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XEE S —F 4 Y a v I THRET A &, (@) A
bBEEZ G 2T (a) ZRORWIEE (D)2,

S-4-12

®1 IHEEFNHARER T 5 0B R CBRIR

EROME
A1. Saddle-back, ST EH=2mm (type 2/0EX)
I EHFEETRER (%)
(&) (b) ©  HRETs malLav  FE®
- - - 32.7 57.1 10.2
- - + 42.9 32.7 24.4
- + - 59.2 24.5 16.3
- + + 61.2 24.5 14.3
+ - - 87.8 8.2 40
+ - + 87.8 102 2.0
+ + - 87.8 8.2 4.0
+ + + 85.7 12.4 1.9

A2. Coved, ST EH<2mm, =1mm (type H¥E% L)

1 BER R LR (%)

(a) (b) ©  “HETs waLsy TR
— - — 34.7 53.1 12.2
— - + 40.8 36.7 225
— + - 53.1 30.6 16.3
- + + 571 245 18.4
+ - = 79.6 16.3 4.1
+ — + 81.6 16.3 2.1
+ + — 79.6 18.4 2.0
+ + + 79.6 18.4 2.0

A3. Saddle-back, ST.EH <2mm, =1mm (type p¥E% L)

THEARRR (%)
(@ ®) ©  “%FET5 malLiw TR
- - - 245 612 143
— — + 34.7 40.8 24.5
_ N - 51.0 306 18.4
_ + + 53 1 265 20.4
+ - - 81.6 143 a1
+ _ + 81.6 16.3 21
+ + - 83.7 14.3 2.0
+ + + 796 18.4 20

(a) : 228R%C % 7213 Brugada JEMERE O KR, (b) © &P
BOEBRIC X A O0EREEMN, (o) BAMEHZOST EA
WifEfb

(@), (b) & bRBDOBEVEEIF () B EZ L5 2 Tw
72 (A1).

B. #EEEM BrugadafEI&EE ICXS T 2 EPS#EIS
B3

TREDLEKAT A B1~B3 D\ 3 1% Brugada !
DEMET 22007 (BRIEET I 3EAFHEN, H
a2 ] )
Bl : Coved, ST L % =2mm (type 1.0s & X ) :
100%

B2 : Saddle-back, ST |4 = 2mm (type 2.0-7EX) :
62.5%

B3 : Coved % 7z X saddle-back, ST _I.5<2mm,
= 1Imm (ESCH %7 L) : 31.3%
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1.00

0.75 %+

0.50;"

0.254.%

0.00

ETT 5 [T LAY [ e

1 S|EEMBrugadafEERF ICX T3 I FHEET
AEBRBTICHEZEZ 3BAER

Al : saddle-back ST _F¥ = 2mm (type.07ERX), A2 : coved

TST L& <2mm, =1mm (typesr#i 7 L), A3 : saddle-

back TST LA <2mm, = 1mm(typeZ- 37 L), ZOflhix

1z

Type 1.DFERICAH ST 5 B112100% O FENHK T,
type 2.0 FEICHI Y35 B2 b 60% LL_E o @INEK T
Holz.

B4

152 ® Brugada B0 M 2 /R 9RERIAS, EH 2T
i L2 BRIRZEA (a) ~ (¢) &\ { 2l 72 2 IXEPS
RWATT A F, E2ICEDX) RERNES
ZLLTWBERP?

&R RE2ZR217T. WIFN D Brugada Bl
MTH(a) 2055513 0D), ©Ihr2boTH
60% LA B MEfT 351 E Il L Twie, —7,
(@)~ () DVITNHFED R VEE1L60% L A it
fTLZWw]E LT, [HifTd %1% Enlo Twie.

ZELTHEIPOERNE L TLEME), BE7
O v 7, SCNSAZR, 1HEAMRKBIZLST
wave alternans B8], QRSIZ/ v F &2t 724G 7
Oy 7, FAEER, BEOAE, LEMOHNES)-
HEZEEH»HITHN TV,
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R2 EEIRMEGICEPS #4517 5 Brugada®l
DERX & BRARER OB E

B1. Coved, ST EH=2mm (type 1/ LEX)

EPS (%)

(@) ®) ©  “%FET% maLeL  TER
- - - 30.6 59.2 10.2
— — + 30.6 46.9 225
— + — 50.0 24.5 25.5
— + + 55.1 20.4 245
+ — — 87.8 8.2 4.0
+ — + 87.8 10.2 2.0
+ + — 89.8 6.1 41
+ + + 89.8 8.2 2.0

B2. Saddle-back, ST EH=2mm (type 2/LERX)

EPS (%)
(a) (b) ©  “HETs wmELan TR
- - - 20.4 71.4 8.2
— — + 20.4 571 225
— + - 38.8 40.8 20.4
— + + 40.8 34.7 245
+ - - 71.4 16.3 12.3
+ - + 73.5 18.4 8.1
+ + - 755 16.3 8.2
+ + + 73.5 20.4 6.1

B3. Coved ¥ 7|3 saddle-back, ST EH <2mm, =1mm (2584 L)
EPS(%)

(@ ®) ©  “%FET% maLew  THR
- - - 122 796 8.2
- - + 163 653 18.4
- + - 30.6 53.1 16.3
— + + 327 49.0 18.3
+ - - 59.2 306 102
; _ + 633 327 40
+ + - 65.3 28.6 6.1
+ + + 653 286 6.1

EPS : BAEHPNA, €oMmidR1ZSH

B IE{& M4 Brugada fE1& B (S X 97 5 EPSHETT(C
FEY523%ER
Brugada .0 M, FRRER (a) ~ (c) # FHE K
ELTHE S =T 1 va= v I THRET A L, (a)
P EEL G2 Tn/z () 2RO WIEEIE(b)
PBEE 5 2 Tnwi(F2).

v. % =

I B sl Bt type 2, 30K, BLXUOZENh
(LT 5 B LR X A LAY 7 Brugada B EE X
& &N type LOERICENLT 2 0G0z A 720
BTSN S, BT T B A R R E T
5L ERZE L E FAR727%, type 2.0EKIIH YT S
LEMZELTH > THERFEIZ0% A LML, O
TEXZALD A TIEAEMBGIC T HESRAR R HET S
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1.00
0.75_-' ,'1 ‘,__c}' =
0.50‘—.‘;_‘-‘ ;
025"
0.00
B2or B3| B1

ST s [T L [ R

X2 #&E &M BrugadafE & B (C 4 9 2 EPSHE 1T
HBE5Z5BKRER

Bl : coved, STl % =2mm (type 10> & X ), B2 : saddle-

back, STl % =2mm (type 2.0 FE X ), B3 : coved ¥ 72 &

saddle-back, STE<2mm, = 1lmm/(type/ 72 L), ZOfh

FE1ZH

NTWnZRWnZ PRIz BM2omE&EB IO
AT 5, MEREE: Brugada i i o T B3R EA
BRI b B2 52 TV B BRRERILIEE 2 R
TRHE (a) T - 7.

EPSIZ & % .0 377 Brugada SEBERED ) A
7 O 720 ZHET E B 2%, FOEFIIOVWTIL
AT WYY 3 T EPS HiAT O R i
& 7% % Brugada BB M 2D W T da7228, type 1
LR D M % Brugada RO EIX & § 5 ESCO I »
LUHALE- I ERRY, type 2.0 XIHY
T 5.0 EMZEL D 60% DL _E o i % T Brugada .0
BHESNTW 2, EH40REB X O, 5,
9 75 M Brugada i i i O EPS 47T 125 b s 2B %
b2 Tw o BIRER b IRIE 2 KR (a) T, (a) 238
OV idtype LODERICHYS T 5.08XZ 1L
Bl1OHMETH > 7.

RO T v — MR TRE L7 =D DRIKRE
Ha)~ () Z—2bRBO VAL, LENELZ
MhH B ok 1 B f kR, EPS % it
ITLRWEHIT L TWizhs, (a) 2380 588138
I HREWAIHEAT L TB Y, E R KGR ERE

S-4-14

BV Brugada FEBERE O 7 M EEZ 5 2 Tn b
CEDVHLNE oz ARFRO Brugada SEBERE 5
T 5 RAR BRI B O A4 K54 V¥ TIRZERIE
DRFHEPEHRENTEY, ESCHOIT Ly H AL
HK— 1} BrugadafE GBS M OH W ER O —2 12
K% BT T 5D, BRI R KIEEE ) Brugada i
RO L2 AT 7 7 7 8 —Th LI ENIIA
FREDE F > T\, BHEMEYE Brugada iEERE D )
A2 7708 —RELEAMERTZDO, I DHIKE
Wb EDTHEREMIEL TV L LEND .

BE T = MINE R W2 hitiik, BIRA
PSR 2 EHOBERLFT.

