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Management and Outcomes of Paediatric Patients with
Palpitations Examined in Our Clinic

RV

CarpintiSikayetiile Klinigimizde incelenen Cocuk Hastalarin Sonuclari ve Tedavi
Yonetimi

i Kahraman YAKUT

Bezmialem Vakif University Faculty of Medicine, Department of Pediatric Cardiology, Istanbul, Tiirkiye

ABSTRACT

Objective: We retrospectively reviewed the data of patients who
presented to the paediatric cardiology clinic with complaints
of palpitations. We aimed to describe the characteristics of these
patients, the thythm disorders that were detected, and the treatment
methods with a particular attention on rare and vital diseases.

Methods: In total, 1,680 patients aged 5-18 years who presented
with palpitations at the paediatric cardiology clinic between January
2016 and June 2019 were enrolled. Of these, 714 (42.5%) were male
and 966 (57.5%) were female. All the hospital records including
electrocardiography, echocardiography, cardiovascular stress test,
24-h Holter monitoring, event recorder and genetic analysis results
were reviewed.

Results: The mean age of the patients was 13.5+3.2 years (range:
5-17.8 years). Palpitation was accompanied with chest pain in 218
patients, shortness of breath in 152 patients and weakness in 67
patients. Also, 726 Holter monitoring, 165 event recorder and 104
cardiovascular stress test results were evaluated. Dysrhythmia was
detected in 306 patients (18.2%). The most common dysrhythmias
were supraventricular extrasystoles (n=171, 55.8%) and ventricular
extrasystoles (n=82, 26.8%). Five patients were diagnosed with
non-sustained ventricular tachycardia (VT) episodes, one with long
QTc¢ syndrome and one with catecholaminergic polymorphic VT.
Two patients were followed-up for arrthythmogenic right ventricular
dysplasia (ARVD), 12 patients had mitral valve prolapsed (MVP),
8 had valvular heart disease caused by acute rheumatic fever (ARF)
and 7 had bicuspid aortic valve (BAV).

oz
Amag: Bu calismada, cocuk kardiyoloji poliklinigine carpinti
sikayeti ile bagvuran hastalarin bilgileri retrospektif olarak incelendi.

Bu konu ile ilgili giincel yaklasimlar derlendi, ayrica seyrek gériilen
ve hayati 6nemi olan hastaliklara dikkat ¢ekilmeye caligildi.

Yéntemler: Ocak 2016 - Haziran 2019 tarihleri arasinda 5-18 yas
arasinda olan ve carpint sikayeti ile cocuk kardiyoloji poliklinigine
basvuran 1680 hasta calismaya dahil edildi. Hastalarin 714’ erkek
(%42,5) ve 966’s1 (%57,5) kiz idi. Hastalarin elektrokardiyografi
(EKG), ckokardiyografi, kardiyovaskiiler stres test, 24 saat ritim
Holter, olay kaydedici ve genetik analiz bilgilerini igeren tiim
hastane kayitlari incelendi.

Bulgular: Hastalarin yas ortalamast 13,5%3,2 yil (minimum/
maksimum: 5-17,8 yil) idi. Carpinti sikayetine 218 hastada gogiis
agrist, 152sinde nefes darhigi ve 67’sinde halsizlik sikayeti eslik
ediyordu. Hastalara ait 726 ritim Holter, 165 olay kaydedici, 104
kardiyovaskiiler stres test incelendi. Hastalarin 306’sinda (%18,2)
disritmi belirlendi. En sik belitlenen disritmiler supraventrikiiler
ekstrasistol (n=171, %55,8) ve ventrikiiler ekstrasistol (n=82 %26,8)
idi. Bes hasta ventrikiiler tasikardi, bir hasta uzun QTC sendromu,
bir hasta katekolaminerjik polimorfik ventrikiiler tasikardi (VT)
tanust aldi. Tki hasta aritmojenik sag ventrikiil displasizi agistndan
izleme alindi. Hastalarin 12’sinde mitral kapak prolapsusu, 8inde
akut romatizmal atese bagli kalp kapak hastaligi ve 7’sinde bikiispit
aortik kapak belirlendi.

