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Summary

The clinical significance of the mode of left ventricular (LV) diastolic filling in hypertrophic car-
diomyopathy was studied by the LV inflow velocity patterns (LVIF) of pulsed Doppler echocardiogra-
phy and LV early diastolic filling rates (V) of radionuclide (RI) angiography. The relationship between
the deceleration time (DT) obtained from LVIF and the V; was evaluated in 34 patients with non-
obstructive hypertrophic cardiomyopathy (HCM) and in nine with obstructive hypertrophic cardiomyo-
pathy (HOCM), and the results were compared with those of 10 patients with dilated cardiomyopathy
(DCM), of two with restrictive cardiomyopathy (RCM), and of 19 normal subjects.

HCM was subdivided into the following groups according to V;-DT relationships: Group 1 with
prolonged DT and decreased Vy, Group 2 with normal or short DT and normal V,, and Group 3 with
normal or short DT and decreased V.

There were significant negative correlations between V, and DT in Groups 1 and 2 of HCM,
normal and HOCM. However, there were significant positive correlations in Group 3 of HCM, DCM
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and RCM. Nearly all patients in Group 3 had decreased LV ejection fraction and 9%, fractional shorten-
ing, distinct B-B’ step formation of the mitral valve echogram, and huge A wave of the apexcardiogram.

These findings suggested that the LV rapid filling interval gradually became shorter because the
LV contraction is decreased as myocardial fibrosis develops in HCM, and that we must pay attention

to the diagnosis of such abnormalities, similar to those of DCM or RCM.
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Xt ®

WFgEs g, ARARBLLHER 43 4, HLIRELL
f55E (dilated cardiomyopathy ; DCM) ## 10 451,
) 3R B 0> §5 KE (restrictive cardiomyopathy ;
RCM) #2400 55FTh Y, HEgsBL LTE
4 (normal controls ; N) £ 19 4 % Fi\ 7 (Table
1).

BERMEFIE D ZET Y, ELRSERSE TR
HOMGRE, AEMEHEOBEIFS XV 2 > TIT
5o EBRELLHEER & &I FERAZEMAE RELLH
$E (non-obstructive cardiomyopathy ; HCM) #

Left ventricular diastolic filling

Pulsed Doppler echocardiography

34 {5, BAZEMEARKRELCMRAE (obstructive cardio-
myopathy ; HOCM) ££ 9 5l 2 i L 7-.
RCM mix 2l bEMBEBLLTLT IvAF
—VAEB LTV BB, FFECHWZER
BRI TRARFITH - 7.
il *

1. EZT#AM#R/ <y —> (Fig.1k)

BREZEMBLE L, DRI7 e —Fic X
D EBERAMM A% — v &2EFELEY. Sz
Fv75—$%EBi3 ATL RBEHE - VR - Fy 7
7 — st S00A & 5% SR kg 2 E SSH-
1A 0EAY 27 L&AV, ¥ IAEMIER
WA RIAHE T, EERAMTFER 5 REF b
SEELTEHELNBENICHRE L /2.

EERALE S % — v bR IEEE, JEE
B Dik) oBkA»LE—2 £ T 0 H
(acceleration time ; AT), ¥'—7 hoEBH B
35l E T WFET 5 BEf (deceleration time ;
DT), #E3EKH 0LERMEE (A K & DKROIR
g (A/D) TH Y, KIEELERT S 3~5.0H0
KOWTHIEL, ZOFEHEEZRDIC.

2. RI angiography (Fig.174)

9mTe-HSA 20 mCi #3#%, EARLER &
VER* BAREICHBEL 5 2 EFIBMIK 40 E ok
fr % f vy, 40 msec/frame @ multigate #:# 10 &
BMfFL. F—2@vvFHr235 (LFOV) i
BE L 723 =3t 2 — & — (Scintipac 1200) ©
WMEE L7z, Z o, —ED R-R BiFEETFORE
L, ¥%E» R-R BRI LRET—%0R%E
O L 7.
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Methods for measurement of the various parameters in diastole obtained by left

ventricular inflow velocity pattern of pulsed Doppler echocardiogram (left panel) and by

multigated blood pool scan (right panel).

