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SUMMARY

TAHICARDIA SUPRAVENTRICULARA LA COPII

Cuvinte cheie: tahicardia supraventriculari, adenozina, copii

Tahicardia supraventricularad este cea mai frecventa aritmie pediatrica simptomaticd. Incidenta este estimata de la
1la 250 pand la 1 la 1000 copii. 50 la suta din copii cu tahicardie supraventricularad prezinta primul episod in primul
an de viatd. Manifestarea clinicd a tahicardiei supraventriculare este dependenta de vdrsta si durata accesului. Frec-
venta cardiacad la sugari cu tahicardie paroxisticd variaza de la 220-320 b/min., la copiii de varsta mare de la 160-280
b/min. Tahiaritmia netratatd poate provocoa insuficientd cardiacd congestiva in 24-48 ore. Tratamentul acut incepe
cu documentarea aritmiei, aprecierea statutului hemodinamic si recunoasterea mecanismului aritmiei. Tratamentul cu
medicatie ramine de prima linie la sugari si copii de varsta frageda, pentru copiii de varstd mare si adolescenti ablatia
prin cateter este o metoda inofensiva si efectiva.

PE3IOME

CYIIPABEHTPUKYJISIPHASI TAXUKAPIUSA Y TETER

KiroueBbie €J10Ba: CyNpaBeHTPUKYJISIPHASI TAXUKAPIUS, a1eHO3WH, 1eTH

CynpagsenmpuxyisapHas maxukapousi sI8IAemcsi Camorl 4acmoti CUMRMOMAmu4eckol apummuei 6 neouampuu. Ya-
cmoma cynpasenmpuxynsprou maxuxapouu om 1 na 250 0o 1 na 1000 oemeui, 50% Oemeii umerom npucmyn maxuxap-
ouu Ha nepeom 200y dcusnu. Kiunuueckoe nposiienue maxuapummuu 3a6UcUm om 603pacma i NPOOOIHCUMETbHOCU
npucmyna. I1ynsc y HOBOPOICOEHHBIX C CYNPABEHMPUKYIAPHOU maxukapouel sapuupyem om 220-320 yoapoe 6 mMumy-
my y HOBOPOMCOEHHbIX U Y Oemell cmapuezo ozpacma om 160-280 yoapoe ¢ murnymy. Taxuapummus 6e3 newenus Mo-
JKrcem npusecmu Kk cepOedHou Hedocmamounocmu 6 meyenuu 24-48 yacos. Heomnooicnas nomowp Hauunaemcs ¢ oua-
CHOCMUKU APUMMUU, OYEHKU 2eMOOUHAMUKY U MexaHusma apummuu. Koncepeamuenoe neuenue ocmaemcs 6a30601 y
HOBOPOJCOEHHbIX U Oemell Maaduie2o eo3pacma. [emsim cmapuie2o 603pacma u NOOPOCMKAM PEKOMEHOYEmcsi Kame-
mepHas abnayus Kak MaiompasmamuyHblil U 9P pexmugnblii Memoo.
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Introduction. Supraventricular tachyarrhythmia
(SVT) is the most symptomatic pediatric arrhythmia
resulting from an abnormal mechanism that requires
structures in the heart above the bifurcation of the
bundle of His for its continuation. Clinical symptoms
of SVT are variable; ranging from asymptomatic or
minor palpitations to more severe manifestations.

Supraventricular tachycardia (SVT) is defined
as a narrow, complex tachycardia that requires atrial
tissue or the atrioventricular node as an integral part
of the arrhythmia substrate. The incidence of SVT in
children has been estimated to be from 1 in 250 to
1 in 1000 children. Approximately 50% of children
with SVT will present with their first episode in the
first year of life. After infancy, the incidence peaks
in early childhood (ages 6-9 years) and then again in
adolescence. In infants, spontaneous resolution occurs
in more than 90% by 1 year of age, up to one-third
will have recurrence of SVT at a mean age of 8 years
[1,9]. Although spontaneous resolution is the norm in
infants, only a small minority (15%) of patients who
receive the diagnosis after 1 year of age will have
spontaneous resolution. Supraventricular tachycardia
due to WPW accessory pathways predominates thro-
ughout childhood and adolescence, whereas the rela-
tive proportion of patients with atrioventricular nodal
reentry tachycardia(AVNRT) tends to increase with
age. Most individuals with SVT have a structurally
normal heart. The prevalence of structural congenital
heart disease in patients with SVT has been estimated
at 9% to 32%, which is substantially higher than in the
general population. The most common association is
noted between WPW syndrome and the Ebstein ano-
maly of the tricuspid valve, but a number of defects
have been found, including ventricular or atrial septal
defects, among others [6,9].

Most cases of reentrant SVT are sporadic, with ap-
proximately 7% of patients having documented SVT
in a first degree relative. Most cases of WPW syndro-
me are also sporadic, although patients with WPW
syndrome have a 3-fold higher risk than the general
population of having an affected first-degree relative
with WPW [9].

