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Long QT syndrome; Methods and results We evaluated 111 episodes of TdP recorded on the electrocar-
Premature ventricular diograms of 24 patients with congenital LQTS, and clarified the initiating mode, the
‘0‘:":‘;:‘”““‘ three consecutive preceding RR intervals defined as C;, Cy, and Cq, the timing of ini-

tiating premature ventricular contraction (PVC) and the cycle length (CL) of TdP.
Three different initiating patterns were observed: (1) a *"short-long-short’* sequence
(SLS) pattern (23 patients, 72 TdP, 65%) defined as one or more short—long cardiac
cycles followed by an initiating short-coupled PVC (C, > C; and Co), (2} an "increased
sinus rate’ (ISR) pattern (8 patients, 28 TdP, 25%) defined as a gradual increase in
sinus rate with or without T-wave alternans (Cz = C; 2 Cy), and (3) a ""changed depo-
larization’” (CD) pattern (5 patients, 11 TdP, 10%) defined as a sudden long-coupled
PYC or fusion beat followed by short-coupled PVC. The €, was shorter in ISR than
5LS and CD (mean Cy: 488 vs. 587 and 603 ms, respectively; P < 0.05). Therefore,
the initiating PYC appeared near the T-wave peak of the last beat before onset in
ISR, while it occurred after the T-wave peak in SLS and CD. The CL of TdP was shorter
in ISR than in SLS (256 vs. 295 ms, P < 0.05).

Conclusions Our data show the existence of three predominant initiating modes of
TdP in patients with congenital LQT$ and suggests a differential mechanism of initi-
ation of TdP for each mode.

© 2004 The European Society of Cardiology. Published by Elsevier Ltd. All rights
reserved.
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long QT syndrome (LQTS), which sometimes degenerates
into ventricular fibrillation and results in sudden cardiac
death.28

Previous experimental observations suggest several
hypotheses about the mechanism responsible for TdP.
TdP is proposed to arise from premature ventricular con-
traction (PVC) due to triggered activity, especially early
after depolarization (EAD) and to be perpetuated by a re-
entrant mechanism as a result of the increased disper-
sion of repolarization.”-®

In the clinic, some reports have described a typical
mode of onset of TdP in patients with acquired LQTS as
a ""short-long-short sequence’’ (SLS), a so-called *‘pause
dependent’’ phenomenon, which shows RR interval oscil-
lations. With regard to the initiating mode of TdP in pa-
tients with congenital LQTS, Viskin et at.,? suggested
that SLS plays a major role in the genesis of TdP. How-
ever, data from the Registry of LQTS shows that SLS oc-
curs as the mode of onset in half of all patients with
congenital LQTS."™

The present study was designed to classify the initiat-
ing mode of TdP, the timing of the initiating PVC, and the
cycle length (CL) of TdP in patients with congenital LQTS
at a single centre.

Methods
Patient characteristics

We reviewed the medical records of consecutive 24 patients af-
fected with congenital LQTS in whom one or more episodes of
TdP were recorded at, the National Cardiovascular Center, Suita,
Japan. They were composed of 4 males and 20 females ranging in
age from 1 to 60 years {mean of 28 £ 17 years). All patients had a
history of syncope and were diagnosed with congenital LQTS

based on the diagnostic criteria of Schwartz et al (score =4)."

Definition of arrhythmia and analysis parameters

TdP was defined as a polymorphic ventricular tachycardia con-
sisting of more than five consecutive beats during which the
peaks of QRS complexes twisted above and below the isoelectric
line.*® Measurements were taken from Holter electrocardio-
grams, or monitoring electrocardiograms which detected the
onset of TdP. We defined the three consecutive preceding RR
intervals before the onset of TdP as (;, €, and Cp; C; = the sec-
ond preceding RR interval before onset, Cy = the first preceding
RR interval before onset, Cp = the coupling interval of the initi-
ating PYC. The CL of TdP was calculated by averaging 10 beats
of TdP. When the TdP did not last more than 10 beats, all of
the beats were averaged. The QT intervals were measured by
the tangential method, and bifurcated T-waves and pathological
U waves were included as part of the measurements of QT
intervals. If the initiating PVYC appeared before the peak of the
T-wave so that we could not measure the QT intervals, the pre-
vious QT intervals were referred to. The values of the absolute
QT intervals {QTe) and the preceding RR intervals that could be
precisely measured were used for the analysis. The Q—T peak
interval (QTp) was defined as the interval between the QRS on-
set and the peak of the T-wave at the last beat before the onset,
of TdP, The corrected QT interval (QTc) was defined as the QT
interval divided by the square root of the preceding RR intervals.

We evaluated the initiating mode of TdP on the basis of the
relationship between the preceding RR intervals (Cz, Cy, and Co),
the timing of initiating PVC, and the CL of TdP.

Classification of the initiation mode of TdP

The initiating mode of TdP was classified into three different
patterns: an SLS pattern, an ""increased sinus rate'’ (ISR) pat-
tern and a ""changed depolarization’’ (CD) pattern. The 5LS pat-
tern was defined as one or mare short—long cardiac cycles
followed by an initiating short-coupled PYC, and the relationship
between the three consecutive preceding RR intervals was
> €; and . Fig. 1{a) shows that a PVC led to a post-extrasy-
stolic pause (€4 = 920 ms}, which changed the QTU of the follow-
ing beat and culminated in TdP. The preceding RR intervals of
TdP fulfilled the criteria of €y (920 ms) > Cz (540 ms) and G
{580 ms). The ISR pattern was defined as a gradual increase in
the sinus rate with or without T-wave alternans, and the rela-
tionship between the preceding RR intervals was €; 2 €, 2 Cp.
Fig. 2{a) illustrates a gradual increase in the sinus rate with T-
wave alternans resulting in TdP. The preceding RR intervals of
TdP fulfilled the criteria for C; (520 ms) = C; (520 ms) Z Cq
(360 ms). The CD pattern was defined as a sudden long-coupled
PVC or fusion beat followed by a short-coupled PVC, and the
relationship between the preceding RR intervals was
€y 2 €2 > (o, This pattern was different from the SLS pattern,
in that the last beat before the onset of TdP was PVC or a fusion
beat, and resulted in a change of repolarization (QT interval) of
the last beat.'? Fig. 3(a) represents a sudden long-coupled PVC
as the last preceding beat of TdP, resulting in marked QT prolon-
gation and subsequent TdP. The preceding RR intervals of TdP
fulfilled the criteria for C, (820 ms) 2 €, (760 ms) » g (560 ms).

Statistical analysis

We took possible correlations between a patient’s different epi-
sodes into account. Therefore, when a patient had more than
two episodes with the same initiation mode, we adopted mean
values of the parameters in all episodes of each mode as a repre-
sentation of each patient, and performed statistical analyses
using these values. Continuous variables were expressed as the

(=) (msec)
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Fig. 1 The *'short-long-short sequence’’ (SLS) pattern as an initiating
mode of Torsade de Pointes (TdP). {a) The monitoring electrocardiogram
shows that TdP is induced by the short-long cardiac eycles followed by an
initiating short-coupled premature ventricular contraction (PVC). The
relationship between the 3 consecutive preceding RR intervals futfilts the
criteria for Cy (920 ms) > C; (540 ms) and Cp (580 ms). (b) The initiating
PVC appears after the T-wave peak of the last beat before the onset of
TdP.
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Fig. 2 The “'Increased sinus rate'’ {ISR) pattern as an initiating mode of
Torsade de Pointes (TdP). {a) The monitering electrocardiogram indi-
cates that TdP is induced by a gradual increase in the sinus rate with T-
wave alternans, and that the relationship between the preceding RR
intervals fulfills the criteria for € (520 ms) = €, (520 ms) = C, {360 ms).
{b) The initiating premature ventricular contraction occurs before the T-
wave peak of the last beat before the onset of TdP.

