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Arrhythmia

pUuUS [NBaLATYg

AIH2:MSIGURDIA

auniianszualiluaizdndnnain sino-atrial node (SAN) nizAuliiia atrial
depolarization (P wave) lagnIzua W98 InIWaINA AR IUBNIEIABIA 1IN
atrio-ventricular node (AVN) uaz His bundle Tvazaanszualuiizviiliiin isoelectric
line (PQ segment) faufiazannazdusm bundie branch 1atneuazI uaznIzdUl¥iA
ventricular depolarization (QRS) &7 PR interval f@mm;méu FuD9 P wave ﬁﬂf\mﬁm’m
989 QRS complex Tnewann1s vnnazualnideimannfiosunels uaz bundle branch
e Sanrneuwazril® ventricular depolarization WalwailnglAaesiwuas QRS
complex zuaudulnd [QRS duration =0.08 (newborn), <0.09 (infant), <0.12 sec
(older child)] sw T wave 15lwHaa1n ventricular repolarization Fiaviiasrazn1aiduile

NUnA 1380797 normal sinus rhythm (3U7 1)

5') Narrow QRS

| 1) QRS follow each P wave
F oy

3) P wave cil
Same morphology in 4) PR interval 2) Normal P axis
each lead Normal & constant Upright P in lead |, Il, avF

sUn 1 adwnlidmlandu normal sinus rhythm Gediasfinmuantfinsunnde aedl

1) # QRS aunat P wave )n@a 2) P axis 8¢3:13719 0 - 90° 3) P wave Tuusaz lead

] v =

ez Teniefmionnn 4) PR interval Unfiuaziin 9 1w 5) QRS wautininf



Ramathibodi Handbook of NICU

Arrhythmia

emznmaaniilandansmeidn sinus rhythm Tadnududaeasiiaas 3an31 sinus

arrhythmia Zeldiuidunsiiuindenas

Bradycardia
1. Sinus bradycardia wuvaefiga wnfldnnnaduiduinllideieuongimy
flonisuansresnisluaienidonfianas (38n97 symptomatic sinus bradycardia
Fesmlngiinannizndsteandanluien nazanNauiengsluanss nianie
flalndwe

Management T#iurinn13inslaeUjufan PALS bradycardia algorithm
2. Third degree Management AV block {nwulwmanuiniinniamerainisuianrala
wwudle ennazudlnfldasnsnsw AV node 16 Aanwuzadulniiilade AV
dissociation, constant P wave rate (sinus P wave Un#) waz ventricular rate 41 laad
QRS complex wAUUNA

Management N1319 external, transvenous ¥3e epicardial lead pacemaker

Narrow QRS Complex Tachycardia
A. Regular RR interval
QRS duration =0.08 (newborn), <0.09 (infant), <0.12 sec (older child)
1. Sinus tachycardia
e 1in31N sino-atrial node (SAN) nizduliiinnszualuiisininund
o lildnziladunindmiz uadunalnnIneuane@eiienesan1ILingm o
mﬂﬁﬁmm mafadelwden (sepsis) nizfen wilane
o anMaaniale azliiTinnniinld
e Beattobeat variability #111% RR interval Teiaafi
Management InB1ANNE NS
2. Supraventricular tachycardia (SVT)
e LiN2N re-entry circuit 3211119708 AI IATIDILULAZ IBIANY (atrio-ventricular junction)
- Atrioventricular re-entry tachycardia (AVRT) nizualndaix1i AV node uas

