120 Journal of Sakon Nakhon Hospital Volume Volume 23 No. 2 May - August 2020

SuIuLUDY Patient report

ms%’ymaé’mnisLLa1wW1ﬁ'qTaTu§'ﬂaﬂﬁﬁnnzﬁ'ﬂaﬁaaumﬁuw%
s'wﬁ'uﬁmaé’mnszuavlwi'ﬂ'lﬁﬁm'lm?{'ﬂaga

ANAST AIRANIUUI W1, 99, aEsAAnSlgATiala*

unange
Atrial fibrillation (AF) ﬁwuimf'fumqé’ﬂﬂﬁzua'lmﬂwﬁﬂﬂLﬂumazﬁéfaﬂﬁmmﬁwﬁ’aumfhﬁ'q
u,wamﬂummL?}mqaﬁﬂﬁ’tﬁ@mazsff'aﬂmﬂmmé’uiaﬁmawi"wmﬂ (@ Ventricular fibrillation (VF)
s lavgaduBeunay (Sudden cardiac death) 910N 13ANEINDI anu@Esdlumiiia AR Tudihe
Wolff-Parkinson-White (WPW) syndrome H1szma 15% Ingnalnmsiasiudahiniudany uaz
sz 25% "’Uam:ﬂw WPW syndrome ﬁ'l/mé’ﬂﬂima"lvmﬁﬁﬁ anterograde refractory period
Fun1 220 ms FeduiuFfuMaAa Ventricular fibrillation uasianesilaingaduidsumdunium
Fuhuilowuihedid a1z AF with Wew flunmenniiufissdodiusnm TnsmalSunszualiihiily
(Defibrillation) Gluﬁﬂwﬁmazmmé’uiaﬁwi"’l HazviaNIALeNEUTY AV node @y Verapamil,
Diltiazem, Digoxin uazngy Beta blocker mzazy i szualih lva runedamuunniusas iy
anuidoalunisifa Ventricular fibrillation uiinziaen Amiodarone filfodnauninats Safimiou
vulFluneil ﬂﬁ%’mgﬂﬂEJm'i%jﬂizua‘lv\lﬂw(radiofrequency ablation) tiesamaaanszualnihiad
unumddannlunmseiiadihe laglinuhmsdemadanszualihvihilfiduilestuniafa AR
ot30173 Famsamedanssualiihlugihefifinne: AF danusndemamlanauasmyamaiiisanszud
Tul#h Sadealimamyamadannagulrihiil nasumsinssaalihimilnnmsldnm Fluoroscope
Lﬁa@,ﬁwuwﬂqmﬂ%’mzua"mﬁwﬁﬂﬂ (Anatomical mapping) uazdyanalwihndumiiniean (Acti-

vation mapping)

51515@: Atrial fibrillation, Wolff~Parkinson-White Syndrome, Ventricular fibrillation,

Sudden cardiac death, Radiofrequency ablation.
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Ablation Technique in Patient with Pre—Excited Atrial Fibrillation with
a High Risk Accessory Pathway

Janejira Swasdimanont M.D., Dip. Thai board of Electrophysiologist, Cardiology*

Abstract

Atrial fibrillation (AF) with accessory pathway induced ventricular pre-excitation may be
life threatening due to the high risk to develop severe hypotension, ventricular fibrillation and
sudden cardiac death. AF with Wolff-Parkinson-White (WPW) syndrome is specific concern
because of the potential for degeneration to ventricular fibrillation related to rapidly conducting
anterograde accessory pathways. The risk of developing AF over 10 years in patients with WPW
is estimated at 15%, although the mechanism of increased AF risk is poorly understood.
Approximately 25% of patients with WPW syndrome have accessory pathways with short
anterograde refractory periods (< 220 ms), which are associated with a risk of rapid ventricular
rates and ventricular fibrillation. During AF, the ventricular rate is determined by competing
conduction over the AV node and the accessory pathway (s). As with any unstable arrhythmia,
defibrillation is recommended for hemodynamic instability. Agents that slow AV nodal conduction
without prolonging accessory pathway refractoriness (for example Verapamil Diltiazem Digoxin
and B Blocker) can accelerate the ventricular rate and precipitate hemodynamic collapse and
ventricular fibrillation in high-risk patients and intravenous amiodarone can precipitate ventricular
fibrillation and should not be used. The role of catheter ablation of accessory pathway is safety
and efficacy. However, ablation of the accessory pathway does not always prevent AF.
Radiofrequency ablation in AF with WPW is difficult to interpret signal. Therefore both anatomical

and activation mapping are very important to achieve a successful accessory pathway ablation.