T U — MW w48k - AR R A
Wt vy —, KK, JUIKS, Fha b m0m
e, FrfRmbe, M ERRS, RS v ¥ —,
BhHTRA:, AbiERY:, HEHRMERERY:, REK
%, RBUFLERIRY, EHERY, GFRY K
SRFHIIEE, BERAIREE, KT, RHIK
%, REARRT, RURHZERIRS, BRKRET, B
Megw e, JUMNIE AR BE, =K%, i S ism b,
Ry, AdEE R TT9EE, AlERY, 4
RIS RS, HARKS:, KHVPE 2 PEBE, KK,
B IR, MEREPE, KBRS, SRE R PE,
AR K2R, By 7 v FERFRS, BAIKE,
EATEE, ALK, HOTESRERE, BIUKY, R
MR, BIRS, INHR TR, IHEKRY, R
JAE L5 b AN [])

(X k)

1) Takagi M, Yokoyama Y, Aonuma K, Aihara N, Hiraoka M ;
Japan Idiopathic Ventricular Fibrillation Study (J-IVFS)
Investigators : Clinical characteristics and risk stratifica-
tion in symptomatic and asymptomatic patients with bru-
gada syndrome : multicenter study in Japan. J Cardiovasc
Electrophysiol, 2007 ; 18 : 1244~1251

2 ) Eckardt L, Probst V, Smits JP, Bahr ES, Wolpert C,
Schimpf R, Wichter T, Boisseau P, Heinecke A, Breithardt
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G, Borggrefe M, LeMarec H, Bocker D, Wilde AA : Long- 4 ) Brugada P, Brugada R, Brugada J : Patients with an as-

term prognosis of individuals with right precordial ST- ymptomatic Brugada electrocardiogram should undergo
segment-elevation Brugada syndrome. Circulation, 2005 ; pharmacological and electrophysiological testing. Circu-
111:257~263 lation, 2005 ; 112 : 279~285

3 ) Wilde AA, Antzelevitch C, Borggrefe M, Brugada J, 5 ) Priori SG, Napolitano C : Management of patients with
Brugada R, Brugada P, Corrado D, Hauer RN, Kass RS, Brugada syndrome should not be based on programmed
Nademanee K, Priori SG, Towbin JA ; Study Group on the electrical stimulation. Circulation, 2005 ; 112 : 285~292
Molecular Basis of Arrhythmias of the European Society 6 ) QTILEAEBERE e KM - kM) & Brugada i O
of Cardiology : Proposed diagnostic criteria for the Bru- WIS 24 A T4 ¥ BRI OB & IHHRIC 3
gada syndrome : consensus report. Circulation, 2002 ; 106 : HAA4 KT A4 (2005 — 2006 4F B & [F] 1F 52 PEH 5 ) .
2514~2519 Circ J, 2007 ; 71 (Suppl VI) : 1205~1253
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B = NMS (fEFRER R #) Z 5 U Tc Brugada FEIREF DY & T DA

Brugada L0 B IIREBINC B0 2 fit itk g mp
Z DT

BT RlfEwt hERET BRI T
MAGRIE" ALEL” BHET &7 37

[ 2] BrugadafE&a (CHIT A RIMERFEED STZL D E#E) (VF) DHEIRIC
(&, XEHREFHESULTVDEEZISNTWVD. —7, AR E(NMS)
(FEEHENES I KMD—DTHD, Head-up tilt(HUT)EERIC K> Thalt s
15%. NMSZ&# Uz Brugada lEREEDIHEF D EINSD. [BM]Brugada
ADBNZZTHEMCHUTHEZTL), NMSEDREICDWVWTHEET LT
[WHkEFEINaF v RIVBHEDORS(ICHADDOE T, 12FBLEBREET
type 1 BrugadaZUDBRZR U246 (B4H2346, k14, FiOFEmd4 +
I ER/REUle. F|ERUED146T, HFLPERED UL FVFORIEFEZEY
SHEERBEN108ITH olc. VFOEEFD UL [FZRAFEY Brugada fEIREE DRIE
FEraIEURIELNFABTO e, 2FIICHUTHBRZToe. [BR]24
Bl 841(33%) [ICEWVTC HUT BBz T o fc. 4 BIHNEETY, 2 BllHYDINHIEY,

1 BN IMEIRIE T ofc. BERMESBEREDE L1460 3%1(21%)& 10
BIch54)(50%) THUTREREMHE TH ofc. Fle, & U X TERD4HIch 24
(50%) CTHUT && M Th ofc. [#E:5] Brugada B EBRIERID 33%(C NMS
ZEEHU. HFEVPREBEEVSTLEROERN SARBE AT ZRE S SCHID,
EEHRERFDESICOVWCEE (IR I NECTHIEERD.

I. U &IC

o Brugada e it X, H2 - HNZEB) 2 0E ) 40
Keywords ® Brugada . .
© R i 2o (NMS) ERFHED ST A7 LA W 2 5 B8z 2 To B
® Head-up tilt (HUT) #65% jgﬁs‘—,g l,x,{}ﬁ;’ﬁﬂ]ﬁ (VF) ’i’ﬁ%%'l k -3— 5. % @,E\?E
ZAb & VF O B I3 K E MR S 2SBE 5- L T %

e BB RIAC AT - PR
(T 3210298 45 AL F #0772 W7 AL /I bk 880) LEZONT VARV DY gy ek I Y e

Neurally mediated susceptibility in the individuals with type 1 Brugada ECG
Yoshihito Hata, Michiya Kageyama, Hirosuke Nakajima, Toru Kamijima, Seiji Matsuhisa, Yoshiyuki Kitagawa, Takako Matsuda,
Noboru Kaneko
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BRRMEICLS
type 1 BrugadaZ!/.\EX

EWSHAZRESICES
type 1 BrugadaZd/\EX

V1—-«T; —"1’\/—"
\ > Bl
V, _«4‘“/— ?

Vs \J}ﬂ, b ﬁ

X1 Type 1 Brugada®!/HEX

Vi e

(NMS) (X ARG T 2 KM D—>TH D,
Head-up tilt (HUT) 3RERIC & > THitE & 225 Y. B
FEHEF 72X TREIIA IR O 512, 125808
I g 0 A 35 o Sl W ) & 720k LRI B cRtgk s /s
LEX T coved B & 72 o 72 type 1 Brugada Bl X
Z 2 LERICB W THUTREBIC W 5 s &
DFEELE AT L 7z

I. ¥REFE

WEHWOEEEZE ST, BREAE T I THERA
BIRE(EV T4 = F)&E5%IC, 1286808
W BB 5 oo s B % 72 1R B CRisR S Tzl
FEIX T coved #! & 72 5 72 type 1 Brugada . EX %
B L7240 (BHE23 60, L1161, FIERE44 £ 9
W) AR L Lz, EYAMRBRIIELV Y AL = F
DFEFFIRYE G- 1mg/kg/1077 THr\vy, ¥V T A =
F R GRS STEIL 2B LV, V.ifil
TImo2mm Ll O ST EFADGED N84 % b
MR g L7, BR%4 CTtype 1 Brugada L
ZRLIZOEISHFITHY, ENIh 4= FFEGHEIC
type 1 Brugada BL.LEM 2R L7201 1661 THh - 72
(B1). HUT#RERIZ, ZEEAR 5~10 4 2 IR
70 T304 M T L7z, BRI 4 Yy 7a
7L — )V lug/5 OFe ARG, B LD
25% .UM A HEEIC LA Yy Far L/ —u
%3ug/srECTHIML:. 2ok, EFHE708E TS
S OMAEZIT- 72 (K2). HUTHREROH @I, &
O, WEH, ARATRE R, o F 7 & o Jeplimi BRAE IR
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supine pretilt phase (5~10min)

tilt up 70° (30min)

positive negative

supine pretilt phase

(Isoproterenol 1ug/min div)

tilt up 70°  (15min)
7\

positive negative

X2 Head-up tilt(HUT) =B D
Jara—J

£ 1 Neurally-mediated syncope (NMS)
RE N 5E

Type 1 :iBE% (mixed type)

Type 2 : (L#IHIE! (cardioinhibitory type)
2A
2B

Type 3 : MEMFHIE (vasodepressor type)

R & L) MTFART &R % RO -6 12k &
L, Sutton 5 DEFRIZHEVIRISF L 72 (FR1).

