(R #*)

JERDMZ 30 % IR ITRER O H At

—I0Te- N T — A A=V v T X BT —

i H
A H

FerE*
Fak*

®R o E*
wR BaE*

B —*  FEXRBA*

EE %nTc multigate L7 —A 2 —V v F 'k, KRR, %204, EXMEOHE (HCM) 2041, &
MEMSIEA (HT) 105] AT, ARARMRL Y, IUE IEHNEEL kD, ToFgAtEERitL. I
fEHEEIX £ R (LVEF), IUEEH 1/3 12 31) 2 FHERHEEE (1/3 ERmean) ¥, iSRHIREE,
REH 1/3 12 B 2EETEH K FEE (1/3 FRmean), fRHIFAFHHE (FRmax) #R 7. LVEF ik
HCM cf## L v, 1/3 ERmean it HCM TR%#, HT XYV ARCHMEEZRLE. HERHEEFEOC S S
FRmax % 3 BRI CHEZ 2 B A1 o725 1/3 FR mean i3 HCM, HT R CRER L V AHEic/E<{, HCM
20 s 13 45, HT 10 firh 8 B R %M (<1.56 sec™) 57 L7z. F7= HCM #T NYHA Class IT or III
DEHNL, Class I DEHlICH L, 1/3 FRmean RFFEICEP 7. M E—Fhx a2 — TrERREREL
1/3 FRmean/1/3 ERmean 0fffizix, r=—0.77 OBELHEANRFEL. L X VIGEYEETH S 1/3

1133

FRmean %, ERLUOTFE, TOHBEREL FBMICIHET 2 LTARALEL L.

L ZC®IC

JEAMEDFE I B W Tid, ERIREHSEOR
WaHEY L, EBERIRHOER?, L5k
WARBOEESD X hR&h, Z0X ) i fLEHE
REDREE D, BRMLFFEICE T 5 OHEREE o
FERTHBZ LTI TERY., RKIL T,
verapamil % nifedipine » = & & Ca HEHE|D#E
iz, IEAMEOSERICIEWT, LENSRO%
EX V&R L, FRFICEKEROSECESMT
REROHEMEZ E LI BESATWSSD, ¥z
DX ) nEZIRYISBORE F, ERECH
FEDHTHRL, TOREOWAAERDLT, EX
LDTHEET S ZLIRENTEREY,

* ERIEBENE
* 5§ OTAYN—T=E
Zft 58445 8H
B2 1 S84E6 A3 H
RREER S © KBRHdER Pz g 5-2-2 (8 530)
BERIRBENEE
R Bk FE

bhbhiz, L7—NA 2=V X Y)RDIE
FREHIC BT 2 EEFHORLEE T 2 b bk
REH 1/3 B 2 EEFHFFHEE (mean first
third filling rate: 1/3 FRmean) % 7 8k & B
(CAD) 3 ickatL, global ¥ X Ut regional
systolic function X v { Bi#jic CAD nfEEE T
WL SBRAIENERE CHE L ERELT
&9, SEE, DEREAT 6 ERRIC,
9T |2 L BT — A A=V T BTV, £H,
IkES, FRBIEE L RY, ERLICRT IR
#ifetE, = Liz 1/3 FRmean o FRAMICE LK
L.

I H¥REFE

1. ¥ &

SHITEE206 L, ROMEOIER 2H 3 %304
UEARMEDFFIE 204, BMEHEEXR106]) TH
3. DIEKOBHIZ, DT a—KT, LEHR,
EEHBENDEL & b—F% 15mm PLE o fE
K& BT BEH T, »oi=E diastolic dimension
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DILR % H 7z (<50 mm) FEF & L 7.

RER: RE, XK, LEN, L==—K
Xy, DRERLLHEES A 174 L, atypical
chest pain #F L, EEKEE, EEEE, £
EREERE 247, »obxa—XTESERE
KEFBD Ao 72 3 FloE206] (B1741, 4 3 #),
SEHEERS 43.84-10.5 & (mean-SD) (31~60 %)
Th3.