Keywords : Atrial fibrillation, Wolff~Parkinson—-White Syndrome, Ventricular fibrillation,

Sudden cardiac death, Radiofrequency ablation.
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ANe Sudden cardiac death finalufihe
ﬁ'ﬁm]z Wolff-Parkinson-White (WPW) syn-
drome nuldtesudfinnudiny Tasmmediony
Fwnumladuiadavizyiia Atrial fibrillation
(AF) FaihWnszualih vadhgmadanssudliin
Uy Anterograde nolvitian1az VE fuanvanms
dodialudieiiongies waclhiilsnlsedidin
Fuiumsinmesgndaslunnenniiuveadihe
fifinne AF with WPW Saflanudhdgdenisaie
Fafiheed1901n YAAINTNNNIUNNIIIAITE
anufiRerfuanyazaauliilihle Mty
wonlin Mmssnedeeuazmsiunszualuihimle
Tunnzaniiu wazmsSnulasnstnszudlnii
iluiesmadarasliiildaalenaia An-
terograde conduction Tﬂmﬂum’i%}ﬂi:uﬁ"ﬁ\lﬁﬁ
liifianududounazdeterfonnudermy
adngalunisAnudy g unsaanszudliiluas
Wasaganenuieznaniediheiideasdels
NYAAURDIUNAUIINANE AF 3357 WPW syn-
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1. WeANE10INMILANT UAZULIMITIY
nonlsnveadthofimndisnsvuaa@ (Transient
loss of conscious)

2. wWednunFsuisudnuasiluduia
Foz uazadaulwihialasdia rregular Wide QRS
complex tachycardia

3. WeAnyuIMIMIsnEaMzhlduia
AMIzwUA Adult Tachycardia with Pulse

4. WeAnuINME AF with $2ufy WPW
syndrome Tudunalnmsinalsn wersammves

madanszualiilniale dnuasadulnilvinle ms
Swndaee wazmstnssudlililinile 3301535
dnvaznenunsaidny legldsueyananisila
wedayailsziansinyngie
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Tad qunuaa@ 30 1t Aeuinlsawena S
fomauiunthen milesnou flsmlszsd fe
mlaiduiadamzlinausiia wazluiulatings
Snniilsanonaguigainil srlsnlsssid dun
Folic acid 1x1 oral pc, Propranolol (10) 1x2 oral
pc, ASA (81) 1x1 oral pc, Simvastatin (40) 1x1
oral hs Ufasaulunseunii@ediamounau
ﬂﬁmﬁquyw?} IAZANLOANDIBE ATITINNBWUT
FyaIurnuIniy qUUYiNs1aN1Y 36.6 BafN
waled dwes 180-200 asadeundl wele 20
afadoundt anmdulafia 98/77 mmHg ANwiEn
f1nd aansovheaudld Wildeahliaand
tazaasemoduqlnd aauliile (nwin)
ugasany e luduB) sila Irregular wide QRS
complex tachycardia lagliii P wave A
M 220-250 ASadewndl Ay Aegili1eves
QRS complex uanANNUAOUYIUIN (shortest
RR interval 200 ms, average R-R interval 267
ms) sauduay natios Tdenann Husnuae
yoanszudWihiniaald 2 me Tasaama AV node
21U QRS complex (Huaiuay wiliou QRS Unf
u@taIne accessory pathway QRS azifiuiilua?
n3aunuazdl delta wave fnszualvliiiagna
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2 M3 wHounuazmudluainitnhunais uazhiu
fibrillation wave U939 AF ¥a@u 1 Lead II III

aVF

mni 1 uaaanaulihilausniuveadihe dnvme Irregular wide complex tachycardia
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JiheldsunisSnuilag Diltiazem 10 mg
intravenous Wu31 ﬂ?llullﬂﬁ”lﬁlﬂﬁ] dJu Ventricular
fibrillation uwndnsieanniduldly Defibrillation
200 Jules aunauluihiilenaudu sinus brady-
cardia 50 asadew# (M 2) udaudulaiia
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et rm— TACEyCArds S LN WA Compian. R Frther Ehgthe sse.peis

