT is unresponsive to adenosine.

1.2 Long Term Treatment

In newborns and infants, a long episode of SVT
may lead to severe haemodynamic compromise.[36]

Symptoms of tachycardia are often unspecific and
may therefore lead to delayed recognition of the
arrhythmia. For these reasons, long term oral anti-
arrhythmic treatment to prevent recurrences is usu-
ally recommended in this age group after a first
episode of SVT, and pharmacological prophylaxis
is usually maintained until completion of the first
year of life.[1]

In the following discussion on success rates of
drugs in the prevention of further SVT attacks in

infants and young children, consideration needs to
be given to the natural history of SVT in that age
group. SVT with initial presentation early in life is
known to have an excellent overall prognosis. It
may be expected that a significant proportion (up
to 40%) of all infants with WPW syndrome will
lose the pre-excitation characteristic seen on an
ECG.[37] Long term follow-up studies of infants
with WPW syndrome have shown that only about
33 to 40% of these young patients continued to
have episodes of tachycardia at an average follow-
up of 7 to 8 years.[2,37] As there are no placebo-
controlled studies of prophylactic treatment of
SVT in infancy, the real benefit of any therapy can-
not be assessed adequately.

Table II shows the paediatric dosage recommen-
dations for the drugs discussed in this section.
Comparative success rates in suppressing SVT are
shown in table III and a comparison of the reported
incidences of proarrhythmia with oral long term
drug therapy is outlined in table IV.

1.2.1 Digoxin
Oral digoxin has long been the mainstay of long

term antiarrhythmic prophylaxis in the first year of
life. The reported success rates in preventing fur-
ther SVT attacks range from 42 to 75%.[37-41]

Treatment with digoxin should be monitored using
serum drug concentration determinations. Under
these circumstances drug-related adverse effects
are virtually absent.[38-40] An ongoing debate exists
whether digoxin may be given in the presence of
manifest pre-excitation on an ECG. It is known that
digoxin may shorten the anterograde effective re-

Table II.  Long term antiarrhythmic therapy of childhood supraventricular tachycardias: recommended paediatric dosages of oral drugs

Drug Dosage Remarks References

Digoxin 0.01-0.015 mg/kg/day Dosage is age dependent 40

Atenolol 1-2 mg/kg/day Single daily dose 43,44

Propranolol 1-3 mg/kg/day 3 daily doses 50

Nadolol 0.5-2.5 mg/kg/day Single daily dose 43

Propafenone 200-600 mg/m2/day QRS prolongation 21,24,47

Flecainide 3-12 mg/kg/day Proarrhythmia 39,49

Sotalol 2-8 mg/kg/day Proarrhythmia 3,32,48

Amiodarone Loading dose: 10-20 mg/kg/day (10 days)
Maintenance dose: 5-10 mg/kg/day

Systemic adverse effects 51,52
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fractory period of accessory pathways. In case of
the occurrence of atrial fibrillation, rapid AV con-
duction might thus lead to ventricular fibrillation.
The association between ventricular fibrillation
and long term digoxin administration in children
with WPW syndrome has been suspected in some
cases.[37,42] Because digoxin is no longer used in
children with WPW syndrome who are >1 year old,
it is still not established whether there is a substan-
tial risk for ventricular fibrillation during oral dig-
oxin therapy in infants <1 year old.

1.2.2 ββ-Blockers
β-Blockers are commonly used agents in the

prevention of SVT recurrences. Propranolol has
been the most widely used, but in recent years
newer agents such as atenolol or nadolol, which
can be administered as a single daily dose, have
been introduced and have been rapidly favoured
for practical reasons.[43,44] The efficacy and safety
of these drugs do not vary substantially. Success
rates for β-blockers in the suppression of SVT have
been reported to range from 50 to 90% of the chil-
dren treated.[38,43-45] Clinically relevant adverse ef-
fects were absent, although these drugs exhibited
some morbidity in up to 20% of the patients
treated[44] because of their hypotensive effects and
bradycardia.