M. # xR

42451 W 851 (33%) 12 3B\ THUT R Bk 5 P T
Hotz. TO8PNITRTA Y TuTL /) — VAN
PR T OHUTRER TRl & 22 o 72 4BISRAER
(type 1), 26125017 (type 2A), 1614 1L #)
8 (type 3) T & o 72, MESE BE T & A K B 1
Brugada 7.0 8 X 5 B D %% 4 146101361 (21%) &
1060 561 (50% ) THUT BB ECTH > 72, F 72,
VF O BEAE, 225K FE%° Brugada e B O R 72 &
AT HE) A ZIEBNZ BT, 450d 251 (50%)
THUTHREERE M TH - 72 (F2). HiEMN Brugada
LG KAE B O BE 1L, SEAE B PE O BE A L CHUT
RERFVER DS W H o 72, HUT RERER 20

S-4-17



x2 BEEFRLRER

symp/a type of afterchallenge _ o
No Pt VT/VF FH/SCD FH/Bru spontaneous with SAECG HUT  period classification
symp ECG pilsicainide
1 44M symp no no no 2 1 p P 12min without ISP 1
2 35M symp no yes no 1 1 p n
3 50M symp yes no no 1 1 p p  1min with ISP 3
4 44M symp no yes no 2 1 n p  27min without ISP 1
5 31M symp no no no 3 1 p n
6 37M symp no no no 2 1 p p  10min without ISP 1
7 58M symp no no no 2 1 p n
8 39M symp no no no 2 1 p p  11min without ISP 1
9 34M symp no no no 1 1 p n
10 39M symp  no no no 3 1 p n
11 49M asymp no no no 1 1 p p 2minwith ISP 2A
12 53M asymp no no no 1 1 p n
13 44M asymp no no yes 2 1 p n
14 54M asymp no no no 3 1 n n
15 45M asymp no no no 3 1 n p  12minwithout ISP 2A
16 25M asymp no no no 1 1 p n
17 40M asymp no no no 1 1 p n
18 48F asymp no no no 2 1 n n
19 55M asymp no no no 1 1 p n
20 44M asymp no no no 1 1 p p  6min with ISP 3
21 67M asymp no no no 3 1 p n
22 52M asymp no no no 2 1 p n
23 39M asymp no no no 2 1 p n
24 45M asymp no no no 2 1 n n
FH/SCD; family history of sudden cardiac death, FH/Bru; family history of Brugada syndrome, p; positive, n; negative

ZHM VD) /VEDRFEFE I 5, % 7213 Brugada X!
LMD coved B E WAL 5 7% & L7 RE B
Lol

V. & =

Z D521 type 1 Brugada BLOEKIFERNC & D
EOHEETNMSAEREN LD, F2ZDONMSD
WRENZIZ ED X D i H 2 D%~ 5 2 EAH
B Tdh o7z, NMSIIHAD S Ok 4 REHe 2 b
L 2056 U AR BHEMREASERIC OB LT, 1
BRI O 720 O MTART R 0 &2 K & 3 % #EE
OFERZTI&E . F72, Brugada B0 EXER
TOEMOHZE - HNEB 2B T E0TES
A, I HEMREEEOZLSHEEG L Twb &%
AHNTVEY, REMBERBOEENETHLT
tFva) i, L Ik lan&\WVoZzAt Y F x4
W BEZ 5 2 5 2 L TULAMERIZ O notch 3 &
WL %2 ) dome AMHE T 5. LM TIZZ

S-4-18

I BREATET 57z, LM - BRI
BCRERBEMABIEL, JEBIOTI NI
B STHA D ERATHbDEEZ 5N 5. A
PR DOIGBI DM T35 &, M2 kA fRE B
PIEFELE D FABOBRIEZ S, ThI T
NMS % &-8f L 72 Brugada i B B 0 1560 b § R &
N7z, EREMEMEB X O EREY: type 1 Brugada #Y.(
B XRE 1 24 B HUT 3Bk & 47>, 841 (33%) A%K
WTH o7z WIRITEEE Y & AR Brugada Y
O TEIXE B 0 25 % 14607 3451 (21 %) & 10450 H 5451
(50%) T 5. T72, VEOEAE, 228R%E% Brugada
SEBIEOREIRE L2 T 58 A 7B WT
(E46IH261(50%) THUT BRBVECd - 7. — ik
TR ZMNGICHUTRE 2 17 - 7282 0% T,

10~15% OHUTK R THh 5 L i S hTw
200 oz hoER B, VEORLE, 2K
e Brugada FEEHORIRE L E2H$TAHEHY A7
$iE B %2 A 9iE 3% type 1 Brugada 0 & XFER] Tl, %
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Be R EMRRERIREE IS H 2 9 212, HR A b
L 2R3 % ) 2 KB OB A E R S g w»
DTIE BV EE 2 bbb, Makita b I EHENNIC
NMSH#A/EZ#E Z L, M A% IZ Brugada .0 X 23
SEMEL L T, EfETHREIC X Y3 Ly SCNSA #E iz
TERZRLEMZHRELTWEY. Zhid
Brugada B0 X & NMS & O BICBEES D 5 2
LERRBLTBY, RO ELIIFHFTLLD
LEZOLNS.

V. #& S

WM T REER L 72 Brugada B0 78 BXE 61 @ 33 % 12
NMS Z &6t L7z, D FnRedth o 2EIROA
##£7> 5 Brugada BLOBEBESI OGHE 2 e T 5
WZH720), EEARGT ORI G51CD & EE KRGS
RNETHDHEERD. 72, GHIOITERN T Z
R L CRMICHREBILT 52 LT, HUTRE
EVT/VFEDMBRBLOZOFHTHHATL LT
DOFHli T 5L ERH L EEZOHND.

(X i)

1) Brugada P, Brugada ] : Right bundle branch block, persis-
tent ST segment elevation and sudden cardiac death : A
distinct clinical and electrocardiographic syndrome. A mul-
ticenter report. J] Am coll Cardiol, 1992 ; 20 : 1391~1396

2 ) Brugada J, Brugada R, Brugada P : Right bundle-branch
block and ST-segment elevation in leads V; through V5 : a
marker for sudden death in patients without demonstrable
structural heart disease. Circulation,1998 ; 97 : 457~460
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3 ) Benditt DG : Neurally mediated syncopal syndromes. Pa-
tophysiological concepts and clinical evaluation. PACE,
1997 ;20 : 572~584

4 ) Kasanuki H, Ohnishi S, Ohtuka M, Matsuda N, Nirei T,
Isogai R, Shoda M, Toyoshima Y, Hosoda S : Idiopathic
ventricular fibrillation induced with vagal activity in pa-
tients without obvious heart disease. Circulation, 1997 ;
95:2277~2285

5 ) Kurita T, Shimizu W, Inagaki M, Suyama K, Taguchi A,
Satomi K, Aihara N, Kamakura S, Kobayashi J, Kosakai
Y : The electrophysiologic mechanism of ST-segment ele-
vation in Brugada syndrome. ] Am Coll Cardiol, 2002 ;
40:330~334

6 ) Antzelevitch C, Brugada P, Borggrefe M, Brugada J, Bru-
gada R, Corrado D, Gussak I, LeMarec H, Nademanee K,
Perez Riera AR, Shimizu W, Schulze-Bahr E, Tan H, Wil-
de A : Brugada syndrome: report of the second consen-
sus conference : endorsed by the Heart Rhythm Society
and the European Heart Rhythm Association. Circulation,
2005 ; 111 : 659~670

7 ) Kenny RA, Ingram A, Bayliss J, Sutton R : Head-up tilt : A
useful test for investigating unexplained syncope. Lancet,
1986 ; 1352~1355

8 ) Colman N, Nahm K, Ganzeboom KS, Shen WK, Reitsma J,
Linzer M, Wieling W, Kaufmann H : Epidemiology of re-
flex syncope. Clin Auton Res 2004 ; 14 : 9~17

9 ) Alboni P, Brignole M, Uberti ECD : Is vasovagal syncope
a disease? Europace 2007 ; 9 : 83~87

10) Letsas KP, Efremidis M, Gavrielatos G, Filippatos G,
Sideris A, Kardaras F : Neurally mediated susceptibility in
individuals with Brugada-type ECG pattern. 2008 ; 31 :
418~421

11) Makita N, Sumitomo N, Watanabe I, Tsutsui H : Novel
SCN5A mutation (Q55X) associated with age-dependent
expression of Brugada syndrome presenting as neurally
mediated syncope. Heart Rhythm 2007 ; 4 : 516~519
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NMS (fEFRER R #) Z 5 U Tc Brugada FEIREF DY & T DA

P R R fh 2 5 F L 72 Brugada SE R BE O R i1

HEERS NEERS 779457 - 775"
AWFE= R =

Stz FER(CREE U Brugada iElggE S 2N, h D Head-up tilt(HUT) &5
R CHolc 7 ENZRRIC, EFFAEMERE(NMS) &EDEEZRE Uz, 26

BEMHT, FOFmF47 E8m ChHole.

RANTEIE EDRIEFESWVVFNICBERDIE

h\ofe. KEDEHES 3FICERD, D 4BESOABRRDIIRDEHBTH e

2D G RIREREEE T saddle back BUST ERZER, EILIHA Z Rafma ik
Tl WA E (T 19.5 £ 8meg) DiIRS(CCEplcoved BINZE L UTe. &Kz,
2HITHAZHIC KD coved INDZE (L ZEsHTc. HUT CTlE 4 FlHImEE FE,

SHNEGEZTRL, 4804V TJOT 0./ —ILamz2Urc.