D=amplitude of a diastolic rapid filling wave, A=amplitude of an atrial contraction wave, AT =
acceleration time from zero to the peak in velocity of a diastolic rapid filling wave, D'T'=deceleration
time from the peak to zero in velocity of the diastolic rapid filling wave, A/D =ratio of the amplitude
of the atrial contraction wave (A) to the diastolic rapid filling wave (D), EDC =end-diastolic counts,
S=filling volume area during the first third of diastolic phase, T =time interval of early first third
of diastolic phase, V,=mean filling rate during the first third of diastolic phase.

LROFETHT— % 25 background % g
KL, EZRFMREMEIE, TROZLL
EEOFEN R LOHRIIC B 3B 2 A H
L.

1) EZEBRHR: FTRICE->TRD .

EF=(EDC—-ESC)/(EDC—-BGC) (%)
EF: 2=BHR, EDC: fLERHoH v
vk, ESC: ki o v v v b %,
BGC : background o # 7 > bk

2) peak filling rate (PFR): &KFHEATE %
EZEIERY S 7~ TR L TR 7.

PFR =max dV/dt/EDC (EDC/sec) -
max dV/dt : 2SR A BEE

3) WERBEHIEHHAEE (V) : FigERESE
BEBAMIC BT 2 EEZAMENECEBRYE

ERRBETHDORERLEETH Y. Ex
SEMAR R E, EEAHHIC BT 5 max
dV/idt o 1/5 iz—F+ 5E L IRELY, = DR

Table 1. Subjects
Age
Subjects Ijgée(;f Mean+SD
(range)
Normal controls (N) 19 41+15 (16-64)

Hypertrophic cardiomyopathy
non-obstructive (HCM) 34
obstructive (HOCM) 9

Dilated cardiomyopathy (DCM) 10

Restrictive cardiomyopathy
(RCM) 2

47+14 (16-70)
50412 (36-70)
49+11 (31-66)

(54, 58)

SD =standard deviation.
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Table 2. Pulsed Doppler echocardiographic and radionuclide (RI) angiographic data in
normal subjects and various types of cardiomyopathy

HR AT DT A/D V, PFR
(beats/min) (msec) (msec) (EDC/sec) (EDC/sec)
N 66+8 87+13 103 +15 0.73+0.23 1.50+0.26 2.59+0.45
HCM  64+11 111420*** 134419%*+* 0.91+0.34* 1.1140.38*** 2.14+£0.60**
HOCM 59+9 1454+37** 160 +30*** 1.224+0.52** 1.0440.39*** 2.45+1.04
DCM  76+11** 96+13 104+20 0.87+0.43 0.6440.25*** 0.95+0.48***
RCM 85+2%* 85+21 88+6 0.61+0.56 0.6440.08*** 0.4840.02***

Mean+SD, *p<0.05, **p<0.01, ***p<0.001 vs N

AT, DT and A/D are obtained by pulsed Doppler echocardiogram. V, and PFR are obtained by RI angiogram.
HR =heart rate. Other abbreviations are the same as shown in Table 1 and Fig. 1.
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Fig. 2. Deceleration times in normal subjects
and various types of cardiomyopathy.
Although deceleration times of most cases of HCM
are prolonged, some cases show normal or short de-
celeration times (< 130msec).
Abbreviations are the same as shown in Table 1.
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Fig. 3. Mean LV early diastolic filling rates (V,)
in normal subjects and various types of car-
diomyopathy.
HCM with normal or short DT (open triangle)
have a very wide range of V, values.
Abbreviations are the same as shown in Table 1
and Fig. 1.

V,=@2S/T - 1/T)/JEDC (EDC/sec)
S: yiRREMEHL, T: HoREHFARRE
3. ME—FkLTa-H
DENRE - EERETZ=—-7F70XY, UTO
i ERD .
) ExiER#HE (LVDD): LERO R
DR OB R TRIE L 7.
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Fig. 4. Relationship between V, and DT in
HCM.