EXMEOEE (HCM): HCM o3, JEXE,
BREDLREBNLL, 2o Epstein 5 oL x
2 —K EoBK LD & Ziz$ 20 4] (5B 17 4,
243 ) EHLERS 48.6113.7 B (32~69 ) Th
5. ZDN, fEiEFfHIzEHS A 7 systolic anterior

movement (SAM) % 38% 3 3 fi|# HCM with ob-

struction (HOCM) (N2 BlicElLh 7F—F V&
1T L systolic pressure gradient>30 mmHg % 28®
7z), asymmetrical septal hypertrophy 0 L% £ L,
SAM a7z 12 5l HCM without obstruction,
BEHEOME— Fbhxa—THIESh 3 LEFRE,
EBHRBEICIBRILL, EZILEG L Y ORE
CIBRBTEEL, »-HL0ER LS M i giant
negative T # 5+ 5 5 ffil% apical hypertrophyD
& L7, 27-BEERAFEAEE G0 2ERITH
B BRI L 72,

HCM g1z, J971Fic & 2 PRREREE, BeliE o H
HEEICXY, NYHA EHECHEL I~V ECR
43 L7212 3, NYHA Class I 1045 (HCM without
obstruction 7 ], apical hypertrophy 3 4]); Class
II 4 ] (HOCM 1 4], HCM without obstruction
3 f), Class III 6 f] (HOCM 2 {5, HCM without
obstruction 2 {5, apical hypertrophy 2 {f]) T& -
Jz. Class T o 2 fEf| & Class II, 11T o PYELE
Bz icdpleplic, EERGER & T L2,
EERRKICRERT RIITFEEL 2 b o 72

BiEESIER (HD): &K 2 F£H EEiE (X
MEHAMLE 165 mmHg, JE3E#ME 90 mmHg LA E)
DR T BIER T, WE, LEXR, LDTa—Xik
Xy, BMELZhIZHd DIEKESN LR
BIUBKEDRBEE SR EEbh 5 104] (B
745, % 3 ), FHILER 53.5+10.1 £ (39~66 %)

20 % 8 5 (1983)

Td 5. WTHLHIEROMEREEESLROEIF
ELRb ok,

£ 50%E 5] 1X HR 2R, regular sinus rhythm 22 L
Tk,

2. /B =&

DId—-F: Lxa—XKix, 225MHz o R 5
VAT a—%—%HE L o HEH Sonolayergra-
phy SSH-11A # fiv,, LRkFARIBVAI30E T, &
3VWLE 4 i EEZREL Y E— 2 2BAL,
DERX, LFE & & b i strip chart recorder 12K
% Y #HE 50 mm/sec TREHKL 2.

JERDRBEE DHIEIZE, DETFRE, EEHREE,
EIEFHFREFABRICTEHR SN 5 WO M £ —
Fhza—KzHAwvk. LERREOER (EE
SRR TEE L o OEPIREE (VST) &2
EHRERE (PWT) ofn (WT) (Fig. 1) 2 EZEKRD
BEXTIHEELEXL.

DT =L A=V DT A A=V T
1%, parallel hole, all purpose collimator % 335 L
7z Pho/Gamma V By v F # # 5 LLERE I
=2yt 2 —#— (Scintipac 1200) iz on line T
B LI L. 99Tc 20 mCi A fKN THRIL
iz TR L 7218, LFR:, BAMLT, collimator
* Bz 10 B2 1 U 7= ZERTRML 40 B (modified
LAO) ¢ L, multiple-gate g2 v, 1 7L —A
30 msec DR T, 8 AT — ¥ BIRETT > 719
LAO w5 —# X v, background # &3 L7215,
1.0 AEZE o time activity curve & %2 D 1R
OB EERL, oz b i, ERIHE
e L L CEERHE(LVEF) &, IUERH1/3
2B 1) % I B ERH EEE (mean first third ejection
rate, 1/3 E Rmean), §iEE#IEE L L T, IERH
1/3 12 8 ¥ 5 EZFHFMHEE (1/3 FRmean) &
FEAEHA %58 U T 0B AFi#E (FRmax) (Fig. 2)
BRI, REOHMICBAL T, <VIELE
HELTWa 0T, KRXTRERT 5. &,
ZhoREOERESERTWE DI, TTIRH
ELT@EY THBY.

