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[Abstract] Premature ventricular contraction-induced cardiomyopathy is a potentially reversible disease, and frequent premature ventricular contraction will

cause left ventricular dysfunction and remodeling. Previous studies on adults and animal models have found that cardiac myocytes and extracellular mechanisms

may be involved in the development of cardiac dysfunction, but the exact pathophysiological mechanism is still unclear. Moreover, there is no clear guidance

for early diagnosis and intervention strategies in children. A series of adult studies have proved that a variety of high-risk factors lead to premature ventricular

contraction-induced cardiomyopathy, including premature ventricular burden and ventricular premature contraction variability. However, studies on children

are limited to case reports and retrospective, small-sample-size, single center series. This review summarizes and analyzes the high-risk factors of premature

ventricular contraction-induced cardiomyopathy in children and the current intervention strategies.

[Key words] premature ventricular contraction; cardiomyopathy; children; risk factor; treatment

MR WA O . TEREZ 24 hEh B
FL P A Y, 70% 19 3240 T 00 SR 3 s e A
AR, JLEE MR DL TR = 0 3l 3R R
BRI, HRZHRE M RIERE . 2z
O FL PG £ 1 JE 5 A PO I B LY, 18%~21% 1 L2
H126%~34% B D AFIESE W A SR Y BN
RS . WoI s RIS s N 2 X F RO I
B, MREERMARS AR BUSHE . HX T4
KEFTCREREIL, FrER AR RN, R RAHEE
Il RAE R FIARAE 70 Duffee 25 ) 75 1998 4F 48 i %8 P KL
HE R OISR ES . BEA R ROL B3 k= M
T SHEOOAURAE RS, KD EY KRS L E g
BERS o AR A, A BURYT IR Ko 5B O EZ5 AL

[B&WE] RiEElLEa R RS GL I —B5 H [ZY(2018-2020)-FWTX-3015].

MES®N B 1 (1994—), B, Wit dFEHi: 1205293877@qq.com.
[BIS1EH] M4, mF{E4i: pjunzhao@sina.com.

DIRERTR AL IE 5 Vo G, FE PR 0 LR A
R — AR B AT VRSO . H AT = PR RO LR Y
LW Z o4 BRI, 2WE AN K, DR %O B
REAWVI GG . LT ILEPUR R A0
JULR #9230 AL R T 107) 41 755 1/ 28 B ey [m] 4 2% 47 A
I, A B2 TR i R R ] o AR SO L ZE WA 2 A
Vs S0 WU B AR S BIL ] . B 3R et A il ot AT

Liik o

1 EEFERRLOINHONE

VAR KO U AT RE S O IR AR D
AR ARG Bl A 56 1 BRAE A SE 5 . sh ¥

[Funding Information] General Project of Integrated Traditional Chinese and Western Medicine in Shanghai General Hospital [ZY(2018-2020)-FWTX-3015].

[Corresponding Author] ZHAO Peng-jun, E-mail: pjunzhao@sina.com.

[P B %] https://kns.cnki.net/kems/detail/31.2045.R.20210617.1613.008.html (2021-06-18 10:20:57).

http://xuebao.shsmu.edu.cn

I SSE R AR (BN L 2021, 41(7) (65



978 | rmmEASER (ELMR)

S DL N Z2 T PRAF 5 1 ] ) I S AL . AE RO LA
MR Wang 55 143 ok 75 R B AR A S SR B &
PERSE, SrE AL AT, SR BoR s MR
7= Bl 43 80 (left ventricular ejection fraction, LVEF)
M57.6% [ 22 30.4%, HAFREBESSMA R . A 1) B
F, Y R A7 1o A 18 R AT DA R T AR KT BRI,
DAL I HE I S0 A H A7 R 22 ] (B SE G | O LIS R A TR 25 LA K
Ah 1] L B B 3 Y ek 20 AT RE S BRI AR — B, R
TURIE 5 HE I 28 M B 75 A0 LR R85 WAC A ) e e 1 v i
555 SUES R TIORE SEATL I s A G o [RIAREAE RO LA
BEAUZE , Akoum 55 1 WL B 5 MR AL EF SRR BTN AR LA
YU EE RIS EE b N DY S NS L = S S E RNV
REP 3 7E S MR A AR BT 34 A kA, (BJEC LA 4k
R AR T, ok e W 1 R O WL & D e Mk T
GRS . TTE S — TS Mg U rh, R R AR
B OLEANETAL, ZIOEIMERIER, LA 4L
W, AOENEENEREER, OEAFRLHRE
Wi FIRBFR RO E RS S AR DR B E R
P 4O LR Y AT REAIL R