2 a & . .
YUN19 accessory pathway tiaLlw re-entry circuit



anud ladnAswg Arrhythmia

- Atrioventricular nodal re-entry tachycardia (AVNRT) tianelu AV node
e Constant RR interval: rate >200 (child), >220 (infant), >240 bpm (newborn)
o Anlawy Pwave (mnwuaziiu retrograde P wave) samaawialasinlvg >260 bpm
Management 1%n135ns1ite hemodynamics Taiaesa Taun
o nal¥pondian Wanmuanmelalilas waztremels minddeed
e 1##1 adenosine (IV rapid push & flush) 21719 0.1 mg/kg/dose (§ign 6 mg)
T L@ Tmerinawadn 2 i (g9ga 12 mg)
e 138N13%11 direct current synchronized cardioversion 0.5-1 J/kg (A73 sedate
pthediwaiid uwazldvinlinisinemenszualwingdiines)
3. Atrial tachycardia
o 1inan foci Auwlu atrium A ll% SAN (non-sinus arrhythmia) ﬁﬂﬁ:ﬁ:ﬂﬁtﬁﬂmum
TuA5anIUnd (>95" percentile d1miuene) 81afd foci A1nNIT 1 urs 3and
atrial ectopic tachycardia (AET) 8n3nn1aeuiala 120-300 bpm daulvigiiiiv
200 bpm AnNWUH circulatory collapse tag cardiomyopathy
e vnil P wave Aiguiwlimilonsulu lead 1deaiu 23 waz PP interval Tainsdl
138N multifocal atrial tachycardia (MAT) s&ulviniiinann respiratory failure,
sepsis 1138 theophylline toxicity tiiadnwitlymdenans MAT azmelfies
o Atrial rate 57 wu P wave 11314 sinus P wave (P axis 919fani) %1 QRS complex
Management n151#e1 adenosine waz cardioversion lxg28lun193n®Y vInd
hemodynarmics lalass Tldenilioaiuan ventricular rate TalsiSuAwly Téud ful
digitalization dose (@‘U‘ﬂﬁ 44) 3n8n amiodarone 5 mg/kg IV over 30-60 min
4. Atrial flutter (AFI)
e LAinan re-entry circuit Tuvlavasunyn Inednd atrial rate 300 (200-400) bpm
e Ventricular rate 3ufiudnsiues AV conduction (degree 389 AV block)
- 1:1 AV conduction (AV conduction 1 @3 conduct 1o 1 @7 waaednlad AV block)
wladuwsan (300 bpm) Snwudnd hemodynamics Teaeit i1l perfusion
Ta# wazeradewlidn ventricular fibrilation 167
- 2:1 AV block (AV conduction 2 #4 block 1 #7) Walaiduanasadivit (150 bpm)
- 3:1 AV block (AV conduction 3 #7 block 1 #1)
Management n131##1 adenosine Tag1glun133ne1 watIgifaneueanain SVT nad
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|
=

fu 1:1 AV conduction ni hemodynamics Taimes 194%11 synchronized cardioversion
Special consideration vnlxwiladn atrial flutter .uamwmla @oeii transthoracic uag/vi3e

transesophageal echocardiography Lial#iiulainldil clot w3 thrombus agnmelumla

DHTaINIwN13¥N cardioversion SLﬁEJ’lL‘ﬂIa@’JU@N ventricular rate Tl 3aLAnly (ade 3)

B. Irregular RR interval

1. Junctional ectopic tachycardia (JET)

e imaniitaldauiimInesianst AV junction gnnizaurinlidasenszualnin

Ao =3

AenIIINIUNG Innumenasni1siiaailasuue
o gaMaewiala 170-260 bpm uazd AV dissociation Iaefi atrial rate 41171
ventricular rate ®13WU retrograde ventriculo-atrial (VA) conduction 1:1
Management anld wi electrolyte imbalance, anemia, hypovolemia 318M9M131#eN sedation
e inotropes s udn N3 cooling wazn131¥en amiodarone 5 mg/kg IV over 30 min
2. Atrial fibrillation (AF)
a a o a & Y] ] ° v . I
o Anandyandalnihinizangldm g wlaviasun il atrial rate 15380 400-600 bpm
Lazf P wave figaianann identify P wave Tolla ifunanwilanwmuenwan (fibrilation)
v Y @ £ 3 all Yas I o s a
o wulanagluan dnwulwannlasunisaamlaluude
e 3nd AV block laan