3. WEEHERAT

KB BT 5445112, mean+SD TR L 7z,
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IVST

Fig. 1 Calculation of ‘léft veniricu]ar wall thickness (WT).
WT was expressed as the summation of septal wall thickness (IVST) and posterior
wall thickness (PWT) which were obtained by routine M-mode echocardiography.

Ceo

......... r
) Systolic Phase Index
g 1) LVEF (%)
Q 2) 1/3 ERmean (sec™?)
e Ce)/ts/CeD
(]
g Diastolic Phase Index
§ 1) 1/3 FRmean (sec™1)
: ; : (Ca-Cgs)/ta/CEp
2 : Ces / 2) FRmax (sec™1)
V3-Syst! «1/3-Diast —
— N ;
ts td 7
d(\.i;dt «-max. Filling Rate
0 -
time
(-)

Fig. 2 Calculation of systolic and diastolic phase indices.
They were obtained from the left ventricular time activity curve and its first differ-
entiation curve.
Left ventricular ejection fraction (LVEF) and mean first third ejection rate (1/3
ERmean) were calculated as systolic phase indices. As diastolic phase indices,
left ventricular filling rate during the first third of diastole (1/3 FRmean) and
maximal filling rate during the whole diastole (FRmax) were calculated.
Cep: end-diastolic counts, Ce;; ejected counts during the first third of ejection
period, Cgs: end-systolic counts, Cq; diastolic counts at the end of the first third of
diastole.
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F 72 R HEME T o Helkicix Student’s t test & v,
ERESUUT AR L AA L. EIREDORENT
i, EREIRSMTEIT- .

m. % 8

2HITCHRT AL =AML 2=V BB oh
7z (Fig. 3). &#H T, RERO.LOHAE, diastolic
length [ZFEZE % A% - /= (Table 1),

EEBEEWT) ik, @ T17.9+1.8mm, HT
BT 29.543.0mm, HCM BT 34.045.6mm
(apical hypertrophy 5 # % x <) &, HT §, HCM
BLLBERIVARCE<OODIZKTHY, »o
HCM BT HT# X Y WT 2k Tho7 (p<
0.05) (Table 1).

NORMAL

SCALE FACTOR = 1 100

™~
90
ge
70

2000

Y 60
s
40

1000 30
2e

COUNT/SEC/PIXEL
2990

10
SCA FACTOR OF DU/DT = 1
t46e5
)

-5500

HR 64

EF 66%
1/3ER  1.48 sec™!
1/3FR  2.46 sec™!

FRmax 3.64 sec™!

20 % 8 5 (1983)

1. Z=UR§EHEEE (Table 1, Fig. 4)

e, HCM #, HT HvTFhicisWTHIR
EHEESHRE 2RO 1ol

£BE 2 8135 LVEF, 1/3 ERmean OYNH{E
BXUF DT Table 1, Fig. 4 IR+ 2 &< T
5%, LVEF 13 HCM &%, HT B L L{@R Bk
VEEE TR L 22, AEZEE HCM B, @
i D& FEFE L 7=, fi5 1/3 ERmean 13 HCM 2
T HT &, BREHIVEREICE» o2, HTH,
BEHEEICIEEZ P27,

2. AEHIEHEE (Table 1, Fig. 5)
EEfLE L 848 o N FRmax 3, HT g T,
HCM BRRER L ) OREMEEZ R L2, 33
Rl B EZIIFEFEL 2 h o 7=, fli 5 early diastolic

