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Step Wise Approach for Ablation of Ventricular
Fibrillation in Brugada Syndrome : Evidence from
Endocardial Mapping

Ahmed Talib' Kazutaka Aonuma' Makoto Nakano® Tatsuya Hayashi®
Takashi Kaneshiro' Koji Fukuda® Shinya Kowase' Kenji Kurosaki'
Nobuyuki Sato’ Masahiko Takagi’ Junichi Nitta’> Mitsuhiro Nishizaki’
Yukio Sekiguchi’ Akihiko Nogami'

[INTRODUCTION] Despite effectiveness of both, endocardial catheter ablation (CA) of
ventricular fibrillation (VF) -triggering premature ventricular contractions (PVCs) and
substrate modification of the right ventricular outflow tract (RVOT) epicarduim in Brugada
syndrome (BrS) , it is unclear which approach should be practiced first and which case
responds to which approach. [OBJECTIVE] To identify what kind of BrS cases respond to
endocardial trigger elimination and who requires more invasive epicardial substrate
modification. [METHODS] Among 100 BrS patients presented with syncope/VF, CA was
performed in 16 patients. Detailed endocardial mapping revealed heterogeneous
electrophysiological substrate characteristics, namely ; 56% of the cases did not exhibit
endocardial late potentials (LP) or low voltage areas, 25% exhibited non-fractionated LPs and
19%, who experienced more than 20 VF episodes, had fractionated LPs. CA of VF-trigger
PVCs followed by additional consolidation radiofrequency applications around the PVC origin
and LP sites was performed in the RVOT-free wall in 77% of the cases and in the RV itself in
the rest of the cases. VF induction was performed in 7 patients, however ; CA rendered VF
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non-inducible in all of the 7 patients with normalization of Brugada-type ECG in 2 patients.
[RESULTS] During 54 + 43(6-123) months follow up, VF recurrence was observed in all
patients with fractionated LPs (Figure) despite occurrence of triggering PVCs and normalization
of Brugada pattern ECG in 2. Epicardial approach completely prevented VF recurrence in 2
patients and is planned for the third one. [CONCLUSION] Trigger elimination followed by
substrate modification around the site of origin has excellent long-term outcome while the
presence of endocardial fractionated delayed potentials, which observed in patient with the
most frequent VF episodes, indicates the inadequacy of endocardial ablation and epicardial

approach is necessary.
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Catheter Ablation for the Patient with Brugada Syndrome
and Early Repolarization Syndrome

Koonlawee Nademanee, M.D.
Pacific Rim Electrophysiology Research Institute at White Memorial Hospital,
Los Angeles, California, and Bangkok Thailand

The underlying electrophysiologic mechanism that causes an abnormal electrocardiogram (ECG) pattern
and ventricular tachycardia/ventricular fibrillation (VT/VF) in patients with the Brugada syndrome (BrS)
remains controversial. However, several studies have indicated that the right ventricular outflow tract
(RVOT) is likely to be the site of electrophysiological substrate. My colleagues and I have found that in
patients with BrS who have frequent recurrent VF episodes, the substrate site is indeed located at the
RVOT but exclusively over the epicardium and not at the endocardium. Abnormal electrograms
characterized by low-voltage fractionated late potential are present at the anterior RVOT epicardium of
such BrS patient. More importantly, these abnormal electrograms are associated with epicardial surface
and the interstitial fibrosis and reduced gap junction expression. Catheter ablation at these areas abolishes
the BrS phenotype and life-threatening arrhythmias. BrS also associates with increased collagen throughout
the heart. Thus it is very likely that abnormal myocardial structure and conduction are the underlying
causes of electrophysiologic derangement in the BrS patients. The different findings were found in patients
with early repolarization syndrome (ER) who had frequent VF episodes. In ER, trigger and initiator of VF
are associated with abnormal Purkinje sites at the septal areas and inferior walls. There were no epicardial
substrates unless there was a presence of concomitant BrS pattern. Catheter ablations of these triggers and
abnormal Purkinje sites are effective in preventing VF recurrences. In my talks, I would discuss in details
my experiences of catheter ablations in over 40 patients with BrS and 11 patients with ER as well as