BRAEEFRE

ZGHICHITL, ZAITOLEMEBO AR INIC. BrugadafElgii L2l N, 4

EDEIIINAZ REFICTLERELDBEE LD ES
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71 BrugadafEl&##(Z CSS, CSHH» &G L 7= SEFI
Spontaneous | gy Family
No. | Sex | Age | Diagnosis B:IS ~da Max R-R | symptoms | Complication | history of
Syndgrome interval SCD
Syncope
1 M | 49| CSS Type 2 5.0sec | (due to NMS), NMS none
presyncope
2 M | 57 CSH Type 1 8.1sec | presyncope NMS none
3 M | 60 CSH Type 2 8.3sec none (E\\//81S-) none

CSS : Carotid Sinus Syndrome,

NMS : Neurally mediated syncope,

CSH : Carotid Sinus Hypersensitivity, SCD : Sudden cardiac death
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[BASE LINE]
<=
V1 —;HWU—‘,H\___.H_.W—HM‘—A‘—“M
; E | 1.0 sec
V2 e ([ R O P ARl o il Pl STEnG: 1ol sy o Si i (e fLils S
[Rt. CSM]
v, TEET F i
| 5.0 sec " .
| AN LA M 1ot VU
vV, [ J |
[Lt. cSM] 1 B
" fEfI1 O CSSEBEIZHT T 5 CSMIEfThED
L P P} e e e ~ ~
Vi : : '13sec : : ‘DB
v e A A L A T A CSM (Rt. CSM) 12 THR 5 IMEE 11 % 780
: . } ; 72. —75, ZMCSM(Lt. CSM) Ti3 1.3 DIt £
e FEose.

T 5 KIBEIZ O W THE L 72,
0. WREFE

BPEIZBWT, ARFEAE T 21ENa T v VR
(12 X ) Brugada .0 E K type 12 5 L 722161 (5
PE19BI, PHAEHIS2.5 £ 15/%) AR TH 5. WAL
BN TAT VY, T o SHB) IR 2 3 53-8 o [ B %
BWTETNZENSHH T OREET 25K X o7,
WA 12 type 1 DAF® Brugada RO BRI 2 2 L
BN E VYA A = K85 L (Img/kg/ 57,
% 5-1%304rTCSM % JitifT L7z. ThZhoLEX
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FElME Y SARHAT MBS SRR

EFIE 295/, Bt FRIEFEFRBEL. H2BEEIEROOEBERTOLEMEN (VF)
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D RBEEEFVEFEESN . BREEENBRE CIRDE 3EHEANFHTVFN
FFRIN. Head-up tit(HUT) EBRTIFEMIFHIR UL ofch, HUTHR¥ET
FEEEMS (HF) D LRICH > THAMEFED ST EFENERH SN, AV T
OF L ./—)V&af, 7Z)L3—-)LamgdHUTRICEEKROFMENSRD SNfc. &

EHEENDTHEDRE S HRIZ S NIz BrugadaE e = X8R UTc.
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A case of Brugada syndrome involved in vagotonia

Yoshino Minoura, Fumito Miyoshi, Tatsuya Onuki, Mitsuharu Kawamura, Taku Asano, Kaoru Tanno, Youichi Kobayashi
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The relationships between VF inducibility and drug challenge test with Na' channel blocker among the patients with asymptomatic Brugada syndrome
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X 0 BHAEAL§ % BrugadaE i O B LA YR E
EOEIIAFETH S, AW TIE, HEMENE
BrugadaJEEREIC B 1) 5 EPSIC X A VEFE Sk &
Na'F v A VW3 2 F v 72 38 B 3Bk & o By
WDV THGES L 72

I. WREFE

Rk, 200544 F 2> 5 20084F 11 H @ [ 24 F¢
T HE % 7% Brugada fE RSB D, EPSIZ X 5
VF i 56 3Bk & 3 B 5k & AT L 72 11ERI T,
PR 48K, ETHMTH 572, BRILOKE
JEZ AT HIEBIDABITH Y, 105125 HIRFEA: coved
RLLEMEZRLTW ., BREHANST X =52
mz, MEFEOEXOLZENEERNM (LPs) %
L7z LPsiZ3RD3TH D H b2 H P E &7z
THLOEBME L7 OFQRS (total filtered QRS
duration) >120msec, @ RMSy (root mean square
voltage at last 40msec) <204V, @ LAS, (under
40uV duration) >38msec. FEWEAMAERIIE L T A
4 = F1mg/kg % 105 [ TR 5 L, AiRaEREH
MICBWT02mV EDSTESR S L EHHD
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coved BLLVEM O MBLZ kL L7z, EPSIZX % VF
FHHE AL, AR ORI E AR L ) AR
JE3H 600msec B & UF400msec Tk 3 HIH /4l £
TATV,  Ie/NR BRI BRE 1% 180msec & L7z, EPSIZ &
D VEDSSER SN % inVF, FRSINLeho7-hE
Znon-VF & L C28ICHH L 7=

. # R

EPSIZ & ) VEVSiE5 S N7z 6B125in-VE#E~, #F
BENZ D5 7258 H non-VEEEANHH E N7z, in-
VEHETIX, BRIEDORIKIE % 251 (33%) 234 L
H R TEH coved BLLVE XNIE 2B (100%) 1272, LPs
Btk 561 (83%) Tdh > 72. non-VFHETIZZERIED
KIRIEE % 261 (40%) 234 L, HIRFEE coved
B4 1% 451 (80%), LPs 1k & 361 (60%) (2788 7z.
INLDORTIZOWTII2HMICHEA 2RO L
Mo 728, EWEMRBROEERIL, inVFH T
6%1(100%), non-VFETIX161(20%) THVH, H
EAZRD(R). LPsIZFHEB IO TR L7
A, WINDAEETRO L -7 (F1). EW#
Tif A ER T ORI FB V. 75812 B 1F 5 ST k4 1din-VF
FT1320.27£0.12mV, non-VF# T130.01=0.12mV
ThHY, IYEMREBRICB T D DA in-VE T
AEICHED» - 72(H2). in-VFE#E 661 34112 ICD A
A K% AT L7275, VE#SE B % & o M 15

in-VF non-VF p
Case (M/F) 6(6/0) 5(5/0)

Age 51+8 46+t 14 n.s.

Type | EGG (%) 6(100) 4(80) n.s.

Familial history (%) 2(33) 2(40) n.s.

LP positive (%) 5(83) 3(60) n.s.

PQ (msec) 159+16 173*12 n.s.

QRS (msec) 114+12 1156 n.s.

QTc(msec) 411+11 399+23 n.s.
DCT positive (%) 6(100) 1(20) p <0.01

Mean + SD

LP : L BIE A7, DCT : S AR

JPN. J. ELECTROCARDIOLOGY Vol. 29 SUPPL. 4 2009



(ms) (uVv)

in-VF non-VF in-VF

f-QRS RMS40 LAS40

(ms)

n.s

non-VF in-VF non-VF

1 BEREEFNREICSH TS O0EMENFERE (in-VF) EIFFREE (non-VF) DLE

f-QRS : total filtered QRS duration, RMSy : root mean square voltage at last 40msec, LASy : under

EIEERL D s
40uV duration
i p<0.01
0.4
03
02
0.1
0
in-VF

M2 EYMEEHRAEROVICHEIFSSTER
D EMEYFH e (in-VF) 13 IEEFERE (non-VF) & LR L, AR
2@ ST B 28072,

BrugadajEEHRE 11611, “F¥31.8+17.6» H O E
BBV CTICDEEI R 2RI ED LA X b
ZROTVRW,

V. % =

LS ROMETIE, Na'F v 2 )VIERTEEI T 5 )
IS VEF R CHEICRWRERTH - /2. I
RO BEROOERERMICE L T, VEHREH
TOFI 56 & ERICED LNz, EFRETD
S5EIT3BNCFED SN0, MM TEZBED LR
oz,

BrugadaJEMEREDGBRICB VT, LMz & 70E
PRI LTI ICD A A DG S b, —H,

JPN. J. ELECTROCARDIOLOGY Vol. 29 SUPPL. 4 2009

HESEBEVERE IO DY 2 7 MR e ST
WABD, FDLRPO—ITBITREREMEICBATT 5 T EE
BHY, ) A7 ORFIALPEELZRELE SN TV 5.

