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[ Abstract] Objective To investigate the electrophysiological characteristics of patients with ventricular arrhythmia
originating from right ventricular moderator band and effect of catheter ablation guided by three—dimensional intracardiac
echocardiography. Methods A total of 627 patients with ventricular arrhythmia who underwent radiofrequency ablation in the
Department of Cardiology of Shengli Oil Field Central Hospital and the Department of Cardiology of the First Affiliated Hospital
of Zhengzhou University from January 2016 to January 2021 were selected. Among them, 10 patients with ventricular arrhythmia
originating from the right ventricular moderator band were selected as the right ventricular moderator band group, and 12 patients

with ventricular arrhythmia originating from the posterior wall of the tricuspid annulus were selected as the posterior wall of the
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tricuspid valve annulus group. All patients underwent activation mapping and ablation under the guidance of three—dimensional
intracardiac ultrasound technology, and the general data, imaging indexes, ECG parameters and their characteristics, mapping and
ablation effects were compared between the two groups. Results  The duration of QRS complex and the quasi—standard tortuosity
time in the right ventricular moderator band group were shorter than those in the posterior wall of the tricuspid valve annulus
group, the slope of the descending branch of the QRS complex in leads V|, V,, and V; were bigger than those in the posterior
wall of the tricuspid valve annulus group (P < 0.05) . ECG characteristics of the patients with rentricular arrthythmia originating
from right ventricular moderator band: (1) QRS waves all showed left bundle branch block; (2) the prethoracic leads migrate later
than lead V,; (3) the main waves of the QRS complex in leads I and aVL were all upright, and the main waves in leads II, III
and aVF were mainly negative. ECG characteristics of patients with rentricular arrthythmia originating from the posterior wall of
the tricuspid valve annulus: (1) the QRS complex showed left bundle branch block, and the leads V, and V, showed rS type; (2)
leads I, aVL, Vs, and V¢ were dominated by positive waves. In the right ventricular moderator band group, the onset time limit
of the leading surface QRS complex at the earliest activation point recorded at the effective target of ablation was (18.1 +3.1) ms.
Among the effective targets for ablation, 6 cases (6/10) showed Purkinje potential before the local V wave. One patient developed
transient right bundle branch block during ablation, and neither intraoperative nor postoperative cardiac tamponade occurred. All
patients in the posterior wall of the tricuspid valve annulus group were successfully ablated, and there was no complications. In
the right ventricular moderator band group, 1 case had premature ventricular contractions different from the primary shape, and
the 24—hour dynamic electrocardiogram showed that the premature ventricular contractions were less than 500 times/24 h, and no
further intervention was given. All patients had no complications such as pericardial tamponade, atrioventricular block and new
tricuspid regurgitation during the perioperative period and follow—up period. Conclusion In patients with ventricular arrhythmia
originating from the right ventricular moderator band, the QRS complex duration and quasi—standard tortuosity are shorter, the
slope of the descending branch of the QRS complex in leads V,, V,, and V; are large, and the effect and safety of catheter ablation
guided by three—dimensional intracardiac ultrasound are good.
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Figure 1 ECG of patients with ventricular arrhythmia originating from

right ventricular moderator band
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Table 1 Comparison of general data and imaging indexes between the two groups

5 g A RE MR LIKHRE (V) ot EORERRE UL
(x+s5, %) (Fr) (nIN) (nIN) PVC VT (x+s, mm) WM& (x+s, mm) (xts, %)
SRRREEEAL 12 426+6.7 8/4 3/12 112 11/12 112 19.8+3.1 43142 56.6+4.7
FOEWHER 10 400£70 03 210 1/10 9/10 1710 21148 41.1£53 517£60
i 0.889 - - - - ~0.746 0.986 -0.488
Pl 0385 1.000 1.000 1.000 1.000 0.464 0.336 0.631
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Table 2 Comparison of ECG parameters between the two groups

. . [ QRS SRR s N
ZH 5 %L QRSUEIKR (ms) VG VLS Ve SN IATHTR] (ms)
USSR 12 170.56 + 6.01 1.33+0.13 1.62+0.13  1.43+0.13 76.92 +3.94
FaNC 10 149.80 + 9.96 1.90+0.19 249+026 2.04+0.17 4930 +4.14
HE 6.018 -8.156 -10.291 -9.613 16.002
Pl <0.001 <0.001 <0.001 <0.001 <0.001
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Figure 2 Ablation of ventricular premature beats originated from right ventricular moderator bundle guided by intracardiac ultrasound