Fig. 3 The ""changed depolarization'" {(CD) pattern as an initiating mode
of Torsade de Pointes (TdP). (a) The monitoring electrocardiogram shows
that TdP is induced by a sudden long-coupled premature ventricular
coritraction (PYC) followed by a short-coupled PVC. The relationship
between the 3 consecutive preceding RR intervals fulfiils the criteria for
Cy (820 ms) 2 ; (760 ms) > &y (560 ms). (b} The initiating PVC appears
after the T-wave peak of the last beat before the onset of TdP.

group mean value + SD. We used two-sided tests and compared
using one-way ANOVA followed by Scheffe’s test. A value of
p < 0.05 was regarded as being significant.

Results
Clinical characteristics

Table 1 shows the clinical characteristics of the 24 pa-
tients with congenital LQTS. Molecular screening showed
that three patients were affected with the LQT1 syn-
drome, and 10 patients with the LQT2 syndrome. Seven
patients had a familial history of sudden death. The epi-
sodes of TdP occurred while on B-blockers in 11 patients,
while 13 patients had TdP episodes while off B-blockers.
Eight patients had a serum potassium concentration of
less than 3.5 mEq/litre during the TdP episodes.

Initiating mode of TdP

A total of 111 episodes of TdP were cbserved with a med-
ian of three episodes. Seventy-two TdP events (65%) in 23
patients showed an SLS pattern as the initiating mode, 28
TdP events (25%) in nine patients exhibited an ISR pat-
tern, and 11 TdP events {10%) in five patients exhibited
a CD pattern. All three initiating mode patterns were ob-
served in three patients, and two patterns were observed
in seven patients. The initiating modes of TdP were not
correlated with age, gender, genotype, or the level of
serum potassium. However, the CD pattern was only ob-
served in five patients while on p-blockers.

Table 2 represents comparisons of the ECG parameter
between the three initiating patterns. There were no sig-
nificant differences in the QTp, QTe, and QTc between
the three initiating patterns.

Timing of initiating PVC

The coupling intervals of the initiating PVC (Cy) were sig-
nificantly shorter in the ISR pattern than in the SLS and
CD patterns (488 + 72 ms vs. 587 + 65 ms and 603 + 24
ms; p = 0.010 and 0.035, respectively). The C; was signif-
icantly longer in the SLS pattern than in the ISR pattern
(1038 + 188 ms vs. 634 + 146 ms, p=0.001), while the
C; was significantly shorter in the SLS pattern than in
the ISR pattern (582:65 ms vs. 732:176 ms,
p = 0.016). The initiating PVC appeared before or near
the T-wave peak of the last beat before the onset of
the ISR pattern (Fig. 2(b)), while it occurred after the
T-wave peak for the SLS pattern (Fig, 1(b)) and CD pat-
tern (Fig. 3(b)). Fig. 4(a) illustrates a comparison of
the values of Co-QTp between the three patterns. The
Co-QTp was significantly smaller in the ISR pattern than
in the 5.5 pattern (9 + 38 ms vs, 60 + 34 ms; p = 0.040).
It was also smaller in the ISR pattern compared with
the CD pattern, but this difference was not significant
(9+38msvs. 53+ 8 ms; p=0.219).

CL of TdP

Fig. 4(b) shows a compariscn of the CL of TdP between
the three patterns. The CL was significantly shorter in
the ISR pattern compared with the SLS pattern
(256 £ 25 ms vs. 295 = 36 ms; p = 0.042). It was also shorter
in the ISR pattern compared with the CD pattern, but this
difference was not significant (256 + 25 ms vs, 279 + 10
ms; p=0.547}). The CL of TdP was not correlated with
age, gender, or genotype.

Discussion
Classification of the initiating mode of TdP
TdP is a distinct polymorphic ventricular tachycardia

with a twisting QRS morphology most often associated
with QT prolongation in congenital and acquired forms
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Table 1 Clinical characteristics of 24 patients with congenital long QT syndrome

Pt. No. Age (years) Sex Genotype No. of TdP episodes FH B-Blockers K {mEq/litre)
1 21 F Lar2 8 - + 3.8
2 22 F LQT2 k! - - 34
3 60 F NA 2 - - 2.6
4 28 F Lgr2 10 + + 41
5 47 F NA k) + - 3.4
6 19 F NA 2 + + 4
7 29 F NA 2 - 3.7
8 49 F LQT1 12 - - 2.6
9 12 M NA 10 - + 3.9
10 29 F NA 1 - —~ 3.8
11 1 M NA 11 - - 33
12 41 F LQr2 1 - + 3.6
13 21 F Lqrz 4 - + NA
14 15 F LQT1 6 - + 31
15 59 F NA 4 + + 4
16 24 F NA 3 - - 315
17 il F LQT2 4 - + 3.5
18 17 M LQT2 k| + - 3.7
19 26 F QT2 1 - - 3.9
20 14 F NA 2 + - 2.8
21 14 F LqQr2 9 + 3.6
22 6 M LqQrz 6 - * 3.5
23 29 F NA 3 - 3.1
24 60 F LQT1 1 + - 1.5
2616 3{2-6.5) 3.5+04
Mean & SD Median (interquartile range) Mean + SD

F, female; FH, family history of sudden death; K, serum potassium concentration; M, male; NA, not available; TdP, Torsede de Pointes; +, present

and —, absent. .

Table 2 Comparisons of ECG parameters between three initiating patterns

SLS ISR cD
C3 (ms) 582 £ 65° 7321176 72974
Cy (ms) 1038 + 188 634+ 146 823 +132
Co (Ms) 587 + 65° 488+ 72 603 + 242
QTp (ms) 53348 490+ 59 551 ¢+ 32
QTe {ms) 6%6 + 53 631+70 681 ¢ 32
QTc {ms) 6385 + 58 746 1 60 77355

CD, changed depolarization pattern; C,, the second preceding RR interval before onset; €, the first preceding RR interval before onset; Cq, the
coupling interval of the initiating premature contraction; ECG, electrocardiogram; ISR, increased sinus rate pattern; QTc, corrected QT interval just
before the onset of Tarsade de Pointes; QTe, absolute QT interval just before the onset of Torsade de Pointes; QTp, absolute Q-T peak interval just
before the onset of Torsade de Pointes and SLS, short-long-short sequence pattern.

2 1 < 0.05 vs. 1SR,

of LQTS. The initiating mode of TdP in the congenital
form of LQTS is still unclear. While the SLS pattern was
reported to be predominant in congenital LQTS,® an
investigation of the LQTS Registry showed that this pat-
tern appeared as the mode of TdP onset in 20 out of 44
patients with congenital LQTS (45%)."° The present study
of a single centre showed that the SLS pattern appeared
in 72 (65%) out of 111 TdP episodes, the ISR pattern in 28
(25%), and the CD pattern in 11 (10%), which is in agree-
ment with the latter report. Viskin et al., recently sug-
gested the difference in the clinical characteristics
between “‘pause dependent’’ and ''non-pause depend-
ent’” TdP. "*Pause dependent’’ TdP was associated with
females, and "‘non-pause dependent'’ TdP, especially
after sinus tachycardia, with T wave alternans and was
seen predominantly in infants.'? In our study, the initiat-

ing mode of TdP and the CL of TdP were not correlated
with age, gender, or genotype. In fact, three patients
(pts No. 1, No. 4, and No. 21) affected with LQT2 had
all three patterns of TdP. However, the present study
examined a small number of patients, especially a small
number of infants or genotyped patients. Furthermore,
the deviation of gender could have biased our results.
Therefore, larger study populations are needed to make
a definitive conclusion about the relation between the
initiating mode of TdP and age, gender, or genotype.
We classified the initiating mode of the TdP into three
patterns based on the relationships with the preceding
RR intervals and the supposed mechanisms of TdP, The
CD pattern seems another variation of the S5LS pattern
from a point of preceding RR patterns. However, the
TdP in the CD pattern was always preceded by long-
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Fig. 4 Comparison of the values of the subtraction of Q-T peak intervals (QTp) from C, at the last beat before the onset of Torsade de pointes (TdP) (a)
and the cycle length (CL) of TdP (b} between the **short-long-short sequence’” (SLS), “increased sinus rate'" (ISR), and ““changed depolarization'" (CD)
pattemns. The Co-QTp values were significantly smaller in the ISR pattern than in the 5L pattern. The CL of TdP was also significantly shorter in the ISR

pattern than in the SLS pattern.

coupled PVC or fusion beats and was only observed in five
patients on B-blockers. We speculate that beta-blocker-
induced sinus bradycardia may produce long-coupled
PVC or fusion beats, leading to TdP in the CD pattern,
and this mechanism may be different from that in the
SLS pattern.

