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T3] A.A. 1999 ACC/AHA Practice Guidelines
for ambulatory electrocardiography” 1114 Indications
for AECG Monitoring in Pediatric Patients el ?J]lﬂ‘ﬁ

1. Class1

1.1 Syncope, near syncope, or dizziness in
patients with recognized cardiac disease, previously
documented arrhythmia, or pacemaker dependency

1.2 Syncope or near syncope associated with
exertion when the cause is not established by other
methods

1.3 Evaluation of patients with hypertrophic
or dilated cardiomyopathies

1.4 Evaluation of possible or documented long
QT syndromes

1.5 Palpitation in the patient with prior surgery
for congenital heart disease and significant residual
hemodynamic abnormalities

1.6 Evaluation of antiarrhythmic drug efficacy

during rapid somatic growth
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1.7 Asymptomatic congenital complete AV
block, nonpaced

2. Class Ila

2.1 Syncope, near syncope, or sustained
palpitation in the absence of a reasonable explanation and
where there is no overt clinical evidence of heart disease

2.2 Evaluation of cardiac rhythm after initiation of
an antiarrhythmic therapy, particularly when associated
with a significant proarrhythmic potential

2.3 Evaluation of cardiac rhythm after transient
AV block associated with heart surgery or catheter
ablation

2.4 Evaluation of rate-responsive or physiological
pac- ing function in symptomatic patients

3. Class IIb

3.1 Evaluation of asymptomatic patients with
prior surgery for congenital heart disease, particularly
when there are either significant or residual hemodynamic
abnormalities, or a significant incidence of late post-
operative arrhythmias

3.2 Evaluation of the young patient (< 3 years
old) with a prior tachyarrhythmia to determine if
unrecognized episodes of the arrhythmia recur

3.3 Evaluation of the patient with a suspected
incessant atrial tachycardia

3.4 Complex ventricular ectopy on ECG or
exercise test

4. Class III

4.1 Syncope, near syncope, or dizziness when
a noncardiac cause is present

4.2 Chest pain without clinical evidence of
heart disease

4.3 Routine evaluation of asymptomatic
individuals for athletic clearance

4.4 Brief palpitation in the absence of heart

disease
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4.5 Asymptomatic Wolff-Parkinson-White

syndrome
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52 AU (28.57%) g Class T 911U 85 AU (46.70%)

1&19104120185Un15A599 24-hour holter
ECG monitoring 1A Figlasumssnuuandiafiy
fihelaumsdunaeIms $1uau 119 AU (65.38%)
Taensnuniiladuiaianag $149u 26 A (14.29%)
lasumsih Radiofrequency ablation (RFA) 314U
4 Au (2.20%) 1asumsmida $1191 1 AY (0.55%)
lasumssnuiaremsld pacemaker $1494 3 Aw
(1.65%) 1A51n130399 Exercise Stress Test (EST)
iRy $1191 20 AU (10.99%) 143159 Tilt table
tost ITIRY $1190 9 AU (4.95%) (FaA13199 1)
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Abnormal Normal
All patient holter holter
n=182 n=111 n=71
(60.99%) (39.01%)

Age (months), mean (SD) 87.10(57.43)  77.36 (61.04) 102.39 (48.22)

