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[ Abstract] Ventricular tachycardia is one of the leading causes of death in patients with myocardial infarction. Implantable cardioverter
defibrillator is very effective in preventing sudden cardiac death, but frequent discharge during ventricular tachycardia causes pain to the
patient, and cannot alter the substrate of ventricular tachycardia. The treatment of etiology of ventricular tachycardia cannot be carried out,
which leads to recurrence of ventricular tachycardia. Long-term use of antiarrhythmic drugs to treat ventricular tachycardia after myocardial
infarction has limited effect but obvious side effects. Catheter ablation can map the myocardial substrate after myocardial infarction and reveal
the mechanism of tachycardia. So, it is an effective treatment for ventricular tachycardia after myocardial infarction. This article summarizes the
evolution of indications for catheter ablation of ventricular tachycardia after myocardial infarction in the guidelines and consensus to provide
assistance for the workers in related fields.

[ Key words] Myocardial infarction; Ventricular tachycardia ; Catheter ablation ; Indications ; Evolution

Z 0B 3 (ventricular tachycardia, VT) 20 WL BERLE R BI0 FH AAD 75 B HREIVEH , g fihig /R

FHHE ( myocardial infarction, MI) 5 /™ 8 8- & 1 M A= iy
MIE e, VT WL T- R i e m & . RE
A B0 % i B i 28 ((implantable cardioverter
defibrillator, ICD ) FHAE — 2% 8% — 2% T Bl 14 14 97 1] A 3%
PABIEAE > O K B L R A7 AE , S %
2y 15% 11 1CD 52 35 [m] i 42 32 Ho 0 2 25 ) (anti-
arthythmic drugs, AAD) G977, I HAERT 5 4F A 38%
{9 F Y TCD 41t VT A7 3l ™), T3 1CD By g el e
SR A ORI . AAD R HIZG WA R A% 2R A

EEWE : [HK A AR 54 (81870257)
BIS1EE AL, E-mail ; zhengqs@ mail. xjtu. edu. cn

AP EC QT [MUYIHER , — AR T DA 4 5 ik
PLERA Z2 a8 BT, A HUAR IR DY REA & 25 1 | JTF )
BEAR G B0 HE W 4, I 2 R Y . B
AAD Ay 1CD i B UK, A5 g T LRI AT, — A
TG 1 AR 1T AAD F1ICD (1 1 )
AR R AT RERAE T4, I Ho B BLER ] B 23 15 i NYHA
W20 J BB HAET- R SR T MG
VT Bty B =+ 24, B X VT 2R TiH
il AR T MUJR VT (1952 % KBS, i3 18 11 2 0%



- 422 - DB IR 2021 45 A% 42 2555 Adv Cardiovasc Dis,May 2021 ,Vol. 42 ,No. 5

FE I B A R R R S R Rk
MI J& VT 3A97 B4 Bk i) i b i 22 (95 e
I ST AT T AR IR

Pt ML J5 VT (835 5485010 0 38 N IEAE 45 45 r
SR R AR I A2 A | i 2 X 1 R B R, A R
ARSI TAE #7654 1 AR YT e £ LR UL Bl .
JIT 2 1A SCHR 32 B2 2 52 O IE R 24 2 (ACC) | SE L0
WER2s CAHA) (BRI G IR 2% 25 (ESC) BRI L B
4 (EHRA) | 0> B & (HRS) | W K 0 B B &
(APHRS) A7 T U 0 H 3 2 (LAHRS ) 2541 4 A
(46 P E A
1 FEHEFMHIANTE

21 2297, i T IH A AER I B AR S 40 T & By
B, H A E e MIJ5 VT s v A 8= I8 et
FE S HE, R AE (2006 4F ACC/AHA/ESC ‘%8 PO
PRI O R RFE T 8 /) T, AU MI 5 A=
RERERG AT rh 2 30 L ICD [ BIG T, s S
I Al FAR IR , LA FH R R 5% 2% il 1% /R 55 245 1)
AT ZWIRYT X T s R MI R 8042 = Uy B B A iR
PO e AR VT 80 Wi sh T 5 | i A AE R & &
Hfy(1la,C),