HCM is subdivided into the following three groups
from relationship between V; and DT; 1) Group 1
(closed circle) with prolonged DT and decreased V,,
2) Group 2 (closed square) with normal or short DT
and normal V,, and 3) Group 3 (open circle) with
normal or short DT and decreased V,.

Abbreviations are the same as shown in Table 1
and Fig. 1.

2) EZBIUERHE (LVDs): LERE 11 F
ORI TRIE L 72.

3y LEDPE BIC ERRER: LFER P
DOEtERICRB T 5 0ERRR XV EERBEDE S
BRE L7z

4) fractional shortening (FS): FRIZfEVWE
HLx.

FS=(LVDd-LVDs)/LVDd

B, LEOFBEICE T HFHFHRITT ¢

BREZHW-.

¥ S

1. EEHRAMGKNY -V

RN R e Ry 7T —EOEBERAMB S —
2o BRI O R % Table2 1R

FEFAEM R R ELMGAE (HCM) B3 X O BAZEM:
JEARELEE (HOCM) iz 1) 5 acceleration
time (AT), deceleration time (DT) 21E% (N)
HOZThbHERTHEREELTL, WHICE

IR T R D FE AR D AR

Table 3. Systolic phase indices in normal sub-
jects and various types of cardiomyo-

pathy
EF %FS
(%) (%)
N 55+8 36+5
HCM
Group 1 59+9 46+ 6***
Group 2 55+5 43 1 4***
Group 3 36+10%** 24 4 7***
HOCM 67 £9** 454+ 8%*
DCM 24 +6*** 10 £ 5%**
RCM 23 1 ¥** 17 £6%**

Mean+SD, *p<0.05, **p<0.01, ***p<0.001 vs N
EF and %FS are obtained from RI angiogram and
M-mode echocardiogram, respectively.

EF =ejection fraction, %FS=19, fractional short-
ening. Other abbreviations are the same as shown in
Table 1 and Fig. 4.

i AAERARBOIEESEZE 2 bhiz. Ll
M, HCM #gtoticd, DT {E23 N o
fE+2SD NicHEET 3 (DT <130 msec) # 13
HlicEBw 1o (Fig. 2). —75, IRELLEE (DCM)
BB I OHHRELLEE (RCM) # o AT, DT
wWFhd N BLeZEE2RDRI oI,

HCM g3 X vt HOCM # 0 A/D i3, N #ic
HR_THER #EE mLI, DCM @k v
RCM o A/D i3 N B LE2RBDhd ol

2. RI angiography & Y3k 1-HiiRIESE

RI &5 & B I LRMEIEE O 5 & Table 2 i
RY.

Peak filling rate (PFR) %, HOCM g% &<
HCM #, DCM #, RCM #iciwT N #x
VLEERBVERD, L<ic DCM gL w
RCM OBV HBERTH - 12

AR BB AL (V) &, HOCM gz
BT _RTOERBHECRIVWT N B ia8R
BYEFRLE. LaLieds, HCM #o DT 8
130 msec O fEETR Lclix, Vi »# N #o
FgEo —2SD TH B 1.0 #8ERE LT, V&
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pulsed Doppler LV inflow pattern RI angiography

Normal

HCMwith poor & =
LV compliance s
(Group 1)

HCM with normal

LV function ,—A‘—.rl
(Group 2) REY ij ! ;
A e ",I" e ;I‘Il,ﬁ;_\!l
' L [
DT = 123 msec Vy = L51 EDC/sec
Fig. 5.

RI angiography

pulsed Doppler LV inflow pattern

HCM with decreased’
LV contraction
( Group 3)

DT - 102 msec vy -

DT = 84 msec

V) * 0.58 EDC/sec

Left ventricular inflow velocity patterns of pulsed Doppler echocardiogram, left

ventricular volume curves and filling rate curves of RI angiogram in 7 cases including a
normal subject and patients with various types of cardiomyopathy.
Abbreviations are the same as shown in Table 1, Figs. 1 and 4.