Management nRAouN133n=1 atrial flutter

Wide QRS complex tachycardia
QRS duration >0.08 (newborn), >0.09 (infant), >0.12 sec (older child)
1. Ventricular tachycardia (VT)
e QRS complex anafiansuztiu RS %3 sine wave uazoadansmeirownurie
WANFI
o Faauenain SVT vewiia 1éun SVT #if aberrant conduction %38 bundie branch
block Tun9UfiiA ¥n hemodynamics Taaesa TAsnwLaiowdn VT Tunamu
Management Jneae direct current synchronized cardioversion 1-2 J/kg %38
1461 amiodarone 5 mg/kg IV over 30 min, lidocaine 1 mg/kg IV bolus T#e1#8n
2 doses Tula1 10-15 min (total dose 3 mg/kg) fanae 25-50 mcg/kg/min IV drip

Special consideration ¥nnwuidu pulseless VT Tarnianansinanuazisayin CPR yiud



Critical Congenital
Heart Disease

WONa Wosl

Critical congenital heart disease (CCHD) 3 uwuniiu 4 ngalng laun

1. Right-sided obstructive lesions Tauwn pulmonary atresia (PA) with intact ventricular
septum (IVS), tricuspid atresia (TA), critical pulmonary stenosis (PS), tetralogy of Fallot
(TOF), single ventricle with PS

2. Left-sided obstructive lesions Taun hypoplastic left heart syndrome (HLHS),
interrupted aortic arch (IAA), critical coarctation of the aorta (CoA), critical aortic
stenosis (AS)

3. Parallel circulation lawn simple TGA

4. Mixing lesions TAun total anomalous pulmonary venous return (TAPVR), transposition
of the great arteries (TGA) with ventricular septal defect (VSD), truncus arteriosus,

single ventricle without PS

Diagnosis
1. Antenatal period N13%11 prenatal ultrasound 7183fang CCHD lavaneudia
2. Postnatal period Tui/a91niin13711 pulse oximetry screening (POS) lagniaAnnIad
Na9BTE 24 70, MIBnounNauUIn # sensitivity 76.5%, specificity 99.9% uazd
false positive 0.06% laadu SpO, 710971 (preductal) WiaNAUTY SpO, e
F19lad9mile (postductal) wazulawamn algorithm 289 American Academy of
Pediatrics (AAP), American Heart Association (AHA) iaz American College of
Cardiology (ACC)
o yNNlANA positive screen (failed test) AITMALMATDY hypoxemia INARIINTLYALA
% sepsis, pneumonia, PPHN Tuu1931ga1asaeyin full cardiac evaluation
minasde CCHD
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o nléna negative screen (passed test) M3andeiilonadn CCHD 16 itosan
CCHD pnuialaidl hypoxemia 3sril¥nsdansssieiiilainuanufialng wie
CoA 919R TRl HNUR BN TR AN TR0 mﬂﬁwﬁaumq 24 TN, LINVDITIN

Fatias POS @1sn3nfiangas CCHD 7w primary screening targets 1 PA, TA,

TOF, HLHS, TAPVR, TGA uaz truncus arteriosus (7 13@) Waz secondary screening
targets 8n 5 13a e CoA, IAA, Ebstein anomaly, double outlet right ventricle (DORV)
LA single ventricle

3. U33RUazn19937999Me Feilenmauazo N uaAsiLAnF IR WA NT AT CCHD 9%

e Naw rightsided obstructive lesions mManfienadeaile ductus arteriosus (DA)
L%Nﬂﬂ LNINE pulmonary blood flow %ur‘“fu ductus arteriosus (ductal-dependent
pulmonary blood flow)

e ngu leftsided obstructive lesions n13nia1n13%an L4 weak pulses, poor
perfusion, metabolic acidosis kae oliguria Lﬁla DA T (ductal-dependent systemic
blood flow) #3a813H81N13989 heart failure T4 tachypnea