v Y] a 1o a o ex No.(%
ﬁ?[ﬂﬂiﬁﬂﬁ?i%WﬂWil!ﬁﬂﬂuﬂ AIUIU 36 AU (19.78%) Sex No()
, - Boy 89 (48.90) 54 (48.65) 35 (49.30)
I o a o o .
Wulsamlanmanienas 314U 6 AU (3.30%) U -Gl BELIY  5TG139  36(:070)
Tsnlseidaoun Wy sidadiie, anidulasy presentation 1o 04
i G] " 2 4 - Asymptomatic (Accidental finding) 72 (39.56) 59 (53.15) 13 (18.31)
Tsaueunaanmielayilaoany, I3nausn, Tuberous - Palpiation WO 014D 22 (099
a a ’ ’ - Chest pain 19 (10.44) 7(6.31) 12 (16.90)
- Ko Zay 2 a -5 nc:pe 16 (8.79) 5(4.50) 12 (16.90)
sclerosis complex Wuau U 18 AY (9.89%) U _Oyth N b6 e T
va a I Y] Y 1 L X ) ’ o
ﬂi%’}ﬁﬂ]u']ﬁﬁ"lﬂﬂﬁﬁlﬂuiﬁﬂﬂ’ﬂﬂ llﬂ“;ﬂ Brugada - Palpitation and chest pain 14 (7.69) 7(6.31) 7 (9.86)
v ' - Palpitation and syncope 4(2.19) 3(2.70) 1(1.41)
syndrome, aum%m"lnmmﬂmﬂ ITUIU 4 AU - Chest pain and syncope 2(1.10) 2(1.80)
. vm it o R - Chest pain and dyspnea 1(0.55) 1(0.90)
(2.20%) greldsziarmdaale 91uau 13 au - Syncope and sizre 1039 — 1090
Y wag ¥ o o Y a o - Respiratory distress in newborn 2(1.10) 1(0.90) 1(1.41)
(7 14%) E!TJ’JEJfI‘]JS$ﬁﬁi%ﬂ'ﬁﬂﬂ'lﬂ’ﬂfﬂlﬂuﬂﬂﬂﬂ?nz - Palpitation, chest pain and syncope 1(0.55) 1(0.90)
] o Y Yo
UINOU UIU 17 AU (9.34%) [ﬂﬂ’)ﬂhlﬂiﬂﬂWiﬁi'm History of cardiac disease no.(%)
- No heart disease 140 (76.92) 77 (69.37) 63 (88.73)
12-lead ECG WuRalnd 31471 68 AU (37.36%) - Congenital Heart Disease** 36(1978)  30(27.03) 6 (8.45)
A A o - Acquired Heart Disease™** 6(3.30) 4(3.60) 2(2.82)
Wa 12-lead ECG #alna 91491 105 AU (57.69%)
- o = . Underlying disease**** no.(%) 18 (9.89) 11(9.91) 7(9.86)
Lm%lliJlINﬁiJu‘ﬂﬂ 12-lead ECG 911U 9 AU (4.95%) ) o
History of Ist degree relative with 4(2.20) 1(0.90) 3(0.90)
A Y nm Yo o R RPTIT o
mmmﬂmagaqiymﬂ, "lu"lmumiuuwﬂmmu cardiac disease no.(%)
= J Y < < 1q ¥ istory of cardiac surgery no.(% . . .
Apu ATV lsane1a uazRtreananlyl oy efcadiacsurgen o 00 BOI 9D 460
1 A (1 Current medication no.(%)
AITNTINUD Eﬂ’]jﬁijﬂ - Antiarrhythmic drug 17 (9.34) 14 (12.61) 3(4.23)
9 1
VoUIFIUNITATIV 24-hour holter ECG Electrocardiogram 10.%)
L A o - Normal 68 (37.36) 31(27.93) 37 (52.11)
monitoring uU9AY Class T 914U 22 AU (12.09%) - Abnormal 105(57.69) 76 (68.47) 29 (40.85)
- NARHERE 9 (4.95) 4(3.60) 5(7.04)
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Abnormal Normal
All patient holter holter
n=182 n=111 n=71
(60.99%) (39.01%)
Indication of holter no.(%)
-Class I 22 (12.09) 15 (13.51) 7 (9.86)
- Class ITa 23 (12.64) 14 (12.61) 9 (12.68)
- Class IIb 52(28.57) 48 (43.64) 4(5.71)
- Class III 85 (46.70) 34(30.91) 51(72.86)
Management no.(%)
- Observe 119 (65.38) 66 (59.46) 53 (74.65)
- Antiarrhythmic drug 26 (14.29) 20 (18.02) 6(8.45)
- Radiofrequency ablation (RFA) 4(2.20) 4(3.60) -
- Surgery 1(0.55) 1(0.90)
- Pacemaker 3(1.65) 3(2.70)
- Exercise Stress Test (EST) 20 (10.99) 16 (14.41) 4(5.63)
- Tilt table test 9(4.95) 3(2.70) 6(8.45)

