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Abstract Objective: To investigate the effect of radiofrequency ablation for electrical storm in patients with
implantable cardioverter defibrillator(ICD). Methods: Patients were enrolled in the study from Januanry 1*, 2010
to December 31*, 2019 in The First Affiliated Hospital of Dalian Medical University. They were underwent cathe-
ter ablation for electrical storm with ICD or cardiac resynchronization therapy-defibrillator (CRT-D). The age,
sex, basic heart diseases, echocardiography parameters, and B-type natriuretic peptide (BNP) were collected.
Regular follow-up was conducted after discharge. The primary end point was electrical storm recurrence, and the
secondary end point was sudden cardiac death and all-cause death. The K-M curve was used to evaluate the recur-
rence of electrical storm after ablation. Cox regression calculated the risk factors associated with recurrence of e-
lectrical storm after ablation. Results: A total of 13 patients (11 males and 2 females) , aged (60. 534 10. 63)
years were included in this study. A total of 19 times of mapping and ablation were performed in 13 patients, in-
cluding 11 patients who underwent endocardial mapping alone and 2 patients who underwent endocardial combined
with epicardial mapping. The 11 cases had all ventricular tachycardias (VTs) ablated during procedure. Two cases
had clinical VT ablated,but could induce nonpersistent VT. One case could induce clinical VT after ablation. The
complete success rate immediately of ablation was 84.62% , the partial success rate was 15. 38% , and the failure
rate immediately was 7. 69%. The average follow-up of the 13 patients after ablation was (30. 29 = 19. 07)
months. The long-term complete success rate, partial success rate, and failure rate after the last catheter ablation
were 38.46% (5/13), 15.38% (2/13), and 46.15% (6/13), respectively. In the follow-up up to July 31%,
2020, two patients died of ventricular fibrillation due to electrical storm, and the underlying causes were Ischemic

cardiomyopathy and dilated cardiomyopathy respectively. The subgroups were compared in the dilated cardiomy-
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opathy group and the non-dilated cardiomyopathy group, and there was no significant difference in the success rate

of ablation between the two groups(P =0. 959). Cox regression showed that age, BNP, left ventricular ejection

fraction, left ventricular end-diastolic diameter, right ventricular end-diastolic diameter, and New York Heart As-

sociation cardiac function class were not associated with the recurrence of electrical storm after ablation. Conclu-

sion: Radiofrequency ablation can significantly reduce the occurrence of electrical storms after ICD.

Key words electrical storm; radiofrequency ablation; implantable cardioverter defibrillator
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Figure 1 The 3-dimensional mapping and ablation map of some patients
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Table 2 The risk factors for recurrence of electrical
storm after radiofrequency ablation in pa-
tients with ICD
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.974(0. 833~1.139)
.996(0. 860~1.153)
.034(0.166~6.461)
.090(0. 959~1.239)

551
741
952
971
. 189

o O O o O O
—_— = O O O =

3 itig

A AL — s A R Y G 24 ) 2R B
RO FREE PE = 0 3 5 B (ventricular arrhythmias,
VAS) NFEAE B0 N B U » 48 K 2500 U 2 K
HAZEERMEm, RyEEREZEHA ICD,
L KR A AR AT RFEA ICD F.IAh 24 h Y
KA 3 WL b VAs 84 VAs KIER T 12 h;
A ICD & .IA N 24 h W& A 3 e L B4 4k
HLIG T ELA e e) B 0 5 min BLERY, B XUR
B ) 2 R 0 I L D R T O A0
Brugada ZEGMEM K QT Zi&14F, SHMNEK &
BRI e AH G I IR I R A 4% . LVEF B (RE R —
KWPIEA ICD A 1 2RP00H K AWIRIT &
VB R A O 1 U S,

TEAE ] B R A ICD b, o XUR A
KAF R 10%~30% , F & A7E ICD A JG 4~
I9MH., TEA—RWBE A ICD &M A& R R
A% ~T% kA ICD M A G 18~24 A~ H . E—

Xt ICM Fl DCM. (838 59 9\ 1) B 5 v, A 2 T E XL
S Y e AL, AR 5. 8 Y 6. 9% L H L KR
KRB E K AEAE 65. 4% 1 ICM Fl 50% ) DCM
B H e R & A ML AN B R L T BE R
FH QS A 22 5 oy 1 L T M Sl R R L
B T2 1 20 9 AR B 0 O Ik I g D 46 o 45 58 LA
FHAES . BRBRIT R B2 M IR A 1R, 1
TRV A RE T 2 R | P R T RIS A