° mju parallel circulation # cyanosis ®1n

e Ngx mixing lesions #n# cyanosis laxn Ao nIreuwites (congestive heart

failure) 881915AAN cyanosis LNINYIBROLTUAVIUIAYEY Mixing lesions

Investigation

1. Echocardiography LI gold standard Tun133%ase CCHD

2. Chest X-ray $18uanansmue pulmonary vasculature NI uIeana s uazgeUen
cardiac shadow 113U 9uazawInvesidlallnaeils

3. ECG pnatagluni13ifane CCHD uneeia

4. U3zt AUNIZUNINTOULAZ AN THLTIAIBNINTIY ABG, BUN, Cr, lactate

5. N13M3191N associated anomalies Waz syndrome #N °) AD1AWUIIN 190 head
ultrasound, KUB ultrasound, chromosome study, FISH for 22q11 deletion n3mhagae

velocardiofacial syndrome

Management

1. ﬂq'u right-sided obstructive lesions Lﬁaqmmﬁu ductal-dependent pulmonary blood
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flow farmaadliiidonlllan Inen13vnls DA e drenslden PGE (@‘uwﬁ' 44) uaz
A3 TINAILAENINN1TIHeN PGE1 191 apnea
2. ﬂq' H left-sided obstructive lesions Lﬁ;mmmﬂu ductal-dependent systemic blood flow
Fargoinld DA 1Wa §renn3lwen PGET uigpe3z3en11e pulmonary overcirculation
Laz systemic underperfusion vinlvien PGE1 auiagaiinli
3. ngx mixing lesions fiosweeNyinli systemic arterial uaz venous blood flow
mixing ful#aAeldliil cyanosis #nvwin metabolic acidosis 1% n13¥n balloon
atrial septostomy (BAS) 1w TGA
4. M3ne1dizAudizand
o m3treviela 1w n13ld CPAP w30 HHHFNG nadiniand! heart failure #9103
Taigu3s MNo1M3gHis9e1adesld endotracheal tube wazldiadnstagmela
o IHENITNOENIMEIZEN AITINATITIN MNMINA heart failure
e finmn vital signs ag19lnade Na1swla umbilical artery catheter (UAC)
iiol¥3n BP
o n3lvien 1w diuretic drugs Tunatikdl heart failure, 7.5% NaHCO, 1-2 mmol/kg/
dose IV drip n3thdl metabolic acidosis kaz vasopressors/inotropes NIthi
hypotension %38 myocardial dysfunction
5. NM33NWARE intervention W3aNIHGA RaNsDNTLe SpO, <75% w38 Pa0, <30

mmHg ¥381N13NHB1N13389 low cardiac output

Special consideration

1. mfﬁﬁ"[,aiﬁqmmwwﬁlmﬁa% nIalaIN1I09N echocardiography 1 8121307
7379 hyperoxia test = hyperventilation test (@U‘wﬁl 3) iipgaelun193fiass COHD
mjuﬁtﬂu right-sided obstructive lesions waz mixing lesions LazWa1aomnly PGE1
continuous IV drip N9 central line 1% N9 umbilical vein catheterization (UVC)
nausise

2. yinmanlé PGE1 infusion a1afa1sonld endotracheal tube foun1sdisia tiiasan
PGE1 fnainudetiiddnie apnea

3. Tsla9l% PGE1 Tumanilasda TAPVR with obstruction tipea nazsinldainisas

NIINERIRN



Cyanosis

WONE Wosd

Cyanosis w3anazides wuldiileszdu deoxyhemoglobin Tuidon >5 g/dL Taenaln
nMaianIzde Tawn
1. n@jmﬁlﬁmmmiﬂaaﬂ%wuﬁw (hypoxemia) AN

o mimelalaiifigene (hypoventilation) Taun szuutszamgnne 1w 90 encephalopathy
eninanavala W%@ﬂ?ﬂ@%ﬁ’]ﬁlh@@ﬁqj% \9% choanal atresia, vascular ring #1538
30932 DDY 32 NLaznaxile (neuromuscular disease)

o inIanvpndonaniilaviessnludne (right to left shunt) Tawn awnnainiala
\¥% transposition of great arteries (TGA), tetralogy of Fallot (TOF), total
anomalous pulmonary venous return (TAPVR), truncus arteriosus (TA) 138
mmmmwaamﬁaﬂiuﬂa@ s persistent pulmonary hypertension of the
newborn (PPHN)

