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A Pragmatic Approach to the Asymptomatic Patient with a WPW Pattern ECG:
Based on the Latest Evidence

Yoko Yoshida
Department of Pediatric Electrophysiology, Osaka City General Hospital, Osaka, Japan

Children with a Wolff-Parkinson-White electrocardiography pattern are usually asymptomatic. In these
patients, the initial evaluations of organic cardiac disease and differentiation from fasciculoventricular pathways
are important. If atrioventricular accessory pathways exist, the patient can develop atrioventricular reentrant
tachycardia, rarely preexcited atrial fibrillation with rapid ventricular responses, sudden cardiac death, and
heart failure caused by ventricular dyssynchrony. Risk stratification of fatal arrhythmic events by using nonin-
vasive tests is thought to be difficult. The incidence of complications after catheter ablation is higher in smaller
children. The acute effect, recurrence, and complication rates of catheter ablation are related to the location of
the accessory pathway. Management is determined by the balance between the potential cardiovascular risks of
accessory pathways and the possible complications of electrophysiological study and catheter ablation.
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BIRIFEED R WK ENZER OB DN EETH 5. BRANRERPEE LSS, FIEL S 2 AHek
MR EOAEREEZY T M) —MEATH 5. K ENC, OEMENER EZEHF L IZEITE N
DEISE & ZF NIk DEMBIOOMZREN LT 5. FIOZEIERMIC X 2 0 ARARIENAEND
JEGIN S 5. BOEMEAREARA XY MRS 2 U 2 73, IERENZSETIEIRETHS. KIET
BEY, RENEKERZNRE R DT —T V7 T L—ya Yy ERECfTbNS. 7T L—v 3 vk
BEDZNERNR - FFE - AOHEDFEAERIL, RIBEEREMICEHEL TV, AIHEDY X 73 EIEOD/N
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HAR T AR IR L I EE DV T AR DR S
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THIH & N7 ESEIR D WPW RLLE X & 9 5 B
RI3ZWV. —7, MBI 2 FEEME EEHEROIR
KHTRLZLVDIE, BE
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accessory pathway: AVAP) 2/t L7z ) T2 MY —
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TV R E ZARENHINTT 2080 D 5. BIREIC
BIF2 DX HEEDEHITEHICOWTIRIET 5.

WPW JEf&EE & WPW BLLER]

1930 4 Wolff, Parkinson, White ® 1t Z I X O
American Heart Journal IC “Bundle branch block with

short P-R interval in healthy young people prone to
paroxysmal tachycardia” W F £ & N7z, 22RO E
XIC PR Riffa 25 7w Z kRl 2R L, FEME
O FEFHIZFIE LT, TNETRERE > IEHER
#H 1 HOERHRICEED VIR TH D, Thd
WPW SERERED D T DMG L x> 72 ”. PRGN
fEIThNZ T QRS DAL H EW D IHENT IV X 72588
b 0D%, WPW HLLERK (WPW pattern ECG) &
Y.

WPW RO ER DRI

WPW BRI, 1EH ORISR L ORRSIC
LB LERMIEDAET BT L2RT. QRSP
(3E BRI O OEIE &, FHRERE .05l
EBORGIE LS. WPW BLLERNZET 5 5K
THREZWVODIE AVAP 7208, HERIZI & L CEER
LI, 4HiPkED AVAPIEIU L 7o DB RIIE 2
NI HRELLERIAER (fasciculoventricular pathway:
FVP) W& % (Fig. 1). FVP IE X NIxEIAEE & X
NTWBH, BEILEDFEE N TV S ATREMED D
%. FVP (3, His ®EEM L 0EZ Dk SENREE
ThD, MERFEEZHSEVSD, BEPREEIE

"0

AVN
Right AVAP (
FVP

RBB

CELL
His
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Fig. 1 Schema of the accessory pathways form-

ing WPW pattern ECG

AVAP, atrioventricular accessory pathway; AVN,
atrioventricular node; FVP, fasciculoventricular
pathway; His, Bundle of His; LBB, left bundle
branch; RBB, right bundle branch; SN, sinus node.