A OMIETE . T AR I EE 2 A8 T Al T LA
I A
2.4 FHEIERAEMN  AOEN LA 15 E R
HIFEEASARN SRS, H24 a0 E D
N EPERIRTI AR <5007%/24 h, KL T TG,
Ab, FTA B B DR R 2 A DR ZE . s
1 T B BT e — RIS 25 I R hE
3 it

T AR S A0, A (B RN S Rk A A AR
i, EWE B REM S A O R EL S U, AT R
ek oS EY K. AR, e HIR FRE
i, s T 3 R s R B A A s T, A RE AL
FEAAL T A R L ] B R B PR R,
WOETTA AR, ThlRE O RIER, Higsh
P [ B 1) B LSk LIS o IR AR AR IR 1) 22 P O A
WA, ARGE S, 1 AR ) = HEH R s
A FECEME MO R 0

AR SR EoR, A0 H R A A or B E N
PVC, #FETALDE IR E O EI R BEROH
IR A (1) QRSIEH R AR A SHMM; (2) M
A SR ATHEE TV, 28 (3) 1. aVLREKQRSHE
TR e, . M. aVESIB 37 im0 L1 g6
F. SHSADEKSE W RRTE 471 AR IR 0 PO
TR AL . ARG BoR, 5 =R S IR
Fods, AT EWHIRAV, . Voo ViFERQRSH R4t
SRS, s By A ) 2 R B L i e BE[R]
WL S, A5 A0 28 I sl T e st () B et L St A [) A 1k

B, AT MERISW RS R R, ok, AT
58 ZAIFR i D BE 20 H PR QRS I 5 2 o S A S BEL i
V,. VBRI MrSE . 5VAN HERENDAEL%E: ' fiff
58 SR (0 = IR ER M B 5 %) 25 O A 2R AR 6 QRS
R CaniE i

ORI R 2 O HER 5 = AR
BER IR E MO R OB EARZMMZ A, %55
R, BINE AR AL, ARG R SR, LT =R
TR JEMBELL, A7 0245 H R QRSB . 28447
Pristral e sE . AR . R R =R Ok
B T BT 3 00 1) ] o O 0 i A0 s [ s 4% S, D
TF1) B i g BELH U LT[ sl (R QRS IR PR 25 B
i, HHGER R BRI R = AR B e IR G 2 PO
(E A

1 S TR R YR A e O R O S S S T R AR A
XERS,, B A B RGO IE = 2 F A bR 2R 48 el X 28
AT LT JCiER E T RR B e 7, WiE =4E 0N
MG SN M REERS IR E L. TR =40 e Y
SR T A O BEORE AN R AT RIEE
M P E B TAOERE, TS ORI T
FA AR, SRR, A E TR T R A Rk
S AR 3 B B B B0 1 AR A3 S AR R QRS ES A i BR
(18.1+3.1) mso MR A700 %5 il AR A %=
PR H AT O 2 [ BB RN 2 BEMESA 0, D=
PREEBEM , BT AT e O B IR QRS I Ao B 42, 177 38
AT O 2 U R PR P O R e AT S IR QRS I
Bk (282+2.9) ms' ', A, HEEMEOARIED



.68

T RS E RTC S B B, AT RRRIALE S
KRGS S5H%, ﬁfﬁ%ﬁwﬁ%ﬁ%%u%
A BERERFIRAT 2l T E T — A
FEUESL . ABFIE 100047002 1 il SRR R 0 2 MO A
BH N =N R TR SE MG, B2
MA¥IRWNE K, BIHEIFLRERN LA R =4
OREWREF TR, XHZE R S 5 il 3 5%
RN

R LR, A E I HORIE A E O R B
FIQRSIZRTRR . A fiAri Al AE, V. V,. VR
QRSUE FRESZAIRR; =S40 BNHA T ST S48 A
B2 eV B RO B b . ARG i A A — 5 SR BR
PR O 2 T I AR IR ) 2 M DR RO SR AAIG, A
WG REA RN, T T 22t | RRRAS B i BRI R
R IAh, BEDINRIH24 hshZS0 B IEERITAE AR S O
IR LAENEOL, TR EA L FAe e ] 27 88X
B W A L I 7 d, R RS
B H W RGO —E R A7 ] BERARAY