Na'F ¥ % v W 3612 X % 36 W £ A 38 BR 1,
Brugada B0 EX 2 BHEAL S € 5 720, ZHTICBIT
DEMIEDED 5N TWEY. Na'F v 5 )bl 35
12 & % Brugada BLLERBHEIi O F & LT, B
FEBRI A S0 O TR B AL 0 MR AR 2 BV Tl
B O P AL S A, IR & DA D
WARTLHIETHIHEN TS, T2, ZOHEL5H
DI OENHPhase 2V = MY —%2 AL, (LFE
RERDO M) =12 EWESHTWE". T4
bH, Na'F ¥ OV IER 31X Brugada iE B O EA
ARZNRE T BHiTLEEZONL. KIFETO
in-VF# T2 B3 B ERB 1 T d o 72D 120
L. non-VEHETIESBIH 1B DA D FEETH 722
Lid, Na'F v RV ERTEEAVE S B0 b b
BAEH PR E 2 LS9 2R %
AL TW5S. ZOVFEFERMEIID %255 N ENRE
BIXLPsICb KIS N 253 Lhzwd®, SEo
92 CTidin-VF#, non-VF# L L IZERICHEO LN
TWb7:0, IPsOATVFOFHFELZXNT S
L WEEZ LN,

WAL D IR AP I ICDIER R D AR I X
BERIEDLHEGA XY MIRD SN LD o727
O, VEBRMEE YL YN 4 = FAMRBE LER

S-4-45



EROFUKETFL LCHMiT2 2 LI TE 2o
7z, EBOLFEROA XY MEEIZE, INH50E
AR BV DA B 3 OB o W T2 BT
LlEZLN, SOLRIMHEET .

(X i)

1) Brugada P, Brugada R, Mont L, Rivero M, Geelen P, Bru-
gada J : Natural history of Brugada syndrome : the prog-
nostic value of programmed electrical stimulation of the
heart. J Cardiovasc Electrophysiol, 2003 ; 14 : 455~457

2) Kanda M, Shimizu W, Matsuo K, Nagaya N, Taguchi A,
Suyama K, Kurita T, Aihara N, Kamakura S : Electrophysi-
ologic characteristics and implications of induced ventric-
ular fibrillation in symptomatic patients with Brugada
syndrome. ] Am Coll Cardiol, 2002 ; 39 : 1799~1805

3 ) QTIERIJEMER: GERME - K1) & Brugadadi BRE D%
JICHT A0 4 FI 4 v, HAEREGES

4) Chen Q, Kirsch GE, Zhang D, Brugada R, Brugada J,

S-4-46

Brugada P, Potenza D, Moya A, Borggrefe M, Breithardt
G, Ortiz-Lopez R, Wang Z, Antzelevitch C, O’Brien RE,
Schultze-Bahr E, Keating MT, Towbin JA, Wang Q : Ge-
netic basis and molecular mechanisms for idiopathic ven-
tricular fibrillation. Nature, 1998 ; 392 : 293~296

5) Antzelevitch C : The Brugada syndrome : ionic basis and
arrhythmia mechanisms. J Cardiovasc Electrophysiol,
2001 ;12 :268~272

6 ) Antzelevitch C, Brugada P, Borggrefe M, Brugada J, Bru-
gada R, Corrado D, Gussak I, LeMarec H, Nadamanee K,
Perez Riera AR, Shimizu W, Schulze-Bahr E, Tan H, Wil-
de A : Brugada syndrome : report of second consensus
conference : endorsed by the Heart Rhythm Society and
the European Heart Rhythm Association. Circulation,
2005 ; 111 : 659~670

7 ) Yan GX, Antzelevitch C : Cellular basis for the Brugada
syndrome and other mechanisms of arrhythmogenesis
associated with ST segment elevation. Circulation, 1999 ;
100 : 1660~1666

8 ) Antzelevitch C : Late potentials and the Brugada syn-
drome. ] Am Coll Cardiol, 2002 ; 39 : 1996~1999

JPN. J. ELECTROCARDIOLOGY Vol. 29 SUPPL. 4 2009



R E

IE(R M Brugada fEIREEIC T D

EPS D&t

WEIZHT B 5E 5 Brugada iEREED PRB LD
EPS 7aba— iZB93 285

KEOBETOER BT ARk
HHIERRRR®  RINBIF" REIGRLE™
FropEEt Ry B KREFIEAI*
A >

[7375] ZBtlC B D Brugada iEIREFEE 1861 (BIE 176, 2416, FHFH
51+ 15m) %, BAERE 84, FIEMRE 106 CRATEDRIERE 36) (CH(F, &
JEEZIRE (EPS) (CXDDEME) (VF) OFARS RO FHHEEHB I +
25n BEICBIIDDERFEERZ R UCEPSOTO M I—)UICE L CHiEaZ
f7ole. [ERIDEHISEMEBREFD 36I(38%) (CERHSNID, MAEREF CILER
HoNEhofz. EPSICEKD VFDOFAEFEFHIERE8HI(100%), HiEfxE: S Al
(71%) [CRD SNz, VFFERBIICHIFTDEPSFIBEZRFTLIc& D, S3=
200msec COFAFEISEAIRE (RIKFEE L) 1/361(33%), FARES (RIKED
n)2/2%1(100%). BIEEEF6/7 H1(86%)(C, BEDREDSDREHDIHFTD
AT EAERSE (RIEREE L) 1/361(33%). BIEREF (RKEDD) 1/24]
(50%). BIEMREES/741(86%) (CRDOESNIC. [FEHR] BIEIREFICDBEHILERD
SNIE ofch, EPSICK S VFOFEHTEEREE CH 71%ICROS5N, FEF
ARFEFEVAEVWC ERRESNC. VERERGICHSWVWTHER PRIEREORHE
[CKDFHEDODBEZSNHEFDOIREMDG D, EPSOTO b IO—)LPEHEEDH
g, BULEFRBRINDOEELSEDIREIZ{TO LT, FREEABEIDRFHE
SNBHEREEHEA SN,

ERRKT
I
A I

* IS A BEfG B g R
(T 2968602 T-ZEWLHE)I[7H HLNT 929)

Keywords @ MESE {51 Brugada i I. EU®IC
L
® B LUE T I St o Al O B % A5 A A IEEE: Brugada
o 7uba—y SEMERE 1T O FR IR AE <, AR AT M B 27

(ICD) O®FE L XN T 5D, Lo UERE M
Brugada fiEEHE O L F i FE A #1E, Brugada b O

Prognosis of asymptomatic Brugada syndrome at our hospital and analysis of the EPS Protocol

Akira Mizukami, Makoto Suzuki, Yuya Matsue, Ryota Iwatsuka, Ken

taro Toyama, Akiko Ohyama, Reon Kumasaka, Keita Handa,

Jyunji Arai, Wataru Nagahori, Masakazu Ohno, Akihiko Matsumura, Yuji Hashimoto

JPN. J. ELECTROCARDIOLOGY Vol. 29 SUPPL. 4 2009

S-4-47



=1 BER1 Fz2 BR2
. ) A . A )
Symptomatic group | Asymptomatic group Symptomatic symptom.anc sympto.matlc
(n=8) (n=10) ou group with group without
Sudden cardiac deaths (i _ ;)) family history family history
veden ardl 3/8(38%) 0/10(0%) (n=2) (n=3)
(including aborted)
EPS performed 8/8(100%) 7/10(70%) VF induction with 6/7(86%) | 2/2(100%) 1/3(33%)
S3, S4 = 200msec
VF induction 8/8(100%) 5/7(71%)
VF induction with
only RVA 6/7(86%) 1/2(50%) 1/3(33%)
ICD implantation 6/8(75%) 2/10(20%) stimulation
HVTIE8% CPIBIRIIM26+36 » H) & Shi: I & 2
. 1

7%, Eckardt 5 @ #5? T130.8 % (°F- 35 81 2 191 i
40 =50 7 H) &KL, #BICX D ESBO LN,
CNSPEREBEBIO ) A 7 G#-lliRe, ICD Ot 2
BMLT—ZEDRBIELNTOURWERIZH - T
WA, BRICY A 7 FFliEE & L COBRE PSR
(EPS) 12 BT % LZ M By (VF) OiFFMEIX, Brugada
SICEWVERE SR TWAS, Eckardt 5 2159,
AHTREVWET2MEDLL Y™, avkrdx
FHELRTHRWY Y,

I. WREFE

bbb itiZ 4 kelc B\ T type 1® Brugada .0V
X ASit sk S 7z B R AR AERIC X 4 type 10
MBS &) i 186 (BYE17H, 161, Py
AEHR5L £ 155%) Z XTI, HIEMERESH, MREMERE
10612 5F, WO EPSIZ & 2 VFO#FRHL L O
SFIBISHIEI 31 £ 25 » H BT 2 0FIGs R
I U7 MIEERE I EREORIEEEZ T 5
BENIBEETN TV, EPSTIIAR LRI E A
i L b, FEAE W 600msec, 400msec 124\
C 3 RN (PVS) 2 JidfT L, S213 A A IS £
T, WEOHKE X 180msec T TE L7z 308D
EFRRET S, B L IFEIRICERME) 2 29 % VE DS
BHEEZ b > THEEINGEEHMEE L.