BRNRBERSBFEME £37F ¥£35

WEAETHS. AVAP & OFRNCIZIHREEN - (FEERY
BREIC K ZZWIHIEND 5.

2019 4 O'Leary 5 (32 BRIV AR KU P AR A 72 32
7o/ FVP S E OLERYEIREIC DOV TG L
7= Y. FVPIE, (DAHBFRIER, (QHV HEERIDMEE
U7z (<35ms), (3).0vAE IS T HV RO
MEE DS AH RIFRAVERE S % h BB S 2 — >
DZEbZ DT ICHEET %, YTz,
AR & U TSRS 7L R D7 B,
adenosine &G HFICHEZET O Y 7 2RI D ETEL
To. FHIER 128 O FVP EHE 24 % L, v F &
B I A IRBEOHTHFE AVAP B 48 e ik Lz & C
%, AVAPIZ FVPICLENRT, WFETRD K&K
FIVZ D QRS B 5 40ms R DO EALE (delta
wave amplitude: DWA) K E < (4.8+2.0mm vs 1.9
*+1.3mm ; p<0.001), PRIFHAE < (94.6+12.5ms
vs 106.8%13.2ms ; p<0.001), QRS KM EMN > 7z
(133.6+19.0ms vs 118.7+24.7ms ; p=0.006). %
=T TlE, DWA OADTHIRFE %D, DWA>
5mm T AVAP O 5 ¥ 5 96%, DWA<2mm T FVP
DEFRIE 96% T > Tz, TORERMSH S, M
RO WPW BLLE X Z /R T 35 T DWA2-5mm D
1C adenosine AfiadERIC K B EERIZWIZHEZE L TV
5.

ATl adenosine DX D I [FlEE D FF =G Hils
EAHIEA M3 % adenosine triphosphate (ATP)
HHTE%. #0.3~0.4mg/kg % 20k EHE L CTOHE
KA L 259 5. FVP Tl QRS EEAE L8
FIC PRIEEHIEET 2D, eB2EETay 7 k%
(Fig. 2). AVAP T EHZEEFEH OO RSN EEA
&£ 75% 728, PRIEIEIEAZ TIEILD QRS i 21k
9% (full-excitation). EURERDOREZKE RS &
%% (Fig.3)%.

WA ELMER ETATP RGN EZDOHE
&, RV EZ—DLEXRENEHAEGAEDNHS. BT
WODVEIASIGEA R LTz & 2 D2 %, FEH
Wr& b d 5. DEIAMNARC X D ST E R
EHNE T 2M AVAP TEEZ 5V, Tabb0E
JSMIAERRIC AVAP Tl PR FEIZZLE T, RilfmE
RO DR B DB L 72 D IRIAD QRS JHICZE 1L
9 %. FVP DA IE PREFRIAEE L, QRS IHIFIZ
ZELRw.

WPW BLOEBERICEHT B/ EH0IEER
AVAP OFRIE, EEMMEIORERE &E& A
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Fig. 2 Fasciculoventricular pathway

At baseline, PR interval, QRS duration and delta wave amplitude (DWA\) in lead | were 70ms, 80ms and 1mm, respec-
tively. After administration of adenosine triphosphate (ATP), atrioventricular block appeared without change of QRS

morphology.

Fig. 3 Left atrioventricular accessory pathway

10mm/mV, 25mm/s

At baseline, PR interval, QRS duration and delta wave amplitude (DWA) in lead | were 80ms, 100ms and 2mm, respec-
tively. After administration of adenosine triphosphate (ATP), PR interval was not prolonged and QRS morphology

changed to full-excitation.

5NTWVS Y. WPW BLLERZRTBEEDL 138
BOERZ AL TWERVD, HEAZY—=2 %
RO O—MATHIPLVEROARZHET S &
WEETHZ. LRSI HEXT, GRlEHEE

RIS B 2 DEBEHERAEN 7. ERIELEBR T
Ebstein J% & (& IERIMEHLNL, ZARMEOEE TIEOH
JENEETH 5.