HCM

COUNT/SEC/PIXEL SCALE FACTOR = 1

100
90
80
70
1000 60
5@
40
500 30
=

10
ALE_FACTOR OF DU/DT « 1

SCALGse

2833 J\—\

-1ed 20 30

-2667

HR 64
EF 67
1/3ER  2.12
1/3FR  1.41
FRmax 2.76

Fig. 3 Left ventricular time activity curves and their first differentiation curves which were
obtained from a normal subject (left) and a patient with hypertrophic cardio-
myopathy (HCM). LVEF was similar in two subjects (66 % vs 67 %). In normal
subject, left ventricular (LV) filling during the early phase of diastole was rapid
(1/3 FRmean; 2.46 sec™!), while in patient with HCM, LV filling during this
period was slow (1/3 FRmean; 1.41 sec™).
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Table 1 Systolic and Diastolic Phase Indices in 3 Different Groups
Systolic Function Diastolic Function
. HR Diastolic 1/3 FRmean WT
p (bpm) length LVEF 1/3 ERmean 1/3FRmean FRmax 1/3 ERmean (mm)
(msec) (%) (sec™) (sec™t) (sec™1)
Normal
(n=20) 61.9+6.8 610+67 62.9+5.3 1.33+0.24 2.10+0.27 3.1840.41 1.6140.31 17.94+1.8
HT
(n=10) 65.0+10.6 581+94 66.8+7.2 1.46+0.31 1.3440.38*%* 2.744+0.67 0.9140.10** 29.543.0*
HCM
(n=20) 61.64+6.4 618+68 71.94+8.6* 1.98+0.39*11 1.4740.30** 3.03+0.64 ..0.774+0.18**F 34.045.6*1°
ClassI 61.54+6.8 610+70 74.6+8.7 2.09+0.29 1.704+0.25 3.3940.49 0.8240.16 31.04+4.3°
Class II
orIll 60.64+6.3 626+63 69.1+8.0 1.89+0.46 1.25+0.154 2.6840.58 0.71+0.19 36.945.1°

* p<0.01 vs normal
¢ p<0.01 vs Class I

** p<0.001 vs normal

90
[ J
[ ]
801 . %
L J
2l o s o
u ; o .
2 ok % ¢ <
o‘ .
[ ]
501
1 1 1
Normal HT HCM

th—/\—stz
P<0.01

Fig. 4

+ p<0.05 vs HT 1 p<0.01 vs HT

° Cases with apical hypertrophy were excluded

3.00f
H
o
8 . s
c 2.00F s °
[50} ¢.'
Q
€ | H 3
[ ]
] -:‘I' . °
[
o o ¥ :
1 1 L
Normal HT HCM
ns—Ap<o01
P<0.01

Systolic phase indices among three groups.

Both LVEF and 1/3 ERmean in patients with HT (hypertensive hypertrophy) were
not different significantly from normal, but those in patients with HCM were
significantly greater than normal. Besides, 1/3 ERmean in patients with HCM was
significantly greater than that in HT.

phase index T % 1/3 FRmean X, {&% # ©¥
¥ 2.1040.27 secl, HT £ < 1.3440.38 sec™!,
HCM #£ < 1.4740.30 sec™! ¢, HT, HCM [f#f
LLRBEMICHELEER (p<0.00) n{EfE %R L
7z. ¥7- HT # L HCM #oBic3ERER2 »
BThroiz.

RE#ICI T 5 1/3 FRmean NFIfEH 5 28D
ERCfE (1.56sec™) 2, EEOTR & KET
3L, HT #1044 8 f5], HCM & 020413

BINEEEZR L. ki FRmax 04 b
5 > mean-2SD ki (<2.36 sec™l) # RHEE L
R+ 5 &, HT o 104)5 5 4], HCM 0204
hSHRREEZELEYN, 205H0EL-E
REW.

3. IiERAEIR L HGRIRE O T

(Table 1, Fig. 6)

IRHE, IR OBEEMHRMN T 5w, I

#EE L LT 1/3 ERmean %, #EHIfEEE L LT,
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3.00f
o $

Q [ J

2, 8 .
S 200} ‘:].F ° .
)
£ 3 oT 2T
£ SRRl
2 100 . .

1 '

1
Normal HT HCM

{P<0.00|A—NS
P<0.001

203 8 5 (1983)

400l - * :
[ 4
[ J
L J
° 3
—_ L
Lo ® * !
3 ; [ ] [ J
x . y :
[\
E ¢ s %
& 200 . L4
100}
[ 1 L

l
Normal HT HCM

‘:NS—A—NS:f
NS

Fig. 5 Diastolic phase indices among three groups.
FRmax was not different significantly among three groups. But 1/3 FRmean in
patients with HCM and HT was significantly lower than that of normal. Horizontal
-lines in each graph indicate the lower limit of normal (mean-2SD of normal group)

for 1/3 FRmean and FRmax.