Possible mechanisms of TdP in the three
initiating patterns

Previous experimental observations suggested that the
initiating PVC of TdP is due to triggered activity arising
from phase 2 or phase 3 EADs.'#~'8 Clinical observations
using monophasic action potential recordings indicated
phase 3 EADs during the 5LS sequence as a mechanism
responsible for initiating PYC of TdP.'9"22 Burashnikov
et al., suggested that phase 2 EADs were predominantly
induced during a transient acceleration of the pacing
rate, but that phase 3 EADs developed as the rate of stim-
ulation was slowed.?® The present study showed that the
coupling interval of initiating PVYC of TdP was significantly
shorter in the ISR pattern than in the SLS pattern. There-
fore, it is reasonable that the initiating PVC of TdP is re-
lated to phase 2 EADs in the ISR pattern and phase 3 EADs
in the SLS pattern. On the other hand, expérimental stud-
ies employing whole heart?*~2° and arterially perfused
wedge preparations®’?? presented evidence in support
of the hypothesis that TdP is maintained by a re-entrant
mechanism. El-Sherif and co-workers used tridimensional
analysis of the kinetics of cardiac repolarization and
showed that an increased transmurat dispersion of repo-
larization (TOR), due to a more prominent prolongation

of local repolarization in M regions than in epicardial or
endocardial regions, resulted in functional block and slow
conduction. This leads to re-entry in the “*SLS"’ initiating
pattern of TdP. 2*23 Shimizu et al., used LQTS models
employing wedges and also showed that the increase in
TDR was mainly due to the prolongation of action poten-
tial duration (APD) of M cells in the initiation of TdP asso-
ciated with the ""SLS’’ pattern.?”®® They also found that
the large fluctuations of TDR were mainly due to the oscil-
lation of APD in the M regions during T-wave alternans,
which were induced by an abrupt acceleration in rate sim-
ilar to the "'ISR’* pattern, and were associated with the
induction of TdP.? Based on these observations, we be-
lieve that TdP is at least maintained by a re-entrant
mechanism resulting from increased TDR of the two initi-
ating modes of the SLS and ISR patterns. On the other
hand, these experimental studies using whole heart?®
and perfused wedge preparations?’ also showed that the
initiating PVC due to triggered activity is not always re-
quired for the initiation of TdP. In other words, TdP
may occur as a result of large fluctuations in the transmu-
ral and spatial dispersion of repolarization of the preced-
ing beat, leading to local functional block and circulating
wave fronts inducing the first re-entrant excitation at the
fast pacing rate similar to the ""ISR’ initiation pattern.
Costard—Jackle et al., reported that the short-term
change in ventricular activation did not allow for the
accurate adaptation of ventricular APD. It produced a
dispersion of repolarization, leading to TdP.?® Kurita
et al.,"? also reported that a sudden change in the depo-
larization pattern was related to marked QT prolongation
and the induction of TdP in a patient with a pacemaker
implantation. These observations could explain a possi-
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ble mechanism of TdP seen in the CD pattern. The
change in the depolarization pattern of the last beat be-

fove Lln nmnnd of TdR 18 A P me frrian hankl raculead

12, Kurita T, Obe T, Maeda K et al. QRS alteration-induced Torsade de
Pointes in a patient with an artificial pacemaker and hypokalemia.
Jpn Circ J 1996;60:189-91.
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Figure 1. (A) Twelve-lead electrocardiogram during the induced ventricular tachycardia (VT). The induced VT showed
the same morphology of the clinical VT {left bundle branch block morphology with a inferior QRS-axis deviation),
and the cycle length of the VT was 290 ms. (B} The cranial right posterior oblique view of the right ventricular (RV)
activation map during the VT by CARTO. The RV activation map during the VT represented a figure eight pattern.
Note the total activation time of the VT by CARTO fulfilled > 90% of the VT cycle length. Gray areas represent scar
{bipolar voltage amplitude <0.5 mV}. {c) The cranial posteroanterior view of the RV activation map during the VT by
CARTO. The VT revolved around the pulmonary annulus (PA). (D) The cranial right anterior oblique view of the RV
activation map during the VT by CARTO. The VT revolved around the scar area. (E} The location of the first linear
lesion. The first linear lesion created in the critical isthmus between the scar area and the PA was shown in the cranial
right anterior oblique view of the RV activation map. Red dots indicate radiofrequency applications. (F) The location
of the second linear lesion. The second linear lesion created in the anatomic isthmus between the scar area and the
tricuspid annulus during sinus rhythm was shown in the right oblique view of the RV activation map.

dysplasia was recently reported.? Clinical mani-
festations of cardiac sarcoidosis also include ven-
tricular arrhythmias leading to sudden death.? In
the present case, it was indicated that the RV di-
latation and the reduction of the RV wall motion
but neither hypokinesia of the LV nor the thin-
ning of the basal LV wall, and the VT was the first
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T Wiz, BASIS TIRLIREHORE b iThh
TWwaA, 734 %0z LVEFZ40% O HEHE
R NTHEF I BV TOATEEH N A
6, LVEF<40% DI REFTCREZE LR
R EdoT.

CAMIAT (Canadian Amiodarone Myocardial
Infarction Arrhythmia Trial 1997) (248 #I4HIR
HE IR ER VT AT AL0MBERD
1,202F % 0k & LT7 34 ¥ 0 yiF (HEFFIE200
mg/H) & 75 FREBICH I ARRTH 5%
L SEOBRRMBOWE, TIFFOYEO
DO EIR 7 7 BRI U CH RIS D o 7205,
BRECHRIFELREMNZD O o7,

IS ORERORE RS O OB EROLE N
I, FFHHMEVTIEHLT 73+ 5o il
M FREEDREIH DD, IHERTFRLLY
LRSI RVWEEIONB Lol

2. OB, OEMENICHT BEK

SR
a. BARFEOZKFRHICET ERERER

1) EHRBEOEE

CASCADE ({(Cardiac Arrest in Seattle : Con-
ventional versus Amiodarone Drug Evaluation
1993) BEMO QIMEIEICHFE L W VF, 228
Bl (8% At R B) AR LLT, T34
yurblBEoIfE (Fas473IF, £=
Vv, YVEIFIF, AFxVLFy, 7LAA=
Fol) MTerilii LB ThdrY% 2B
FHI OB TELAAERFRE (EPS) T2k
V& —LREREWT, fidheERIPRvLIR,
4 ~ TR OFABMBNIIZBWTT I 451y
PRI T B G IS LA PR A~ b
(e, VE t#hissE, ICD RS M Eh,
LT & et L EUAEIRS Dl d o 7