underlying pathophysiologic mechanisms of both BrS and ER.
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1) > 3A (SEMA3A) I3 DD BERDBICHNTREREREZIBOTHY, SEMA3A/ VO T
NPOBRIFRIRY XA TIIRRIEDBENHD. bhbnld, 83FDFE M LEMENES (VF) &
2,958 A0 FO—IVZHWNT, SEMASAEGF—IBEZE (SNP) D&t #1727z, IVFTIdO
v hO—=)UIZEE L SEMA3A SNP (1334V, rs138694505A > G) W BEICEZ N D7 (15.7% vs.
5.6%, p=0.0004). SEMA3A SNP 1334V B9 2ERITIE, ZNLAAD IVFEFICEENTREE
TEIFIOLDEMEBERC T I ENZL, EERNMORMRIRTHD/2(1,031 £ 111 msec vs. 932 +
182 msec, p=0.039). ALELDARERTRBEERINDAERATRDOON, REERIHERE
&bz, SEMA3A SNP I1334VABTDERFTIE, TEXRT VEAFRISEDIKALENZD
OEFICLEL, BEIZDEHLD/=(18% vs. 33%, p= 0.03). IVFDO—EZBDERITIE, SEMA3A
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B, SEMASABGTEREZE I DEAZEERDORAIMCIERT ) VA CHRIR BEL A BEE AR
BIni.
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Clinical Characteristics and Drug Responce Inpatients of Idiopathic Ventricular Fibrillation with Semaphorin 3A Gene Abnormality
Yukiko Nakano, Akinori Sairaku, Takehito Tokuyama, Hiroya Matsumura, Shunsuke Tomomori, Michitaka Amioka, Naoya Hironobe,
Yasuki Kihara
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Pilsicainido and Verapamil Drug Test under Vagal Condition in Patients with Unexplained Cardiac Arrest and Syncope
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Neuromodulatory Provocation Test to Unmask
Ventricular Fibrillation Triggering Ectopic Beat in
Early Repolarization Syndrome : Implications for
Diagnosis and Ablation

Ahmed Talib' Nobuyuki Sato' Shinya Kowase® Toshiharu Takeuchi'
Kenji Kurosaki® Yuichi Kawamura' Naoyuki Hasebe' Kazutaka Aonuma’
Akihiko Nogami®®

[INTRODUCTION] In contrast to Brugada syndrome whereby sodium-channel blockade can
unmask precordial leads ST segment elevation, to date there is no provocation test that can
reveal ST segment elevation in early repolarization syndrome (ERS) . We report 2 cases of
incessant ventricular fibrillation (VF) , initially diagnosed as idiopathic VF (IVF) , in whom
neuromodulatory test could accentuate ST segment elevation in one patient and VF-triggering
ectopic beat in another. [METHODS] N/A. [RESULTS] Case 1 : A 51-year-old male
underwent implantable cardiovertrer defibrillator (ICD) implantation for what was called
idiopathic ventricular fibrillation (IVF) . After ICD implantation, he had developed very frequent
VF episodes within one year and was re-admitted for evaluation. After obtaining a written
informed concent, and to sodium-channel blockade was performed elucidate the cause of
recurrent VF, but it did not reveal Brugada ECG changes. Intravenous administration of
isoproterenol (10 pg/10 min) , propranolol (10 mg/5 min) , epinephrine (50 pg/10 min) ,
and atropine (2 mg/1 min) was performed. Before atropine administration, neither PVCs nor
inferior J-wave augmentation were observed. However, after atropine administration, VF was
triggered by frequent PVCs with right bundle branch block (RBBB) -superior axis (SA)
configuration was which lead to an electrical storm shortly after completing the test. Case 2 :
A 53 year-old female underwent ICD implantation for IVF with document VF triggering ectopic

Keywords @ Ventricular fibrillation
® Early repolarization
® Neuromodulatory provocation test

1 Department of Cardiology, Asahikawa Medical University

(1-1-1, 2jo, Midorigaoka Higashi, Asahikawa, Hokkaido 078-8510 Japan)
2 Department of Heart Rhythm Management, Yokohama Rosai Hospital
3 Cardiovascular Division, Faculty of Medicine, University of Tsukuba