L S S

amm 55 mmwE  Chewto 35,9 e

aF-Mpr-i® X182

e s .
. — g

= L W L e T T —

F ES= OIS0 ma

anamae 80/50 mmHg unndnsdeliasinedis
59037 500 ml 1Az IATNATHIATIIWUANNAUTS
A9 (75/46 mmHg) al¥en Norepinephrine
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v :Q' a a v

Hihonainganmla
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Wan313 Lab investigation : UnfiA1 K =4.2
mEq/L #a®333 Echocardiography : non-valvular
AF, Good IVEF with Grade 2 diastolic dysfunction
wiannueulaaweina fihedinsiionmsldu uas
adulinlafidnyae atrial fibrillation with

non-sustained irregular wide complex

tachycardia (mwﬁ 3) @’ﬂjﬂ”lﬁ%’ﬂ Amiodarone
900 mg iv drip in 24 hr udliFvy wmdialdds
fiheliimsAnuassualiilludesialanasy
nszudivile Taodihelinudusen wazil
S diiudhuguavasinszualiihiily

i ﬂ' L o Y Y o d' Y é a a v
i 3 uaaanauliilavasanfihedhiunssnuivedihensing @l

nnnsanluiesaanszualiiile
wud1 aduliishlasnfuiidnyae Trregular
rhythm 3 QRS complex ﬁgum‘u narrow oz wide
Tae ldwy P wave th‘u‘ﬁ' Irregular narrow com-
plex tachycardia ®1dny atrial fibrillation 373
nunszudlviilvanuein atrial d accessory
pathway UN¥NWUANEUE Irregular wide QRS
complex (mwﬁ 4) lumsAnw Intra—electro-
gram 1519z Wudyg ol fragmented deflection Tu
channel CS [Fuanuazdmzve atrial fibrillation
(MW 5) c’féaﬂmmnmmﬁ’mumunmlu ¢S mlvuaiia
N3 fusion maﬁaﬂmﬂnmmﬂ atrium uae ventricle
Mfudnuazues Accessory pathway 1iioUsu
aszualihlay Synchronize cardioversion 200
J WU AF terminated 1Hu sinus rhythm with
pre excitation (mwﬁ 6) Usznas 4 beats WU

earliest V at CS 1-2 19uanna accessory pathway
agMmuniia left lateral viaanntiu nazue Wil
naily atrial fibrillation ieu@n 910 Intra—
electrogram Ytue sinus rhythm @14139 localized
@ Bypass tract laudn 3ald ablation cath-
A o X a .
eter tiasnMsInszud Wi lnomaila interatrial
septum puncture 1 heparin 3,000 unit uae
monitor ACT 250-350) waz d@9iare ablation
catheter Wl§aguvialndiy CS 1,2 (anatomical
mapping) ud arwrsarmarunilangsanuld
(HDININAYYIUUANNTZIYIINAE atrial fibril-
. =2 Y o . . .
lation 33ldvims synchronized cardioversion
1o map Foyan earliest V fiTINiga 91nn i
7 WU @@y V 910 ablation catheter 5307
CS 1,2 Uszuae 14 ms (activation mapping) A3
i 4 A o . &J I~
ANNN 8 UasradNNNNINIT ablation AU WU
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1.5 second WL non sustained wide complex
tachycardia mulUmdoud atrial fibrillation with
rapid ventricular response (mW‘ﬁ' 9) ¥ia491N50
30 W1fi 39 atrial fibrillation 1 terminated 34
synchronize cardioversion 200 J udldanungse
U5u rhythm Iy sinus 18 33]¥ie1 amiodarone
900 mg iv drip in 24 hr wazdafihendul)dune
p1msndanninszualililnile dihelifeinsle
u EKG 12 lead §nmmz sinus tachycardia 13ifl
non sustained wide complex tachycardia (n1W
il 10)