O EREFEEAERO ZKTFHIIIBWTT
AV UyPRIRELIVERTVWLEIEERLT
W,

2) EHE ICD DL

BB ERO KT B T A2 MHEOH
AT S B —F T, HAARIERAIE)ST (ICD)

—ERAREWETE - BIE 1 5 -

DRRETFHARLMANTH - 272DIZ, AVID
(Antiarrhythmics Versus Implantable Defibrilla-
tor trial 1997) REA T Z OB OLLEATH NI,
AVID Tix VI/VF #f: %, LVEF=40%D ¥
et VT gl 10165 (81%:4%B itk LEE) %=
EE LT, ICDHERBONIEE (7345
O > H185% - #iFER400mg/ H) 155 BIH D T,
SIEMEAME L. oML, £HFRIZICD
TECATICE ¢, MREERIZI~IEC L 1%
PRI,

CIDS (Canadian Implantable Defibrillator
Study 2000) RERTIE VF BR2EP, Hphi k) £
SPEVTH, ¥ 7213 LVEF=35%THL{rBiRE D
BikE T HHEEE VT, 65951 (83%A% % Mtk -0o 9
B AR ELTICDIEE 7 345 a8 (300
~400mg/ 0) AL E iz, FH3EROERE
HIRC, &S, TEREE7IFYa s HLD
b ICD BETA L WA ED b, FDE
BHEETEE o7

CASH (Cardiac Arrest Study Hamburg 2000)
SRERIT VT/VF Bi 1 02881 (73% A% mit.G
s FrRE LT, ICDRE, 73450 Y
B (200~600mg/H), A F7uaa—-nfE, Sos
7x ) MBI ESREY, TTROOUNLAD
HEMNT, Yus7 ./ yHRICD IS
THUIRBRCEN Mol lHEL, £D
#% 3 TEM CERS7» HoBRABSENTTbh, £
O, ICDMMETIFFu i A b7oo—
NEL D LB RWEALIH - 728, A
@O Lol

CIDS, CASH #RERTICD OV HER S 1
LhrorBhiE LT, CIDSTIR7I4F iz
SHEHEOPN L holzl &, CASH Tl
SO LVEF BB L ho ol edHhITo N
Twb, L2 AVID, CIDS, CASH R K% ¥
L A ¥ ATz BT, LVEF=35%MiE
T, ICDHTHEELRRECHIHRAIEOL
n7-dt, LVEF>35%DEF TIXICDEE T 3
FTyosEHTENBROLREPo R,

b. BRIEO—XFBHCEAT SEEERRE

1) ZFHABEOLEE

ESVEM (Electrophysiologic Study Versus
Electrocardiographic Monitoring 1993) (et
AR NR B D AR IR IFUZ B WTEPS &R W
F—-LEHOEL LBRBERTWAPEIELZR
BTHLHY, TONMTIRE (X¥VVLFY, 7
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OAA4T7T3IF, F=2I0, EMA /=N, T
W72 0y) Ld-vyo—nLolgss s
NTWEY, R EN 5 —LBRETL00/F
U E @O s UL s 2 326, EPS THRHMIEVT
TR VEBFRESINLBITH L, RRERTIEIA
BOATIEAEED H 17229660 (83%H% 1R MLtk L
HI) ORWTH (FBKA64E) PEBINRLD,
MBETHLA-VIO—A 55 LN I
MRS LTI U THBITRIEY, LBREIE,
TEIRIE, AEREES DD ol

2) FAH & ICD DHE

TIRFEIZ T HEME ICD O— KT %
W4 572012 MADIT (Multicenter Automatic
Implantable Defibrillator Trial 1996) RERAMTH
n7?, FRERIIE L 8E (LVEF=35%) @D
HEES DD b, EIEESIEFEE VT 240,
EPS THHBWE VT MWER IR, 7usf 73
FTLERPIMNTE LV ZTRE LT
b, T wiE{ESIZ ICD B & RERRY T ihi
H G0 T IFFary) adTERTs AR
FHREBBLLZLEZS, ICDREIATIIBES
AT, WIEMEHIIER 2 B O H A5
%RV LT iz,

WROEY E ICD OB RER TIZ DA HRER
iz 53 h i/, EPS THY 8+
RETIIRCEPBLEELILITELOT
v oA MUSTT (Multicenter Un-
Sustained Tachycardia Trial 1999) REEATH
n7zW, RAERIIIE B OISR VT 2 47T

11— 101)

5 LVEF=40% D G 3E 60T, EPSIZ X b 4§
FEME VT AUER S A704P 2 15 & LT, EPS
Wt > THME 2 LE LT L, EPS % MifT¢
FTIZACEHISESE L BRS04 5 L1
(AR 5-T6) (2 ImE A28 b fHF 72,
EPS BE T3 WIS T CEPS AR DR & h, i
R ERE L5 LML ICD flaA i
BB SN T, PMAEIREIER S & LY
394 HIERPRG SN, ZORE, 5 EMo
RIET, LEFE, TEEREIMARIRSEIR 5.0
BRI Y L ICD TR L, 2ok
PTERBIRG ORI ET L Y L2
MAFED SN (1) CORRAE LTI, £
SERORAEREE LT IafflAl L D £ v
L7701, MAERTEHOTEEFAIEL
LOTE L eELONRTHS,

DR TIITILL BB OFE
BREILE -7 (2ZENTI0~35%) Z &M
BEEVELLRNEWZ B2, ZRUEE, Eimth
ORI BT B2 RFETIHICIX ICD 255 b A7 /1]
EEZOLNBIZE STV,

3. EOEERICHT 2 RTEIREORKDAR

a. II Fic S 4

EMIAT (European Myocardial Infarct Amio-
darone Trial 1997) Tid LVEF=40%® L0k
DLFREIERN, 486 A M B L LTT7 3 F ¥ u
(200mg/H) B L 75 LAERMTRY T HDIA
Hgahsw, T5210» HOERMBRTTr Ity
O TRERLEE A9 LTHELD (p=0.05)

0.6
s EP-Gtided Rx, No ICD
05 No EP-Guided Rx
| =— EP-Guided Rx, ICD
04- p<0.001
£
f.__E 0.31
= | -
0.2
0.11
0

EP# 41 FICDEF

e,

EPA A FHTRIRERE o™

W REREIRf Y3

3 4 5

w

%o om

Buxton AE.N Engl ] Med. 1999;341:1882-1890.

EPS /4 FIZX 5% ICD HiA AT CIUAT HIRER 528 & D B CHA L,

1

MUSTT 212 $51} 2 I
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SWORD (Survival With Oral D-sotalol trial
1996) & L5 DOMLORGED (LVEF<40%)
6,400 % BFEE LT, d-vyu— it 75 ¢
FR TR FROEITTHOIR YA, FH5 2
AOBBEETd vy a— VERRIEE, %
TRFE, LEIEE QICERIZE o 20l TFEL
H RIHLZS, 1218 TR IE S h i,

M LEEE N RIZE L OAEFOBRES
E#iZi% GESICA & CHF-STAT 33 4., GESICA
(Gruto de Estudio de la Sobrevida en la Insufi-
ciencia Cardiaca en Argentina study 1994) i
LVEF=35%% .0 J Lt >55% % & o k4 A &
516G LA ERIEER 2T 72 £ T, 2h b
7TiAFoar (300mg/H) F@MLAMLE, B
LaWEZMT THE L9, $ 2 EMOBREH
HTT\ﬁVU/M#ﬁ%ﬁVTWﬁﬁK%b
LIREEB I CARELTRIIRL 7