Neuromodulatory Provocation Test to Unmask Ventricular Fibrillation Tiiggering Ectopic Beat in Early Repolarization Syndrome : Implications
for Diagnosis and Ablation
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beat.The patient had normal QT interval and sodium-channel blockade did not reveal Brugada
ECG. She continued to develop recurrent VF episodes despite using 3 antiarrhythmic drugs,
and was referred for catheter ablation. Because VF-triggering ectopic beat was not observed
in the EP lab, adenosine, phenyelphrine, and isoproterenol were infused intravenously;
however, VF-triggering ectopic beat could be unmasked by atropine injection which induced
inferior lead-ST elevation and RBBB-SA ectopic beat that led to VF repetitively.
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The Association between the Recurrence of Ventricular Fibrillation and Response of J Point Amplitude to Pharmacological Stress Testing

in Patients with Brugada Syndrome and Early Repolarization Syndrome
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ZONDYEITIE, TN ARERHER IR TY
VP AR D L ARAI 0 e o Al SRR 12
xF U CORAFIG TR 2 I L 725800, e o e
AL B W REME 2 IS 2T ICE W TBIR 2179
CENEFEEEZOND.

ARIEGCRAEMGEH 2 BIRS N8 E LT, 1
FHEIZ, BRMICERE S OBRG) 2 7 255 < v
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S-ICD il 3A & £ 5L 8 o a4 15 o> 81156 ik B 2 %)
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BrugadafEf&E¥, R MOEMEID S-ICDBAIHEF DAY v b - FTXUw MMIDOWNWT

Electrical storm %z X 7z L7z Brugada JEf% 5t 25EH) -
Transvenous ICD % & Subcutaneous ICD JiEH)

Wi D OAGREEA D IHEEER

ALK

il K SE%E akiEE' s’
ARSI D LB Y ISR PRSEAIE

HEIEw!

ZIRTBETHEIA A BUBRAHEN SR (ICD) 18IA A & 170, ZDE D =EHEN (VF) Strom
&7 D7z BrugadafExEf (BrS) 212 HRET S, 1 6lIITER TEAAERMEEIZR
(S-ICD) fERY, 1 BI3#2EBRAY ICD (TV-ICD) fEEI T#HD. [S-ICDIERI42 mE M.
2015 FE 7THICVFICKDDMEILEISE®ELZ. EILS A Z RETT type 1
Brugada/ b BHZR O/, BrSEZUi=n/z. ICDDIERAAIIIETS NI,
2016 7H, BEVFICL2LMELEISHELL. ICDERAAZEFEL,
S-ICDfEIA AT ANEITS Nz, BE 108, VRIS 2@E)EEN % —ME T 5EER
Hlz. IXTHEEYIEEIT, shock 1[EIT VFIIEIELTUNVE. [TV-ICDESN] 335
B 2012%F, VFICELDDEILENSEE L. Type 1 Brugada /D EM %R
Oz, BrSEFZKiEn, TV-ICDIERAAMIA TS NIz, 1EAAE 1 EFT,
VFICH 9 2@EEEZ 18ERDE. F o UBKUTAORY YV —ILRERTIZ,
DA 2 EBICh > CEEENIIR DB A D=, 2016F 58, antitachycardia
pacing (ATP) CELE T DLERANER I N, ATPHBREBSHH D=0,
ATPHBED 7N S-ICDD BrSICXI 9 Dl ZER T DIChicl), REICETES

Bonil.

I. 33U &IC

Keywords @ BrugadaJiefifi
® . S M)
® S AR TRl A AT B Eh 27
O PN R— v 7

L BOR 22K 2 e R 2 R E 8 R T2 R B 22 0 B R
(T 501-1194 Mg VR Is B v ii= 1-1)
2ARBERL BB G & > & —EBR R

56 4% B2 T AE 3A A KL B M B #F (subcutaneous
implantable cardioverter defibrillator : S-ICD) i,
DRI — FERE L 2wz, ZhE TREIR
9 ICD (transvenous-ICD : TV-ICD) T4 U T\ 7z
) — FREEGRWRR, Z1UCHED ) — PR &ge 1)
A7 DWATH I EBEES D Y. ARHTD 2016