NI WA R cx <A B R R ) SR AW e TR U oo
MEFSRIBK, OERHEURERELSZ, MANE
PE LIRS M3 30 77 2% FLG D RESE D MUk B 2k &
R R T GE S L O BE DD RE L (AR O HE S
F—Jr i, TS BT g R A A O AU I 4
ANTRI A, B0 RE W T SRS DX IR B S X R O UL
M AS , SO B E I XA W] g2 il
BN R SR, AT B A N [ AP i B Ve
H Al P A 0 VR R L R AR, A R T
T2 10 R B b o A T IR AT o

2 ERFABRROIRNEIRER

2.1 EVEVHIEA. QRS [in] By K Ik ] 19]

REAEWEFY 20 Hal L s & 2k F A RO S =
PERBIEA . QRS UEFFITIR .l AME = PERAEAROC, @
UL QRS YT . T S 109 A 1k RO S AR
Pon B WO BESS F IE R s T QRS IR TE HA Yl | #
Pr B R L O A AR S b Y A AR
PR QRS 22 I H] > 140 ms S 7000 % DRSS it 7
UM F-, QRS>153 ms f& 2= PE L Hl £ & J kO LR 1Y
EETAE bR 2o 1 QRS P FFRLAS (Y 35 2 1k 4l
VR PR Bl o, & A 20 T B e A 1 HRE R A X A
— TGOV AE 2 R AR R AT B O LR

@ JOURNAL OF SHANGHAI JIAO TONG UNIVERSITY (MEDICAL SCIENCE)

2021, 41(7)

(OR=4.43, P=0.04). Sun%§ 2 43, 7 :FHHE
<600 ms 5 LVEF T [EAHE, XA RERAOE S WA
ijﬁo

2.2 PR fr

REAE X JLE R B 202 R, Mk = MR R BB
MR R fER R s R AT (26.8%) BH KA
O IR KBS I, FET R Y Yt as R
N BRER TR 33% M EVE R 8 G, E—FEm Ak
UG 5 24 0y B 08 % 50% i, DR R AE R TR
100% . & 28 PR 0 JILA 1 IXURS: I o 2 P L il 47
fap LR IR0 2 RS (524%) X0 WUE
) TI EL A B AT U (79%) FIRESEE (78%) 0,
WA 2EFIN Ny B PR 5>30% 09 B LAFTE R R W A
D EINRESKEE BRI RS 270 25 1, IRATA R E MR
P o7 i A I 10% 14 S8 L AT BEAEAE & A= 0 LI 1) AL
G I A HR X R L U Bt U0 IE R €6 23 R e, 1
i LI M oy O A2 O = 254 7

2.3 EPEWHENR

Paeit, EWEE P 23 RIE T O ERHENR A
4, FFERALAOEREIE (right ventricular outflow
tract, RVOT), 173 HPl& . FLL. e iEal A0 %
A P8 RO LR E R R E A2 I B
X, RVOT %0 ] 1 5 3058 4 P 70 o S0 A% 5 BH i 14
W, AR A T B AROE A58 F SR 22 D AR
Del Carpio Munoz %5 ' & #0470 % A U 25 PE L4 0 )
HALEIRERERT, HAEAN 40.0%; TR0 %R
M PR KA O S I REREAG 1Y & A 2R R 5.9%:;
BAfOENE AR E>10% 0, &4 40D RERE
i kA A, MR H 200 = 0 = Pk A = Pk L
Ffif >20% I, LVEF A th SRR AR . 55— 30 & 59
o)L S8 R 2 M R R RIS ) SR R, A
AU B 1Y 2 P LA T A 07 11 1 R T R B o PR I R
5 BB L IR I 2~3 AF Bl U0 JIE D RE L B 2548 27 o0
S MR IR RO LA 4L TE W i, BERVOT
FXBAOEDRE FRERE TR, O AR DR