Al & R LARE 2 R T RIS L, AR A
5hs DT oEFE™MSLTLL Vi OoEFRWL
BAHN & KW L 72 > - 72 (Fig. 3).

3. HCM E(ZHI+5 V,-DT E%

HCM Btz 51F 2 EERALMLI S % — v OfLE
B 6587381 DT & RI gic k 5512 V,

Lo % Fig. 4 1z5r+. HCM #t13, DT it E
# (130 msec LA _F, Group 1) & DT EH & %
FEAERE (130 msee SR IS KBIT S 1ens, &E
BELIE V) OFER H 5 v #nEE 1.0LLE,
Group 2) & Vy i (1.0 3k, Group 3) 124y
HoElk.

i HCM o4 Group & DCM #fd &
Ot RCM gt B % EEFRAME -~ #

— >, RI i X s =558 & Fig. 5 1R+
Group 3 (I)Ef(ﬁ]\l’gs_fz\ — 13 DCM gt
Lot RCM Bl L, ODERMEIKO A o
MR e B EIE SRR = 2 — o B-B’ step for-
mation #ERICiB W (Fig. 6), SRS 6 4
H 3 e b,

4. FEREBLVREREICHT S NHEIEIZE (Table
3)

LR (EF) 12, HOCM <k N #EX v
LAEARHEA, DCM #6 L0 RCM TR AE
RMETx 3w . HCM gticiswvwciz, DT oiE
EB XUV, o &R+ Group 1 & DT Xk
o“ V, BIE# At %74 Group 2 14515 % EF 13,

N pELsEa@mwinozn, DT ofEfFEs o
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HCM with poor LV compliance
(Group 1)

HE KB FE D FE 23 AR D Akt

HCM with decreased LV contraction
(Group 3)

Fig. 6. Mitral valve echograms using M-mode method and apexcardiograms in 2 types

of HCM.

Left panel (Group 1): Although mitral valve echogram is a nearly normal pattern, apexcardiogram

shows a large A wave.

Right panel (Group 3): Distinct B-B’ step formation of mitral valve echogram and huge A wave of

apexcardiogram are observed.

ACG =apexcardiogram, RF=rapid filling wave. Other abbreviations are the same as shown in

Table 1 and Fig. 4.

V, oY #5554+ Group 3 » EF 13, DCM #t33
Yot RCM gL RgICEETH 7. —F, M
F— K= a— [ 6k 7o fractional shorten-
ing ofERL EF LREIETH - 72

5. HCM B0 3 Group MZHT 2 ILRERE
(Table 4)

Group 1 & N gtickk~7T, AT, DT o E,
A/D o &b 72, Group 3 IcB T 5%
WAL~ 2 — v OFEFREE, NRELERRLN

mipo .

6. THEBLVBREBHOEER S & U EEEE
(Table 5)

HOCM gtic¥s1F 5 EsfisEARMzx (LVDd) &
IfERMEE (LVDs) 3 N Bl X CTHE R
ZomLien, DCM BEozh & 3B ik &%
Wwiz. HCM #ticswvwix, Group 1,2 o LVDs
3 N BicH~_THERBD &R Lich, Group
3o LVDs 13 N XYV LFEEAREKEZRD .
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Table 4. Diastolic phase indices in normal subjects and subgroups of HCM

AT DT v
(msec) (msec) A/D (EDC}sec)
N 87+13 103+15 0.73+0.23 1.050.26
HCM
Group 1 116£19%** 144+ 16%** 1.0040.36* 1.054+0.24***
Group 2 100+18' 11444 0.75+0.20 1.70+0.31"
Group 3 96422 113+10"" 0.72+0.30 0.77+0.21711

+++

Mean+SD, *p<0.05, *** p<0.001 vs N
'p<0.05, """ p<0.001 vs Group 1
+++ p<0.001 vs Group 2
Abbreviations are the same as shown in Table 1, Figs. 1 and 4.