FEIRIT VAs B f 545 18 R AR R 25697
M5 B F Bt b gl 25 W) 3R 97 A M T,
VANISH #fge £ B # A ICD H & k4 VAs 1)
ICM BE& ERSMEENLYIRT E. 23
SR AR R R AE TR L KU AT ICD H i B
BALFEZGWIRITERES . EEZSEHM
WITMERE R, SPL AR E WML, B EE
AT KBS AR T 34 % . FERIT X 471 B $5 %
1RAEIRYY CRE T 2R 3 kT RS T il AR
TH RO R R SR 3 I S 2R e A L T2 00 B R S
BT HTA AR VAs 2R, Ik ROk
FAWG R R 92% , I K AE KRN 2%, B F AR
WT-<<1%., WAiREVIIEE R 1.2 45,94 % B B &
BRI R TR R A, 720 1 B8 B T B AE, MAET:
KRV REZEICT- 50 I 508 T AL L,
FAU M TEREZ KR AR T R P, VAs TH
il B 2] )l ) Rk B 73 %L 1 AE 60 AN A B BE DT
93 % M A B R E & ICM Al DCM 5 3% A
1. 2011 4F Frankel %" F A8 T R0 2 17 1 floRn
WA YT R MUE FEAT I BB IT (45 )R B IS4 T
ARSI AL T4, JF Holoss B AR TR T 4.
2019 4 [ 2 35 38 1 25 75 0 i R R A5 A A ICD
R S BTE AlA T B A RO R A 12 TR ST 667
W, kISR aiiE A ICD M L. ICD # A B &
S R RCA VAs B & IF A 45 8 PO e
BRI RS fE I k> ICD F 44 K 1CD
A, 7 OB B I A BE B TCD XU FFE T KU,
FEASBIESE 13 91 B XU AT S8 450 3 fi Ay 2 b, 3 il
B %) 52 4 % T R N 84.62%, ¥ 4 T R N
15.38% . R MR 7. 69 % , 5 [ Ab SC R 3 8 A AL
HR T8 T Wl 3 3 58 4 T 3R B 43 1 R
JMER I3 53 Ky 38. 46 % ,15. 38% & 46.15% , ik T
ZHGSCERHE X AT R 5 AT A AL R A 0 ISR
22 VAsTES ZHEANREE 2 a . L IR 2, AL
T-AE IR T R S AT T AR YT R G

S TH LR W 5 AR A 5 3 b SRS A O . X
T IO 1 o0 R 1 E XU, i & = 1 U R R 4
(5 {8 38 5 & AR, W Brugada 254 1iF 8
HOOA A= 0 A L L - A 1 [l A A% Bh S B0
SR 2 WP L A S O A R R
HIEE R R R S EW, AR A 1



X TEC R L A5 SR AT A TR RO R I S BRI e RS L XU T RO AT

ZHAO Yichang,et al. Analysis of the effectiveness of radiofrequency ablation for electrical storm ...

o AT7T .

Brugada Zi G fiE 8 28 O AL AT A o0 % 0 A1 5 3
SRR A7 28 Y RE RN T e RE AT DL BOFE K R
R IX K e Ta] 39 e 22 W 7 L 3R HEL A (R 1) T4k
S =R EHIHEKHE 34 MHEREEHEMN
. TERTOREES A EE. ARVC £4E
VAs FEHLGHES R EE BRAERE A
Oy RN M BE 5 3T — IR Ak, L/ B O
WAL, ARFFA 2 f ARVC B35 .1 L=
LA VSR T A ERAEERE(E 1b) .1 ]
TEATE U B RE =R A =R RE, 1
ARVC Ry —Fp b A7 P96 A8 . B & R &, 58 G0
H Al AN B A BB E O .

DCM 0> WLEF 4 fb A0 LS BT 32 . VASs i
S S AT VAR BTN E =S 1 Y VAN S I A5 A/ 8 T i
SO REY R 0 WU 4R T RE AZ 80 WL AR L0 DL
IR S 5 3 S A S TR R 0 M i A oG
80 %6 FH U WU BT L, 20 %6 5 43R A B AR M3 = AT
S HE Al T R Ik, Schleberger 481 L
A EERPE O ERG (SHD, 109 1) FJG 25 ¥ 11 0 ik 6
(157 )47 VAs JH @l iy 8 2, B 5 (34. 7£15. 1)
ASH L SHD 20 R JC SHD 20 #5047 14 fil H 35 L R 5
B 19. 6% H1 13. 0% . AL 25 57 LG ih2# 2 L (P
=0.179), {H DCM & # T & 5 fl 19 L ] 8 2
T SHD 4H(32.0% = 13.0%,P =0.022), AHf
FEAA 6 f] DCM B3 I Al A A 4 %= 0t Hh A
AR AL B RE A EWRE L R, =
R LN, H VAs ZRHEZTHE, I K-M i &
F, ok b DCM 41 7t W19 Rl pl o) 2 0% (% Tk
DCM 4 (H = F R G L iR S AR
B,