As a well tolerated approach to long term oral
pharmacological prophylaxis, avoiding class I or
III antiarrhythmic drugs with their potential for
proarrhythmia as first choice drugs, it has been
shown that with digoxin and/or a β-blocker, suc-

cessful management of SVT can be obtained in a
large proportion of infants.[38,46]

1.2.3 Flecainide
Flecainide is a class Ic antiarrhythmic drug. It is

well absorbed from the gastrointestinal tract and is
primarily excreted in the urine. A slightly longer
elimination half-life has been reported in children
compared with healthy adults. Serum concentra-
tion determinations are recommended as there have
been reports of increasing toxicity associated with
serum concentration >1 µg/ml, as has been re-
ported in adults. The agent has been advocated, not
only as an alternative in cases where digoxin has
failed to preventing SVT recurrences in infants, but
also as a drug of first choice in oral long term pro-
phylaxis in that age group. This recommendation
was based on the high efficacy of the drug in 1
study on SVT suppression in infants, where a suc-
cess rate of 100% was seen.[39] Although no ad-
verse reactions during treatment with flecainide
were noted in that study, the cautious use of this
agent seems appropriate. There are data which in-
dicate that the use of flecainide is associated with
a risk of potentially dangerous proarrhythmic ef-
fects in up to 7.5% of children treated: in a large
multicentre study,[4] proarrhythmia was similarly
common among patients with underlying heart dis-
ease and in those with a normal heart. However,
cardiac arrest and sudden death predominated in
children with heart disease. It is worth noting that
3 children with no risk factors other than the under-
lying dysrhythmia experienced a cardiac arrest af-
ter receiving recommended doses of oral flecain-
ide.[4] Overall efficacy (in all paediatric age

Table III.  Long term antiarrhythmic therapy for childhood supraven-
tricular tachycardias (SVT): comparative efficacies of the most
widely used drugs in prevention of recurrences of SVT caused by
atrioventricular re-entry

Drug Efficacy in suppressing
SVT (%)

References

β-Blockers 50-90 42-44

Digoxin 42-75 36-39

Flecainide 72-96 4,39,50

Propafenone 69-89 21,22,47

Sotalol 79-94 3,48,49

Amiodarone 84-93 51-54

Table IV.  Documented rates of proarrhythmic effects during oral
long term therapy with the most widely used drugs in supraventric-
ular tachycardias prevention

Drug Rate of proarrhythmia (%) References

β-Blockers Symptomatic bradycardia
rare in children

43,44

Flecainide 7.5 4

Propafenone 0-4 21,22,47

Sotalol 3-10 3,48

Amiodarone 0-11 51,53
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groups) of flecainide in suppression of SVT was
72% in that study.

1.2.4 Propafenone
Propafenone, another class Ic agent, has been

shown to be an efficient agent for oral long term
treatment of paediatric SVT. The overall success
rate of the drug in suppressing recurrent SVT in
children ranged from 69 to 89% in different re-
ports.[21,22,47] Systemic adverse effects in the chil-
dren treated were rare, and clinically relevant im-
pairment of left ventricular function has not been
observed in paediatric patients on oral long term
propafenone for recurrent SVT.[24] It has been
found that serial monitoring of QRS complex pro-
longation and PR interval prolongation is more
useful for proper dosage adjustment than serum
drug concentration determinations.[47] Proarrhyth-
mia was a rare finding, seen in 4% of the patients
treated, but was more frequent after intravenous
administration of the drug than during oral long
term therapy.[21]

1.2.5 Sotalol
In recent years, oral sotalol, a class III antiar-

rhythmic agent with β-blocking properties, has
been increasingly used in the long term treatment
of various paediatric supraventricular and ventric-
ular dysrhythmias.[33] The β-blocking effects of
the drug are weak when compared to standard β-
blockers such as propranolol, thus showing the
negative inotropic effect of this agent to be of no
clinical relevance.[3] Adverse effects typical for a
β-blocker were observed in 3 to 6% of the children
treated with oral sotatol, which represents a con-
siderably smaller proportion of the patients treated
as compared to series of adult patients.[3,48] The
desired electrophysiological class III effect of pro-
longing repolarisation leads to an increase in the
QT duration in the ECG which has to be monitored
by serial ECG during treatment initiation.