Sonug: Cocuklarda yaygin poliklinik basvuru sebeplerinden olan
carpint sikayeti siklikla iyi huylu patolojilerle iliskili olsa da ciddi
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Conclusion: Palpitation is one of the common causes of outpatient
clinic visits in children and it may be the first symptom of serious
arrhythmias, although it is frequently associated with benign
pathologies. Most life-threatening dysthythmias can be detected
by a thorough analysis of the patient using basic cardiological
examination methods.

Keywords: Palpitation, electrocardiogram, rhythm  holter,

symptoms, child

Introduction

Palpitation is a challenging symptom that is often encountered
by paediatric cardiologists. The challenging factors include the
pathological findings frequently occurring with the symptoms
and symptoms disappearing in most patients during hospital
visits. Basal electrocardiography (ECG) rarely provides clues
regarding the pathology, usually showing normal findings.
Normal findings observed in the first evaluation should not
mislead the physician, who should carefully run further tests
considering that the patient may be experiencing a rhythm
disorder. This study describes the characteristics of patients who
presented with palpitation at our clinic, thythm disorders that
were detected, and the treatment methods.

Methods

Children aged 5-18 years who presented to the paediatric
cardiology clinic with complaints of palpitation were included
in this study. ECG and echocardiographic examination were
performed for all patients. Cardiovascular stress test, 24-h
Holter monitoring, event recorder monitoring, cardiac magnetic
resonance imaging (MRI) and genetic analyses were performed
when necessary. In this study, 726 Holter monitoring, 165 event
recorder monitoring, and 104 cardiovascular stress test recordings
were evaluated. Patients with complex congenital heart disease
were excluded from this study. In addition, patients who did not
regularly attend follow-up visits were excluded from the study.

Statistical Analysis

Statistical analysis was performed using the PASW version 17.0
software (SPSS Inc., Chicago, IL, USA). Descriptive statistics
were expressed in mean * standard deviation (SD), median
(minimum-maximum), or number and frequency. Chi-square
test was used to compare the categorical variables. A p value
<0.05 was considered statistically significant.

Results

The mean age of the children included in the study was 13.5+3.2
years (range: 5-17.8 years). Palpitation was accompanied with
chest pain in 218 patients, shortness of breath in 152 patients,
weakness in 67 patients, numbness of the hands and face
in 21 patients, nausea in 16 patients, dizziness in 12 patients
and fainting in three patients. Dysrhythmia was detected in
306 patients (18.2%). Of the patients with dysrhythmia, 171
(55.8%) had supraventricular extrasystole (SVE), 82 (26.8%)

aritmilerin ilk semptomu olabilecegi mutlaka akla getirilmelidir.
Hayau tehdit edebilecek ¢ogu ritim bozukluklarini hastalarin iyi bir
sekilde analiz edilmesi ve temel kardiyolojik inceleme metodlarinin
kullanilmasi ile saptamak miimkiindiir.

Anahtar Sézciikler: Carpint, elektrokardiyografi, ritim holter,
semptomlar, cocuk

had ventricular extrasystole (VES), 22 (7.2%) had ectopic
atrial rhythm, 12 (4%) had Wolff-Parkinson-White syndrome
(WPW), 9 (3%) had supraventricular tachycardia (SVT), five
(1.6%) had VT episodes, one had long QTc syndrome, one
had hyperthyroidism-induced sinus tachycardia, one had atrial
flutter (AF), one had focal atrial tachycardia (FAT) and one
had catecholaminergic polymorphic VT. Genetic testing was
performed in four patients to evaluate their genetic dysrhythmia.
Two patients with suspected arrhythmogenic right ventricular
dysplasia (ARVD) (Figure 1) were evaluated using cardiac MRI.
Of the patients with SVE, 82 (48%) were male and 89 (52%)
were female. Of the patients with premature VES, 39 (47.6%)
were male and 43 (52.4%) were female. Although no statistically
significant difference was noted, the incidence of SVE and
VES in males was slightly higher than in females (p>0.05).
Supraventricular extrasystoles identified on Holter monitoring
or ECG were considered to be benign dysrhythmias and were
followed-up without any treatment. Similarly, 22 patients with
ectopic atrial rhythms did not require any treatment. Medical
treatment was commenced in 13 of the 82 patients with
ventricular extrasystole due to frequent VESs (Figure 2). The

Figure 1. Magnetic resonance imaging of a 3-year-old
patient with suspected ARVD shows enlargement of right
ventricular outflow tract

ARVD: Arrhythmogenic right ventricular dysplasia
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follow-up Holter monitor recordings performed in all but two
of the treated patients showed a significant reduction in VES
frequency.