Fiti 5 T il e A I = 4 R A R AR DU R G T2 N
FIP R g hrm T SRR i i, 6 ML JE VT %
AMALE R BEINRA, A 2 h b LR AR X
FE2 PR (2009 4F EHRA/HRS 3P0 HEK 7 94
TH AL Z L) B ELA B X ks MI 5 VT (5938 I ik
HEAFIAZEAE Y 0 T A O (FL 3R AT MT) By
VT B3 I T S S A« (1) AR
Hpzk % VT (sustained monomorphic VT, SMVT) , fJ
& ICD 2411 VT, J)e &2 & A, H AAD Joi, AN RE it
Z AN AT (2) PR L SMVT 5 VT
FLXR I KA 5 (3) VT K AERT RE 200 E DI RER AT Y &
5 (4) R HTIR SR AR 5 R VT; (5) AAD HEL
EHROE K NFFEE 20 VT RLLEBiS), W% ES
EIHRATT AT« (1) i —Fhal ZFh 1 ZE e M2
AAD HATRITAI A —IR B2 SMVT [ 355 (2) 1l
1 MIJ5 42 %2 11 SMVT, 72258 5 1153 40>0. 30 HLIUA: A7
1 AR R AT AR S e v 7 R A T 525 (3) i
MIHZEZE S5 AT (0. 35) , &AL 30 71 2# A e
() SMVT 35, Bl AAD J397 054 80t ol % jg itk 47 5
EHR (SRS FILHERZ S0 HEAE N % SRR
SEAER)

BE% —SERTHEPERF ST, i VATCH 25857 i 5¢
AT MG VT B RAYT A T 540 ik
P S HE, (2015 4 ESC 2 M0 2R Ak B E

PERFE B 15 1S ) = Xt ML S B VT 347 T3
40 X MRS R X (2006 4F ACC/AHA/ESC 28 P00
I HIRT L I R BE T B 45 T ) %) B R, 45 RS
g (1) X T AEARRELE VT sl XU R IR AH O
PEODIERG B, I E 2T AR (1T ,B);(2) 6k
PO eSS BB B TRt VT )5 3 ICD 2 &
L, A TR C T, B) 5 (3) XA B O e -
A ICD (B TERR v VT B W R AE IS % 18 4T
S HA( Ta,B)

VANISH F1 CALYPSO Z5fJF58 2 (ki 4k 52 1,
182017 4 AHA/ACC/HRS 2 PE0 13 2 b PN Fil
B CoMEHE PR BEAE 7 ) v MI 5 VT [ 348 T Rl A T 58 n
FLAAR SO0 NI 40 R A Ak , 3% RRHS pe 2 %t
{2006 4 ACC/AHA/ESC 2 MU 8 167 FC k1
PEAE TR R ) BT, Fe A T (1) B AE MI
Je B E RAE PR R e VT, 5 3 VT FL X
Z HLN FH i &2 A e ( 1, B-R) , sl FH Al AAD
(T ,B-NR) AT W Rl (2) X AT S
PO , B B R AEENL I 3 F1 2458 2 (1) SMVT B
ARG SMVT H ICD 45 B i) /835, ) 2% B 3 48
HEAE I —Z36 7 Lhid 2> VT Z4/E( T b, C-LD) (7
B-R #7753k A FHIVLIIGY ; B-NR 275K B FIEREHLAT
7¢;C-LD ok A TA BRI ESE)

(2019 HRS/EHRA/APHRS/LAHRS % Pk .0 A 4
W FETH AT KA & XT(2009 4 EHRA/HRS % 14
ORI H T4 T Al IR B S B, R X (2017
AHA/ACC/HRS 2P0 HE R 5 RR 2 Ah B O V5 1 7
FETRBH6 R ) 12015 4F ESC =Pk AR H B A3
FILC PR R 8 B 46 7 ) B #D T, 254 T 3T B A 9 &5
RSO 5 b RIS AR L, % SRR R A
XM TS X VT S48 T 0 38 0 TIE 4 72 200 RUE B
LG TT A EIR A BIRFSE . HRFE YL (1) %)
R I o 9 B U 7 P P AT AN DR A B
VT W85, S8 H AT LT AW T2 AAD 597
( 1 ,B-R) ;% F AAD BT A G PRAE R 51 & AR LKL
TR N R EEALAYY (1 ,B-NR) 5 (2) X}
Tt O A s A& AR BB PR VT (EOR T 32 3R i &
AAD JRIT I RBCE N H S R (T a, C-EO) 5
(3) Xtk it 4 o0 RS B UK K A BRI A% VT 1442 1CD
BITHRE AT R AIAIT REME VT & K i I ] 42
K, Bl 1 ICD AR B ( Th, A) X TR k1R
VT B35, W YRS T fl 2 G, mT AT 0 A0 B3 il
(IIb,C-LD) (##:C-E0 £k H FLFIN)