Table 5. M-mode echocardiographic data in normal subjects and various types of car-

diomyopathy
LVDd LVDs IVSth PWth
(cm) (cm) (mm) (mm)
N 4.6+0.4 3.0+0.4 8.0+1.6 9.7+0.9
HCM
Group 1 4.3+0.6 2.54+0.5** 19.6+-6.8*** 12.6 +2.8***
Group 2 4.2+0.4 2.44+0.4* 18.042.9*** 11.14+2.1*
Group 3 4.7+0.4 3.5+0.8* 16.3+2.9*** 11.0+1.6**
HOCM 4.0+0.4** 2.240.5*** 22.943.0%** 15.14+3.8***
DCM 6.7+0.8*** 6.04+0.9*** 8.6+1.9 10.6+1.5
RCM 3.9+1.6 3.3+1.5 12.6 £3.4%* 12.7+3.8**

Mean+SD, *p<0.05, **p<0.01, ***p<0.001 vs N

LVDd=left ventricular dimension at end-diastole, LVDs=left ventricular dimension at end-systole, IVSth=
thickness of the interventricular septum at end-diastole, PWth=thickness of the left ventricular posterior wall at
end-diastole.

Other abbreviations are the same as shown in Table 1 and Fig. 4.

EEBEE (FIFR LU H%EEE) X, DCM #% <
FRBHT N BI v LAELEMERLE.

7. ERBLUSKRBBICHTS V,-DT 8% (Fig.
7)

N gto Vi-DT R, AELRAHEBENM (r=
—0.75, p<0.001) %L 7=.

HCM #mn 5 %, DT oiEER XU V) o
#3Wwiz Group 1 & DT B8k V, REE %R
34 Group 2 » V,-DT BifRiz N ELREOA
RS (r=—0385, p<0.001) &5RL7z. —7,

INHERE DI F 238w 7= Group 3 04, o
HCM 2 gt 345 Vi-DT B%, +hbb,
DCM g3 Xt RCM gt & 4k 1F 48 B 4 #i
(r=0.88, p<0.01) #R{L 7.

HOCM #t » V,-DT 4%z, HCM # o
Group 1,2 L[ kDAMBENM (r=-077, p<
0.05) %Rk L72A%, AgEodiciz DT &EfH s 3
52 6 de.

DCM g v RCM #0 V,-DT Bif%id,
AETERWAEMMES A OMER (r=0.60) %R
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( msec )
i a a Normal
20 o HCM with normal
r’s contraction ( Group 1, 2)
a HOCM
«® * o HCM with decreased
LV contraction ( Group 3)
a o DCM
ot a a = RCM
=}
§ o o ® c‘..
s O . a
s @ °° T At
‘é ° A A e °
100 888 7 4 ass
A
- @’
A
a A
A
GIB
L) T
0 L0 2.0 (EDC/sec )

mean LV early diastolic filling rate (V])

Fig. 7. Relationships between V, and DT in nor-
mal subjects and various types of cardiomyo-
pathy.

Significant negative correlation is found between
V, and DT in normal subjects (closed triangles),
HOCM (open triangles) and Groups 1 and 2 (closed
circles) of HCM. However, significant positive cor-
relation is found in Group 3 (open circles) of HCM
and DCM (open squares).

Abbreviations are the same as shown in Table 1 and
Figs. 1 and 4.
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BREOBER ALV - Fy 75 —HE0ERITD
LELL, BEZERALK 4 —v2HVWDZ
Licky, BREOERICETIEEIREHENE
ASTFIRE & 72 o 1o, AREREE, EEOWERE
SEEBRBEICHEBE YT L, LHITL
DMATEIEE(L # EBMMICBE T & 2 FREH
L, DHBEERERBLFE 2 £ OREFMEH
HThon?.