E% [18]O

2.4 VS

Latchamsetty %5 Fll Sirichand & 202! 435 %F 1 185 i LA
K 624 151 85 W R GORM AT 404, SRR TE N ZE PR
FMEES, BEHETEES HHCOIFERAZ . Gwag

Vol.41 No.7 Jul. 2021



JLREFHE R D LR ek 2 2Ot T Rk | 979

N

A B R B A M AR A ) B R, TR
PR T JOAE AR T BE - BOE IR 12 W KO WU HE e .
TILEINMPL R RIKAE T 2 BR, XA 22 54 L2 rp ol fig
ISR . —TEE XL B AT 20 oK, P =
B S0 U - JE AR G

2.5 FHPENLA A T L

Bas % 3 40 A 107 B 28 5058 W R IR T R =
MR RE, RS RO R RE RS
SRR ST fER R (OR=16.3, P=0.015), Ifi
HEAMRETCE, Ak, B AR fh AT H AR =
LS A T R AT IE R, AT A B T AR A
THRAAR BT S

2.6 IfpiE

o P S8 LA R A TG A IO I RE IR 5 2 A= 0 JULIS 1) KL
W AROG B4 LB M A AR TORE IR, LA SR
FEHBARAL . AN RIE ) TR A IREE RO I 1 %
PR 5 & A R

3 ENFEBERONMNISHITH

3.1 A BER

Xt A A A A A R, SR AR G
EA DI REA SRR | SRR EEm ] L R A K
RN R . A IR AT I | HL AR A
fEoL, DL RS R AN . 380, T HERR I
etk 25k R E A AR LA R AR TR, i P
IR JSEE UNEA I Y S S s

3.2 Rl kS

X TAT A A7 7E 5 P AR L D I BEAS A IR A )
BB, 12 B0 BB AT DO E MRS ST
FEYERAIEAS . QRS BCREMIER, A 1) T4 45 F i % 14
AR . ShAO AT DL PR, 24 h 3 P A G f
L B AT E MO Bl DA R 4 R M R A e i
MR AL o AN B0 Fe v, B B I A O B A R T AR A v
A 1) 2 P S 7 e D 2 P A AR

3.3 RNERA S R N

XK MR R, BIRNAT O IR A 2 )
FEFEIEAG O MET AR LA K S5 K, I IR 225k FH 4 21 225 i)
7 2 P OB AT B AR AR DR B . A, 4

http://xuebao.shsmu.edu.cn

PO B A 2 M AR AR O R R IR S R O
Sy e M, TR A 1 T B g O ME A
O JUE R (0 22 25 M P AT DUSA 2 75 45 O 48 A 1 JUE 0
RS OB, LR STEAL O IR . SRR
B RO U BT, W L B R B e
PR ZE B I REREMR LA L I BEPE IO St , X At
AR S R AR T DB . AR IR € 238 ) e
oA O T HRAE N B H AR, B TR LR %1k
L () AT REXE LAIEA H LVEF, B 249 7E S0 3 L
WA A D T RE

3.4 DKL P

O W AZ B TR P FH T DA IR 100 £ A DT HE B 12 i
P, DA o2 0% R R BLO AR A O F
O L B O AR R A AR A e TR R O
9, AR M A T R AR A £ 34 Bl T St S A A T il
AR 2230 Sestito 55 B0 s O A R IR TS A R %
PR HONER 8 25 8 75 R 1L, ZR B
WELE A A UL S8, A 74% i L NETRE R B 2z 46, &
MR E B A D EY RU LA OB WA TR R .
X TR A O B T RE 2 U0 8, AR O 1 9%
9 DRV PR 250 108 £ e 4R B ik CT A e 28 ke Sl R 3 ko 52
DLHERR B S5 1% S AR 50 Dk 99