2 BYESRE
IR AR EE A ML JE VT S48 0 il 38



OB F IR 2021 25 A% 42 855 Adv Cardiovasc Dis ,May 2021 ,Vol. 42 ,No. 5 « 423 .

JSEUE RS 2 3 AN UE B 25 2 ) AN Wi 8 v al 15 451
B X ML VT AL R AT, TH RS s
M ZR G AL | DA R ZR 40 P SR Bt L%
WA R PEER , MG KA BB AE VT BT AAD &R
ANEER, Bk Az R XUER I, RS HE 7 A8 T R, T
X2 1ICD G798, A TH R BESE K VT 19
SIS Ia), FF g /b 1CD A i UKL, 2 i A8 A 2R TS
JiHE

MAR RSB AT A, ML S VT 5825 S 0031 Rl
FR25 M T I BRI T3 VT R AEA BUATR BT A
Wik Ao T MUE VT J& TRURA 5 VT #5EE, H
S EEARM T RBY IR . M5 2 3208 0 UL+
W ANECE L AENR LA RS e o) 1 S BELA L B O UL
200 ML 1) R 7 2 AR AR 1 4 L TR IR, 1 5 B AR 1) ek
5| A% it A, X LE U HR A I T IR I I A6
T BEIITIR BRI R/ S ST B AR AR AR 2 2
AR R MG VT ARG B b I T R S 3
FUMERE B, HAT VT AR 7 03 20A sl Ok
A AR AR 2 o h AR I Al AR B b I 45 2R
LA VBT Fr 3% B A1 A0 S Bt 5 7B LR 3 el s ) 2
A VT A8 QRS JEIE 2 GRS R E DL
PR QRS WA )Y 5 0 Sl 3 J 1 A L A ok 4 1
EFAL AR IR R T AR B 8 5 BESTOAR I 2 XS VT
TR AR, nT#% VT I B ALE . 5L
PRIET 5 A VT, 18 SE PO Tl al 2547, X T L
B A ARG B VT Z AR JE a8 3t 2 22 S5
A —RALH, BT AL bR 0 g P (S b ) | 22 1
S DXAR IR AR L 3 (LAVA HLL) SRS . A B
FERWISEE DT G218 15 T DX n] B VT 99 fl 2% 1k
X, UEMI G A8 A5 X 5 VT w8 BEAH G, R4k i) S HiE i
S FIRTIN AR A = BRI AT A R X E fr
FERURE AT R RS W T o BB bR D b
FHXS TR, 25 5 S B, o MIJS VT ARl ) 5 2807
2%

MLJE VT B Rl A — L XE B TOve , T il
MIBETZ RN 3% I KRERAEHN 5% ~T% >0
AT R R AL T 0 BT, 3O TR 2 A i T A2
T2 BRI o B I S fa] R A7 V2235 75 125 R B, AL
BT e AR 38 By T SRR A R A R 1
H R, T T AR 4 A DR R N A DR A
AR R A T S A T P I AR N HREA 41534 7o Ml S
LIRS FAR IR R A

2019 AR Lo HE B 22 68 545 T Rl BIE 2 1) d5 0 41
RS, FATE A R AU M R R
0 22 ARl A, LA D PR e o i v A 8

1 RAR 5 XV AE VT JEFR AR . L e
PERIFSS th 22 B, 107 FH 5% 1% 48 080, fn s 45 4R n f% A0 CT
25 ] Al B X b S ) Y R A 0 9, T B S
W R IX I, TR R ARBICR , T TR 4 T B A5
TR SRR 2 AR AR e Al . R B AR Y
I FHERAS T — ek | (EAT TG U — 25 (T 5 Sk I
T AR R