CHF-STAT (Survival Trial of Antiarrhythmic
Therapy in Congestive Heart Failure 1995) I
R OCEBAEE QoF/RERD) Kl bh
BiaA4F (LVEF=40%, A SR =55mm,
LR 250%) 77481%, 734 %1 ¥ (300mg/
H) #5822 75 RGO HRELL 7217,
FOWRBET IF IOy TIROBREEHEDRE LR
PEAEENRIPEIRD £ %2 B 7485, 2EMOBIETE,
RIRFER I MBI CHT LY RO L o7, LD
LadsIeRmtEBelicRe 7347y 8
THIECRZKT S 2HHA2D LN (K2),

PLE X o OB 2 1 5 B O BT L

1.0 5
0.9
0.8
0.7
B 0.6
= 0.5 -
SKFE
0.3
0.2
0.1

FitHar

Chi-square=0.25
p=0.61

LA I N N N N HO S R AR BN B B B |

0.0 0.0
0 6 12 18 24 30 36 42 48 54(J) 0

TiXxary 242 184 120 67 24
FieH 239 185 121 66 29

Bt RETET Iy a L 77 LRI THEE

~ BBk L AR - 818 1% -
Td-vyu—VidFH2zELSE, 73450
YLHO L TFRUENRERE LW EAHIH
Lo —J, 1OFReE% 1) Rl imtt.Om s
B7 34 5urphEadrrdd s s
Do D, KIZEREO 1RV BIIZT
34y ICD EDEREI T,

AMIOVIRT (AMIOdarone Versus Implant-
able defibrillator Randomized Trial 2002)'®{X
LVEF=35% CitEEME O IERPE VT 247 5
I MmO AIELI03F %, T I Ao 5L
ICD HiZAAREIZ T, FHEAE SR, F
B2 R oM CHBEMICH I EN D6
ol

FFE, SCD-HeFT (Sudden Cardiac Death in
Heart Failure Trial) #REEIZHWT LVEF=£35%
TLAEOBEEE T 52,5008 (F .05 8
Lat) 2R L LT, BEOLIEERFIZT I
Fyureirb Li-EE, 79 e LH,
ICD #fiAAA O IEH I TEMTFHIE
BENRTW5,

CHRFTOERILIE, ICDETIF SO
I b e FEE MR OEG FHEEXR
J|EWIHMIIHB O TR, LAL S5
MADIT I (Multicenter Automatic Defibrillator
Implantation Trial 2002) & B9 -C, {&.0#% 6k
(LVEF=30%) .t sEf]¢it, ICD H2%8
HWOLPREHHREIVBRRECELER (24£HMT
31%) LT S¥TWhH, D7z SCD-HeFT
HRIRTICDBBA T IA TRy, TRL3ARE
FHUE DN E D H, TR BEICREDR

PR LD LHEENLEIE S D, FOHEN
el gt
0.8 . .
07 TiAFEY
m 0.6
B 05 751
# 0.4 4
031
024  Chi-square=3.39
011 p=007
"6 12 18 24 30 36 42 48 54(f])
Fitguy 94 76 55 34 9
#7449 78 5 29 10

btib\ﬁ§1

SR MM LEACIET I 550 TR,

2

CHF-STAT BRIz 3347 5 A ff s
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ffi-hTwa,
b. p ¥E M 2K

19754 4 Waagstein & 25# & TEE LI 4G
BB pEMBOARIEZHRE LTUMR, £
 DORBBEERBRESTON, B EREICOH
E~OAREFIOFEHEPUBRTHI LR INT
Wwh,

US Carvedilol Heart Failure Study (1996) T
i, B B EBMERL o EWTER I A T
BALEMZ o AT o— i iln,
LVEF=35%T NYHA @I, M ®.LAEFI, 094%1]
RSl LT, ARV o—ARE 72K
HEsh7zo, 8Bt 6 » B (hgefif)
Tholzh, IMRTa—NRIEIEECOALR S
3, DAL, BRI LATICELE R, &
AT u— BT S RKEERRAERICE, LD
W LA 2F X8 & L7z COPERNICUS it
B, 20 ER T EF=40%DL0A2b % 5
L& L7 CAPRICORN #AEdih ), Th oD
BA20014EICHF S £RIEVWThL 75 ¢
FEEILHA, AARTO—- A BTHEICEECH
RLTHEZLENFEENRTWS,

MERIT-HF (MEtoprolol CR/XL randomised
Trial 1999) REZ T LVEF=40%C NYHA I~
VOBELCIAE3, 91 E i e LT, BN
OB A P 7ua—LE 7S ERBESR
72, 1 EMORABET, A Tuu—n
FIIRIEL, R, LA LIFEICHIL
Twiz/zd, BIICHEERI T L,

CIBIS- I (Cardiac Insufficiency Bisoprolol
Study 111999) HERIZ B BRMEDOE Y Yoo —
WERHWIHERABTHH?, NYHA I, VT
LVEF=35% O 840 A 42, 6478 2 2 R 1217 H
h, BT, RREOARLEIVROMIZ:0,
ARRAED T X D EHNZHT L

S OIANT VIR PR R e
(ISA) D%\ ERTIETH ST, 8. BIRET ISA
PAETAYFETFo— it XSHF A B (1950) T,
1B ETISAZE A7 Fu— it
BEST #Af% (2001) T, WwihdRFETELHmMT
Zh, BPEELWI EAERENRTWVS,

RBANRTO-NEX M TOU—NOEL G
VPEE2AHETL2ICELTHE, NYHA I~
T LVEF<35% DML A 43,0208 # xh &t & L
72 COMET (Carvedilol Or Metoprolol European
Trial 2003) RAEBRATThN/c®, Fi58% AN D
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FHEIEEIT, AR O— A TR LCIX34% T,
Ar7ou—nAH040% I YV EZICS R,
LALENeZORBTHwoRAA P OO—
Wi MERIT-HF THivwoe - &9 LhiglilgETh
ol b t, FOMHREYENUTLILEZLD
b,

ZOL I, LREFOAGTHUFHIZITISA
D FEFEIATHEZE L SN TWAR, fir
OFEAPOBELIHLTIRE SRV SEELR
bn%o

e PIFFOLEPEREEOH#AE

EMIAT & CAMIATOX B %N\ T, 73I 4
yurk pEMEE MM LR %o/
Loan, (MR 7 Iy ar, 7003 0 EN
RN L 0 L AT GIRIE, EIRIE F 2213
BREEB S D ot SHOITTEMNICTH D1
DTV EF X &3 h 20w, FHAE
TR, GLAFRITHAZ LA FBELTY
%0

I. KRRERSARICE DV
DLEMAEROAESH

1. HEREROTLY

IR FE TITITT S o KB R IABR A & LUF
DEIRKEREHRLIENTED, TTLMHER
12360 { MSE AL O L BUIAVILET - FREFEE VT
T, 73IF570REGTHOSHEIWFTE
B, IEREZDMRVHFETET, fFIZ T e
F3ARIRMAERI O Na F v 2 VEREEIE L LA
TiEZEALIEDL, LSRR 2Bt o.0%E
MISEULHG - JEFERCYE VT o 4 % B0 f
MERAYTH S5, LBREIMET (LVEF=40
%) 5 EWNRTEEBRMBIENO 2 fHENET
W ora PHROWHEEMIR SRS, —F, ISA
D5 fERER, FEMENOLRWd- Vv Fa—
Vi FHEEELEE, TIF SO L THREEY
EPET T2, ChFETITROEBERICBWTS
EREE T I yay, T LENELE ICD
DFHEEE LARGITO T vwags, ICD
B73IAFo k) MENMITFHREUET S,
FRE VT AFR SN L) 2HEHNE Lo/
RRERL S A T OB, FEFERE VT
FRe, ERICHEREVT R LEMB 24000
TLT7IFFal, d-vio—i, BEREE (2
FTou—-) R TREEEERIAEES 65 D5,
[EEELIZEASRO O NL W, 727, LVEFS
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5% DL R B E, ICDDOHHFRT I A
orihYLPRAERESEL, —F, MO
25T 5 fEREE, LVEF>35%0MIZ8i75 7
I AV EEPICD L DL TFHEELTDHE
OREFERIIH TV v, F -BIEMAREIREZ
Biysarityuarskd-vyo—n, 73i%¥
O & BN L OB, EPSH M FD
7IAFO kS ICD EORERERLITHN
Ty,