Ebstein 5§D AVAP I = RADFEERE L BEL,
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BOFRIZ 10~20% & m <, EBENZEE OB D~
50% & . EIERIMEERALD AVAP &R 1E 2~
5% THLZE ZRFMICEIRERDFET 2 T D%
e

DEFEG OO 5 5, ERELOFE D KB 72 £
5 & DI PRKAG2 5t B X U LAMP2 R0 H %.
fif # & AMP-activated protein kinase y, subunit %
O—FI3EETORFICKD, HREARENER
TS LEEIR)R U 7o BB RN 2 FEE T 5. FVP
OEPFEIE SN TV, LDEMEY.OE B R 2
DD FEEH, BET Oy 7RRBFEDEHE H
50% >V, %13 lysosomal associated membrane
potein-2 23— R§ B FDRMICKD, X HEHE
EMERO A AERZENME X A/ 3F— Danon 572 7§
KEY B, DIIERIC N Z B SR &R eEE 72
5 . Arad 5 & PRKAG2 0 fiii i 32 % + LAMP2
DE 7 % L, SIREEE LU THILa X7 MR s
R RIS X 2 ERBLOATIE 40 A DWT, RO
BEEDOAHRZMAE LI L TS, PRKAG2 5
28%, LAMP2 513 86%, H)L X 7 KK EE F13#
ETREER 0% o7 . DIHEEGHHT 21 EM DR
FERIEE LT, PV FUTHRND S, ki s
ST IR U CRROTREZFEAET 58, O
ZEANFE2 DR ZE N2 W D SRR T B 8 % T T
EWETH 5. MELAS (mitochondrial myopathy,
encephalopathy, lactic acidosis, stroke-like episodes)
& MERRF (myoclonic epilepsy with ragged red
fibers) IZ WPW BLLERDGHAZ Y. Z Do
DR L LTI, REEITERE(EREIC A 5 OBt i
WHY, ZTDI~13%IC WPW BLLERZ S L
SHENHZ Y.

BEEURERICRHE LRIk & OEIEFHA

AVAPICX DL S 2 MRz Fadic LB

1. EAmEEZY Y bYU—S5E ¢ Narrow QRS
and regular tachycardia, NA{REEI3 5 SHGHT, M
RHRIER, REZWV

2. WARMEEEY LY MY —ME 0 Wide QRS
and regular tachycardia, NA{REI3EISERES, W
FRCARZE L ]

3. RMEEE-RREREEY T2 Y — M
(RHBDEEBIAEY 555) 1 Wide QRS and reg-
ular tachycardia, NE{ZEWLE & & ICRNLER

4. BB LR B Z G0 L 72BROE WL E IS
% : Wide QRS and irregular/regular tachycar-
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dia, JE{REIS RS
T FNIC, SWEOEEBZ DRV AVAP (5
3 X UHBREHAERS N2 ) 12 K 2.0BUHEDIER]
DK & & 2 5N S OERER N Z2FIET 25805
2 15).

BERHCEROBAREL ) X7 5

INRR A E R R E U KR —fREM TD
WPW HLOEKIDAIRHRIX 0.1~03% & FHlENTEH
D 1617 KD ERDERZIC BT E 0.1% /1% T
H5 . ERBME NI WPW RLENZHT % H
FE, 20 AT T 65%, 30 il LT 40% 3 EIR
BN EHEENTWS Y. FEAAEEEY T -
U —VESEI DO FIEIC I, AVAP O3ifT AR E R LD
DM TH %, AVAP I & B WPW BLLE K Z 71
L, DOIEROEBEFITH U TYURTIr>77 T L—
¥ BRI O BRI AR A ORI, 40/55 £
(73%) 1C AVAP TG Z508, 17 AR
MTIREENZEZY Y MY —HEHO ) X 70
borrEzbhni .