e Ventilation perfusion (V/Q) mismatch leun mmmﬂﬂﬂa@ L7 transient tachypnea
of the newborn (TTNB), respiratory distress syndrome (RDS), meconium
aspiration syndrome (MAS), pneumonia, atelectasis niaannandengnneden
W% pneumothorax, pleural effusion

e Diffusion impairment 1% pulmonary edema

2. mjuﬁhﬂﬁlﬁmmmiﬂaaﬂ%muﬁ'ﬁ Taun polycythemia uaz hemoglobin-oxygen

binding AAUNA 15 methemoglobinemia

Diagnosis
1. YseTfimannasin Tnawmwizdaya prenatal ultrasound e1awulsaralausriudie
T3 A% Useiansfadassnineminssn dnsenleasuen lithium Use)a

Uaalila3ny (pulmonary hypoplasia) Usziainainias (oligohydramnios)
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NOAN WILH Cyanosis

2. Jazdaenaderresman leun szezafisuiae1n1s 8118 eI FNRwE U
NINUUH %ﬁwﬂumiﬂﬁﬁmmﬁ@ﬂﬂﬁmaﬂmi@mﬁu deninefiomn¥aemiotnuag
el (labile hypoxemia) sinwulunianiiudn PPHN
3. NPT
o szuumela Tdun dudammamela maniditfymmeszuutszam dninsmelai
viormelalaminane dmmanidtymmeszuuilauazmels Snmelad uas
Uz iesmnelanazansmenianigla 1@ stridor, retraction
o szuuiala Yazfindannadusaciala JannduAonroianLazang 2 e
Wadeeala wazni13m33a capillary refill time
o STULMLAUEIMT anad iUz egRndendald Feonanudandu
lsamlauanfinesfagudonla
e Dysmorphic features anafilsaiilausniiifinianeae
4. 7393 SpO, laele pulse oximeter v1n SpO, <95% Tunmsnasuimvuaazlin1IRang
MaInAnNzLden
5. Arterial blood gas (ABG) Lﬁaﬁﬁwﬁuﬁumaz@mﬁnﬁﬂ‘gul,t:mlﬁt,l,mmauﬂﬁwmﬂ%’ SpO,
n3tinand methemoglobinemia azwWue PaO, 1% blood gas Un# s SpO, M uay
Aoaddrinmaieduiaiuoandian
6. Hyperoxia test ldusnanngnizidetanliamilandinidasiiade (congenital
cyanotic heart disease) v3a PPHN aananliavena lagniilieandianidndu 100%
Wugunanitiemeladalyil
e Continuous positive airway pressure (CPAP) lagald face mask A5aU%HININ
TAunuasin Tenmanmelaniw CPAP Tdlunstinianmelalaies nie
e Positive pressure ventilation (PPV) #1un14 face mask Ingievnalaluaninund
(40-60 ﬂ%ﬂ/%?ﬁ) Y30
e PPV @4 endotracheal tube §188037 40-60 AT9/W1l
nasNTIemglafeandiandudn 100% {ugUnIanking 9 419fuunu 10-15 Wi
LA27379 blood gas vn PaO, >150 mmHg emadignaziismgainlsalan way
vn Pa0, <150 mmHg Wivziisungainlsavalaudiniasiaieinio PPHN
Tumaljifananansonld SpO, unu PaO, LfﬁaﬁmﬂﬁﬂﬁdwLL@:I@J‘;mm (non-invasive)
winiuaungainlan nasyin hyperoxia test SpO, AITlA 99-100% wsvniduaivig
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nlamlananuiaeiale) 3o PPHN sinwy SpO, <90%

7. Hyperoxia-hyperventilation test M tatedtasousnlansznitslsamlawssiingin
Feauay PPHN lnaldaandiawdndn 100% saniunisgiemelafisadu (120 assy/wi)
R it CO, Twdansasanriiliiie respiratory alkalosis f93z@ulvinli pulmonary
vasodilation swal# PaO_ uaz SpO, qﬁu F9ge3Rasen12z PPHN usdh SpO, v