3.5 Bl

X TFAAE 518 S A AR KIS L, WH ALEAT
BTk A, DOULERIZ Bl 2 75 ) 5 22 i 28 PR R
BAE o ILZS B B UM P RO UL R I R G 1 2= M
AT e g e s (HE s WA o2, = MR
B, FERE S IR E R B, Kk, i3k
B ANASOA] A 0 5t I AR B, 3 PT B AR — 2 OC T i B 4 1)
PERA AT M BAME R, IR T = RS
PR IE LAY I A DG o

3.6 HERLEAS

Xt oy M R L, mE AR A A
R 2 PEAL B () P B RE R, A 5 PR R D) Ak TR B AL
DL R S5 T LSt S AT oA o E S TR A R A,
TR 3E 7 IEFIAE SAIE
4 EHERBRVINFENERTT

X F AR DR SR e R A I 22 O T EA 4

MR AR (B2 , 2021, 41(7) @



980 | LlmmEASER (E2M)

M, MR AIRI R A E A R R, Il
125G YT SR A T R R T PR A R

4.1 Wity

X T ICRE R A3 A 28 ML H 2SO DI REIE W R AR,
AT EF DA K er ya 97 AR i . W0 B N A TR IRYT
B A 5L R AW AT HATYNAYT . B S ARBHA A . il
E R FE A S F)  (angiotension converting enzyme
inhibitor, ACEI) FlIfiL % %5k R ZAH5EH7] (angiotensin
receptor blocker, ARB) R fE RN SEHZ . (HA 22w 1
XF 3 R 43 R AT A A PEAG o SRR B0 ) e O i R B
D WEZEFRAR I R B X R T T

TG IFIE ARAE IR ZE P R, B S AR BHL 77 P 4
NEEZY) . BB AR HIEEH T OENL, M=
PRI RBOR 22, ABXS T30 I8 28 0ok B2 26 Ay 5L 19y
R 184 o e 3 ) & PR R, AR AR R REIR o A — TR BE L
XUE A IS 70, SRR b, B I R S S
B 20 SR I R AR 3 A, R R DA KOT
O FEIGWT R R R o X T Bl ak 9% T B0 R A e
R B, B LA B 20 M Y B 2 M4 BEL 7 T g
RORTEAE =% MITEXS B 32 A BHA AN TN 52 HLJC.O I REA
AR, AT LU A A AR R SO B R AR
iy AFE = AN BE 25 85 45 B 7l (calcium channel blocker,
CCB) ™,

RPN LA aRER R e . 2N
M RS R SE P o BAR T AN B R
WY R AR E M R AT, BRIEHAR
SN, R IR . (AR, X T
B ISR AL PO ME Y JR T, R SR 3 i 0
i, AEHICENa B AR ([ c RPLOHEREZ
Yr)o 1 cBPuCERH 29l 8 FET- 1, X n]
5% 25 W) (0 BOL AN FEAE T 8O v O LB 1A G o
PRI X T 200 %5 2 i I il ™ i 45 g P o U A R
SR 1 PO R Y . e T A S ) 1 R
W LVEF 0, 02 1 e B2 iAo 102, BRI
e N A T N = P A S B s I B vt £ 25 XS PN (4 () [
TR P AR 25, ERE T A AR MO ) e 0 8
O B ER N I R AR

[1] von Rotz M, Aeschbacher S, Bossard M, et al. Risk factors for premature
ventricular contractions in young and healthy adults[J]. Heart, 2017, 103(9):

@ JOURNAL OF SHANGHAI JIAO TONG UNIVERSITY (MEDICAL SCIENCE)

2021, 41(7)