Tivo Patients with Brugada Syndrome Presenting Electrical Storm

Takashi Nakashima, Tomoki Kubota, Takehiro Yamada, Keita Suzuki, Makoto Yamaura, Shigekiyo Takahashi, Nobuhiro Takasugi,
Hiromitsu Kanamori, Hiroaki Ushikoshi, Takuma Aoyama, Masanori Kawasaki, Kazuhiko Nishigaki, Shinya Minatoguchi
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E2HICEASN, TS O LA SHIC Brugada
SiE B (Brugada syndrome : BrS), QT &E & fif
RIFR M CEMEY 22 Z12B VT, RABIEBIEAHY
M35 ENFHREINL. LELLED2DH, 201747
RBUE, ARIBTHEHEEZ SICDIZIE, P~ —
3 v 7 (antitachycardia pacing : ATP) # &t~ —
VYRR RBRTH ), =T ¥ TAFR ATP
TR L 9 %0 % 4 (Ventricular tachycardia :
VT) 7% L1239 % SICD OIS ix, 4 HOMaE 25
has.

Albivbiid, kT TICDAAA Z T,
Z D% EME) (ventricular fibrillation : VF) Strom
& o 72BrS 28 & 9 5. 16113 SICD iE 41,
161 1& TV-ICDJE # T & 5. TV-ICDIE #5 T i,
ATPTHAIE L7 VT AERE S, ATPHBED 72\
SICD® BrSIZx§ 5t 2 EE T 512H720, R
2 E ORER & Bbi 7z,

I. % i

1. S-ICD{Ef!

FEF : A2 7% 51k

FERF DL

BRAERE : JefliiRZe L. JFac s L.

FKIRRE © LRI L.

MBREE - 2 L.

W4T BRARIN, BRI L.

WRAE 201545 7 H, VFIZ X B0 i1 S8 L,
BpE~FCEWE%R S e,

ABTBESIRAE : 54 166 cm, A 58 kg, Hikl N
JCS 300, E1VIMI, HEfL5mm/5mm, xF5t 54
mp e L. SHEIR AR 2 L. AR 361°C, I
110/63 mmHg, 04A 700 /4 %, O - Wi
ReRpi L.

1258 0ERX (X 1)  WFETOME681H /57
QTc 0443 sec. V3~ VeiE T J Iz 5.
MRELFARE - JFalFEHL L.

BaER X AR : OHERIE 40%, Bl - ME .

FEER S S UBRREE CT @ DI DJEF E 72 0 5 5
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R AR L.

FMEE 0T 00— @ AEA 35 mm, ARIRELIE /

[ A P8 50/29 mm

EERHRK(EF) 1 73%, AREEIMEELZL, M

MEZR L, 722203080 & 5 ) LA E I I X

VLSRG 72 L.

IIEFEHOLER : Total QRS dur : 109 msec (-) ;

RMS40 : 14.7 uV (+) ; LAS40 : 41 msec (+).

BRARAR® @ B2 CTHEAT L 72 B IR & 52 Tl iR 12

AR IEOT, T T ¥ A TS

FEINGPoTz. TORK, MREFINREREZ <8

L7, EVvy A4 = FHAFTtype 1 Brugada /v

Mz (1), BrSEZMrs iz, ICDRAAR%

R L7720, BE3WMHBREE 2o 72 201647

H, BB VEIZX 500 kA2 S @kE L7z, ICDH#H

A% K L2720, SICD RAAM AT S 7.

F4E 10 H, VEIZx$ 4 ICD wb/ES) % —BC 5l

B 7=(E2). §XTVFICHNT 2@ 1EH T,

shock 1M T VFid4&1E L Tw7-.

2. TV-ICDIEH

FEGI : 3355 M.

F5F O IE.

BRAERE - JCHiEEZ L. S me L.

KIRRE @ LS ZEIRIE 2 L.

AAREE : & L.

MELF - BRAKIN, WAL L.

WA © 20124F 4 I 5 H, ARFdIcxp L, e

i SNz, VEDERR S, (OIsRA T ISR

BEENTz WRBEEIERED VETH o 7285, LR

AL THCODADTER L7z, K& H I ABE

Loz,

ABRBEIRSE : &K 161 cm, AT 75 kg, Bkl N

JCS 300, E1VIMI, KE4L5mm/5mm, x4

Wz L. SERIRARR 2 L. R 365C, IMLE

152/67 mmHg, 0471 1121 /45 %, O - BliE IS

R AR L.