BZ A MLJE VT BAT7 e, 18 FE 7 S8 T il A e
17 B, IF HXET AAD YA Y7 IO AR TR 32 LA K
Wi/ TCD JiiC A 77 1T, B RE (A B A b v, [ Ak AAD 1l
ICD [RIGY7 AR BE N IL T 3697 VT, i 7E ML J5 VT
(2P A A T b, AT Rl 4 M 57 ke i
B2 R AR IR , (A PR B DR A G

& £ 3 #k

[1] Emami M, Morton JB, Chan KH, et al. Catheter ablation of post-infarct VT
mechanisms , strategies and outcomes|[ J]. Heart Lung Circ,2019,28(1) :76-83.

[2]  Raul W,Knight BP,Gold MR, et al. Safety and efficacy of a totally subcutaneous
implantable-cardioverter defibrillator[ J]. Circulation,2013,128(9) :944-953.

[3] Burke MC, Gold MR, Knight BP, et al. Safety and efficacy of the totally
subcutaneous implantable defibrillator; 2-year results from a pooled analysis of
the IDE study and EFFORTLESS registry [ J]. J Am Coll Cardiol, 2015, 65
(16) :1605-1615.

[4] Dev S,Peterson PN, Wang Y, et al. Prevalence, correlates, and temporal trends
in antiarrhythmic drug use at discharge after implantable cardioverter
defibrillator placement ( from the National Cardiovascular Data Registry
[NCDR])[J]. Am J Cardiol ,2014,113(2) :314-320.

[5] Saxon LA,Hayes DL,Gilliam FR,et al. Long-term outcome after ICD and CRT
implantation and influence of remote device follow-up:the ALTITUDE survival
study[ J]. Circulation,2010,122(23) :2359-2367.

[6] Bardy GH,Lee KL,Mark DB, et al. Amiodarone or an implantable cardioverter-
defibrillator for congestive heart failure[ J]. N Engl J Med,2005,352(3) :225-
237.

[7]  Connolly SJ, Dorian P, Roberts RS, et al. Comparison of beta-blockers,
amiodarone plus beta-blockers, or sotalol for prevention of shocks from
implantable cardioverter defibrillators ; the OPTIC Study:a randomized trial[ J].
JAMA ,2006,295(2) :165-171.

[8] Wolkove N,Baltzan M. Amiodarone pulmonary toxicity[ J]. Can Respir J,2009,
16(2) :43-48.

[9] Patel D, Hasselblad V, Jackson KP, et al. Catheter ablation for ventricular
tachycardia( VT) in patients with ischemic heart disease :a systematic review and
a meta-analysis of randomized controlled trials[ J]. J Interv Card Electrophysiol
2016,45(2) :111-117.

[10] Vergara P, Trevisi N, Ricco A, et al. Late potentials abolition as an additional
technique for reduction of arrhythmia recurrence in scar related ventricular
tachycardia ablation[ J]. J Cardiovasc Electrophysiol ,2012,23(6) :621-627.

[11] Reddy VY,Reynolds MR, Neuzil P, et al. Prophylactic catheter ablation for the
prevention of defibrillator therapy[J]. N Engl J Med, 2007, 357 (26) : 2657-
2665.

[12] Bunch TJ, Weiss JP, Crandall BG, et al. Patients treated with catheter ablation
for ventricular tachycardia after an ICD shock have lower long-term rates of
death and heart failure hospitalization than do patients treated with medical
management only[ J]. Heart Rhythm,2014,11(4) :533-540.

[13] Zipes DP, Camm AJ, Borggrefe M, et al. ACC/AHA/ESC 2006 guidelines for



- 424 -

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

DB IR 2021 45 A% 42 2555 Adv Cardiovasc Dis,May 2021 ,Vol. 42 ,No. 5

management of patients with ventricular arrhythmias and the prevention of
sudden cardiac death:a report of the American College of Cardiology/American
Heart Association Task Force and the European Society of Cardiology Committee
for Practice Guidelines ( Writing Committee to Develop guidelines for
management of patients with ventricular arrhythmias and the prevention of
sudden cardiac death) developed in collaboration with the European Heart
Rhythm Association and the Heart Rhythm Society[ J]. Europace,2006,8(9) :
746-837.