S-4-48

SEBIEEIH 31 £ 25 » HIZBWT, LI
5 REMERED 3/811 (38% ) 1238 S 7278, MEREMERE
TIZHD 5N D o 72, EPSIE A i 5 7 8/8 61
(100%), HEHE B H#E7/1040 (70 %) (2 HfT S 4, VF
VA A B 8/8 51 (100 %), M iE 5 B 5/7 511 (71 % )
WZER I N (R, WMBEOVFEFEOIIBIT 25
FERE OISR LT Z R ERET 217 -
72, B SEER B = 200msec 2 BT B VEDFE 38 1Z,
MESE B (RIERE 7 L) 1/361(33%), S\ B BE (R
WEEED 0 ) 2/251(100%), FE B 6/7 51 (86%) 12
RO HNT. AR ORI A TOFEIRL,
MEAE B (RIEIRE 7 L) 1/381(33%), e f it (K
WD D) 1/261(50%), A REMRE6/7 51 (86% ) 1272
Do, BEWRICI2EIRBINT(R2).

V. & =

BEImd, OFEBITAEEROATRD SR,
HSE R CIIRREDORIEEX H 3 5 B H 3% &
DTHRED SN o 2. WEGERE O B2 P D
TR SN2 Ah%, EPSIC X % VF O FH I MREmEE T
BTI%ICED LN, BRTHMETFLEIER) 220
L#z 5Nz Eckardt 5 O HEY Tk, 0%
D HHIEA T 5 EPS O W B HER R (5.4 %)
ERVEENTEE(95.7%) ARENTB Y, FrICHE
JEMERECIE, VEDSETE SNk o 7238 Bl & FI L

JPN. J. ELECTROCARDIOLOGY Vol. 29 SUPPL. 4 2009



TG 2 B e h o 72 CEFY B 40 = 50 »
A) & LTw s (IEBEREOBIER HER0% , BRI
HE100%). AWFZECTHEPSO 70 b a— LRk
PERHEDS R 2D 00, FEYERTE23.1%, B
HE£100% & FAR OB 257 S N, MEE R T VE
DHEFEE N Do 72280 PETIED B A0 Fi
FEHE & B T T W (EAE BEHE O B 1 1 320 %,
BEtER i E100%). & o TEPSIE, Y A7 B
OMHIIHEETH 525, K A7 BEOHEIIEA
MEEZONL. UEXD, MEEEMREECTEPSIC X
LVFDOFEREN 2T E, ICDHAAR ZITHTICRK
WaEHD I ENITRETH Y, VEIFER S NS EE
EHETIIVFOFEREOATIERL, ZHOES)
74 ZHOCTEMMIY A 7 344l 2 17V, ICD A
RO % Jeb b LEN B D EEZOND.

Y Be D VEFF B BT % EPSHT OGS T i,
FERRLFIREE DA 7 & DB ETRAHEROB S &
2% D 725 REMEARIE S L7z, BrugadafiEfE
FEICH$AEPSO 70 b a2 — VIR IC X D K4
TV ARICBVTHIERM TR >Twa ",
FD720, TNOHHNEPSOMERICHEELZ KIFLT
WATEEMEARI S T, 4%, EPS 71 | a—
VR REIE DT B X 09—k, & L < 13eh%ekk
Kol EOMEE21T) 2 LT, PHhREMEET
LRTFARONDWHEED DY, X5 7%5HE %k
VB REENEZ Sk

JPN. J. ELECTROCARDIOLOGY Vol. 29 SUPPL. 4 2009

(X fik)
1) Brugada J, Brugada R, Antzelevitch C, Towbin J,
Nademanee K, Brugada P: Long-term follow-up of
individuals with the electrocardiographic pattern of right
bundle-branch block and ST-segment elevation in
precordial leads V1 to V3. Circulation, 2002 ; 105 : 73~78
Eckardt L, Probst V, Smits JP, Bahr ES, Wolpert C,
Schimpf R, Wichter T, Boisseau P, Heinecke A, Breithardt
G, Borggrefe M, LeMarec H, Bocker D, Wilde AA: Long-
term prognosis of individuals with right precordial ST-

\V]

segment-elevation Brugada syndrome. Circulation, 2005 ;
111:257~263

Priori SG, Napolitano C, Gasparini M, Pappone C, Della
Bella P, Giordano U, Bloise R, Giustetto C, De Nardis R,
Grillo M, Ronchetti E, Faggiano G, Nastoli J. Natural
history of Brugada syndrome : insights for risk

w
—

stratification and management. Circulation, 2002 ; 105 :
1342~1347

Gehi AK, Duong TD, Metz LD, Gomes JA, Mehta D: Risk
stratification of individuals with the Brugada

N

electrocardiogram : a meta-analysis. J Cardiovasc

Electrophysiol, 2006 ; 17 : 577~583

Imaki R, Niwano S, Fukaya H, Sasaki S, Yuge M,

Hirasawa S, Sato D, Sasaki T, Moriguchi M, Izumi T :

Predictive impact of the inducibility of ventricular

fibrillation in patients with Brugada-type ECG. Int Heart J,

2006 ; 47 : 229~236

6 ) Brugada P, Brugada R, Brugada J, Priori SG, Napolitano
C : Should patients with an asymptomatic Brugada

9]

electrocardiogram undergo pharmacological and
electrophysiological testing?. Circulation, 2005 ; 112 :
279~292

7)) BOLZRREE, B, mAHEE, MEEE, HEARE,
SER A 0 ARFBIC B B Brugada i 5 8 (2% 5 EPS
KL L ICD# G o B, LA, 2008 ; 28 (Suppl 4) :
10~13

S-4-49



R E

e 5% Pk Brugada SERBEIC 1T 5 EPS O o
— MR TOEIEDEE —

#RAEIR4 Brugada IEIREF (O3 9% EPS D@t

ARH g REPRRE* kiR N
ZM B M EIEA* PR
LY R AN A L) S

LR TIE 1996 F (AR Brugada BUDERZH I SR [CRYIDEBES FIE
ZFWRE (EPS) Z T UCLER, TDEINCDOWCIFIHICHEIND. £ 18
(2002 F 9 ALIET) Tl BrugadaZlDBRZ 29 267 @ E U, AR 41
BICEPS ZHEfT UTc. D=EMENI(VF) B 1461(33%) T4, DB 7 HIICHE
AHELRRHENZS (ICD) #EiAH =T olc. COBRRDFRELT, EILIAAZREa
FTCKRD ST EBDHSNED D IEBITIFVERFERINEh ofeC LD, $E2
B (2002F 98~ 200746 8) ClEBrugada® 0 BRZZ UL DEILI A
— RAETST EBENEBET DD ZEPSEINE Ue. ERE| 68 #l(CEPS %=
70), 2561(37%) [CVEOFERIN, 5B 164IICICDMEAHZEITUC. $E3
HH (2007 F 7 BLIRE) CIIEARBERBZSTA FS A VBT ICHWICDIBASE
M, K, REE, EPSICKD VFFERD OB 2IBEL EEMNiclass Takd
NicCERD, BERBINDEPSBMNIREEZE I DDDHFDELdfc. £
NUACHOHBOEESE UT, BOEIESM, EILIHNAZ REREICkD TEN
IRRPOAERFERE, LDEHNNEOES, ST EROEZALGHA - HEZH), &AA
DHELHEEBHEPSDITZER T dMEIELTWD. IRTEX TICEAERS] 134
[CEPS ZfE{T, D5 7HICVFRFERIN/c/zs, ICDIEAHZE 2FIICIToTe.

I. U &IC

Keywords

LERIS
k3

® Brugada JE

® LT A Brugada JiE BB H 120 L T < Dfifiik TEAE
® LS HAER A (EPS) 28T b, Z OREESF T,

* B LR 22 e R 3R A A8 W ZE R BR 2 N
(T 700-8558 e 111 bl 1Ly ity JEE FI M 2-5-1)

Kt 3A AT gkl Bl 25 (ICD) D3I 122\ T ] W1
LERTWBY, TCICLEME) (VR ARSI T

Electrophysiological test in asymptomatic patients with Brugada type ECG in Okayama University

Hiroshi Morita, Kengo Kusano, Satoshi Nagase, Nobuhiro Nishii, Takeshi Tada, Masato Murakami, Shigeki Hiramatsu,

Kazufumi Nakamura, Yoshiki Hata, Tohru Ohe, Hiroshi Ito

S-4-50

JPN. J. ELECTROCARDIOLOGY Vol. 29 SUPPL. 4 2009



Wb BEDOYA, ICDIZEPSHifT A b 5
THIE & 25720, [ IDLDOAIENR & DEHF O M (L
PoAlE), FEVEVE LM, ARG, OB
7% &), Mg & OE (MR B O 7 &),
FREDIRW 22 EASEPS O L HIW & 7 57, WS ek
BEICBITAEPSOERE LTIE, ICDDOBEIGHYH
L0870, 3 b bIERVE % 3IE T A fa ik As e
WHE D D EFIT A DI TbTwh. HAT
BN A 594 12k B &, BrugadafEfEtitio
ICD #B I DWT, VEDFERE S LTV AR WBITI,
IR DO RIEIE, K ofHE, EPSIC X 5 VFE%R
D) HL2HHM EE 72386 % class Tak L TWw»
V. L LAt o) A2 §Hiie LTOEPSIZ & 5 VF
DFFECOWTITH AN E T 28, Bk
WETBHDBDH Y, WELERBE IOV TV RN,
Al R 104EICHE L YR CoRBE I £ 2, WE
Y Brugada B0 B 2 B 5 AERICBIT A X7
A & L COEPS oA % Mt L7z,

I. A *

19964 & 0 4 #} 12 T Brugada i & # 22 v L
Brugada BLOER O A HIZABE L, EPS%1T-
721554 (M3 44) R G & L7z, B HRHERIZ VE
BRAEBI 1360 (K 0BI), Tl 205 (2P 141« Afie
A AN A E ) MEE ] 12261 (et 2 B) T
B otz EBITINETE.0ERM (ARTI200EPX), €
VI H A = FEM R (Img/Kg % 105 THHE) %
1o, Fargafilora b a—vig, A5
DRI (RVA), A= E (RVOT), AZAV) LD
T2 8 (<260 bpm), 3 HL-FL Tl e (o 2 e 0T =
180 msec, #: 7% JE #1600, 400 msec) % 47\, VF
FINTEIICHEREEEE L2 O\ L 15D
EEHT 2000, FERFHEESIEEOEHEN
(NSPVT) 13435 D Eo b D& Btk e L.