* Nausea, Dizziness, Dyspnea, Seizure, Edema, Fever, Fatigue

** Atrial septal defect (ASD), Ventricular septal defect (VSD), Atrioventricular septal
defect (AVSD), Patent ductus arteriosus (PDA), Pulmonic stenosis, Tetralogy of fallot
(TOF), Dextrocardia, Double inlet right ventricle (DIRV), Single ventricle, Single atrium,
Pulmonary hypertension, Heterotaxy syndrome, Total anomalous pulmonary venous
return (TAPVR), Ebstein anomaly, Interrupted aortic arch, Right ventricular outflow
tract obstruction, Pulmonary atresia with ventricular septal defect (PA/VSD), Major
aortopulmonary collateral arteries (MAPCA), Double outlet right ventricle (DORV),
Cardiac rhabdomyoma, , Hypertrophic obstructive cardiomyopathy (HOCM), Dilated
cardiomyopathy (DCM), Wolff-Parkinson-White syndrome (WPW), Idiopathic left
ventricular tachycardia (ILVT)

**% Coronary aneurysm, Complete heart block, Pulmonary hypertension, Kawasaki
Disease, Rheumatic Heart Disease

#xxk Allergic rhinitis, Atopic Dermatitis, Obstructive Sleep Apnea, Tuberous sclerosis
complex, Bronchopulmonary dysplasia, Digeorge syndrome, Thalassemia, Epilepsy,
GO6PD deficiency, Down syndrome, Asthma, Attention-deficit/hyperactivity disorder

*H%%% No data

Sunndeyamumsieii 2 ny giamseiviia
voun iz luduiadanaziinuly 24-hour holter
ECG monitoring Fanua 182 A9 nuauAalng
ﬁ’;ﬂﬁllﬂ 123 ﬂ%’:ﬂ 111 Premature atrial contraction
(PAC) 1MUIU 41 ﬂ%ﬂ (22.52%), Premature ventricular
contraction (PVC) 91U 46 ﬂ%ﬂ (25.27%), Atrial
tachycardia (AT) 91U 6 ﬂ%ﬂi 1(3.29%), Supraventricular
tachycardia (SVT) 914U 4 ﬂi? 3(2.19%), Atrial flutter
UM 1 ﬂ‘g’ 1 (0.55%), Ventricular tachycardia (VT)
NUIU 1 ﬂ%ﬂ (0.55%), First degree AV block 31171
2 ﬂ%’:ﬁ (1.09%), Secondary degree AV block 314U
2 ﬂg’:ﬂ (1.09%), Complete AV block 31UIU 4 ﬂ%ﬂ
(2.19%), Complete Right Bundle Branch Block (RBBB)
U3 ﬂ%l 3(1.64%), Wolff-parkinson-white syndrome
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(WPW) 91191 6 A1 (3.29%), Sinus arrhythmia 31171
6 7139 (3.29%) 1z QT prolong MU 1 AFY (0.55%)
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Incidence

Type
P n =123* (%)

Premature contraction no.(%)

- Premature atrial contraction (PAC) 41 (22.52)
- Premature ventricular contraction (PVC) 46 (25.27)
Atrial Arrhythmia no.(%)

- Atrial tachycardia 6(3.29)
- Supraventricular tachycardia 4(2.19)
- Atrial flutter 1(0.55)
Ventricular tachycardia (VT) no.(%) 1(0.55)
AV Block no.(%)