We found that the VES rates were reduced after rearranging the
medical treatment in two patients whose first-line treatments
were unsuccessful. Sixty-nine patients who were found to
have a low VES frequency in the Holter monitoring and who
had no increase in VES in the cardiovascular stress test, were
considered to have a low risk and followed-up without treatment.
Electrophysiological studies (EPS) and catheter ablation were not
required in any of the patients with VES. Of the five patients with
non-sustained VT episodes, one is currently being followed-up
with medical treatment. The remaining four patients who were
found to have a short coupling interval and frequent VES were
referred to undergo risk analysis for EPS and catheter ablation.

Seven out of twelve patients who were found to have WPW
syndrome on ECG were referred for EPS and catheter ablation
risk analysis (Figure 3). The other five patients with WPW were
younger and had no documented episodes of SVT. Therefore,

these patients were placed under clinical follow-up after their
families were informed and educated about SVT episodes. Eight
of the nine patients with supraventricular tachycardia were
referred for catheter ablation. One patient with a slow-fast SVT
episode of 10-15 beats in the Holter monitoring was placed under
follow-up with medical treatment due to the young age. One
patient with hyperthyroidism-induced sinus tachycardia was put
on beta-blocker therapy until the results of the thyroid function
tests returned to normal. In this patient, sinus tachycardia
resolved after the patient’s thyroid functions improved. In one
patient, FAT was controlled with medical treatment at the acute
stage and tachycardia did not recur during the follow-up period.
In a patient with a history of exercise-induced syncope, an episode
of bidirectional VT developed during the cardiac stress test
(Figure 4) and the patient was diagnosed with catecholaminergic
polymorphic VT. The patients symptoms improved after
receiving therapy a beta-blocker therapy. Flecainide was also
initiated and left sympathetic denervation was performed. One
patient diagnosed with long QTc (QTc: 480 msec) syndrome
was placed under beta-blocker therapy and followed-up. Another

Figure 2. Three-channel 24-h Holter monitoring shows monomorphic VES in a 15-year-old patient

VES: Ventricular extrasystole

il Qe 4t me
: m
|QTCF: 419 ms.

2
=

%
L

mEEn e e e e

Figure 3. The basal ECG of a 10-year-old patient diagnosed
with Wolff-Parkinson-White syndrome who underwent
catheter ablation shows a short PR interval, delta wave, and
wide QRS

ECG: Electrocardiography
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Figure 4. A patient with a history of exercise-induced
syncope who had a bidirectional VT episode at the fifth
minute of the cardiac stress test was diagnosed with
catecholaminergic polymorphic VT

VT: Ventricular tachycardia
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patient diagnosed with atrial flutter started receiving therapy
with sodium warfarin (with an INR range of 2-3) and a beta-
blocker to control the heart rate. Sodium warfarin therapy was
continued for three weeks and then synchronised cardioversion
followed by transoesophageal echocardiography was performed.
One month after the cardioversion, the atrial flutter recurred and
the patient was referred for catheter ablation therapy.

In addition, MVP was detected in 12, ARF-induced heart
valve disease in 8 and BAV in 7 patients included in this study
(Table 1). Clinical follow-up of all the patients was continued
periodically.