LI h A= FEmRBORE, EPSHafiki, 2
YRV ALE— FOLERY A TN, ERIED
RIEROFME, 775 2jETOFHERE— N TR

JPN. J. ELECTROCARDIOLOGY Vol. 29 SUPPL. 4 2009

AL, FHRTICOWTOFEZT- 72

F 72 AR Tl EPSHEATIRHI IZ D W T o MG b
7o 7z, BI85 EAE % Brugada B0 X %
A9 B BNIx L CTHiAT & 1172 EPS O3l i 1 7 4 e
RLHBHOEZRIIEY, KE3MICaTohns.
FNENOR & EPS D@ DOWTLITFIZ/RT.
D 1191 (200249 H LLi) : Brugada . E X % 2
FTAHB(TRTOLEXNS A Tt 4161), @
211 (2002429 H ~20074:6 H) : Brugada B0 EX %
EL»2OENVT A = FAMCTST LA 25853 %
1 (68%1), @531 (2007 4:7 H LAkE) = H ADE B2
LN A4 T4 IZH#ER LY, Brugada B[ X
(spontaneous type 1) # £ L, ZZRIEOKKELHT
LBl LR TRERENRVEEZOND
B, F720 3D ORI 5 EPS T 75 (13 41).

M. # xR

1. ERABEZNREICL D DEMEIDFRE

EPSIZ & % VF O 5 RIT MREEBI T39%, Sl
BIT45%, VFERAFITIZ47% TdH-72. NSPVTD
FHREITENEN13%, 21%, 15%TH - 7.

EPSHEHIC X 2 ME B HE O VFFRRIEIE1
WIT34%, #E2MT38%, HIWTHA% L, HED
EPSHEBNIZ EHHETH - 72. NSPVTOFHEHEIZZ
NZEN5%, 21%, 15% Tdh o7z, MEREGEFINI G
% ICDAtA AT LI C7H], E2lC166l, £53
wc2pl &, VEFHFRIC»,D ST, ICDHAMAIZ
R R WAME) & 72 o 7z

2. ELTHA = AR EEREEFZWIRE

EIMITEL YA A = FREMBEMEG (n=9) Tit
EPSTVF / NSPVT & 5 sy, BAEE T2
Higb AN TWEW., T2, H2M LI
EPSOx % #EHI & LTELV Y H A = FEAMTST
EHADHERE 2 DR (B & L7228, fishes
5O/, ANOHLREWCEY, BEEFTICEL
VA = FEME1661TEPS % HiifT L T\ % (EREM
P15, Rph1fl). 16BHVERFER SN L0 -
72 D1X 1361, NSPVT#HsEiL26l, VFiEsEiE 141

S-4-51



ERE1EM gl
t t
‘205) 5 (fos) LI VFRfEsY)
» — » W VFREERL
8 4 3 8
8 30 Sel|5 3
S 45 S
5 201 5 41 .
o Qo 2
-HEN Hal
Z b= 2
o-— e EEN S o+ - N .
VF NSPVT Noinduction VF NSPVT Noinduction
EPS Results EPS Results

K1 BXAEFORBEORBR O OEMEIRE, %R
HERE BRG] CTLE 22BN R FBIES A BN, Wy EPSTVE
DHEHEINT W7, VEIEREFEBI 2 5 OFBISSEIZ A SN
Motz KEAETLHTEIVEEROAEIIIIDHD ST,

VEPHER SN TV T N5,

TdHh o7z, ICDHAARXITH T BAE T TLFSE
HEHALNTWRW,
. BRAEEFHRBBER OUDEMBEIORIE, 3

KMz EFFRICARL, VERZOR M THEAIN
TV WEFITH LITONAZEPSIC L ) VEXFHH
EN/9BIPSBIT, FDH%VF HRBEDSHERE S L
7z. NSPVT #5661 Cld 4 B 2 )T VF HIRFEEDS,
EPSTVF, NSPVT & b iFss S e b - 72 7HIH 3
B VF HIRFEVEDSHERR S L7z, Jeph Bl TIZEPS ©
HHOA ML L VFHRBEOFHUIIATHE & Z
Abhz(X1).

—7J5, MSEREFTIZEPS TVEAHIE S /24761
260 (4%) \ZVEFIEASA 5 7275, NSPVT# 5
B, FEFFEBITITEREEEHIL T 2w (P
BIZEIM62 £ 40 » A). FIHFBIEFTIEIVTND
ICD fiAA % 4T LCHB Y, s YIER 23 iR S 7z,
JERE AR B C UL BTSSR FNIZ EPS 12 & 2 VEEZ B
ARTHoI2D, TDRHMTHRERIIIETITMELD -
72 (X1, 2).

4. BEEGIOMPEE

EPSIZ & ) VEAS#% 58 S N7 HE B O A THBLISIE
LTWw2 b0, PPN IIETH 5720,
ZCMAT, LERY A7, REBROAFE, o

S-4-52

— EPS VF (-)
I s VF (+)

Event free survival
[é)]
o

62 £ 40 months
0 T T T T T T T T T 1
0 20 40 60 80 100 (R)

2 BIERBIOFRERER
EPS Tif5t S 7z b OO 2PN HIBIAED A Sz,

%

75 AT OFEIET—F, FIOMEHEY, #EET
ZE(SCNSA) Mz T F L, PHRTPIICOE
EPS 25 H 2 2ot L 7z,

Wik T @ Brugada B FEIXI O 2 W 2L #E T & 5 type
1~3 CTHEAE B (>0 EPS TVFE#3860) 12 B1F 538
FERE KT 5 L, BHERI DD E SNDtype 1
TIE36 B 261 (6% ) THHMFIEDS A LN L
L, type 2/LoEEIHE B 10 B TIEHBIIEAEASA & L,
F 72EPSIC & % VE# 561 Cld type 3O EIXIFIE &
IFNTWhhoi.

RNT, HARMERGBFARTA NI Y THEMAS
T B KIERE O CHRERR 2 M 085 5 &
EPS TO VFiF5 B CRIERED 012276, 7 L1X19
BT, ZNZNITHBIIEN 1B T O S NIITHE
XY, REBEOFEIVEN 2 FHRTFINT L1375
b %Mo lz. Type LLERBFIOKIZRS &, Kk
BEH D I1Z19%), & LI1761C, HBSIEXENE
NBBIFT O L VI HERTH - 7.

F 72 ESEREBI 50 B C SCNSAZE R Mgt L7z & 2
%, 11NERE, 39BILEYET, BrBlFsaEsli 2 6l
&b SCNSAZ RS TH - 7-.