4.2 GHB AT R

Xf g T i R PO R R A IR T RO
A BEDTIA] S B0 A T RE R R 2R R L
JO2 7% RS A A TR AR o AR, SR T AR 1A
ROVEFNZ AV ROR B R, PR R AR JL 28 AT g e i % 25
PO T ORI R MR 0 T B O D BE R 1
AT R = P LR, 82% 1Y R A G S A I Rl AR A
J7 )i LVEF AT 2 0 HKF- 5 6T R4S A4 P A A8
S T AR B ) R R I 84% 0 (A BT E>15
kg, S PER GG EE>10% AR A9 I PRAEIR BP0
R P TOR BIL, AT Sy R T R4 S A T
[ N B TR e a1 o NN B @ DR R 8 ) S
Sk . B M O BE S AL RE A R AR
R 3% s FEREAT RIS I RARIRTT AT, AT T
ARBCR B I R AE I o 2 P R AR IR AT AL . AR A 45
ERE R ENR . SO T RVOT = MR,
SR A TH RO A B R R IR 93% 5 TR IR T AR
MR PRI, PRI 67% 0 SH -S43 H
Fill AR EL SO RVOT 2 PR i) S8 5 10— R 4 . BEE =
PRI B AR B R, X T8 2 o B B e AU Y S+
AR RO, W0 3 B PR L LA, AT L2 45
it Sp5 A A T AR o 7E RVOT T Rl 2R Wiy B v, a2t
BRI B S RVOT 9 rh B Ao &, ) 22
g EE R AR IR T S bk . AR R GE . E kR
PR 0 RO BRI, Bl ES AR, VR
T AR AT BE B S0 A8 T R R BT A O i T

5 58

L2 2 A7 S0 WU AT B 55 0 S MU AN [ 4
DE WL AR B A O I HA MR8 A
UK S5 HIEAS . QRSIER | BRHEMI | i APEZ PR
ER T AV S A N 1 R ) B S e 1 N L]
kS MR RL T E W S A, AR . A AEAR B
S a A R R T 3 25 W3 o s A T AR A
FPERAT . X T YR AL T REZ B UL, 5
WA TH R AR T I P S 0 U R Y
PRI I

702-707.

[2] Southall DP, Johnston F, Shinebourne EA, et al. 24-hour

Vol.41 No.7 Jul. 2021



i3

[10]

[11

[12

[13

[14]

[15]

[17]

[18

=
X2

[20

[21

[23]

[24]

JLREFHE R R MU 2 RO TR | 981

electrocardiographic study of heart rate and rhythm patterns in population of
healthy children[J]. Br HeartJ, 1981, 45(3): 281-291.

Nagashima M, Matsushima M, Ogawa A, et al. Cardiac arrhythmias in
healthy children revealed by 24-hour ambulatory ECG monitoring[J].
Pediatr Cardiol, 1987, 8(2): 103-108.

Dickinson DF, Scott O. Ambulatory electrocardiographic monitoring in 100
healthy teenage boys[J]. Br Heart J, 1984, 51(2): 179-183.

Camm AJ, Evans KE, Ward DE, et al. The rhythm of the heart in active
elderly subjects[J]. Am Heart J, 1980, 99(5): 598-603.

Parreira L, Marinheiro R, Amador P, et al. Frequent premature ventricular
contractions. Association of burden and complexity with prognosis
according to the presence of structural heart disease[J]. Ann Noninvasive
Electrocardiol, 2021, 26(1): €12800.

Kennedy HL, Whitlock JA, Sprague MK, et al. Long-term follow-up of
asymptomatic healthy subjects with frequent and complex ventricular ectopy[J].
N Engl J Med, 1985, 312(4): 193-197.

Conti CR. Ventricular arrhythmias: a general cardiologist’s assessment of
therapies in 2005[J]. Clin Cardiol, 2005, 28(7): 314-316.

Duffee DF, Shen WK, Smith HC. Suppression of frequent premature
ventricular contractions and improvement of left ventricular function in
patients with presumed idiopathic dilated cardiomyopathy[J]. Mayo Clin
Proc, 1998, 73(5): 430-433.

Baman TS, Lange DC, Ilg KIJ, et al.
premature ventricular complexes and left ventricular function[J].
Rhythm, 2010, 7(7): 865-869.