®
L ]
2.00 (]
°®
ik
E E o0
el H
w|w . " .
0 0ol .
1.00 :i.{_ .=.
. ofe
$e.
*
[ J
1 1 1
Normal HT HCM

\TP<0.001 <0.05—7
P<0.001

Fig. 6 The ratio of 1/3 FRmean to 1/3 ERmean among
three groups. The ratio in HCM was signifi-
cantly lower than that of HT and the ratio in
HT was significantly lower than that of
normal.

HCM, HT g2 @%# & KB L %72 1/3 FRmean
8, W #E o i (1/3 FRmean/1/3 ERmean) %
BmatL .

Z ok, HCM #, HT gL LEFRICHL
BEIZEL (p<0.001), 7> HCM g i HT #
X VEE (p<0.05) ic{K2 o 7.

4. HCM 2§+ B Functional Class & ZAZEUN
48, HLSEBYEE (Table 1, Fig. 7)

Class I iz )&+ 5 10| £ ==BEE 5 M-mode .[»
T o — TR X 7\ apical hypertrophy # B <
7 5], Class II or III < apical hypertrophy #% & <
8HITd WT %kl 2 &, ClassI T 31.0+£4.3
mm, Class IT or III < 36.9+5.1 mm & Class II
orIlll © ClassI XV BEZTTLOOREEER
HFELAr o7z,

PLTFix Class I 1045, ClasslI or III 104 o3t
HTha. IFEKE N, LVEF i, ClassI ¢
74.6+8.7%, Class I or III = 69.1+8.0%, 1/3
ERmean (t ClassI < 2.09+0.29 sec™!, Class II
orIII < 1.8940.46sec”! L, L iz ClassI T
Class I or IIT kY RLXEEETT LOOFEZE
BRI holz.

5, ZE=HLE#EDN FRmax (3 ClassI ¢
3.39+0.49sec1, Class II or III < 2.68+0.58sec™!
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* [}
90 o o ‘8 H o«
L oo é & g0f o
) c *°
E qof o 3 5 :
w o o0 £ «§
w L o °
> o
= 5o} 2ok
Y
301
A= . NS | , NS |
I 11 or Il i 1T orlll

. 400f 8
:; 200F ® 2{ .
—~ © ce
& ;{ 7 oo} e
g - 2 .
o . .:. 1% ce
E J{- g 200 .
w | . o
‘o 1.00 : «
- 1.00}
T ,P<001, , NS |

I Il orll 1 ITor lil

® HCM s obstruction
o HCM ¢ obstruction
* Apical hypertrophy

Fig. 7 Comparison of systolic and diastolic phase
indices in patients with HCM.
According to the functional impairment, pa-
tients with HCM were subdivided into two
groups (Class I and Class II or III). LVEF,
1/3 ERmean and 1/3 FRmean were not dif-
ferent significantly between two groups. But in
patients with Class II or III, 1/3 FRmean was
significantly lower than that of the patients with
Class I.

L ClassITor III © ClassI X W IK[EETR+21F
FE#E & A d o7, 1/3 FRmean 3 Class II or 11
(1.254£0.15 sec™!) it Class I (1.70+£0.25 sec™1)
X VEE p<0.01) IZ/EfE % /" L 7=. 7> Class
M or Il 2@+ 25EHiE, 104144 1/3 FRmean
NEEME (<1.5sec™!) 2L 7225, ClassI opy
1/3 FRmean 23 ZEE % 2 L7202 104 3 fiic
F & Do 7. £ 7~ FRmax 3B E (<2.36sec™1)
¥EL7=S5HiIx4ep ClassIl or Il T -7z, +

bt FRmax REEER2RLT ClassI 2+
BEFGFELAEP o,

1/3 FRmean/1/3 ERmean [3[if TE & LB H»
-7z

4. IBAROICHIT D EERE L 0HEE

HCM 20|y, ME— Kbz o2 — TEEER A
IEREIZ KB & hu iz v apical hypertrophy # &< 15
#l& HT 100525 T WT & ZDLHEE O BEE
I,