YL bo X9 (i g 3 T @ EPS O VE % 38 6
THHRBIERASNT-D DL, type 1 LEXEAT

JPN. J. ELECTROCARDIOLOGY Vol. 29 SUPPL. 4 2009



x=1 EEERY & OEMBEIH & DLEE

Documented VF Asympt Asympt (type 1)

Total number 25 107 76 () RIBHRRE
ECG type 1 23 76 76 (2)
2 2 30 —
3 0 1 —
FH (=) 16 70 39 (1)
(+) 9 37 37 (1)
EPS VF 14 47 36 (2)
NSPVT 4 16 10
no VF 7 44 30
Mode Single 6 4 4 (1)
Double 8 44 33 (1)
Triple 2 12 10
Burst 2 0 0
Coupling Interval 180 —250 180—250 180—250 gy peec
209 + 24 195+16 197+16* 220m=
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Patients with spontaneous type 1 ECG and more than one of
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(D family hisotry of sudden death (JCS guideline 2007)

(@ abnormal late potential (RMS4 < 10 uV)
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S 38 23 15 n.s.
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x®1 BEER

Case Age Gender FH Symptoms E\?p(z LP ﬁp% f(/l\L/Ijonth)
1 24 M (+) (=) I (+) NA  1(CSD)
2 39 M (=) Syncope I (=) NA 143

3 45 M () (=) I (=) NA 139

4 61 M (=) (=) m (=) NA 139

5 61 M (=) (=) I (=) NA 136

6 54 M (—) (=) I (=) NA 119

7 48 M (-) (=) I (+) NA 107(ICcD)
8 63 M (—) (=) I (+) NA 105

9 42 M (=) presyncope I (=) (+) 98

10 53 M (=) presyncope M (+) (+) 97

11 68 M (4) CPA o (=) (+) 97(cD)
12 33 M (-) (=) I (+) NA 87

13 54 M (=) presyncope I (+) (=) 78

14 66 M (=) presyncope I (=) (+) 76

15 40 M (-) (=) I (+) (+) 74(cCD)
16 53 M (-) CPA I (=) (+) 70(CD)
17 54 M (-) CPA M NA NA 168(ICD)
18 29 M (-) (=) I (+) (+) 98

19 63 M (=) Syncope IO (+) (+) 74

20 50 F (=) (=) I (=) (+) 76

21 73 M (-) (=) I (=) (+) 68

2 64 M (-) (=) m (=) (=) 65

23 54 M (-) (=) I (=) (+) 67

24 43 M (—) CPA m (+) (+) 70(CD)
25 43 M (—) CPA m (+) (+) 58(CD)
26 61 M (=) (=) m (+) (+) 58

27 45 M (-) (=) m (+) (+) 55(CD)
28 28 M (—) (=) I (=) (+) 62(cD)
29 65 M (-) (=) T (=) (+) 50(CD)
30 58 M (+) (=) I (+) (+) 56

31 76 M (—) (=) I (+) (+) 44(cCD)
32 40 M (—) (=) m (=) (+) 43(CD)
383 52 M (-) (=) I (=) () 42

34 71 M (=) (=) I (=) (+) 44

35 36 M (+) (=) I (+) (+) 40(CD)
3 58 M (-) (=) I (+) (+) 44(CD)
37 54 M (-) (=) m (=) (+) 29(CD)
38 47 M (—) (=) I (=) (+) 28(CD)
39 42 M (=) (=) I NA (+) 27

40 54 M (-) (=) o (=) (+) 26(cCD)
41 73 M (=) (=) I (=) NA 18
42 42 M (-) (=) I (+) (+) 15

43 32 M (—) (=) m (=) NA 14
44 45 M (-) (=) I (+) () 8

45 46 M (=) (=) I (=) (+) 7

46 54 M (—) (—) I (=) (+) 6

FH : Family history of sudden death, LP : late potential, Pil : pilsicainide
load test, SCD : sudden cardiac death, CPA : cardiopulmonary arrest

TWab., FIERZAET H56 TR AREBER2H),
FEBERE3BITH o7z, PVSTVERFHEIHE I N2 h
5031601, FH29+29 » H(1~133 » H) O#%
WG, 1PORKIEZERC &, 11BIOAE
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w2 #ER
Symptomatic Asymptomatic
p value

N 11 35
Type 1 4(36%) 18(51%) p=0.38
Vf induction 10(91%) 24(68%) p=0.14
LP positive 5(45%) 12(34%) p=1.91
SCD 0 1(3%)
ICD 6(55%) 12(38%)

LP : fN&F19:0 &R, SCD : sudden cardiac death
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Evening Seminer

Brugada syndrome and idiopathic ventricular fibrillation,
new developments

Arthur AM Wilde

Heart failure research centre, department of Cardiology,
Academic Medical Center, Amsterdam, The Netherlands

Brugada syndrome (BrS), now clearly recognized as characteristic subset of idiopathic ventricular fibrillation
(IVF, i.e. ventricular fibrillation in the absence of structural heart disease or a clear QT-interval related disorder),
is a disease entity associated with sudden cardiac death in, most often, relatively young individuals. The signature
ECG is represented by right precordial ST-segment elevation and discrete prolongation of diverse conduction
parameters. Type 1, i.e. the ‘coved type’ ST-segment and one of the 3 ECG types, is mandatory for the diagnosis,
although this might not be too strict in all ethnic populations. BrS is diagnosed when it is associated with
documented (or inducible) ventricular arrhythmias or premature sudden cardiac death or similar ECGs in family
members or nocturnal agonal respiration?. When the ECG is absent at baseline, drug challenge (i.v. flecainide,
ajmaline or other sodium channel blockers) almost always unmasks the required ECG features. A genetic
diagnosis is not critical for the clinical diagnosis. SCNb5a mutations are found in up to 30% of patients. Five other
genes have been identified to date to be causal to BrS, most likely, however, responsible for a significant smaller
subset of patients.

In BrS a number of issues are highly controversial, among which the pathogenesis of the ECG characteristics.
The theory of repolarization inhomogeneity over the right ventricular wall competes with the depolarization
theory focussing on significant delayed activation of the right ventricular outflow track?. Another highly
controversial issue relates to risk stratification. Indeed, the risk for malignant ventricular arrhythmias of patients
with a spontaneous or drug-induced coved-type ECG is ill-defined. On the (Japanese) population level it has been
shown that a Brugada ECG discloses a significantly increased life-time risk for unexpected sudden death. What
this means in terms of treatment neccesity of asymptomatic ptients is completely unknown. At the other hand, it
is clear that patients that have been successfully resuscitated or otherwise symptomatic patients (with a type 1
ECG) should be treated with an ICD. Both risk in absolute terms as well as risk predictors are disputed. As to
the latter in particular the role of programmed electrical stimulation is controversial. Reasons for the different
obeservations in different cohorts are unknown but potentially relate to patient characteristics. There seems a
potential bias towards more severe cases in the Brugada registry?, but this is no more than speculation at the
moment. Non-invasive markers are hardly available although some small studies indicate a potential role for daily
fluctuations in the magnitude of the right precordial ST-segment elevation and in the appearance of late

potentials¥-9.
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IVF other than BrS is even less well studied. It is recognized as an inherited disease but potentially causal
genes other than SCNba are not known. We recently described a founder haplotype on chr 7 associated with IVF
with a very malignant course?”. At age 50 almost 50% of affected individuals has experienced OHCA or SCD. In a
large number of patients we have sofar not been able to identify any structural (i.e. imaging) or
electrophysiological marker that could be useful in riskstratification. The identity of the causal genetic variant is

as yet unknown. Further studies are ongoing.

References

1) Wilde AAM, Antzelevitch Ch, Borggrefe M, Brugada J, Brugada R, Brugada P, Corrado D, Hauer RNW, Kass
RS, Nademanee K, Priori SG, Towbin JA for the study group on the molecular basis of arrhythmias of the
European Society of Cardiology. Diagnostic Criteria for the Brugada Syndrome. A Consensus Report. Eur
Heart J, 2002 ; 23 : 1648~1654

2) Meregalli PG, Wilde AAM, Tan HL. Pathophysiology of Brugada syndrome : repolarization, depolarization
disorder or more. Cardiovasc Res, 2005 ; 67 : 367~378

3) Paul M, Gerss J, Schulze-Bahr E, Breithardt G, Wichter T, Wilde AAM, Eckardt L. Role of programmed
ventricular stimulation in patients with Brugada syndrome—A meta-analysis of worldwide published data. Eur
Heart ], 2007 ; 28 : 2126~2133

4) TIkeda T, Takami M, Sugi K, Mizusawa Y, Sakurada H, Yoshino H. Noninvasive risk stratification of subjects
with a Brugada-type electrocardiogram and no history of cardiac arrest. Annals Noninvasive Electrocardiology,
2005 ; 10 : 396~403

5) Tatsumi H, Takagi M, Nakagawa E, Yamashita H, Yoshiyama M. Risk stratification in patients with Brugad
syndrome : analysis of daily fluctuations in 12-lead electrocardiogram (ECG) and signal-averaged
electrocardiogram (SAECG). ] cardiovasc Electrophysiol, 2006 ; 17 : 705~711

6) Veltmann C, Schimpf R, Echternach C, Eckardt L, Kuschyk ], Streitner F, Spehl S, Borggreve M, Wolpert C. A
prospective study on spontaneous fluctuations between diagnostic and non-diagnostic ECGs in Brugada
sydnrome : implications for correct phenotyping and risk stratification. Eur Heart J 2006 ; 2544~2552

7) Alders M, Koopmann TT, Christiaans I, Beekman L, Mannens MM, Bezzina CR, Wilde AA. Haplotype Sharing
Analysis Identifies DPP6 as a Novel Gene for Familial Idiopathic Ventricular Fibrillation. Circulation, 2008 ;
118, : 4407 (suppl 2)

S-4-70 JPN. J. ELECTROCARDIOLOGY Vol. 29 SUPPL. 4 2009