BEMEE 5 0DI1%, AVAP IR L 72 915850 IR
MRMDGIRIED G B TH 5. EEENH % AVAP
DB MBI DB G OF L 72358 O3V ILE b
He, TRCH S DEMEIOFEHENFERN & VWb
%, DEMEIREREDRERIIMH TENLE
ZAHNTWVA. 1,869 BEMN S ENTz 20 7LD A
27 FUVAMRICED, ThHDY A7 0.13%/
FEHEENTVS 2. HBREIH DY XY BHEE
T5C LY. BOEEAREIRA N b OFEIC
59 % “AVAP DE L9 &1k, %l RTERE
ERMEEEIC K DFHME NS,

2012 4 I Pediatric and congenital electrophysiol-
ogy society (PACES) & Heart rhythm society (HRS)
DIS—=k~F =y T THDT, FIEIRT WPW B
EBXE RS EEREOERICOVWTOIF A/S— O
VR UYANFRIN, FFREN - RENMEICK S
UZTERNEE 7 T L— 3 ViIBEBEIGD R E Nz,
TTT, BIRMICTIVARZRD D, &2 OIHE]
EffalBR CHR T IV 2 R % i 1E, AVAP O
BORGHNEL, BEEMEAERA XY DU XY
BFEWEENTVS. ZNLNOEFICOVNTE, &
FEM F T2 EEIRI AR — > P X B RN ESE
PR 21TV, BIMEEES OB RUE R AREE & 56
e ESBHOBRIEIC K > TT7 T L—y 3 ViEILE
WET B L L BRINTCOEMEREE ZIZ0E
HFER— > V TREOR B ENT IV Z 2 S RR [k
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Atrial fibrillation

Fig. 4 Rapid ventricular response of atrial fibrillation induced by mechanical stimulation of catheter at high

right atrium (HRA)

Shortest preexcited RR interval (SPERRI) during atrial fibrillation was 365 ms.

(shortest preexcited RR interval: SPERRI) =250ms
ZBIEEAREENRA N S DNA ) AT AVAP & LTz
(Fig. )%,

Z D%, 2018 4 Etheridge 5 13 i K Y I BIE A
BlRA N2~ (K5 ZEIRGE,  BRIRAY 5.0
MBI SPERRI=250ms F 7z (& IfiLf 7B HE O HiAL)

BTz 21 KLU T D EHFIC DV Tl [ o Rk —
NZEETT o T, JER 96 $4 D ERNE 14 % T,
ANV MRIEE TIIEIRDH > 7= DIF 65% 72 - 7z.
BOEEAREENRA N> - Db - T 35 816 %4 72 5t id
fEL U7z, SAUEBAMMA D 3 HH APERP, .OJF
FMBFAEFERED SPERRI, DA X—3 > 7' HE0D SPERRI
ZHERETHIERT % &, WINOEHH L BRI IRA
AN MEEOIBHC L U THRICE D > T2y (% 271
*50ms vs 309£55ms ; p<0.0005, 247*=61ms vs 315
*77ms ; p<0.0005, 279*£89ms vs 315*=74ms ; p=
0.001), BIEMEAERA XY FEOSBINHD 1D
PLEAY 250ms LU R7Z 2 72D1F 62% 1T Elah o Tz,
22w N CIX, 1%, Ebsteindi, 3IHHOWIT N
M 250ms LUF, #EAVAP, 70175 LFIIHT0
BRIEINGEHEEINDSZ ZEMNY A VRF LA, TD
W, WERTH-> T, HHWVIFEXEH AR
BIEANNA Y A7 HMEZ TR TE, BOEER
BARA R NI B ATREMEDN D B T L R LY.