The efficacy of the drug in preventing SVT
recurrences has been shown to range from 79 to
94% in all paediatric age groups including in-
fants.[3,48,49] As with flecainide, proarrhythmia (in-
cluding torsade de pointes–type ventricular tachy-
cardia) is of concern and has been documented in

up to 10% of all children treated with oral
sotalol.[3] Proarrhythmia was not more frequent in
patients with heart disease than in those without
this condition and was not dose dependent. Pro-
arrhythmia was observed in most instances within
a few days following initiation of oral sotalol treat-
ment.[3] Thus, in-hospital treatment initiation is
warranted for sotalol as for most other antiarrhyth-
mic agents discussed, except β-blockers.[50] Serum
concentration determinations of sotalol are not
routinely available in most institutions.

1.2.6 Amiodarone
Amiodarone is another class III antiarrhythmic

agent. As for sotalol, the main electrophysiological
effect of amiodarone is prolongation of the action
potential duration and of the refractoriness of all
cardiac cells.[38] It does not significantly affect
myocardial contractility. Systemic adverse effects
of the drug, which are of considerable concern in
long term treatment in adults, seem to be much less
pronounced in children, and have been observed in
8 to 29% of all paediatric patients treated in 2 large
studies with a follow-up of up to 28 months.[51,52]

The incidence of adverse effects was unrelated to
dosage in all studies, but adverse reactions seemed
to be age dependent and became more frequent
with increasing age.[35,53] Because of the long half
life of the drug, serum concentration determina-
tions are not clinically helpful. Success rates in
SVT suppression in children during amiodarone
treatment have been consistently high and ranged
from 84 to 93%.[52,54] Despite its attractive effi-
cacy, because of its relatively high incidence of
systemic adverse effects most paediatric cardiolo-
gists tend to use amiodarone as a reserve drug in
case of refractoriness of SVT to other antiarrhyth-
mic drugs, although there are authors who advo-
cate its use as drug of first choice especially in
infancy.[55]

1.2.7 Treatment Protocol
Table V gives a proposed scheme (based on per-

sonal experiences and preferences and thus this is
one of several equally valid schemes) of a stepwise
approach in the oral long term pharmacological
treatment of childhood SVT.
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Treatment is probably best initiated with dig-
oxin in a newborn or infant without pre-excitation.
In the presence of pre-excitation it may be wise to
avoid digoxin; a β-blocker can then be tried as first
choice. In case of treatment failure, the next step
could consist of a class Ic drug (propafenone or
flecainide) with sotalol (a class III drug) as a good
alternative. These drugs are about equivalent in
their risk profile. Amiodarone should probably be
used as the drug of reserve in case of refractoriness
of the SVT to the drugs previously mentioned.

If, based on the severity of symptoms and the
frequency of episodes of SVT, a treatment recom-
mendation is made in an older child, the child
should commence treatment with a β-blocker and
the subsequent steps of therapy are the same as for
infants.

A general comment needs to be made on phar-
macokinetics in children. Absorption and metabo-
lism of drugs may vary with age. It must be as-
sumed that during the first 6 months of life the
capacity of liver and kidney to excrete drugs are
impaired. It has been stated that it is preferable to
calculate drug dosage according to the infant’s
body surface than according to bodyweight.[56]

However, the real impact of pharmacological vari-
ations with age on antiarrhythmic drug therapy in
childhood is still ill-defined.

1.3 Curative Treatment with 
Catheter Ablation

Since its introduction into paediatric practice,
catheter ablation as a nonpharmacological treat-
ment of SVT in childhood has rapidly evolved over
the last decade and has been proven to produce
promising results. The largest paediatric experi-
ences reported are those from the registry of the
North American Paediatric Electrophysiologic So-
ciety with success rates between 69 and 89% for
the ablation of accessory AV pathways, depending
on the anatomic site of the accessor pathway.[57,58]

The best results have been seen for left free wall
accessory pathways (success of 89%) and posterior
septal pathways (85%). The results obtained for
slow or fast pathway ablation in children with
atrioventricular nodal re-entrant tachycardias were
similar to results for the whole group of patients
with accessory pathways, with a success rate of
83%. The incidence of inadvertent block induced
by the procedure was 1.2%, with the risk being
about the same when children with atrioventricular
nodal re-entrant tachycardias were compared to
those with accessory pathways. The overall com-
plication rate was 3.7%, which compares well with
the experience in adult populations.[57] Proarrhyth-
mia caused by the intracardiac lesions induced by
the procedure are not documented.[59]

Because of the safety and efficacy of the proce-
dure, most authors agree that ablation can be of-
fered to older children (over 4 to 5 years of age),
even before several consecutive drugs have been
tried in the individual patient. Treatment choice
will also depend on the parents’ preference, which
recently seems to have switched from long term
pharmacological treatment to catheter interven-
tion.