ICM [ VAs S5 2 0 0 2 P IR X 38k 1 37 3% B
0,0 WURE B8 8 8 DX 3k P ol R i & 19 2% 8 AL
X BE 2 3T 3R A (6 0 OC B BB, A 2 5 A T A A
A& AN 25 35k B YT O A5 o JIL S - T H S
Bl s 3% O WIUAS 8] 3 007 FL AR A 35— M J L KL
JEEEM VAs ik KW ZE, R EM 90%ICM %
BRETAZE., ARAE 2 # ICM & . IH 6l
DL F 222 A5 0 WU FEFS A A 5% .

AW 5% & WA #% . BNP, LVEF, LVEDD,
RVEDD. (> P68 73 9% 55 X R 1 5 5430 7 Rl R 5
RNEE KT F, Muser M F 2017 FEREE T
A GE R AT ] % B )RR 2215 & R = WA L I E
— 7 TR R 2, BIFAT 2 B E XU T RO MY R
FORACRT G, AR BV R ILA 2 pl R E
BT BET R 3 o = e KU R K, SR O IE
4351 ICM # DCM,

gi TR AR mlRE A% W Uk D ICD R
H XU B A R T Rl BB AR AR T K. MR
AN [R) 5 T 1 o JUE S B 5 7 30 T 9 R AL AT T R 1

HEAT AR DU RO fl A R T8 TR R AL
JETE AR 6 L [ 1 V As, 1] 25 B AT O A1 B B A
TH il

F 25 vh 5% < T A AR & S P AR AE AR 4 vh 2

5% ik

[1] Deneke T,Shin DI,Lawo T,et al. Catheter ablation of
electrical storm in a collaborative hospital network
[J]. Am J Cardiol,2011,108(2) :233-239.

[2] Al-Khatib SM, Stevenson WG, Ackerman M], et al.
2017 AHA/ACC/HRS Guideline for Management of
Patients With Ventricular Arrhythmias and the Pre-
vention of Sudden Cardiac Death: Executive Summa-
ry: A Report of the American College of Cardiology/
American Heart Association Task Force on Clinical
Practice Guidelines and the Heart Rhythm Society
[J1.J Am Coll Cardiol,2018,72(14) :1677-1749.

[3] Al-Khatib SM,Fonarow GC,Joglar JA,et al. Primary
Prevention Implantable Cardioverter Defibrillators in
Patients With Nonischemic Cardiomyopathy: A Meta-
analysis[J]. JAMA Cardiol,2017,2(6) : 685-688.

[4] Vergara P, Tung R, Vaseghi M, et al. Successful ven-
tricular tachycardia ablation in patients with electrical
storm reduces recurrences and improves survival[ J].
Heart Rhythm,2018,15(1) :48-55.

[5] Streitner F, Kuschyk J, Dietrich C, et al. Comparison
of ventricular tachyarrhythmia characteristics in pa-
tients with idiopathic dilated or ischemic cardiomyop-
athy and defibrillators implanted for primary preven-
tion[J]. Clin Cardiol,2011,34(10) :604-609.

[6] Tsuji Y.Hojo M, Voigt N,et al. Ca(2-+)-related sig-
naling and protein phosphorylation abnormalities play
central roles in a new experimental model of electrical
storm[ ] . Circulation,2011,123(20) :2192-2203.

[7] Santangeli P, Muser D, Maeda S, et al. Comparative
effectiveness of antiarrhythmic drugs and catheter ab-
lation for the prevention of recurrent ventricular tach-
ycardia in patients with implantable cardioverter-de-
fibrillators: A systematic review and meta-analysis of
randomized controlled trials[J]. Heart Rhythm,2016,
13(7) :1552-1559.

[8] Sapp JL,Wells GA, Parkash R, et al. Ventricular Tachy-
cardia Ablation versus Escalation of Antiarrhythmic
Drugs[J]. N Engl J Med.2016,375(2):111-121.

[9] Nayyar S,Ganesan AN,Brooks AG,et al. Venturing into
ventricular arrhythmia storm: a systematic review and
meta-analysis[ ] . Eur Heart J,2013,34(8) :560-571.

[10] Frankel DS.Mountantonakis SE,Robinson MR, et al.
Ventricular tachycardia ablation remains treatment of
last resort in structural heart disease: argument for
earlier intervention[]J]. ] Cardiovasc Electrophysiol,
2011,22(10):1123-1128.