Kakavand B, Ballard HO, Disessa TG. Frequent ventricular premature beats
in children with a structurally normal heart: a cause for reversible left
ventricular dysfunction?[J]. Pediatr Cardiol, 2010, 31(7): 986-990.
Yarlagadda RK, Iwai S, Stein KM, et al. Reversal of cardiomyopathy in
patients with repetitive monomorphic ventricular ectopy originating from the
right ventricular outflow tract[J]. Circulation, 2005, 112(8): 1092-1097.
Takemoto M, Yoshimura H, Ohba Y, et al. Radiofrequency catheter ablation
of premature ventricular complexes from right ventricular outflow tract
improves left ventricular dilation and clinical status in patients without
structural heart disease[J]. J Am Coll Cardiol, 2005, 45(8): 1259-1265.

Wang YH, Eltit JM, Kaszala K, et al. Cellular mechanism of premature
ventricular contraction-induced cardiomyopathy[J]. Heart Rhythm, 2014,
11(11): 2064-2072.

Akoum NW, Daccarett M, Wasmund SL, et al. An animal model for ectopy-
induced cardiomyopathy[J]. Pacing Clin Electrophysiol, 2011, 34(3): 291-295.
Walters TE, Rahmutula D, Szilagyi J, et al. Left ventricular dyssynchrony
predicts the cardiomyopathy associated with premature ventricular
contractions[J]. J Am Coll Cardiol, 2018, 72(23 Pt A): 2870-2882.

Bogun F, Crawford T, Reich S, et al. Radiofrequency ablation of frequent,
idiopathic premature ventricular complexes: comparison with a control
group without intervention[J]. Heart Rhythm, 2007, 4(7): 863-867.

Panizo JG, Barra S, Mellor G, et al. Premature ventricular complex-induced
cardiomyopathy[J]. Arrhythm Electrophysiol Rev, 2018, 7(2): 128-134.
Blanc JJ, Fatemi M, Bertault V, et al. Evaluation of left bundle branch block
as a reversible cause of non-ischaemic dilated cardiomyopathy with severe
heart failure. A new concept of left ventricular dyssynchrony-induced
cardiomyopathy[J]. Europace, 2005, 7(6): 604-610.

Bertels RA, Harteveld LM, Filippini LH, et al. Left ventricular dysfunction
is associated with frequent premature ventricular complexes and
asymptomatic ventricular tachycardia in children[J]. Europace, 2017, 19(4):
617-621.

Moulton KP, Medcalf T, Lazzara R. Premature ventricular complex
morphology. A marker for left ventricular structure and function[J].
Circulation, 1990, 81(4): 1245-1251.

Carballeira Pol L, Deyell MW, Frankel DS, et al. Ventricular premature
depolarization QRS duration as a new marker of risk for the development of
ventricular premature depolarization-induced cardiomyopathy[J]. Heart
Rhythm, 2014, 11(2): 299-306.

Olgun H, Yokokawa M, Baman T, et al. The role of interpolation in PVC-
induced cardiomyopathy[J]. Heart Rhythm, 2011, 8(7): 1046-1049.

Sun YP, Blom NA, Yu YH, et al. The influence of premature ventricular

Relationship between burden of
Heart

http://xuebao.shsmu.edu.cn

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[Fs B ]

contractions on left ventricular function in asymptomatic children without
structural heart disease: an echocardiographic evaluation[J]. Int J Cardiovasc
Imaging, 2003, 19(4): 295-299.

Niwano S, Wakisaka Y, Niwano H, et al. Prognostic significance of frequent
premature ventricular contractions originating from the ventricular outflow
tract in patients with normal left ventricular function[J]. Heart, 2009,
95(15): 1230-1237.

Tan AY, Hu YL, Potfay J, et al. Impact of ventricular ectopic burden in a
premature ventricular contraction-induced cardiomyopathy animal model[J].
Heart Rhythm, 2016, 13(3): 755-761.

Cohen MI. Frequent premature ventricular beats in healthy children: when
to ignore and when to treat?[J]. Curr Opin Cardiol, 2019, 34(1): 65-72.