A more cautious approach is still recommended
in infants and smaller children, as it has been found
that the complication rate is higher in children
younger than 4 years old or children with a body
weight below 15kg.[58,60,61] Moreover, experimen-
tal data have given reason for concern with regard
to the outcome of the size of the lesions induced by
ablation and possible damage to adjacent cardiac

Table V.  Proposed scheme for stepwise oral long term prophylaxis
of childhood supraventricular tachycardias due to atrioventricular
re-entry (based on personal experiences and preferences and thus
this is one of several equally valid schemes) 

Step Infants Children

Initial therapy Digoxin
WPW: β-blocker

β-Blocker

Second step β-Blocker Sotalol or
propafenone or
flecainide
At age >5y
ablation may be
considered

Third step Sotalol or
propafenone or
flecainide

Amiodarone or
ablation

Last resort Amiodarone
(ablation)

Ablation

Abbreviation: WPW = Wolff-Parkinson-White syndrome.
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structures in small children.[62,63] Ablation in in-
fants and small children so far is still advocated by
most paediatric electrophysiologists as a treatment
modality of last resort for tachycardias refractory
to conventional treatment or for incessant tachy-
cardias with left ventricular dysfunction.

The interested reader is referred to van Hare[61]

for the most up-to-date review regarding indica-
tions for ablation in the paediatric population.

2. Rare Forms of Paediatric SVT

Besides the most frequently observed forms of
SVT, with paroxysmal occurrence clinically and
atrioventricular re-entry as the underlying mecha-
nism, there are some other well known, but rare,
forms of SVT that are encountered in childhood.
Some of the things that these tachycardias have in
common are that they are often incessant and there-
fore may lead to ventricular dysfunction, and that
they are usually very difficult to treat pharmaco-
logically. There are different pathophysiological
mechanisms underlying these arrhythmias. As
these forms are rare, and as individual considera-
tions in the treatment approach to these arrhyth-
mias are necessary, only a short outline of the dif-
ferent entities is given in this section.

2.1 Atrial Flutter

Atrial flutter in the unoperated child is, in most
instances, observed in the fetus or the newborn. In
that age group it is well known that atrial flutter
rarely occurs in children with an otherwise struc-
turally normal heart. The aetiology of atrial flutter
with presentation in the fetus or neonate is still not
known. Morbidity associated with neonatal atrial
flutter is high with heart failure occurring in one-
third of patients.[64] Once sinus rhythm has been
restored, the prognosis of the children is excellent
and most patients remain free of recurrences of
atrial flutter.[64-66] The initial treatment often con-
sists of digoxin, but its efficacy seems to be low
with only one-third of the patients responding to
treatment[64] and in symptomatic children its onset
of action is usually too long. Therefore, in a new-
born with atrial flutter the straightforward ap-

proach is to proceed to electrocardioversion[65]

giving 1 to 2 J/kg to the anaesthetised child. Trans-
oesophageal overdrive pacing has also been shown
to be efficient in termination of atrial flutter and
thus may safely be used in institutions familiar
with that technique.[66] Once sinus rhythm has
been restored, oral digoxin is often given as pro-
phylaxis for the first year of life but this prophy-
laxis is empiric and not of proven benefit.