Discussion

Palpitation is defined as a disturbing sensation of flutter in
the chest. Patients may often describe sinus tachycardia when
they present with complaints of palpitation. Conditions such
as panic disorders, anaemia, hyperthyroidism, obesity and

Table 1. Demographic characteristics and diagnosis of

patients

N=1680
Mean age (min - max) years 13.5+3.2 (5-17.8)
Gender
Male/female (751;5(;2)'5%)/966
Chest pain 218 (13%)
Respiratory distress 152 (9%)
Debility 67 (3%)
Hands and face numbness 21 (1%)
Nausea 16
Dizziness 12
Syncope 3
Premature supraventricular extrasystole 171 (10.2%)
Premature ventricular extrasystole 82 (4.8%)
Ectopic atrial rhythm 22 (1.3%)
Wolff-Parkinson-White syndrome 12
Supraventricular tachycardia 9
Non-sustained ventricular tachycardia 5
Long QTc syndrome 1
Catecholaminergic polymorphic VT 1

Sinus tachycardia due to hyperthyroidism 1

Atrial flutter 1
Focal atrial tachycardia 1
Mitral valve prolapse 12
Heart valve disease due to ARF 7
Atrial septal defect 5
Coronary artery fistula 3
Patent ductus arteriosus 3
Ventricular septal defect 1

ARF: Acute rheumatic fever, VT: Ventricular tachycardia

non-cardiac sinus tachycardia such as postural orthostatic
tachycardia syndrome may also lead to the complaint of
palpitation. Dysrhythmias other than these are also important
causes of palpitation. Palpitation is a feeling of discomfort
caused by dysrhythmias. The present study primarily focused on
dysrhythmias. Patients may express their feeling of palpitation in
several ways: by saying that sometimes their heart beats quickly,
sometimes there is a feeling of fluttering wings in their chest,
sometimes there is a short-term twisting sensation in their chest
that repeats from time to time and sometimes it feels as if they
felt their heartbeat in their mouth. A detailed history should
be obtained before assessing the possibility of dysrhythmia and
the need for further examination in a child presenting with
a complaint of palpitation. It should be kept in mind that
young children may find it difficult to express their feeling of
palpitations and it should be known that the underlying causes
of fainting and chest pain in paediatric patients may be serious
dysrhythmias. Similar to our study, complaints such as chest
pain, shortness of breath and fatigue are frequently reported in
addition to palpitations (1). SVE and ectopic atrial rhythm are
frequently observed in children using 24-h Holter monitoring,
although they rarely present with symptoms. They are usually
of no clinical significance and do not require treatment (1).
The clinical significance of supraventricular extrasystoles is that
they can trigger some re-entrant tachycardias. In our study, SVE
was the most common dysrhythmia and no patient with SVE
required treatment. The nature of the palpitation, its onset and
whether or not it is sustained can give us a clue about the cause
of the palpitation. One of our patients reported experiencing
palpitations for 15 days and that this complaint has been
persisting. The patient’s ECG showed sinus tachycardia that was
incompatible with symptoms and hyperthyroidism was detected
in the patients thyroid function tests. Beta-blocker therapy
was commenced for tachycardia and tachycardia resolved after
controlling hyperthyroidism.

Nodal premature beats are narrow QRS complexes with no P
wave as the excitation originates from the AV node. Rarely, there
may be an inverse P wave just in front of or behind the narrow
QRS complexes. Nodal premature beats are mostly benign and
do not require treatment.

The duration of the palpitation with other accompanying
symptoms such as fainting and the patient’s age facilitates the
identification of the underlying cause. Premature VESs are
described as occasional twisting and short-term compression in
the chest or short-term shortness of breath. When a thorough
history is taken, it may be possible to obtain this information
from the paediatric patients. Premature VES is common in
healthy children as well as in children with heart disease. Without
significant heart disease, isolated premature VESs occur in 10-
15% of infants and 20-35% of adolescents, whereas ventricular
tachycardias are rare (2-5%). Most are benign and few require
treatment (6-8). Consistent with the literature, medical therapy
with good response was initiated in very few patients in the
present study and none of the patients required EPS and catheter
ablation.

285



Kahraman Yakut. Management of Palpitation in Children

Although ventricular extrasystoles are often idiopathic, they
may be associated with cardiomyopathy, myocarditis, diffuse
myocardial damage, coronary artery pathologies, hypokalaemia,
hypocalcaemia, acidosis, or hypoxemia (9,10). Most of the
premature VESs that require medical therapy can be suppressed
using drug therapy and catheter ablation may rarely be needed
(10). Medical treatment alone was sufficient without the need
for catheter ablation in all of our patients with premature VES.
A VES rate higher than 20% of the 24-h total QRS complex is
described as very frequent VES and because this is considered a
risk factor for cardiomyopathy, it is recommended that patients
be placed on medical therapy or undergo catheter ablation
(8,11-13). As reported in the literature, four of our patients with
frequent VES who experienced episodes of non-sustained VT
were referred for catheter ablation and the VT episodes of one
patient were controlled with medical treatment.