EKG #iaald5u amiodarone A5y rhythm
nauilu junctional rhythm IVCD uuy RBBB uag

il inverted T Fufludnymez T wave memory
(it 11) wdansnszuaiinileliny pre
excitation uWal off sheath @ 135l hematoma 39
I&oyanaliithendutihu e1ildsunduthu Biso-
prolol (2.5) 1x1 oral pc, Dabigatran (110) 1x1
oral pc, Omeprazole (20) 1x1 oral pc, Simvas-
tatin (20) 1x1 oral pc, Folic acid 1x1 oral pc
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wud fihemned Biledu lifioimsu vie
Fuay adulihinlvdsnszuaih 4 &lasd
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WPW an
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MNAN 6 ueag IntraelectrogramPost CV 200J ta@3 Activation mapping Ty earliest Va1n Ablation
510791 CS 1, 2 Uszanae 14 ms

lnovites

NN 7 UgAa Fluoroscope ua®3 anatomical mapping lnodane ablation catheter ag:wlﬂﬁ'ﬁlu
& o T o =
cS 1, 2 ashusumiamadanssualnin ¥iia left lateral

Ablation catheter
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Insaiazaziwa
v A P a .
Tu@ﬂaﬂmﬂmﬂmmﬁgwmam (Transient
. A Aa o [
loss of conscious: TLOC)' GaNUIINANHULAIHND
:9!/ ) ) é’ 1 o w
i 1) vuada 2) INAVUBYIWNNLNUNU 3) ¥YLod

a

I¥odunady 4) Wifemslamdesduaaanilu
ud 5) Reannmsna@enallidosanes (Cerebral
hypoperfusion) HUUFIAT ﬁwmﬂmma N
uHun i 1

sHUnAN 1 uaaan1Itedvuenlsnlugihenuidie Transient loss of conscious' (TLOC)

Y

TLOC
'y 3
Nontraumatic TLOC TLOC due to head trauma
‘ 3 3 1
Syncope Epileptic seizures Psychogenic Rare causes
Reflex syncope Generalized Psychogenic Subclavian steal
Orthostatic - Tonic - pseudo syncope (PPS) - syndrome
- hypotension - Clonic Psychogenic non-epileptic ~ Vertebrobasilar TIA
Cardiac - Tonic-clonic - seizures(PNES) Subarachnoid
- Atonic - Haemorrhage
Cyanotic Breath
- holding spell

Tugthensdidnmniiivhluduiandnd s
fuanudulafinen aiindammgnanan cardiac
arrhythmia ag13lsimu midaliannse exclude
T5AMa structural heart U Acute myocardial
ischemia, Hypertrophic cardiomyopathy %30
Cardiopulmonary taz Great vessel &5u Pulmo-

nary emboli az Aortic dissection L‘Wﬂzﬂfﬂ]ﬂﬁ

21MSUUUNTNIBNIINAIY NMTITINBUENTA A4
mann 1 Tunseamamladisadudesanudg
(Echocardiography) lnunnziadnfveanelu
L% =S = =3 <

Wl Setindeormsuiluanainamenszualiih
WlafiAalnd (Cardiac arrhythmia) [Hudimig
vian
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M13197 1 uaasamaveadieniin1eg Cardiac syncope’

o A A o 2 .
aimufuauniianmaninlinzlanaziaesaiaen (Cardiac syncope)

amanlduAadIvIe (Arrhythmia):
lududaaln:

— sinus node dysfunction (including bradycardia/tachycardia syndrome)

— atrioventricular conduction system disease

mliduBiAalna:
— supraventricular

— ventricular

qUMNNANY AaUn@nelule (Structural cardiac): aortic stenosis, acute myocardial infarction/

ischemia, hypertrophic cardiomyopathy, cardiac masses (atrial myxoma, tumours,

i A a o 2 .
axmufuauniisnmaninlinzlanaznaesaiaen (Cardiac syncope)

etc.), pericardial disease/tamponade, congenital anomalies of coronary arteries, prosthetic

valve dysfunction

mmqmﬂ‘ﬂaaﬂLﬁaﬂﬂaﬂuamaamﬁa@l,mﬂwm: (Cardiopulmonary and great vessels): pulmonary

embolus, acute aortic dissection, pulmonary hypertension

adulilvilavesdihe i luduAadane
uuy Irregular wide complex tachycardia i
differential diagnosis fiasdoaiinga 3 n 1z &
Al 12