MEFTdk: JA AT ENME L%, L
BRI, WEER, TEBESS; T, xR
FTRE G0 2ot 5 AT AT . e XIG3T; 8. A E4F
HAARAKE . KT FRIE, AT, AR A
8RB BT R

AL FA B F R,
B Xk
[1] AL-KHATIB S M, STEVENSON W G, ACKERMAN M J,

et al.2017 AHA/ACC/HRS guideline for management of patients with

T F

ventricular arrhythmias and the prevention of sudden cardiac death:
executive summary: a report of the American College of Cardiology/
American Heart Association task force on clinical practice guidelines
and the Heart Rhythm Society [ J ] .J Am Coll Cardiol, 2018, 72
(14) : 1677-1749.D0I: 10.1016/j.jacc.2017.10.053.
[2] HAL J J, DESIMONE C V, VAIDYA V R, et al.Endocavitary
structures in the outflow tract: anatomy and electrophysiology of the
conus papillary muscles [ J | .J Cardiovasc Electrophysiol, 2014,
25 (1) : 94-98.DOIL: 10.1111/jce.12291.
BARBER M, CHINITZ J, JOHN R.Arrhythmias from the right

—
W
[

ventricular moderator band: diagnosis and management [1].

Arrhythm Electrophysiol Rev, 2020, 8 (4) : 294-299.DOI:

PJCCPVD  July 2022, Vol.30 No.7  http://www.syxnf.net

10.15420/aer.2019.18.

[4] DEJGAARD L A, SKJOLSVIK E T, LIE @ H, et al.The mitral
annulus disjunction arrhythmic syndrome [ J | .J Am Coll Cardiol,
2018, 72 (14) : 1600-1609.DOI: 10.1016/j.jacc.2018.07.070.

[5] VAN HERENDAEL H, GARCIA F, LIN D, et al.Idiopathic
right ventricular arrhythmias not arising from the outflow tract:
prevalence, electrocardiographic characteristics, and outcome of
catheter ablation [ J | .Heart Rhythm, 2011, 8 (4) . 511-518.
DOI: 10.1016/j.hrthm.2010.11.044.

[6] DE ALMEIDA M C, STEPHENSON R S, ANDERSON R H,

[

et al.Human subpulmonary infundibulum has an endocardial network
of specialized conducting cardiomyocytes [ J ] .Heart Rhythm,
2020, 17 (1) : 123-130.DOI: 10.1016/j.hrthm.2019.07.033.

[7]JIANG C X, LONGD Y, LIM M, et al.Evidence of 2 conduction
exits of the moderator band: findings from activation and pace
mapping study [ J ] .Heart Rhythm, 2020, 17 (11) : 1856-
1863.DOI: 10.1016/j.hrthm.2020.06.014.

[8] SADEK M M, BENHAYON D, SUREDDI R, et al.ldiopathic
ventricular arrhythmias originating from the moderator band:
electrocardiographic characteristics and treatment by catheter ablation

[J] .Heart Rhythm, 2015, 12 (1) : 67-75.DOL: 10.1016/
j-hrthm.2014.08.029.

[9] ANTER E, BUXTON A E, SILVERSTEIN J R, et al.ldiopathic
ventricular fibrillation originating from the moderator band [Jl.
J Cardiovasc Electrophysiol, 2013, 24 (1) : 97-100.DOI:
10.1111/j.1540-8167.2012.02374 x.

[10 ] KANNAN A R, LIAO HT, JIANG R H, et al.Postinfarction

monomorphic ventricular tachycardia originating from the moderator
band [ J ] .HeartRhythm Case Rep, 2019, 5 (9) . 445-447.
DOI: 10.1016/j.hrer.2019.07.001.

[11] CRAWFORD T, MUELLER G, GOOD E, et al.Ventricular

arrhythmias originating from papillary muscles in the right ventricle
[J] .Heart Rhythm, 2010, 7 (6) : 725-730.DOI: 10.1016/
j-hrthm.2010.01.040.

[12] WALTON R D, PASHAEI A, MARTINEZ M E, et al.
Compartmentalized structure of the moderator band provides a
unique substrate for macroreentrant ventricular tachycardia [ J ] .
Circ Arrhythm Electrophysiol, 2018, 11 (8) : €005913.DOI:
10.1161/CIRCEP.117.005913.

CHSchis HA: 2022-03-15; #&EIH . 2022-05-09 )
(ARSCHhit . 5k )