EEFFE#EON FRmax X, HCM #o AT
3 WT & offic r=—0.45, HT 8 ® % T id r=
—0.39, Wiz bbE TR+ 5 & r=-033 &
ADHEBE BN, TOHEERIRRTH .
f 5 1/3 FRmean & WT L officiz, HCM g o
A Tk r=—0.59 (1/3 FRmean= —0.03 x WT+
2.52), HT g & T X r=—0.52 (1/3 FRmean=
—0.07xWT+3.28) & WT L FRmax 034k
VIRRFRAOHBEE A, HCM 2, HT ##
TZOEREFBRNOARBIREL RE-THY,
mEZ bbb TRHMNT 3 & r=-0.38 oMl 2R
Licicty Eidrote.

fi, UNKEBERE o N LVEF i, WT & o fic
EOMHEBE A 7223, % oHBERKIE &b TEE
T o7z (HCM B0 A4 Tit r=0.32, HT Box
Tk r=0.25, Mz bb¥ 5L r=0.16), 1,51
DDOUEMIEEZ R+ I8 T & % 1/3 ERmean
WT ofjiciz HCM g0 A Tix r=0.51, HT # o
%Tit r=0.45 L, 1/3FRmean + WT DA &
FMic v — X R IEOME & 27255, % OEMRER
KX, HCM £ < 1/3 ERmean=0.04 x WT+0.65,
HT # < 1/3 ERmean=0.02x WT+1.16 & HCM
BT HT #X VAEFRBTH - . DIEXE
Flix WT & 1/3 ERmean 0 0EBEEE r=
038 LARThol. ZZTWT LUBHBRE
A &R L7z 1/3 FRmean & 1/3 ERmean %38
UHEF o+ bs 1/3 FRmean/1/3 ERmean L
WT L ofE 2Rt LzE 5, HCM B4 T
1% r=0.75 », HT #£ D 4 Tid r=—0.67 0, @&
FOHE TR T3 L r=—0.77(p<0.01) D& DA
B 23 7EFE L 1z (Fig. 8).
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1.00

o
o
o

1/3 FR mean
'/3 ER mean

20 % 8 £ (1983)

@ HCM $ obstruction
OHCM ¢ obstruction
X Hypertension

r=-0.77
(n=25)
(P<0.01)

20 30

40

Wall Thickness

(IVST+PWT)
Fig. 8

Relationship between wall thickness (WT) and the ratio of 1/3 FRmean to 1/3

ERmean in patients with left ventricular hypertrophy. Patients with apical hyper-
trophy were excluded from the study. They showed good correlation (r=—0.77).

Iv. £ %

JERL, Z&iBREMFEICSVWTIE, £E
RO RYE, T/ b b relaxation  dia-
stolic filling pattern D EE 25 = & NHEX
A, ho, Th SRR © BE ORE N
HCM §l| T oBRKRER & BEEEELTWS Z & 25
B S h T &7-19, Diastolic filling pattern |z
LT, EEVRT7 4D RN a—KE»D
FVRMEhTERR, BELLBRNOEELEE
+% HCM9 oRZHEEERE T TR, # ¥
VIOEREDOE EERREOLILERBT B
Te L —NA A= IR ETN L B25. Lk
BoTTe DT —NA 2=V X0 IEKE L
L T LVEF, 1/3 ERmean %, ¥5REREL LT3,
Bl ORBIZBWTHER TH o 2 1/3FRmean?
L Bonow 519 iR+ 2% FRmean #3kK®», = &
CHEEEIeE 0 HCM o813 35 fitE%®, i)
BRLEZEL 2 —RARERTH 5BMEEDE
Kl &t LooREt L.