R OHEfE o e ML BT, LOEYERAY
MR IEFE R VT O EICBIR 2L, 734 ¥
0y EISADLZW FENEIAGTHRENEGS
45, TICDATIFFurIhyiiHlED
IVFryrARChEITIIBLORTLRL, ICD &
BEWTEE L OEaER, 7345 uk gikETEE
L OREGAERD Tt Ty,

2. HFEIZEB3FERZHEORRM

IS KB RRERIEF D% { AWK THEAT
EhTBh, ARG RIETARADLS~IET
o E, BEUELORLNEBRTOMBIOELE
ARV EES S S EORE S RIEE
TWwh, LMo TIhbiERd20TFHA
MIEHTAZEIZENbLERS,

T LA TR EEIC T Em LR B O
RRIALO iz, OEEIRNcsF—T
A7 FRVaryPBThhs I LR nizn, €O
THPEZER HIFEE VT B RAET IR kB T
B, &EVTHTLHEEDKROFFERE VT O
S L EGIX25% M HICT E L V.

ELIARTE7IF ¥y, d-viu—n
PRI ERICOARBEHEISE Lo TBY, %
T IV 3EgREE L TRbR, FORIVEE
AR XN TV,

3. RBERICEDSWEREX
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IOBFEHEDB LIS,

ORBFISERS & 2L O AES OO REN D D,
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O OER S ERT 5o

HEFEOR B 2D e WiBERME o TR —

— Btk 058 - 81361 45—
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MRS LISV 5,
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I EMRFEEICE I T 50 T 2RO
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WFSE 2 45 1IN E LTIV 5, FRMEVT A
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B EPS # T L, %8B MATEREIALE L
BYEVI/VERERINDL L H THNE, ICD
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e R TR VTR L BFIIIT 7
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PSR OEFRE VT /@3 EEE VT Tk
AF—FNT T =2 arBHinElRbdt, 77
L= a rETOFEIMICIE B BRI
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VT) D381 B/IRFEL LD,

—Ji, SN Uz B R oA
ML HITICD #H L ALDR L Vv,
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#E-LIBEKARE LTGEESILTWA, B, TTEND SALENomE gD oMt (I ih=8
1) ALNBZENBEDLCEAMMTH S, HRILCEMBO—BLELLN, BRREELTY7 - H
RTHBV. AEBEIOBITILOCER RAREL MG * 05 2 &2 6, MEZEHFOLTERA DS
AIERE OB S D 2 & b4k A, KR O ERAE 2 KoL IR R BUEICAT T A0S, K
RIFIZRIRTER A BG4 2k, FITED & AR & Wk A AR E: (ICD) THS.

(HNEEE 93 : 787~793, 2004)

Key words : ST LS., LEf{M, R, NaFvr 70w h—

2L ®HIC

1992 £ Brugada P, Brugada JVIZ & O ZCAREE
o 12 LERTEH Ty 2y — L,
BB OEMBEREER (Vi~Vy) TOMEEL E
bELSTEREZRL, WL ROREZ DT,
TR PISH, QTR L 2 { LB EEE S 12
L7: 8Efidfidr s i, CORRZLEHES
0945 A 47 3 4RSSt L EREN IS, AT
SREFIZLESH LT WA, Brugada
SO LEREMNIHEER T EMAT I LD,
LREERNFR ELEES & EA i, 0
%, COFRLZLCERARLE LOCEMEI 23
FETHEEZONLDHETE, TOWMEEOH
%44 UBrugadafiE kBt & MR R A L H 12 o7,
Z OBrugadalEfEEE, Vo b F O AR LTE
Fit RART2DIFCidak <, IO
RAERTEZLLHY, PMLEBEEER
FERTVR, HREELTIE, RADLHE

HizoL VA2 DRERAFRERAURER
PFE - REFF

(155)

HNEhIEAE L2 5) LA A TIER RIS 2% (implantable
cardiovertor defibrillator : ICD) 2 {13 % = &
Wl DL e - L ERE DREE O 3 B EFIIZICD
AT LICRREILAVECATH DA,
LTREPT RAMRIRGER S W75 o fEES G
HLToRIEHFRRINTND,

1. BrugadafE{XR¥DE2
AAERTED.LMMEZENIFHTH S MR A
HNOSTERIL, YMOWEIZL DL 01mVELE
EEhTwi, LaL, Fo#HofE oz
mVEL B & UTEFFEFiS TS, LERN
THEMATR (covedB!) Atk a b Z LAl
BEHRENS, STLAOEREIE, TOEROEND
BRI X D LT ERET A FATIRMABIAN L
covedBIST LR ZRT I EMMBETH L LA
WaiY, FULT, ZDcovedBIDST EAH,
Na¥ + N7 1 % — (pilsicainide, flecainide
2 MIBEPIAREIRID) T IC S D L HIG R,
Ui LiEsimamiE Uil shvtwe a2 @ DY,
S HAIST LIRSS oA & 1 BRI

BARAREARIE Mok W48 FHI6FE4 A10R
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Hied s e AT
i il

(B e R
L
L A
Iiiﬁlillﬂl!-mﬁﬂ!llﬂllilli AN
L HEAHL T illﬁiﬂlﬂll!llli ]
IR AR BRI ik Ilill i
BRI

S
"”s*am% mﬂmﬁﬂi Ili"
E
ﬂi I!II
_.E.]’q"giuiﬁﬂfﬁ"l |
I %ﬂﬂ it

il

SisaEs
s il e e e
pilsicainide 150mg $201EH
61 M

1. Pilsicainide 150mgBEIEORSICED
covedBISTHR

HIFM O EHESIEBMIC T pilsicainide BHEFE O
SEETULEECAVI~VI G TEIELST LR
Rwenr. Xik4) £Lh3A

atria! fibrillation

f

TOLEHTDHE, DWFIIRDZIELEE
L% s
BrugadafEfETE DI L, £ QSRR 2 00B I
HL (RESGM 7o v 7 BTSSR V.~
Vs Tcoved#lo) 02mVELEDSTLER) 245 2
EHMBELFRELRL., Lo, LTEHFRO
ATSLEEERIEL2VLORHD, il
TILOERB R TR {, FEEERLSIHIT
LD & BAERZ BT 3 L e Bl B3
BEDFEZNBERE LTS, BAN LT
KT RL A RIS L Db &30 & TREEHR & S840
LZzwvwd o (mEEYE) (3 [Brugada®LO MR
EFETF, BB Z AL /2 0% [Brugada
JEMERE] LM RELDOFEZLTHD. VAT
f-Fé, LS BT S W REMEATR L E Ak X
PIH, ThALLOGHATER L, ik
v L.OEME ERET HEREE TS 0%
¥ [BrugadadEfZlE | E BT <& LT 5¥# 2
ARENTWS.