ERWMAMGE S 7 — v OIEREHE» 6 HE L h
5 (deceleration time : DT) %, &k
AN SRR BT A EERMBEC X S

R AT A AE O e S AR D Bkt

TERNIELEE DY, EEOIEMa ST
47 v AEF & & TRABLFECE DT o
EEXRD B LBBEShTV BN,

HE, SEHOBRIERICENT S, BABLLG
o DT oEHEEEERCERTEERE
E%FRLE. LhLAds, DT oEEH 50
ERESTLEERIC B 5 BIF R ERNIIEITA %
KMt 3 L BEXDICEBERD Y, rdTTIC
CMHRERTIRBLLE O—EIC B W TIXIER &
Bl oERBALK S S% —v &R TZ L &HEL
b,

AR, ERBLLHE T 2 FEnER SN S
ICohT, FEOHIZ, BRHPBMLZRV D7,
restrictive ¥RFT R &R b 0¥, FERELLAGER
LPloREEE R+ b0, 7L atypical type L& %
LNBREDHFET BT LRSI TV S.

DX RBENDL, EERAMLKE S -2 D
BoErfE (DT) & RI angiography %53k 7o ik
ERMTHHEAEE (V) AV, BRELLHE
BT ZILRBERE OLHRMEIC > W THREL
I=.

FEFAEMAE KRG RE (HCM) #ickit s V,
DEHEIEFRBHO NI THEEREMEER
L, ABOIREEHICEK T 3 EEMARE & =W
+HEFREEZONS. LLids, EF DT
i (<130 msec) ;3 HCM o V, 473,
V, BREEBIFEZRLT W S b 0, HEEELLEE
(DCM) A BLLFE (RCM) ok Hic Vi o
BEZRTLO, LEETHY, ZOBEEBEHF
FRIEBITHIEERHBRTLHS.

zz T, Ao HCM g% V,-DT EfRo
SAi s, DT (2130msec) nER # 55 + #
(Group 1), DT (<130 msec) 8L V; (=1.0)
NIEE T H 58 (Group 2), DT (<130 msec) ix
EETHEH, V, (<1.0) oL % B » 58
(Group 3), o I BIzHIE L.

Group 1 i35 DT ERZ, HLERICE
B EENBAROED 2 HMABMOEREIZL Y
RELTWEIFHREE L DL 5. %72, B0
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K, KK, wk, @En

AD GEE%E RTZ b, LDENMECE S K
EHE LTV s. 2% ), BRELGES—
IR R & EM L Ul O BEf R oD,
ThbbilE#a s 754 7 2 DIKT & iREE4E
HEHFHME LT REBETIE, B 0L
FEFAFERIZIBRBLMFRE IZ 3 W T b SR A2
REg—veExbhb.

V, »&fE, DT BIEH Tbh 5 Group 2 0434
BEFEHELFEHETHY, AF3 Sanderson 510
DV ) BiFEERAZE D5 HCM filicigy
T5LEEZONS. IEFHEFRIRE %R+ EX
BLOMGE 002 Hhg 13 —#% i hypokinetic 3 2
i akinetic TH v, EOBREICEET S DT L
LT EBRETHE LD TSI, 5%y,
FEORFRERRAE, HEVLHREORA
TWhWEERE O hyperkinetic 7 BhEE # fImt
LicERLLELONS.

—7%, Vi »MEfE, DT 23EHE b5 Group 3
o45Fx, DCM #k kvt RCM # L REEOE
HEERL, fho HCM BL B2 cRE5
NiTHD. ZORECOWTUTOBR2T-
fz.

DCM (3R KA DL DZEM: - BfEbic X b
DIEDPMET L, ToRR, MEXERER <
ShaEETHB. —F, RCM iGNy E
AMEBHEIE BB Z Y, NIEOIEESIREZ & 723 R
BEThY, DIBEHOET 452 L2550, D
TIiIng F—y 23zt Ex bhTE
D, HEFTFIC IV T IUEE DR I Bl 9%
%‘12) L fJ: 5.