Klemm HU, Ventura R, Steven D, et al. Catheter ablation of multiple ventricular
tachycardias after myocardial infarction guided by combined contact and
noncontact mapping[ J]. Circulation 2007 ,115(21) :2697-2704.

Bogun F, Kim HM, Han J, et al. Comparison of mapping criteria for
hemodynamically tolerated, postinfarction ventricular tachycardia [ J ]. Heart
Rhythm,2006,3 (1) :20-26.

Khaykin Y,Skanes A, Whaley B, et al. Real-time integration of 2D intracardiac
echocardiography and 3D electroanatomical mapping to guide ventricular
tachycardia ablation[ J]. Heart Rhythm,2008,5(10) :1396-1402.

Chauhan VS, Nair GM, Sevaptisidis E, et al. Magnetoelectroanatomic mapping of
arrhythmias in structural heart disease using a novel multielectrode catheter[ J].
Pacing Clin Electrophysiol ,2004,27(8) :1077-1084.

Patel AM, d’Avila A, Neuzil P, et al. Atrial tachycardia after ablation of
persistent atrial fibrillation: identification of the ecritical isthmus with a
combination of multielectrode activation mapping and targeted entrainment
mapping[ J . Circ Arrhyth Electrophysiol ,2008,1(1) :14-22.

Stevenson WG, Wilber DJ, Andrea N, et al. Irrigated radiofrequency catheter
ablation guided by electroanatomic mapping for recurrent ventricular tachycardia
after myocardial infarction: the multicenter thermocool ventricular tachycardia
ablation trial[ J ]. Circulation,2008,118(25) :2773.

Tanner H, Hindricks G, Volkmer M, et al. Catheter ablation of recurrent scar-
related ventricular tachycardia using electroanatomical mapping and irrigated
ablation technology : results of the prospective multicenter Euro-VT-study[J]. J
Cardiovasc Electrophysiol ,2010,21(1) :47-53.

Aliot EM, Stevenson WG, Almendral-Garrote JM, et al. EHRA/HRS Expert
Consensus on Catheter Ablation of Ventricular Arrhythmias: developed in a
partnership with the European Heart Rhythm Association( EHRA) ,a Registered
Branch of the European Society of Cardiology ( ESC), and the Heart Rhythm
Society (HRS) ;in collaboration with the American College of Cardiology ( ACC)
and the American Heart Association( AHA) [ J]. Europace,2009,11(6) ;771-
817.

Karl-Heinz K, Anselm S, Lars E, et al. Catheter ablation of stable ventricular
tachycardia before defibrillator implantation in patients with coronary heart
disease ( VTACH) :a multicentre randomised controlled trial[ J]. Lancet,2010,
375(9708) :31-40.

Priori SG, Blomstrom-Lundqvist C, Mazzanti A, et al. 2015 ESC Guidelines for
the management of patients with ventricular arrhythmias and the prevention of
sudden cardiac death: The Task Force for the Management of Patients with
Ventricular Arrhythmias and the Prevention of Sudden Cardiac Death of the
European Society of Cardiology (ESC) Endorsed by : Association for European
Paediatric and Congenital Cardiology ( AEPC) [ J]. Europace,2015,17 (11):
1601-1687.

Sapp JL, Wells GA, Parkash R, et al. Ventricular tachycardia ablation versus
escalation of antiarrhythmic drugs[ J]. N Engl J Med,2016,375(2) :111-121.
Al-Khatib SM, Daubert JP, Anstrom KJ, et al. Catheter ablation for ventricular
tachycardia in cardioverter  defibrillator
(CALYPSO) pilot trial [ J]. J Cardiovasc Electrophysiol,2015,26 (2) : 151-
157.

patients with an  implantable

Tung R, Vaseghi M, Frankel DS, et al. Freedom from recurrent ventricular

[27]

[30]

[31]

[32]

[41]

[42]

[43]

tachycardia after catheter ablation is associated with improved survival in patients
with structural heart disease;an International VT Ablation Center Collaborative
Group study[ J]. Heart Rhythm,2015,12(9) :1997-2007.