2.2 Junctional Ectopic Tachycardia

This form of arrhythmia is usually presents in
the first year of life mostly as an incessant tachy-
cardia with narrow QRS complexes but with AV
dissociation. The underlying pathophysiological
mechanism is abnormally enhanced automaticity
within the His bundle. Because of the often high
ventricular rates observed in junctional ectopic
tachycardia (sometimes exceeding 300 beats/
min)[67,68] cardiac failure is frequently associated
with this condition.[67] Prognosis in these children
was poor with an overall mortality of 35% in one
large multicentre study[67] and the arrhythmia often
proved to be refractory to conventional antiar-
rhythmic agents. Therefore, even surgical or cath-
eter ablation of the bundle of His has been pro-
posed as a treatment option.[67,69] More recently, it
has been found that amiodarone could be a prom-
ising drug in the treatment of this tachycardia, giv-
ing a success rate of 77% in a series of 14 treated
patients.[67] Oral propafenone was also found to be
effective in a small series of 4 infants, with com-
plete suppression in 2 infants and slowing of the
tachycardia and resolution of symptoms in the
other two.[68]

2.3 Permanent Junctional 
Reciprocating Tachycardia

This tachycardia is caused by an accessory AV
connection with decremental conduction proper-
ties which result in a characteristic ECG appear-
ance with a long RP interval and negative P-waves
in inferior leads. This form of tachycardia is most
often observed in young infants as a nearly inces-
sant tachycardia leading to cardiac failure in a large
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proportion of patients.[70] This arrhythmia is usu-
ally very difficult to treat medically, although some
response may be obtained with digoxin, pro-
pafenone, flecainide or amiodarone. Although a
progressive slowing of the tachycardia is ob-
served[71] during the spontaneous course, symp-
toms caused by cardiac failure often require effec-
tive treatment earlier. In patients in whom the
condition is refractory to antiarrhythmic medica-
tion, catheter ablation of the accessory pathway
was found to be an efficient and well tolerated ther-
apy.[70,72]

2.4 Atrial Ectopic Tachycardia

This form of paediatric supraventricular tachy-
cardia is, again, infrequently seen. Its underlying
mechanism is enhanced automaticity, and its clini-
cal presentation is often as an incessant tachycardia
and therefore is often associated with left ventric-
ular dysfunction.[73] Structural heart disease is ob-
served only in a minority of patients, but it is still
over-represented compared with a normal paediat-
ric population.[74] The reported series are all quite
small and the results reported with various antiar-
rhythmic agents are conflicting and difficult to
summarise. Often, only a combination of anti-
arrhythmic agents have proved to be efficient. In
short, some response has been obtained with
amiodarone, sotalol, flecainide and propafenone,
but it has also been observed that a substantial pro-
portion of the children affected outgrew the need
for any therapy, because of an often favourable nat-
ural history of this arrhythmia.[73-79] Again, cathe-
ter ablation has been shown to be effective and well
tolerated for this type of arrhythmia in patients with
medically refractory tachycardia.[80]

3. Combined Drug Therapy of
Paediatric SVT

In long term antiarrhythmic treatment, the aim
should be to treat a child with a single agent at a
time. This can be achieved most often in the usual
types of AV re-entrant tachycardias. In cases of
SVT that is refractory to several single agents,
combination therapy may be useful.[81,82]

Digoxin is often combined with other antiar-
rhythmic drugs. In this situation, it has to be re-
membered that plasma concentrations of digoxin
may be significantly influenced by concomitant
use of other antiarrhythmic agents such as pro-
pafenone and amiodarone.[24,35] These and other
drug interactions, which will not be outlined in this
review, have to be taken into account before any
combination of antiarrhythmic agents is adminis-
tered. In the special and rare types of SVT such as
atrial ectopic tachycardia or permanent forms of
tachycardia, it is frequently observed that only a
combination of antiarrhythmic drugs proves to
have sufficient efficacy.[78,79] Various combina-
tions have been proposed, but these will not be out-
lined in this review.

4. Conclusion

Paroxysmal SVTs are a frequent clinical prob-
lem in paediatric cardiology. The short term treat-
ment of an episode of tachycardia is usually
straightforward. Except for the first year of life,
where long term antiarrhythmic prophylaxis of re-
currences of the tachycardia is recommended, the
indications for long term treatment and the choice
of the drugs to be given in older children may vary
and are dependent on local habits and personal ex-
periences. Although drugs with high efficacy are
available, the often favourable natural history and
the good prognosis of the disease should be borne
in mind. A careful risk-benefit analysis in the indi-
vidual case should allow for a choice of a stepwise
treatment strategy that might best avoid drug-
related adverse reactions in the early stages of ther-
apy and in low-risk patients.
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