Variable mechanisms of SVT exist; we concen-
trated on the three commonest forms occurring in
children which are: atrioventricular re-entry tachyar-
rhythmia (AVRT), atrioventricular nodal re-entry ta-
chyarrhythmia (AVNRT), and atrial tachyarrhythmia
(AT) [4].

An accessory pathway (AP) is a microscopic
bridge of muscle connecting atrium and ventricle
that bypasses the normal electrical insulation of the
AV ring. The impulse spreads down either via the
atrioventricular (AV) node or the AP and then up the
other. A re-entrant unconventional circuit is formed
[7]. AVRT is the commonest type of SVT in the pe-
diatric population forming two-thirds of the affec-
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ted children, then comes the atrioventricular nodal
reentry tachyarrhythmia (AVNRT) and the trial ta-
chyarrhythmia (AT) [11]. AVRT is more common in
males, but its incidence decreases with age. On the
other hand, the incidence of AVNRT and atrial ta-
chyarrhythmia is increased with age. The AV node
is composed of “slow” pathway and ‘““fast” path-
way. AVNRT happens when an antegrade impulse is
blocked at one pathway (usually the fast pathway),
resulting in conduction over the other (usually the
slow pathway). After the impulse is travelled down
via the slow pathway, the fast pathway is now un-
blocked and the impulse can spread retrograde via
the fast pathway [16]. AVNRT accounts for 15% of
cases of pediatric SVT, mostly present over the age
of 5 years and almost completely absent in infants.
Females were more than males in cases diagnosed as
AVNRT or AT. Atrial tachyarrhythmia (AT) is mos-
tly due to abnormal automaticity, may be formed by
remnant embryonic cells with automatic qualities,
causing abnormal impulses that come away from
normal sinus node but still within the atria. Although
it is a rare condition, but still the third common me-
chanism of tachyarrhythmia occurring in children,
if remains undetected can result in a dilated cardi-
omyopathy [16].

The clinical presentation of SVT is age and du-
ration dependent. In infants with paroxysmal SVT,
the heart rate is usually 220 to 320 beats/minute;
in older children, it is 160 to 280 beats/minute. In
infants, symptoms are usually nonspecific and in-
clude poor feeding, irritability, vomiting, cyanosis,
and pallid spells. If the symptoms are unrecognized
for hours to days, the infant can present with sig-
nificant hemodynamic compromise or heart failure
symptoms. It is rare for infants who have SVT for
less than 24 hours to develop signs of congestive
heart failure at the time of presentation; however,
congestive heart failure is present in 19% of infants
who have SVT for 24 to 36 hours and in 50% who
have SVT for more than 48 hours. Approximately
20% of infants receive a diagnosis during routine
office visits and during asymptomatic episodes. In
verbal children with SVT, palpitations and flutte-
ring in the chest are the usual presenting symptoms.
Because reentrant arrhythmias are a circuit, they
tend to be all or nothing, and the onset is frequently
described as being abrupt, similar to a light switch
being turned on. The offset may be less dramatic
because the catecholamine level is typically ele-
vated, with resultant sinus tachycardia at the ter-
mination of SVT and subsequent gradual slowing.
Frequently, light headedness and dizziness due to
transient hypotension can occur at the onset, but
syncope is rare in SVT, and its presence should
raise suspicion of something other than SVT. The
frequency and duration of the episodes vary greatly



from a few minutes to a few hours and occur as of-
ten as daily or as infrequently as once or twice per
year [6,9].

Most patients presenting with episodic palpitations
have a structurally normal heart and will have normal
findings on the physical examination, particularly ol-
der children. Infants are more likely to present with
signs of heart failure because the tachycardia may
have gone unrecognized for longer periods.

Auscultation should be done to reveal the presen-
ce of structural heart disease, heart rate and rhythm
should be noted. Further evaluation will depend on
the severity and frequency of symptoms, the age of
the child, and the presence of structural heart disease.
Untreated SVT can result in congestive heart failure
(CHF) within 24 to 48 hours. Termination of the at-
tack by vagal maneuvers may suggest a reentrant ta-
chyarrhythmia involving AV node [11]. Recording a
12- Lead Electrocardiography (ECG) at rest should be
done and examined for any abnormal rhythm, delta
waves, abnormal QT interval, sinus tachyarrhythmia,
or any sign of underlying structural heart disease [2].
ECG can clearly diagnose about 80% of AVNRT and
AVRT, but incorrectly categorize approximately 20%
of cases of SVT [15].

Holter monitor it can record continuous ECG tra-
cing for 24 to 48 hours, having the same idea as clas-
sic ECG wires and electrodes but it is a portable devi-
ce that provides information about symptoms that can
occur during the day [16].