Al-Khatib SM, Stevenson WG, Ackerman MJ, et al. 2017 AHA/ACC/HRS
guideline for management of patients with ventricular arrhythmias and the
prevention of sudden cardiac death [ J]. Circulation, 2018, 138 (13 ) : €272-
€391.

Morawski S, Pruszkowska P, Sredniawa B, et al. Long-term outcome of catheter
ablation and other form of therapy for electrical storm in patients with
implantable cardioverter-defibrillators[ J ]. J Interv Card Electrophysiol ,2017,50
(3):227-234.

Kumar S, Fujii A, Kapur S, et al. Beyond the storm: comparison of clinical
factors , arrthythmogenic substrate, and catheter ablation outcomes in structural
heart disease patients with versus those without a history of ventricular
tachycardia storm[ J . J Cardiovasc Electrophysiol ,2017,28(1) :56-67.

Kuck KH,Tilz RR,Deneke T, et al. Impact of Substrate Modification by Catheter
Ablation on Implantable Cardioverter-Defibrillator Interventions in Patients With
Unstable Ventricular Arrhythmias and Coronary Artery Disease : Results From the
Multicenter Randomized Controlled SMS ( Substrate Modification Study) [ J].
Circ Arrhyth Electrophysiol ,2017,10(3) :e004422.

Cronin EM, Bogun FM, Maury P, et al. 2019 HRS/EHRA/APHRS/LAHRS
expert consensus statement on catheter ablation of ventricular arrhythmias[ J].J
Arrhythm,2019,35(3) :323-484.

Wasmer K, Eckardt L. 3-D mapping and ablation of recurrent ventricular
tachycardia in patients with ischemic cardiomyopathy[ J]. Herzschrittmacherther
Elektrophysiol ,2017,28(2) :199-205.

Mahida S,Sacher F, Dubois R, et al. Cardiac imaging in patients with ventricular
tachycardial J]. Circulation,2017,136(25) :2491-2507.

Dickfeld T, Tian J, Ahmad G, et al. MRI-guided ventricular tachycardia
ablation; integration of late gadolinium-enhanced 3D scar in patients with
implantable cardioverter-defibrillators[ J]. Circ Arrhyth Electrophysiol,2011,4
(2):172-184.

XU B A O S o O B A I AR TR [T ] O ML 2
J&,2011,32(3) :297-299.

Aziz 7., Shatz D, Raiman M, et al. Targeted ablation of ventricular tachycardia
guided by wavefront discontinuities during sinus rhythm[ J]. Circulation,2019,
140(17) :1383-1397.

f 2% AL SCHR. 22 CARTO =4 bRl RELIR YT R AELOAHK 3 AT 5 LR
LI O M2 R 2018 ,39(2) 1243-247.

Mallidi J,Nadkarni GN, Berger RD, et al. Meta-analysis of catheter ablation as
an adjunct to medical therapy for treatment of ventricular tachycardia in patients
with structural heart disease[ J]. Heart Rhythm,2011,8(4) :503-510.

Soucek F, Starek Z. Use of bipolar radiofrequency catheter ablation in the
treatment of cardiac arrhythmias[ J]. Curr Cardiol Rev,2018,14(3) :185-191.

Sapp JL, Cooper JM, Soejima K, et al. Deep myocardial ablation lesions can be
retractable catheter [ J J.

needle-tipped Pacing Clin

Electrophysiol ,2004,27(5) :594-599.

created with a

Stevenson WG, Tedrow UB, Reddy V, et al. Infusion needle radiofrequency
ablation for treatment of refractory ventricular arrhythmias [ J]. J Am Coll
Cardiol ,2019,73(12) :1413-1425.

di Monaco A, Quadrini F, Troisi F, et al. Cardiopulmonary support in patients
undergoing catheter ablation of poorly tolerated ventricular arrhythmias and
electrical storm[ J].J Cardiovasc Electrophysiol ,2019,30(8) :1281-1286.
Santangeli P, Ellenbogen KA. Update on catheter ablation research from The
2019 European Heart Rhythm Association Congress [ J ]. J Cardiovasc
Electrophysiol ,2019,30(8) :1187-1190.

M AS B #7:2020-05-17