(117 far sz sk, 2R 420 o A 18, 4, B0 & 00 A 2 IR
B ASC R S 00 T Rl TR 7 s O R A AU 1 25 4y
FrLI ] e PR O 1l A8 95 A4 25, 2019, 35(10) 1 928-933.



+ 478 -

I AR O 1L 485 955 4%
Journal of Clinical Cardiology(China)

ApoE 3P A5 HE 5 ML B T AP JOREAR F B a7
T R 0 BT

MarE! RAR BFH OEZR ORTHE FiER HKRE!

(HE] B9 Apok HEH £ 25 M 5 Il v B 5t /K 7 B 56 bR 3h Ik Gt ko B 75 7™ AR B B9 AH G . 73k 9N
A 2017 4 8 H—2017 4F 12 H #E b 5% % vt B5 Be ) YR A7 5l ki 5% 1 f 3 561 B, SRAEFF ST X 4 ) AR S L 5
PR R T A R I B O T A PR P S AR S R R R AR R o 3 A IR AR AR A A A AR BUIR R B (TC) L H b
= EE(TG) \HDL,LDL.C JZ i & 4 (CRP) | [f] 8 2 B i 12 (HCY) %5 8 A5 K. ) s SR 88 001 55 %6 4 41 & ot A A LA
PEHOGE 40 DNA, fili 1 ApoE 3% [A 46 I 32 570 &0 A& JU BFF 52 X1 22 19 ApoE [ 4 A, S5 R BF 5% &4 349 i
(62. 21 %)L W J s 0o Horh ep BESRZAS B A 61 461 (10. 87 %) , T SR AS B9 A 288 1] (51. 34 %), M3 BRI 43 1y 43
i % » Apo E2/E2,Apo E2/E3.Apo E3/E3.Apo E3/E4,Apo E2/E4,Apo E4/E4 6 3B BB % 4 5 L4y 9 K
0.53%.10.16% .72.73% .14. 62% .1. 43% .0. 53 % . ApoE A [a] 5 K 73 B 7E v 51 W5 PR 95 S L L R 5 L 2 /o
TR &N E R ZF G HEE X (P>>0.05), 1A F ARS8 HE K 2 1 BA B 2R (P
=0.03), ApoE AR 45 o ik (A J 25 (1 W8 55 il % 8 J5i K F- . BMIL,CRP.HCY [ 22 R ¥ B it ¥ B X (P>
0. 05) o fHAS [7] 3 (R 43 R HL B /K - 5L A B 8 09 A OGPk . 78 AE I I R 19 Logistic [|118 43-#7 v , 53 4 1A IR 9
S RO RO B B TR 2 L B Pk SR O K e A R B A A I TR R L T R AR Y ApoE ZB 1 I A LR O B
BB N 725 A ApoE BB W ALAY 1. 38 %5 , R E X R B L. 818 : ApoE JE K £ 251k & 76 ik e 45 12 1 19 52
W) P51 38 P 0 o 95 B B O Ik e A R R 1 A e DR 3R, B DR R e R BRI FE R IR . R E ApoE B £ 3
P 5 1§ 7K .CRPVHCY 7K 0] 19 22 5 L 481124 B X E R R ApoE 3 R HfIE i /K F .CRP.HCY & — & 45 1k
N

(i1 ApoE R[N L A1k s 1L 5 B8 R K s /IR B8 5 FE I IR 2%

DOI:10. 13201 /j. issn. 1001-1439. 2021. 05. 017

[FES%ES] R543 [x#tRERB] A

Correlation among ApoE gene polymorphism and serum lipid level as

well as coronary artery stenosis
ZHANG Donghua CHENG Yutong WANG Su
L1 Zhizhong LIN Yun
(Department of Cardiology, Beijing Anzhen Hospital, Capital Medical University, Beijing,
100029, China)
Corresponding author: LIN Yun, E-mail: linyun1861@hotmail. com
Abstract

LIU Honghong ZHANG Jingmei

Objective: To study the correlation between ApoE gene polymorphism and serum lipid level and
coronary artery stenosis severity. Methods: We concluded our study based on 561 patients underwent coronary an-
giography in Beijing Anzhen Hospital from August 2017 to December 2017. Within our study, a collection of gen-
der, age, height, weight, history of hypertension has been made which were the risk factors of Cardiovascular
risk factors. At the same time, total cholesterol (TC), triglyceride(TG)., HDL. LDL and C-Reactive Protein
(CRP), Homocysteine(HCY) concentration level have been measured. Meanwhile we extracted DNA, and were

to conduct a genotyping on ApoE of all 561 patients with the use of ApoE gene detection kit. Results: Among all
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