1. Polymorphic VT §idnyaiz WCT ifl QRS
UANAIRLITG amplitude, interval uas duration
1iauend multiple ventricular foci auvgAiny

veglunniziifie myocardial ischemia

2. AF with pre-excitation anyaig WCT ‘ﬁ
1313919903 QRS complex uANANAUABUAIINN
Fudnyazveanszualihiiadld 2 ma

3. Torsade de point Tu weT ﬁﬁ specific
form ¥03 Polymorphic VT uaianyaziAbAo
QRS complexﬁﬁﬂiau Isoelectric line Iagdywus

ANz QT prolong
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M 12 waaamsSeudisunauliiilayiia Irregular wide complex tachycardia
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ludthensdidnmn aauliilwihiidnpasd
&0 AF with pre excitation 1w3131519989 QRS
complex uana1nuAsudaIMduanyuzvs
nszualilfhiiasld 2 ma waswy delta wave T
QRS 7in31a uag Lﬂuﬂﬁu"l‘vxlﬂwﬁﬂi}ﬁﬁmmL?}mga
foMIdeFInReundy danaldan R-R interval
ﬁ&guﬁq@ <200 ms NNISANYT WUBATINTIEY
Famlszana 0.15-0.39% * damsinmnihends
185un1s15unszualuilriirla® (Defibrillation)
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maelanuaulafindl aaunugin 2 uazsziageia

WMMWWWWWNWMMW

WW iy
PSSy i WWWWWWWY”'

A) Polymorphic VT
B) AF with WPW
C) Torsade de point

Tunslengu AV node blocking agent’ tWg1zz
Mmldnszualvihlvalme accessory pathway
Wiy ey Ventricular fibrillation famfy
W:ﬂmiw“ﬁﬁ"lﬁ Diltiazem intravenous JutAA
Ventricular fibrillation 3u@eald¥un1s Defibril-
lation wasnngiheldsunmslSunszualuiiile
aundulninlanduundly sinus bradycardia
WU delta wave ¥anu UIuendIlineannszue
T lauuy anterograde conduction (Wolf

Parkinson White Syndrome)
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uwugﬁﬁ 2 wa@IN133nk1 adult tachycardia with pulse®

Doses/Details

Synchronized cardioversion

Initial recommended doses

= Narrow regular- 50-100 J

= Narrow irregular. 120-200 J biphasic or
200J monophasic

= Wide regular 100 J

= Wide irregular: defibrillation dose
(not synchronized)

Adenosine IV dose

First dose: 6 mg rapid IV push; follow with NS

flush.

Second dose: 12 mg if required

Antiarrhythmic Infusions for Stable Wide-QRS
Tachycardia

Procainamide IV dose

20-50 mg/min until arrhythmia suppressed,
hypotension ensues, QRS duration increases
>50%, or maximum dose 17 mg/kg given.
Maintenance infusion: 1-4 mg/min. Avoid if
prolonged QT OF CHF

Amiodarone IV dose

First dose: 160 mg over 10 minutes Repeat as
needed if VT recurs. Follow by maintenance
infusion of 1 mg/min for first 6 hours.

1 Assess appropriateness for clinical condition.
Heart rate typically 2150/min if tachyarrhythmia_
2
Identify and treat underlying cause
= Maintain patent airway, assist breathing as
necessary
= Oxygen (if hypoxemic)
= Cardiac monitor to identify rhythm; monitor blood
= pressure and oximetry
Persistent tachyarrhythmia causing: Synchronized cardlpversmn
3 = Consider sedation
* Hypotension? YES = |f regular narrow
* Acutely altered mental status? E— complex,
* Signs of shock? consider adenosine
* Ischemic chest discomfort?
* Acute heart failure?
6
l No * IV access and 12-lead ECG i
available
5 4y YES = Consider adenosine only if regular
ivgg 1%RS ? d — and monomorphic
- ecor = Consider antiarrhythmic infusion
= Consider expert consultation
l No
7

IV access and 12-lead ECG if available
Vagal maneuvers

Adenosine (if regular)

B-Blocker or calcium channel blocker
Consider expert consultation.