BFRATSME 3% F4E5 - FR165F 4 F10A

(156}

1) MRICS TSR

2002 1F 11 JJi2 9 — 0 v 2 WL 5
KIZBIT B BrugadafE OB HEERAYLE
Fa¥. LT IR B ST B Tid e £, gl
BT Zcoved ST AR L £ 2 S, U] 5 5
TecovedWIST % A7z v b D I Brugadadii iR EE &
sl L v, S OBWERETIE, R 2 coved
BIST L 5L o LAl It L & DL SRR o ESE, @
HESEIE T 5 2 GE M, @RRIE (<45
iE) DEIERE, @O%EIZcovedBIMOST Fild b,
LR LA TLSEMBI O S, @XM
2w LI OB#FERITR, Y Eedillowdi
DA T Bk BrugadadE R & BT 5. 2
izt L, DL ROAO L OIX4E58MEBru-
gadaBlLali 8y — 2 E4 5 LT LT 5.
C ORI T, B 2 2R Tk { coved|IT
JEZ BT LA Z2mm (0.2m V), TRt
2 EOFEERT L D% Typel £ L TBrugada

6,3
T Eh

IEMRTEOFFRMIERITT R E Lz, #1ISRT
T & AN A coved B A IR 8 BT (saddle

back® D Type 2, Type 3} i, NaFr F 70 v
F—H512L b Type 1 @ecovedlil~2{k$ iL1E
Typel EFFAZIND D & L, Type 3 A%Type 2
oA TIREMIWETSZVELTY
S, S5, WHEID & D PR i —
IZE2 LN D HINOST B iz 2wTid, Brugada
EMREE LI il Twa

2) NaFvrA7OvH—IlLB5

Z@E— 1y s S OBEIEE 2 5
REhTna e, LERATE AR 2
SEGITONaF ¥ 20070 H —HANE, [17550)
AVE B LA Brugadad B EREIZ B W TN AT
HERLEAL., I— v TiEEIZajmaline
AMEH N LAY, PARTITMEZNaF v A L
TRy A—TH Y, HOER DT AN
\>pilsicainide (1.0mg/kg/10 Srifkil) AMFA T
mMahan, EHT2EMORE R4 TH
B8rE, STOEEIHNIZEEE D, Wil
DUIREVED S B 00 T U0 4 FEA) & B e e Al T A
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500 ms

2. -0y /NBR2SODERZHEEDOLEROER
Typel=coved®!, Type 2 &Type 3=saddle back®!. Xk 5) £DSIA

£ 1. Brugada EIREFSZHICHITZ V1 ~ V3 FEHD STEIE

Type 1 Type 2 Type 3
JiFEE z 2mm = 2mm Z 2mm
TH (S5 Batt or ZIRH: =t
ST-T DOfkE Coved B Saddle back Saddle back
ST &5 (G&FKE6 HRQICTEE 2z Tmm E8< Imm

X85 ~D5IHE
TITH S8 5. Flecainide ¢ EOEDIRELA THol. TNHEGREETTIEFRDHLISAT

AR L AT RETH S A%, dea) YRR ZEAT
FTAHHEANTZOAMIZIZIAMETH .

3) STRAOLERFFRR

Z oY, Brugadafie iR Tidcoved BIDST Lt
DUIZPRIGEE, RIS S &S S 2 Hms
N5, giFL, CREMTIIHVIEERIZKEET S
LOTHY, HORE»LIHESh TV 5.
HH OO T, 21T T8 { Lephdey
LGS MMy % 3 L2z Btk o4l ¢ ik, PR
HEEEAT263%, AEHATRALAT 158% 24 0F L Twr
2. —, LOBRETRO A OIEBPEQES T
IXZF N 134%, 6.0% & ATtk & b~k

(157)

AHEBYETE VT B, AEETEOIFRII 5
PR L TWwA I EERETLLDEHR
5.

4) R H

FEPIEBHIE LT, SThH %2 &7/2L 9 2 43
WD R L e S, TELLEHE TR
HAFRET S I ED3 DA, BrugadadEEIE T
FED & Z AL S R B HLE LTI ik
b ED T, AWML, 8080 FE (arrhyth-
mogenic right ventricular cardiomyopathy:
ARVC) L @ERIAME L s, ERIKIZIE,
ARVCTIZ BEMELRHNTRIET 2 b 0N %

AT

AFRREPSMEE BI3% 45 - FR16F 4 B10B
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;2. Brumada FEAEIREE - Brugada BLVORBEOERICHITS | EEE70Ov Y, KRRIOHEE

Coved Saddle-Back PR Left-Axis
n=105 Type Type Prolongation Deviation
(n=54 [51.4%]) | (n=51 [48.6%]) { (n=19 [18.1%]) | (n=10 [3.5%])
Symptomatic group 38 28 (73.7%) 10 (26.3%) 10 (26.3%) 6 (15.8%)
VF 20 17 (85%) 3 {(15%) 5 {25%) 1 ( 5%)
Syncope 18 11 (81.1%) 7 (38.9%) 5 (27.8%) 5 (27.8%)
Asymptomatic group 67 26 (38.8%) 41 (61.2%) 9 (13.4%) 4 { 6.0%)
Data are presented as number (%) of patients. Xk B6) £h3IA

VF=ventricular fibriflation.

<, ZLIRTHERDBIES I RET S, —H,
Brugadafi: f&5E TR LN, T8 [ O FRAEDHFHET
TH Y, FERESEREIEGCESIZ W LOEM
Fhe LT3md 2, F72, BrugadadE (REF DT
E LT, BMthLERIT 24+ 5 b ol i
v, LTEFERIZIE, ARVCIEV ~ V. BBT
EEYET % L epsilon waveZ4¥ it 35 D izxf L,
Brugadaff {% 8 Tlthigh take-off ST 5] (coved
B 2RTIETEMEAS, EELATIE
oI EIEANINTSEETH N, ARVC
O LEVEAHER LM T OHABERRE: (IR 2k
MRIE, BHEWIIEZR E)AEIRNTH LA, Thbd
DO BrugadafiE R CIEST LM% X b By
IZLEER 2 ETHD,

5) BIzFi2

1998 fE1Z 12 Chen Q5712 & B Brugadafii i1
LR {7 & L CSCNSAZSEA I s sz B
%, BrugadafE EFH OB Z OBZT-ER 2
M8 IA e 3D, FomiliFidil <
v F—0 v TIRENE 130 Pirh ot
(ZTF RN 24T o /o453, SCNSAZ AR &4
f=iX 28 8l (22%%) THholzZ kG SI T
Bhy, bHENIBWTLEORFITRL TR
Lk HThd,. 2O, FEOSCNSAER
2k b QT EFAEMREEE (LQT3) &£ BrugadalEf&RIE
AEHY LB EMHIGENE LI IR o72D8
THETF-FRITIC L DT BURICIE R 5.

6) Edeiken pattern

RAEPERR L, LR RO RDIESNE, BUR

BARMFERME Fod% W48 - FR16FE4 A10B

Tid I =T v/ SRS ORSIETEIZHE U Bru-
gadalilL.LEE] 22 vy L Brugadafit i L [/ &
LTEIXE>L Lhkwy, LG L, 40
HRRE I TBrugadaXl.LvBE], T4b LR 65|
ERe{ ST LA % &/ REBIDAATEIZ DT,
3T 1953 AR Osher and Wollf'™, 1954 53
EdeikenZ &2 L W WFHIIEHADIEL Z L30T
X 5. Edeiken'V{Z “Elavation of the RS-T seg-
‘ment, apparent or real, in the right precordial
leads as a probable normal variant”™ & #HIL, L
TWEIFMIFE E LT, B4 MIiRaELT 2
mmbl EDOST Ef 2 A2 2 &, BTl %
L5em FAKZ 8 6 Lidikd A & ST i idpi b
Lifigd a2l LTwa, Zopllid,
HARROFGRREN L 3 Nhnifb H ), L5
HITh 7 ot o/ 3L, b
DOHEIZ L HST X Of¥EE, Brugadad Bk
LOTBRIEMREIL MR TS 5 2 & 6 BIAERR
Pk Brugadafifziidy HvridBrugadaBL OSBRI L #
ALND. Tof, MEEGTRIERIZS LT
I1Edeiken pattern & Vo 723038 A% B AL/ 0E)
b & o 7oA, it b normal variant & LT
i, Bl CoffR MR TRIED
FEFIAS, HiFShhd o7 & LTIZRER
PEFLEIATHS.