In selected patients with occasional complaints (
less than two episodes of SVT per month) and associ-
ated with disabling symptoms ( hemodynamic instabi-
lity) can be diagnosed by implantable loop recorders.
If the clinical history is not enough or other measures
have failed to identify the SVT mechanism, then re-
cordings and stimulation can be done via tranesopha-
geal a trial loops for these patients for diagnosis or to
provoke paroxysmal tachyarrhythmia [14].

The possibility of structural heart disease should
be excluded by Echocardiography examination in
children with identified attacks of SVT, which is not
possible to be detected via physical examination or re-
sting 12-lead ECG [5].

Other investigations can be done to exclude other
causes included in the differential diagnosis of SVT.
Chest x-ray with lateral and anteroposterior views is
done to diagnose cardiomyopathy and CHF. Labora-
tory tests which include; serum electrolytes to diagno-
se any imbalance leading to abnormal cardiac rhythm,
complete blood cell count (CBC) with differential to
exclude infections or anemia, also, screening of toxic
substances, thyroid function tests, and arterial blood
gas can be helpful [11].

The most accurate diagnosis can be done with the
electrophysiological study (EPS). It is used for clear
classification of different mechanisms of SVT. Also,
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EPS combined with catheter ablation can be used as a
definitive long-term therapy [16].

Management of supraventricular tachycardia

The dealing with SVT can be done in two ways:
acute termination of the attack of tachyarrhythmia and
prevention of recurrences. The acute treatment begins
with documentation of the arrhythmia with a 12 lead
ECG, assessment of hemodynamic status and recog-
nition of the arrhythmia mechanism. Chronic therapy
is based on the SVT mechanism, the patients age, and
the frequency and patients complaint during the attack
as well as access to medical care and sophistication
of the patient caretaker [12]. For the aerodynamically
tolerated episode, vagal physical maneuvers are to be
used first. The patient may be taught to do Valsalva
maneuver , induce vomiting, dive the face in the iced
water for 10-20 seconds, or carotid sinus massage
may be done, an ocular pressure is not recommended
for children. These physical maneuvers are potent in
terminating re-entry SVT; mostly AVRT and to less
extent AVNRT [2].

An ultra-short-acting drug (Adenosine) is highly
effective in terminating AV node-dependent SVT,
but it is of limited value in the diagnosis of AT. Va-
gal maneuvers and adenosine produce transient AV
node block and result in sudden termination of SVT
in any tachyarrhythmia involving AV node but not in
AT [13].

The use of Beta blockers or long-acting calcium
channel blockers is of value especially for patients
with frequent atrial or ventricular premature beats
which may act as a cause of recurrence of SVT but
they must be used with great caution as they may po-
tentiate hypotension [2].

In an aerodynamically unstable child with severe
hypotension, electrical cardio version by synchroni-
zed DC shocks is the treatment of choice. It is a safe
and effective procedure in the majority of patients
[3]. Long-term management is dependent on a num-
ber of factors, including the age of patient, duration
and frequency of episodes and presence of ventricu-
lar dysfunction. In children with infrequent, mild and
self-limiting episodes, usually no treatment is nee-
ded. In children in whom the episodes are frequent,
prolonged, difficult to terminate or interfering with
sports participation, treatment is indicated. Treatment
options include medications or transcatheter ablation.
The purpose of using anti-arrhythmic drugs is to slow
conduction, preferentially within one limb of the re-
entrant circuit and therefore terminate the tachycar-
dia. Treatment options include digoxin, beta-blockers,
calcium-channel blockers and the sodium-channel
blocker, flecainide. While there is signifcant variati-
on in practice, the majority of European centres use
flecainide or atenolol as the first choice of drug for
the prevention of recurrent SVT [8]. There is little
difference in the efficacy of various medications and



a randomised controlled trial comparing digoxin and
propranolol found no difference in recurrence of SVT
in the two groups. While any of the anti-arrhythmics
can be used to initiate treatment, in cases of WPW
syndrome, use of calcium-channel blockers or digo-
xin should be avoided. Management of SVT has been
revolutionised with the development of transcatheter
ablation which is now considered standard treatment
for older children and adolescents. Radiofrequency
(RF) is the preferred energy source for paediatric ar-
rhythmias and catheter ablation is only chosen if two
or more antiarrhythmic drugs have failed [8]. An al-
ternative to RF is cryoablation, which is safer and mi-
nimises the risk of heart block during ablation. Howe-
ver, it is associated with a higher SVT recurrence rate
and therefore most centres use cryoablation in cases
where RF ablation is considered a higher risk [10].

Conclusions

SVT is a common condition in the pediatric po-
pulation. In most cases, it represents a benign heart
rhythm disorder, but infants, athletes, and patients
with WPW syndrome deserve special consideration
because of greater associated risks in these populati-
ons. Treatment with suppressive medications remains
the first-line therapy for infants and small children.
For symptomatic older children and adolescents, ca-
theter ablation appears to be a safe, effective form of
treatment.
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