£ 7z, 2020 4 Escudero 5 (& 21 & LA N DR EEM
BREMAINRE 21T > T2 WPW ERBEEZ I DOV
T, Zhiag R IR — MR OR R Z L L
T WG 1,589 AD S 5 15% D RIRME, 85%

BE, =73 R

FiEIC T IV R RS Tz, R—=ZAT 14 VD,

APERP, X—3/ > Z7'WE®D SPERRI, 0\ HllEh ik 58 Rf
@ SPERRI Z 2 fff T L7z & T %, APERP &
R — 3 70D SPERRI & [ R 1M BE D S5 DY Fi e 1k
BEXOED A (344+76ms vs 312+61ms ; p<
0.001, 394*123ms vs 317+682ms ; p<0.001), L&
BN S W D SPERRI W& A=WV b - 7z (331%71ms
vs 316*73ms ; p=5.15). APERP, X— VKD
SPERRI, .0\ Mll#) % F ERF 0O SPERRI O W3 AU 3
250ms L R &%2%ED%NA1) X7 AVAP L E&KT
&, WIRMRHIFFERACIENR, /N1 X T AVAP
DIEEN DI o Tz (13% vs 23%; p=.001). LAH L
TS, OME I F TR RIS DA B R O G
FINEOBENDH B 61 N\DEEZEDI B, 6 A (10%)
FEIRMEBHCE EN TV, BIRIEICT IV 2 7% 38

%HHIINA Y A7 AVAP OHEEF DRV AS, BIE
HEARARD ) XA 7 IZHRTE IRV ENHL M E 55
7»:25).

AVAP ZD & DIT K % DEIEFIAZ M - fz v D
KEEPREDEREARA 2R ENTH S, N EIZT
T L—v 3 Ik B AVAP DIEEHERIC K > TTh
HIEWET S, FIEDY A ZHFICOWVTIE, AHIE
HHEED R DINEIRE Z 5 AVAP Db T 5N 2 H,
A CENTHRIETZEDE LEVEDHIN S,
RO D AVAP TEFIEN A D NS T8, JRAEICD
WK 6585 2027,
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ERENEERICHTZHT—TIVT7 T L— 3 VhE
DMREVRY

INRDOBEHE AT —T VT T L— 3 ViREDE
iz LY A B U —d Kz Huiic 1991 4 5 Fls &
1, 2000 FE0 S IEHTAZEERNBEE D, 0~16 %D
HEENRE LemBghT—7 V7 T L—va v
BREO I EAZI R LA HHERERICDOWNT, 2004
4F IT Prospective Assessment after Pediatric Cardiac
Ablation (PAPCA) study & U CTH#ii5 T N/z. 41/
5 AVAP B 5 374 BRI EEER S N, TR
TEH & 7% 5 72 394AVAP IC K4 2 2 M R 6 &
&g, fEMEHEBE 98%, M RE 96%, A4 H
BE91%, IR IOI%ICESEN TV §XTOD
BOHEIX 4.0% THEEHIE B>, BETay 71k
3/393 (0.8%) T#HHkE AVAP ICIREES Tz Uk
B, OB ENZEHERE Y T L—a
T—7 )&, W ORIC ERENTWaizd, &
LYA M) =3 EENTWEW) 2 1 EBFRR
FRMEERAAICBEL TH O, A AVAP A M
AVAP K0 & Eib o 7o (HRIHEE 25%, 4510 F s
16%, fMIEHEE9.3%, AR 4.8%) 2.

LR TUE 2006~2018 FE DA IC, /NEZEZHLE
L T 412 ® AVAP I<xf UC B JE g « s s A 7 —
TIVT T L—yarkzitote. REMBEEIEKT
98%, fEfll (n=217) 99%, £ifll (n=127) 98%
HBE (n=85) 95% ¥ 5Nz, HHFE 2T
11.9%, /M 7.5%, G0 16%, HbE17%7Z>7z. &

D 3ETIE, BERTAMRIHEIE 9%, FFHE 6.9%
EWENALNTED, BEBROBH & IBERIROES
WKEBEDEEZEND. LR, ERTEHHE
& UCHEBIIREAED 1 flH STz (RE 13kg, AHI
AVAP)'®.