123 & 0ER(E 3) @ A TLME 750 /55

QTc 0537 sec. Vi~ V,#3E T coved ™ » ST-T L
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EILShA = Kams
Vi

EILShH1Z REaRr%E

Ve

BEE

BEE

CVi~Vo: B Vi~Ve: 828R

1 12FELEF
YLy h 4 = FEMTRETE, type 1 Brugada bEREEE RO L. Vi~ VBB T IR 205, ELI AL =F
AR IE, WEE M V35 T type 1 Brugada DRI 2 380 5. B Vi #EEEB X O Vi35 C type 1

Brugada /0ERWETEABAIEIL L TV 5.

AxBwb. Vo8 Tld THKEREZ B 5.
MBRHEEFRE  FFdFEHL L.

BaER X AR LRI 50%, BiD - iize L, MKz L.
FEER S K URRAEER CT : LiEFIED I & 22 ) 9 5
REIT 2RO

RREE DT O— - AR 29 mm, LSRR /
FIHE A IHAE 50/33 mm, LVEF 63%, AR
JEZR L, MiSMEZ L, 722203 0ME % 5 ) 02k
TR B L OV IRFREEAG 7 L

INEFEE,HER : Total QRS dur : 117 msec (+) ;
RMS40 : 102 uV (+) ; LAS40 : 50 msec (+)
EIEFEEM  LMNA c. 645 C > T, p. R216C, SCN5HA
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c. 4810+4 G> A IVS27+4 G > A.

ERPRARAE © BACTHEAT L 725 B R 2% 52 T B R 1S
BRI H T, T T Y AR TR L
FEING»oTz. TOHK, MREFINRERE % < f#
L7z, #4#OLERT type 1 Brugada L EX %
2 (H 3), BrS & &, TV-ICDHAMM A3
fr&ans. HEEREIE 1 zone (VF zone 182 bpm-)
& L7z WARE LAERT, VFICH$ % ICD#Y)
Egh % 18MFAD 72 (Z D H B 7THIE —Ba TrEH))
(F4). ¥=71200mgBLPyazx s vy—)u
200 mg =¥ 5- L, Dk 24E[IZH 72 1) ICD @1k
BERBO R o720 201645, ATPTHEILT %
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0.0 sec

6.0 sec

6.0 sec

12.0 sec

12.0 sec

18.0 sec

18.0 sec

25.6 sec

25.6 sec

31.6 sec

31.6 sec

34.1 sec

X2 VFICxT 3@EtI{EgiEo S-ICD /LA EX SR (—EF)
[l H& RN EEE 5 (% 1:48, 2:36, 3:08, 3:28, 4:13), VFIZx4 2 ICD#YI/EE) % 5872,

VT 2R S 7z, (LOPGEKITIE, SHE I 310 ~
400 msec ® VT 2> & acceleration L, S 160 ~
280 msec ® VT IZ# 17 L, VF zone T detection &
n, Zo% ATP during charge T VT3 L T
W7z (X 5).

m % =

TP T ICDHAARZAT, ZD# VF storm
X 72L72BrS®2EHTH 5. SICDIEERFI Tl
VF storm % #£5% L 7225, 3 -XT shock 10T VF
3EIELTE Y, TEBIRICHEIZ 2 A5 72, TV-
ICDJEBITIX, F=TryBILUITurxy vy — ks
12 ATP during charge TfEIL§% VT 28D 7.
VT %87z BrSICB§ 2 i3l s, 125584
LFEMT BrS &R SN2 b DD VF % i
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IRBNZGED 22 WREBI R, TSR BEAA AR AT CERIR Y
IZHERE S LTV R VT Y% S WIE B O His 7%
H5P Y. bhbho TVICDEE B 0k & 1%
ZKFBETICDMIAAZ LTV, ZD% VE storm %
72 L7z BrSIZBWT, WL T 24EMICH 72
VF %80 b5 72785, $HIC ATPCTEILL7Z VT %
B ThHAH VIZROERFE LTI
EZobND., ¥ UK BN E S ) L
EIOIHIRE, CEACHIE RIEH 2 &3 X
NTWBEHRY, REFIZF=Y Y HRPTH o722
EDD, F2TU VXY LEAEIRO ST R
LY VIZ&LuElsrd s AEFTIE