The treatment of WPW syndrome depends on the type of
dysthythmia, clinical condition and age of the child. Catheter
ablation is the recommended treatment for older children (14-
18). Catheter ablation has a high success rate and the long-term
use of medications is not required (14-18). In our study, in
accordance with the recommendations in the literature, older
children with WPW syndrome were referred for EPS and catheter
ablation. Families of younger patients who had no documented
episodes of SVT were taught on how to check the pulse in order
to recognise an SVT episode and the patients were placed under
clinical follow-up.

The risk of recurrence of SVT in infants is high in the short
term; thus, prophylactic antiarrhythmic drug use is required.
Prophylactic drugs are usually given for 6-12 months and most
infants do not experience recurrence after this period (19,20).
The persistence of pre-excitation findings on ECG significantly
increases the risk of SVT recurrence. If SVT occurs or persists
in older children, catheter ablation is recommended since
spontaneous recovery is unlikely (19-22). In the case of SVTs
that are resistant to medical therapy, catheter ablation can be
performed with high success and low complication rates at any
age including new born infants (21-29). In our study, all but one
patient with SVT were referred for catheter ablation. One young
patient with SVT was followed-up with medical therapy.

Although catecholaminergic polymorphic VT is rare in children,
it is one of the dangerous ventricular dysthythmias with a
high mortality risk (30,31). The observation of bidirectional
ventricular premature beats and/or polymorphic VT episodes
in ECG recordings during exercise or during Holter monitoring
are characteristic findings for diagnosis (30,31). Similarly,
bidirectional VT episodes were detected in one patient with
exercise-induced syncope during the cardiac stress test in our
study. In this patient, syncope attacks were not observed after the
initiation of beta-blocker plus flecainide therapy together with
left cardiac sympathetic denervation.

Arrhythmogenic right ventricular dysplasia is a disease
characterised by the replacement of the myocardium of both
ventricles, usually the right ventricle by fat and fibrous tissues
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(32,33). It occurs in a wide clinical spectrum and the patients
may be asymptomatic; however, heart failure, dysrhythmia, or
sudden death may be the first sign of the disease (32,33). It is a
genetic disease and early diagnosis and treatment increases the
quality oflife and duration. There is no standalone diagnostic tool
for ARVD. Diagnosis is made by clinical, electrocardiographic
and radiological features. According to the diagnostic criteria
updated in 2010, two major or one major and two minor criteria
are required for the definitive diagnosis (33). The two patients
in our study did not fully meet the diagnostic criteria but were
followed-up as suspicious cases.

The main concerns in patients examined for palpitations are the
identification of patients who are at risk of sudden cardiac death
and making efforts to reduce this risk; this is a crucial reason
for the diagnosis and treatment of dysrhythmias that trigger
cardiomyopathies. In our study, a patient with catecholaminergic
polymorphic VT and another patient with long QT¢ syndrome
at risk of sudden cardiac death were placed on a therapy. In
addition, one patient with AE, one with FAT and patients with
frequent polymorphic VES who were considered to be at risk for
cardiomyopathy were placed on a therapy.

Study Limitations

The retrospective design of this study is an important
disadvantage with regard to data collection and analysis. The
retrospective study design also complicates the testing of the
accuracy of diagnosis by questioning the palpitation complaints.
The large sample size screened in this study is considered to be
an important strength.

Conclusion

Palpitation is the most important symptom of dysrhythmias in
children. In patients presenting with palpitations, the possibility
of a cardiac disease that can be fatal and result in sudden death
should not be overlooked. Reducing the families’ anxiety can
only be possible by determining the causes of the palpitations.
The most important step for starting treatment is to first detect
these dysrhythmias.

Ethics

Ethics Committee Approval: Retrospective study.
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Peer-review: Externally peer reviewed.
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