Idgj 1 L 1 o a a al a dl
Pao, 1w aunspinaziduanlsamlawsdiniarfiader Waunan 1)

Hyperoxia test (100% Oz)
PaO, >150 mmHg %38 rise >20 mmHg PaO, <150 mmHg 10
w38 SpO, 99-100% 30 rise >10%  rise <20 mmHg %38 SpO, <90%

\ \

Pulmonary cause e Cyanotic heart disease
e PPHN

| Hyperventilation test

v v

PaO, >150 mmHg %38 SpO, 100% PaO, <150 mmHg %38 SpO, <100%

\ v

PPHN Cyanotic heart disease

PaOz; partial pressure of oxygen, PPHN; persistent pulmonary hypertension of the
newborn

Lqunﬁﬁ 1 N139339 hyperoxia-hyperventilation test

8. N30 pre-/postductal PaO, Y30 SpO, £1Wu3n preductal PaO, §9n71 postductal
PaO, 10-15 mmHg 38 preductal SpO, §9n11 postductal SpO, 10-15% 27283 RAng
Az PPHN

Investigation

1. Chest X-ray Watgifaselintan waziiolszfiugtinewasviila 3988 pulmonary

blood flow
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s &al .
NOAN WILH Cyanosis

2. Echocardiography twaifasglsaiilawaniiiia wazdedsziduanuawionlulan
AAN19N138a (shunt) saadanuaznisduaivesrila mnaigen1iz PPHN

MIIBaReLenlIanNIINARAIZT8Y (MINN 1)

A15197N 1 NMIIRReLenlsAnIsNNANIZ3 8

Cyanotic

Lung disease _
heart disease

Physical examination

e Respiratory distress # H Anlad

e Heart murmur Tud aAnlufl Jle

Hyperoxia test F>aO2 >150 mmHg PaO2 <150 mmHg F’aO2 <150 mmHg

Hyperoxia- F’aO2 >150 mmHg PaO2 >150 mmHg F’aO2 <150 mmHg

hyperventilation test

PaCO, AT paianeldANTw Undvdos

nuwenfanweaitan

Chest X-ray NUAIMNRALUNR Pulmonary vascularity wugissvalanain

109100 anng NIl waswuLianall

idiopathic PPHN AeonnnTunde
WEonUANMNAAUNG  Teems niUTiia
gpeten nathdu  weelsarmila
secondary PPHN

Echocardiography Unf WU right to left NUAMNRALUNR
shunt N9 PFO/PDA aa4latiainerila
Tnglaunulianala

PaCOQ; partial pressure of carbon dioxide, PaOz; partial pressure of oxygen, PDA;
patent ductus arteriosus, PFO; patent foramen ovale, PPHN; persistent pulmonary

hypertension of the newborn
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Management

1. Weamadnmelaldlas Woandianuazdremelamudorsd mIsnensze SpO,
TdlWguAulmunensannaedlsa viosznin 75-85% lunediadeidulsamla
wer A TRALT e

2. Washuazenizduanudwdonlunadifanududand viadon

3. uflaanuAaUnfvonimalwden electrolytes LAENNILARNIAANY

4. nydisedelsailawdindesfiaden Uinwnanaunngliaiile \iem373 echocardiography
mniftaseidungy ducta-dependent pulmonary blood flow Wa13w e PGE1
(@‘]JV]“?]I 44) uazidNIINaT 9L AEIYBIEN LT apnea

5. nidavdelsndon Tinssneimuaimgvelia

Special consideration

Tutlagiuliuuziiivinnsnasey hyperoxia-hyperventilation test wa? liogann
N34 echocardiography mmmiﬁmﬁﬁﬂﬁfﬂﬁgﬂéfaﬂLmue‘h Tnelugondesiunalde
9N Pao, figesnn uaznz alkalosis LN InageuRonafeinasnduluaoud
Aldann307 echocardiography l@agneiunaef iiadrenanlsauazl¥nissnue

WosaungnAoInoudise
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