47/ bt, Group 3, DCM s Lt RCM g
o V-DT Bgi, Fx 2B+l LREEL
HEEED V-DT BERY & ko EMREES T T
H»%5. HCM BEofhoB IR CEREDH &R
3 Group 3 OEZHBAKERZ, LHEKICES
WEREER G TR L, EROHHRLV LR
T, ML OERICX Y, EROUNEES X
CHERELEHIETL, IBEREH»S EB-E
[ OJEBZE YIRS 5 72 ICEEFA MR

KTOS 2 RERMLIZbDOLEELLNS.

FERBLLMGEE IZ 35 W THRMEL 2 & 7o+ Ic o
WTREFIE RV, BHIETIX, 1) subclinical 7
DR OADE, 2) EFEiCblcs p-blocker HiH|
OfER, 3) LRPNILE OBBEAIPAE i B
AR 2 4, 4) EFREPR~ thromboem-
bolism, 5) FFRBIMRD 2 22 &, 6) LHEKIC
5 MR, 7) FRIBKEAZE %723 REMRIC
5 —iBMO R, 8) LMl o disarray, 7
EVDDREEREZ LR TV 5.

Ulkoz hs, BEREOFECSO TS 2
OHIRIC X 0 RHEL TR L,  INHERR 2 & eV BE
EHRT2RET 2546, OIEABEMHF+HhE
DCM HEURIE L 72V, F7c, HLKAD R vREE
TRENEL 729, FERMNEE S R+4aick s &,
RCM HLURIBIC 25 N Exbhs. W
£, LEERE S LERIC dip and plateau El %
=+ HOCM #® =, HCM 5 DCM ~81F
LictEX DN BEFYDREPBRINS.

4E o HCM g o Group 3 iz, ikt
BESOFIRIFILERTH S Z Lix, DCM #
FiREmr+ HCM MFEEMECHERAL R+ v 2
LWLy —FT 5. &5iz, Group 3 Tk
B A BoRFRisEE, BEfza—0 B-B/
step formation % ERICR Y, EEIIERIE
o 2 IR TED THEWO - LhbEx, &
HoSHOBRBBEEVEELEbh 5.

FAZEMAE AL E (HOCM) g0 V-DT g
i, IO ES % HCM #f L FiEo&+EE
HiER LD, ZopiRid HCM ¢ HOCM
BELPIOEBEM TR, BICRESBMOEIC
LBAHDENTH S Z L BETIITYUROK
BThHrS.

PDEXY, BEEAVR - Ry 77 —HoEE
WAMGE & — > & A TIRKRELURIE 0 £ ZE L
R RE AT, ZORECEER LWV
RO 3 Tla <, DRI EE S IUREHEET
FIOFHECEE T ZLELH Y, Z0kd T
12 DCM % X1t RCM & R MEK L, &
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L2 #

BEEALVR - Ky 75 —HEOoEEHRAMLTE
5 — > (LVIF) & 515 6 h % IR BRI o R
f (DT) & RI angiography X v 3k - ii3E R4
EHFTAEE (V) 2HWT, BRELLHECE
i B ERIERAFROSHEEC > W TRIL
o st IEFAEEIEABLOHE (HCM) 34 4,
FAEMIERELLE (HOCM) 94 Th v, HLHE
BLpE (DCM) 10 4, R ELLAE (RCM) 2
ZBIVER 194 L olB & R .

HCM iz V,-DT BEfgick v, ) DT oEE
LV, o ERD 5H (Group 1), 2) DT &
Vi Z0FhbERTH 58 (Group 2), 3) DT
FEETH BNV, oD &B» 58 (Group 3),
D3I cx 2. Group 1,2 » V-DT B{%
2, E¥B L0 HOCM L RO HFE L AEE %
T LEoiHK~, Group 3 Tix DCM LU
RCM Lo EERIFMHB%ER L. Group 3
DEZREH®RE X % fractional shortening i
ETFL, figsf o B-B’ step formation &,y
X A EoRRSERLERICED .

Uboz Lnt, EBABLMFEEICIT 5 LVIF
DEEFRARBOER 72\ LA, OB
DRI EBWNEI DR T 2RI 5 LA
HY, Z0X)BENGIERELLHE S X OHHRE
DFFIE & OBAHPEETH 5.
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