LLEo T E {, BrugadadEfERE DTN, coved
RIST LHALAONLE LCTR2SE, Zoff
W Z2ST B, LR AR B 2 45 {512
i, NaF v 2n7odh—Fiflz L h ABmsST

(158)
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EREMETAIETLBMMTED EAMS

b, LaL, LEMDEIEL2THEBru-

gadadBfERE E W T E A & Tldh vy,

LEMIEYZ JEAEY B W REMEA S HIER & & Bru-

gadafBERTE L §<EThDH. 41, HIEIISL
VARSI O R MHTS N, RIERRE O
HAHLMIENDLZEIZLLH, LELLD
i, a—ovsLGBIRE OB RN E v
ZONRYETHSHS.

2. BrugadafEIRBFDF 1%

FIFBEREOTHRIC2WT, W OBrugadalz &
5 Z MR COEFBEIC L S REP TR, ¥
34 H A OFGRMEENNHI 3 T O 18 - dehb
T EDIHED & S 41 BT 14 61 (34%), BIER
Tdh o722 6 Bl (27%) W AEERRSIEE R
HTWEL, ol éroERBENRTH- TL,
PRI AR S MEATINBLT 5 200, FUENY 24t
IEHLETHL LDOFLIREhi. oy
WRSRATHALTECE, BERKETH-TD
1/3 43 2 FER TR OLEHI 2 v LOSR ) %
SAET B & LT, HEmIZICDO MM A & h
7z, A EOLMERLRNEN LS L, 3EH
ORI, v LOSHmETL
7= ATIEMRYEBrugadafig (M 38 #100.C I i 362k
it 676% TH Y, Thizw LLTBRIFTROA
TIAERYE L 2 67 Bl T OB RAEL
2L 1B THo i (LHHESE AR
934%). Tab L, LERSENSHROLEHL,
BEAEIC OB RO v b O TR, WOl
NMEE2RETH2rE2LERLEL TERLZWE
SATHEH, BUOMGFEREZDRAAALD
FHEVPBRIFTHL PRI EOEMRE
E NS Priori HY ORKITIE, MEREOL O
W39 33 A ROBBEBCTLEHEERELCL D
127 < (0/30 B), JEREMETH - TH L ERE
#ix, W OBrugadadm i X b RH (5/30
B 1 16%) Tholz. EREEoL O, Fik

(159}
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Measurement of S width in V1 or V2

Pk A

® 3. V1 EHICH1IFDSHEEDRIE
SIHOEH 0.08sechl EDIB&EIR U ZEEVE
FEZHND. *=Sterminal delay. Y& 14} &
bs|H

AHMRIFCHL S LAT -0 v OR|FET
hEpXxhio kiohd,
3. N DIXZERI&E
TR &b oht, EBERETCH-D
DAY, fTEFO H O3B % SBIET S REtE D
BETELZWIELTHL, TIT, $AM
filizmzfsn) A 2ESEA NI HIETL
LAtk bhs, I TOMN T, Tk
PE T IST A LG E  T O E IR T R T ) At
ZVRZE, LERFTRTHEURSELEVI oS
HOMEHUE £ (008seckl ), S terminal delay
PHEOLGENFHEESNIBY A ATENTS
LTHRFELYTRETHL. FEHFLWIL, £ MR
FEMBAETCRFESINGCERS L, V, OSHEE
ERDIEIE (S terminal delay) 7%, AT#EEMEBru-
gadafEfBIZZE { B Hh A EIZEHHEL, V,
DSHEMT ([ 3) 1008 L LERY R 7 Flois
Wik b U CIRE LA o LB R,
DERBERAE & HISIERMAEE LTIE
WhHoHLDEEZTVA,

¥ 7=, BrugadadE & B Tl ESEREMNRE T
LEMBPERENLEAIEVZ LML A,
U AZIEFOENNSFASN L., 2O

= 2
— i

AFAHFESHRE 3% F45 - FR165E 4 A10A
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BhoiEFEIZ 2T, Ptriori 59 1%, {H4UERY
AR T, LEMBVERSAEANE Shi
Do LAEFIT, EOPHRIZIEER LW & 2
L7z, fesd, WWRAMN RN TR O8
PERHEIR DB & A G, TOFHIITRE
FTe B A, RTHU I HLA S B ERHT T 8% o fE T At
Ero sz, L L, LBSHIBIEESR T8
WNTE LTOEES L LD ETHE 5,
WAUVEF A AR & 2 558 ER oo £ BEPE DL
TTHILELEZLND, 512, Prioris o)
IR T, B A OFRERTT ALY & TR HE M T o
e sh, KO L, @i o.0ER
TIII 2 coved BRI LR RNIT L % T L 22 4E R AS
WLV AZ2E3INTWES,. LL, o n—
TLOHEEADL L, R WA AR
TR X BLEMER R T RGN TH S
EDHUMETT L ONEL L, BEEIAMRT
L BLEMEEREII A TS E AN
B E5DTVWE LS5 THb. 5, Brugada
BLLE % Ao, WhIIEOEFOY A 2
EFHET 2 A E 2 B

i
(i

4. BrugadalE{EBE D AR

Brugadadg{ETEo. CEMETEIROSHE 2 133k
FHFEER DRI E T 2 Z EAHENI S 5.
EEE, LSEMEAFEIRIZH Udisopyramided &) 1
HWEF b o DA, iviNaF v+ AL 70 v
H—=VER %44 57080, —#2iZiXflecainide, pil-
sicanideZs & DIcHFIE & MM RIT S <& T
5. FATIIFGRNIZ i Ito % R 345 55|
OFRAHFEENL LI AHTHEHH, HEDLE
Z Atedisamil & Vo 728 R lto 7' 0w H —13ER
RTIRERTE v, JUMEEEE LTHER S
LTV Scilostazolil & B BrugarafE iR oL 52
RUEHAPE] S MAHEFIA ML S hTE Y, S
cilostazol DRIV R S B L EZ LR
5. LMoL, WBiiod—a v s LLEEREaos
Wit it CBrugadalEEEE & BT S -Gz,

BEAHERER 3% F4S-TR16FE4H108

{160)

MG HOLZ DR ORTEIYEE, BRI
B2 LEEREST S THE I 2 EET
HEAn ELHUNTIZICDHIAI A4t 2 h 5,
R OMARHER I D, SR 2w LOSt
By EOLTHT DML B B L o TIPSO
AT AT, ICDD @I & T-X& T 55,
covedWIST E5 7 & 5 AN NG D EE 2 41 L e
&, HHREEZ A3 5 AL EKAT H Tlicovrd
Blapmd WG EEICHL, 2ok iz
HIET_REMIDWTIF LI LIFME 22 &
IATHDL. £72, Brugadal LB/ — > &
ZHTS NI, ST TOWREREDS S, BIE
B HENRFEAE D T A 2 HHT W &k A X5 A5
IZBrugadadE B 8F L BRI L 2w NTH D, Ll
LOEMIEYZSEAE L 2V ] LTI TE 0L ED
L, RIS EZ A5 TH A, BURTU,
EFIIRIZY X 7 i NIRRT L, SRR S S
DAEYEA RV A, e 1453 HIL, ICD
AT REDPFDNLRE LS TrE S 2w,
LS EWRRT TR, ORISR ENDS
A, GEMEE LR TE A A, VISILICS
terminal delay# & 55y, SikOMEHT 0.08sec
KRGl DL b e & A AT EE LW 5 o
EAHlE NG,
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