- First degree AV block 2 (1.09)
- Secondary degree AV block 2 (1.09)
- Complete heart block 4(2.19)
Complete Right Bundle Branch Block no.(%) 3(1.64)
Wolff-parkinson-white syndrome (WPW) no.(%) 6(3.29)
Sinus arrhythmia no.(%) 6(3.29)
QT prolong no.(%) 1(0.55)
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monitoring
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ECG ttag 24-hour holter ECG monitoring ‘ﬁgﬁﬁmﬂ
173 AU ﬂmﬁmﬁﬁ ANy diagnostic testing U84
12-lead ECG lugihefifiomsasdoniigialadu
HATIN Y Lfiﬁ]@]i’si] 24 hr holter ECG monitoring
Gﬁqgﬂu standard investigation WU sensitivity U3
abnormal 12-lead ECG Gluéjﬂﬁﬁl abnormal Holter f©
71%, specificity U89 normal 12-lead ECG 1u;§ﬂﬂﬂ°ﬁ
Holter 1/n@ Ao 56%, positive predictive value (PPV)
U abnormal Holter Lﬁ'ﬂéjﬂ’m abnormal 12-lead ECG
o 72%, negative predictive value (NPV) U4 normal
Holter Lﬁflé}ﬂﬂﬂ normal 12-lead ECG A9 54%
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Holter

Abnormal Normal

Abnormal 76 29 105 PPV =0.72
ECG

Normal 31 37 68 NPV =054
107 66 173*

Sensitivity = Specificity =
0.71 0.56
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Incidence of cardiac arrhythmia by using
24-hour holter ECG monitoring for assessment
of pediatric patients with possibly
arrhythmia-related symptoms
in Chiangrai Prachanukroh hospital

Sirichan Larpnarongchai, Sorawit Pongpittayut, Kannika Pitipakorn
and Yaowalak Jariyapongpaiboon

Pediatric cardiology unit, Department of pediatric, Chiangrai Prachanukroh hospital, Thailand

Background : An arrhythmia is a problem with rate or thythm of heartbeat that it effect the
heart’s ability to pump blood insufficiently to other organs.Most arrhythmias are harmless,
but some can be serious and even life-threatening.So it is important to know about type of
arrhythmia and treatment.

Objective : To describe incidence of cardiac arrhythmias in 24-hour holter ECG monitoring
and to study diagnostic test of 12-lead ECG in pediatric patients with arrhythmia-related
symptoms when using 24-hour holter as standard investigation.

Methods : Retrospective descriptive study

Result : The 24-hour holter was done in 182 patients. Abnormal holter 60.99%.Age group
from birth to 15 years old and 6 months.Mean age was 87.10 months old (£57.43).Boy
48.90%.The most common presentations were accidental finding 39.01%, palpitation 20.88%,
chest pain 10.44% and syncope 9.34%.Type of the most arrhythmia in 24-hour holter were
PAC 22.52% and PVC 25.27%.12-lead ECG was sensitivity 71%, specificity 56%, PPV
72% and NPV 54%.Management in those patients were observed 65.38%, antiarrhythmic
drugs 14.29%, Radiofrequency ablation (RFA) 2.20%.

Conclusion : 24 hr holter is the gold standard to diagnose arrhythmia especially in patient
with unclear history taking, physical examination and 12-lead ECG including to diagnose
life threatening arrhythmia condition.It is help to follow up after treatment.However patients
with abnormal 12-lead ECG is more likely to be associated with abnormal 24 hr holter.
Keyword : cardiac arrhythmias, electrocardiography, 24-hour holter ECG monitoring

wa s o Y a o Y A o 2 A o <

auamsaimsnuazia luaudavanznnms Isaseaiuinaau iwihiale 24 %2l 193
Y &g A o o Y a o = o

lugtheannaedenzialauauaatanaz lulsanennayeasielssynuns ey