NNNMINUMIU dnB e Delta wave Huany
AnUn@nineatosiy bypass tracts® ” vil¥ndu
T lafadnfAniolu WPW pattern dail
Snuaedail 1) PR interval < 0.12 3undl 2) ifAa
delta wave Fadaanmasthlihasniledes
VUAY accessory pathway a3¥i31ariedad 3) ANy
N719U99 QRS complex > 0.12 3111 4) Aa ST

Sotalol IV dose
100 mg (1.5 mg/kg) over 5 minutes. Avoid if
prolonged QT.

segment 1az T wave discordant H3oNTNANINAI
dutuaauluiiing dalsatiduiusiunisne
tachyarrhythmia ws1zmsih il ldasma Av
=Y 1 é
node Un@ usaan1e bypass tracts ¥ bypass
tracts 1uau1301n M 1852031 AV node danw
N 13 waz duvdanmadanseualnilludumg
A9 AN INN 14

M 13 uaad Madunszua Wi inriuan sinus node KU 19 AV node waz nadanizua Wi

(Accessory pathway) vl¥iRadnume delta wave Tunduluihiile

Delta wave

I

Normal tracing
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/N 14 4an3 ALY atrioventricular bypass tracts Tuyy left anterior oblique (LAO)"

. Supero- Anterior
Anterior paraseptal

His

Anterolateral
Anterolateral

AV node

Lateral

Mitral Orifice

Lateral

Tricuspid Orifice

Posterolateral

Posterolateral Posterolateral Posterior

Posterior

msnnsansunnaauliiil leolddoya  tracts (BTs) ¥oanisiia preexcitation®™* 9anw
910 leads V1, V2, 111, avF anwauzuad delta wave 9 15
waz R-S wave ration (R/S) Ingenuvitiauad bypass

Ml 15 udassaneaiutuneuNImMeurLa bypass tract 910 delta wave' Iagrivuald LAL
= left anterolateral, LL = left lateral, LP = left posterior, LPL = left posterolateral,
LPS = left posteroseptal, MS = midseptal, CS/MCV = coronary sinus/middle cardiac vein,
RA = right anterior, RAL = right anterolateral, RAS = right anterosep-
tal, RL = right lateral, RP = right posterior, RPL = right posterolat-
eral, RPS = right posteroseptal

Step 1 Step 2 Step 3 Step 4
Lead | + or -V1 o
R/S>1 Lead Il - vl +or- Remaining
Left free wall CS/MCV Septal Right free wall
Sens. 95% 100% 97%
Spec. 99% 95% 88%
PPV 99% 62% 94%
aVF +  tor- avF + i - aVF + +
QRS >(° < QR:S + + +
axis axlis
LL AS MS LPS RPS RARAP RL RPRPL
T RAL
Sens 93% 68% 100% 80% 80% 70% 87% 91% 100%
Spec 68% 93% 96% 90% 84% 100% 95% 97% 96%
PPV 90% 76% 87% 40% 47% 100% 93% 91% 89%
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mui 16 uaananauliilawesdihensdifdnuni Delta wave V1 R/S > 1 uaz aVF delta wave (+)

-

ancr e -

N s £ e

avR
I ——— e —— - % b2 =
n L., v
m aVvF \, V3

nnmsinsanaaulihihlaludgihe wew
audanedfiuiiomeumiie bypass tract 310 delta
wave 1agEuIN
V1l R/S>1 - Yes
aVF delta wave (+) 2 Yes
duvtamadanszualwihrilaihezedil Left
lateral %30 Left anterolateral
HihansdifinuAan1ie Recurrent AF with
non-sustained (oRTANNNNETATIZING N
iivaenala ldun msaanszualnifuuy AVRT
nazquliiia AF uaz anwazmahliihvesile
NG ‘Vlgd focal activity, multiple re—entrant
wavelet Uaz macro re-entry 310 ectopic beat
11970 pulmonary vein 331K HAIINAIE sym-

pathetic tone Nunpuln@'® "

NNNIANEI
Wy ANNEsalunafia Atrial fibrillation Tug
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