Del Carpio Munoz F, Syed FF, Noheria A, et al. Characteristics of
premature ventricular complexes as correlates of reduced left ventricular
systolic function: study of the burden, duration, coupling interval,
morphology and site of origin of PVCs[J]. J Cardiovasc Electrophysiol,
2011, 22(7): 791-798.

Beaufort-Krol GC, Dijkstra SS, Bink-Boelkens MT. Natural history of
ventricular premature contractions in children with a structurally normal
heart: does origin matter?[J]. Europace, 2008, 10(8): 998-1003.
Latchamsetty R, Yokokawa M, Morady F, et al. Multicenter outcomes for
catheter ablation of idiopathic premature ventricular complexes[J]. JACC
Clin Electrophysiol, 2015, 1(3): 116-123.

Sirichand S, Killu AM, Padmanabhan D, et al. Incidence of idiopathic
ventricular arrhythmias: a population-based study[J]. Circ Arrhythm
Electrophysiol, 2017, 10(2): €004662.

Gwag HB, Kim EK, Hwang JK, et al. Is the stroke volume during post-
ectopic beat associated with ventricular premature complex-related
symptoms?[J]. Europace, 2018, 20(FI2): £204-f210.

Bas HD, Baser K, Hoyt J, et al. Effect of circadian variability in frequency
of premature ventricular complexes on left ventricular function[J]. Heart
Rhythm, 2016, 13(1): 98-102.

Yokokawa M, Kim HM, Good E, et al. Relation of symptoms and symptom
duration to premature ventricular complex-induced cardiomyopathy[J].
Heart Rhythm, 2012, 9(1): 92-95.

El Kadri M, Yokokawa M, Labounty T, et al. Effect of ablation of frequent
premature ventricular complexes on left ventricular function in patients with
nonischemic cardiomyopathy[J]. Heart Rhythm, 2015, 12(4): 706-713.
Sestito A, Pardeo M, Sgueglia GA, et al. Cardiac magnetic resonance of
healthy children and young adults with frequent premature ventricular
complexes[J]. J Cardiovasc Med (Hagerstown), 2007, 8(9): 692-698.
Krittayaphong R, Bhuripanyo K, Punlee K, et al. Effect of atenolol on
symptomatic ventricular arrhythmia without structural heart disease: a
randomized placebo-controlled study[J]. Am Heart J, 2002, 144(6): ¢10.
Wang Y, Patel D, Wang DW, et al. Bl-Adrenoceptor blocker aggravated
ventricular arrhythmia[J]. Pacing Clin Electrophysiol, 2013, 36(11): 1348-
1356.

Marcus GM. Evaluation and management of premature ventricular
complexes[J]. Circulation, 2020, 141(17): 1404-1418.

Capucci A, di Pasquale G, Boriani G, et al. A double-blind crossover
comparison of flecainide and slow-release mexiletine in the treatment of
stable premature ventricular complexes[J]. Int J Clin Pharmacol Res, 1991,
11(1): 23-33.

Singh SN, Fletcher RD, Fisher SG, et al. Amiodarone in patients with
congestive heart failure and asymptomatic ventricular arrhythmia. Survival
Trial of Antiarrhythmic Therapy in Congestive Heart Failure[J]. N Engl J
Med, 1995, 333(2): 77-82.

Peichl P, Wichterle D, Pavlu L, et al. Complications of catheter ablation of
ventricular tachycardia: a single-center experience[J]. Circ Arrhythm
Electrophysiol, 2014, 7(4): 684-690.

Yokokawa M, Good E, Crawford T, et al. Reasons for failed ablation for
idiopathic right ventricular outflow tract-like ventricular arrhythmias[J].
Heart Rhythm, 2013, 10(8): 1101-1108.

McDonnell K, Rhee E, Srivathsan K, et al. Novel utility of cryoablation for
ventricular arrhythmias arising from the left aortic cusp near the left main
coronary artery: a case series[J]. Heart Rhythm, 2014, 11(1): 34-38.
2020-07-03

[Axgmig] 1ER]

B R AR (B2 R L 2021, 41(7) @