D AR O i MRTIE R 61T Td 525, T I —
RLEMEBEREICZLRY, m0ZEOIKRL A 7
U PIERROT, PRERELDE R A BIRIE G =
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X3 #mHESHBED 12FELEX REINBEEIH)
ViiBEB X O Vo i€ coved D ST-T R %80 5. Voiili T THRKHERE D 5

RVtip to RVring

Can to RVcoil

RVtip to Rvring -\ .11

CantoRVeoil 1t i
H
% H § * ’ § R éu‘ H
I ! T [
RVIIp to RVring sl st msalFamat Ao L el it M
Can to RVGoil gt 4 e N A== Pt 4 i =
i3 g = i H .
& Rr 3 & § & 2
T i i ] N | Rt L] ik
ESE) = i & ; Termunation

4 VFIZH 9 Z@EEERFD TV-ICD /LALERECER (—

1181 H @ shock T VF 124 1E83, 211 H ® shock TEIELTw5
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S I

S BRE S Sl T SR R
....................
—F—d- v —d—& e e

R T

VF Rx | Burst Dunng Charging

| .

5 ATP T{Z1EL 7= VT D ICD LA ERIESSR

R E RO L0, VT L3RS, VT ORI o
during charge TEILL T 5.

DHEOEIHIEENTH S, L Lid2s, VT
ZELIHDEIOLHRELR G L7 BrS b i
SNTBY?, REFITHBHAEIEHEL Tz
BB 5. T2, LT o— RIISENET % IR
Lz27%< T, BrSTILi MRI T E R %
BRENILOWELH2 Y. KEBNZ, O
MRIE KT CTH 55, VIOREE b RE 2 H
LTV R BRETE v, BrSIZBIF 52 EA
A A LB O MK I 2 AT B D WME X Tw b
20, RIEFID 24EL VI RBERT, LEHAE
MRIEEDOEALH AL, LEAER O I 512
WELZTRELD L. BAMERRTDH 2,
Rodriguez-Mafiero M 5 1%, 834 %1 ICD i jA A %
115 72 BrSIZB T 3541(4.2%) THIEME VT % 72
B, ZDHH 1561(428%) TATPAEHFRTH - 72
LA LTS Y BrSicB ) 5 SICD D I,
T B EUA SABR R SR B AT BRI X B QRSIETE A 5
BEten a2 BriSA VT 240 L) 52 L)
Mt &N bHXEXTHh 5. Initial clinical manifestation
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acceleration # #%®, VF zone T detection &1, ATP

75 type 1 Brugada/-L&EX & VETH 54, IR
MIZBrSEZW SN 525, Aiddd LB BrSHAZ
DEPOLEBDO—DORBMTH L HEMED H
5. ZDz0, BISHVT #6504 Wit d 5
L, HHVIERICVTZEI L) 510005 E
PEAIEAL T B REMED H B Z L EEEINBHRNET
H5b.

V. #

£a
aR

ZWKFBiTICDMAAZIT, FD% VE Strom

& %5 72 BrS 24EB & s L7z, 1601 TV-ICD #i
A BE BT, 1611d SICD Al A A E B T H - 7.
SICDHEBITIE, VEBIRIAFICHEIZFED 2o
7z. TV-ICDHUGAARGERITIX, F=YrBLUv
AL = VG BIHEMAB M OEN VT %2 320,
ATPCTHEIE L7, ATPHYEH 7% BrSHdH % 720,
ATPHERE D 72\ SICD @ BrSicxt 4 % s % % 58
THIZH720, RBICETER & B,

[
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Evening Seminer

The Subcutaneous ICD : First Choice for Both Primary and Secondary SCD
Prevention in Patients with IVF

Reinoud Knops M.D.
Academic Medical Centre, Amsterdam, The Netherlands

Over the years an increasing number of patients are being identified who are at risk of sudden cardiac
death without a definitive diagnosis of structural heart disease. These patients are often young and active.
It has been described that these patients suffer the most of ICD complications of which most are related to
the transvenous lead. The SICD has been introduced in 2009 to overcome these lead related complications.

In this presentations the world wide experience with the SICD in IVF patients will be discussed and

compared to historic data of TV-ICD patients.
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