INFUAVAP 7 7 L—3 3 ViIBEOE R E KA
PHERHTHS. UAIZRTIE, BEELOEROTFL,
INEWEE, EERBDZ N L, ELDRO T2
SHEEEWMEEINTVWS. FOMS A F—HEOHE
CREBEEIERAREE, AMEEIRRE, Hink 2) R TiE
1~3%FEEL EZ BNTNS 730,

AR T WPW RO EBERZ R T /NREEDZEDER
2016 fFICFEXR & 7z PACES/HRS expert consensus
statement on the use of catheter ablation in children
and patients with congenital heart disease IC$51J %,
WPW BLLERZ /R HEEHDT 7 L— 3 ViafEIs
% FRTRY 7.
Class 1
1. OfEILO#RER
2. MEIEDONAVZATHFDH D, Kz il B85
3. Ebstein JHIcfREE N5 KM LEEBICEDEL
TeNA VAT RNTZET B RKEGES
Class 2a
L DZEIEFAMHIC X2 0FEIK TAD 2 KEARE
B, RTIEEYREHRD N EIE ] TRk #E
TNE A

Asymptomatic patient with WPW pattern ECG

Echocardiography (check for organic heart disease and ventricular dyssynchrony)

QS orrS pattem in V1
__ with small delta wave

—__ Body weigtlgisk,g/,/

vis

Patient/family/caregiver's
—____ Choice

YEs

ATP test (Holter ECG)

v

Change of QRS morphology
to full excitation and
AVB doesn't occur

FvP
Not require follow-up

\ 4

Invasive electrophysiological test and
radiofrequency/cryo catheter ablation

) < Observation )

Fig. 5 Flowchart for management of patients with WPW pattern ECG

AVAP, atrioventricular accessory pathway; FVP, fasciculoventricular pathway.
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2. HEEIRED, EIEONA Y ZTZHTHEH B K
T
3. KB BN, IMEIEDNA YD AT K F-HR0
KERBEH
4. SEFEIRZED, MANEZEZ T a7y ar
B AR—YANDOBMD = LERIEH{ED RS
BNTVRKEREH
Class 2b
1. BERTOVEILEDONA Y ZTZHFDEOD, H#
BRRIEOT LD 5K EIREH
Class 3

1. HRLERNREE

2. JERO/NE IR

KEIEH L IIHAAE 15kg L L, NEmdE e
& 15kg RiitizZH59. OMFIEDNA Y A7 RFId0E
HEN F 7230 ER— ~ Z 1D SPERRI=250ms &
Tolk, ERUBERFEL ERZ SN TSN, AFETIE
BOEMAEENRD Y X 7 FHliOH 72 Hig & LT RERE
SUEFSEIRE 21T T L ld— R TIE R0

INRT 7' L—3 3 iR TH 5 4R C OB T
727 u—F v — MRS (Fig. 5). #l2EId0
T O—Z T ERE DR B DB IE R O 7z R
5. LDEXRFTRDS VI FFET S Hh QS % —T
MOTIVE P EHVNE WIGEIX, ATP B fafidii X 72
F RV Z—DEKREIC KD FVP ZER4 T 5.

AVAP L HfEE LTz REREBEDOZARX, HRFHE
E U TLEMEDZERIEDOY X7 3D TENTD
0, FEW EEHAERIET S X7 Em<h
¥ QOL I T % &, BERIKICHT 5. HHEaE
OFERB 2R T 28, RELERNOHEI NS
AVAP DBTEEBNIC & D7 T L— 3 VIBED K
o IR - VX7 EIMKL THIHT 5. 205 AT
WENHNUL, REIEXERARIRE & AR & E
WhHT—TIVT7 T L— a3y (EEEHITE0 AVAP
THNIGHEE N T—T IV T L— 3 > L Einst
D) 2175, WIERAREZIC T IVZEDERL, KR
IR TH B 5 E1E, BEUEMAIRE OFSHE vk
U CHIBIROES ZHW L T 5.

I

HEDERZ W IV TN AR K
R, HAVNRIEER SRR MR R &R
4, ZLUTINETTREWIEWTE, RICRKZ/NR
R ENAEER AT > 2 —,  HH R LR 2 TR
B¢, HARA AR > 2 —, KRS
PR > 2 —Djcd# - A - BEDNEST, F—L2

WA D ART 4 FIVOERRIC O B IEGHINT- UE
E

FEEtER
ARFICONT, BRI NEFIEH IR0,
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