EEINFEEAICE L T, HT, HCM Mgt L b
LVEF, 1/3 ERmean 0¥ EIXEER X V) BiEZ
ATLO0, BEBIVEEOEMBEEZRLEOIR
HCM g0 4T, 1/3 ERmean iz L Tit, HCM

BT HT#X v FREICHE < (Fig. 4, HCM ik
WTEZIEHENTTEL TS 2 L19ERBRL
1z,
5, TLEEMERE D PN, early diastolic phase index
T 5 1/3 FRmean (X HT &, HCM #W¥h T

LEFEREL VARICEL, HT B <1044 8 4,
HCM BT i 20 b 13 i 23 B (<1.56 sec™?)
%~ L 7= (Fig. 5). %> HCM Bz WTIiZERK
FERDIE LA LFEEERHLFERBEEZRIIL S

2BRHKBIEE ¢ » v (Fig. 7), NYHA functional
class IT or III i34 1/3 FRmean 0 &% #7~
L72. ZAhii Sanderson 5D 33, ALV X7 X
A T&HI L 7z isovolumic relaxation period D& &

B HCM 2\ T, fifee B T o LA nifs

RAT2HELAEY 5B LBRTVBEDL XL
TfERTH Y, 1/3 FRmean ZERLOFEZ
LT, ¥« HCM ofHELFAZBELEX S

. LU HT Bicen T, BERER? L

A EENZ L2 b T, 1/3 FRmean 5 HCM
BRI DIEME 2R L7z, Zhix 1/3 FRmean (3%
FEMEEOREL L2 5 . »>1Y, INFEBHERN
HCM izl LIEfE %753 HT# <, 1/3 FRmean
NRHCM B LESDEZELZLEL LR, BliC
1/3 FRmean # Iu#5k%AE T normalize L 7= 1/3
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FRmean/1/3 ERmean % Fig.6 T;r&h 5T & <,
L5 HCM TEfEZ TR L.

SEIDHEIZIB W T 1/3 FRmean o IE % TR
(e o mean-2SD) 23pijEID#H4E? (1.70 sec™1)
XY RRMEE (1.56sec™?) Lz o TW B 23, Zh
XATE T DOEE IR A T 1 - lfn 37+ 12 5% (28~
54%) TholDicRL, 4 HCM Ef L i
Ry FToicd, BEIRE II~60FLL,
EHER A 43.8+10.5BIC LR Lczd L EX S
n5s.

5, R UCHEHIEE TH 5 FRmax i, f@H
L HT, HCM B2 RXFIL ) 2B 3 b i
Molz. 95 L7I-EE(Z Sanderson 5V n#Rés &
Lb—E+5LA5THY, HCM 0% < DIEH,
T LICEERIER 212 L A LH & RIEHI T3, Fig.3
FEOEZRHBRCTTENE ZLL, HREORY
REWTIR, EZRBRIFEFBRTH S,
BATE 13 2B 55 2OAELESZ L
51 9 FiFz. 7 HCM © FRmax HBE¥/K
f& (<236 sec™l) # 75 L 7= S iz 2] functional
classITor Il iTBL TR Y, BREREZETSE
fEF <1z, diastolic filling R OATHE L, H
eI THLREEZELTLAb0LEx LA,

JEAER o diastolic filling 13 Mk R BICE
WT, = relaxation D+ SN -fEETH 5 time
constant T LA DFERI % H + % & Fioretti 5193
BRTEY, Gewitz 519 {77 CEBKORER
EfTWSMHOHEML 2 ER L, EE diastolic
filling »Z{L# K3t L, diastolic filling rate D%
Mix, & LTEZED relaxation OEESRL T
Wa ERE L. ERELS LERLOETL S
b D@, early diastolic filling rate # #Tw3% 1/3
FRmean {332 relaxation OIREE & 2 F2EE Kk
LTWwW3botExbhix.

ELDfE#EEX, relaxation nfth, E=EEE,
EZEOMRVBELTLBLEL LAY, T L
2, BRLOHEICIE, BEREKORE bILREE
CARELHEELTL5L%E% b 5. Grossman
5913, FEORBTLREKRE & LERMZS
%z, ME— FhTa—CAhEEEKECOESR

BEEDER L, = o effective diastolic stiffness
RRTIEE Th 2 IREHIC 38 1 5EE D pres-
sure & diameter DR T L AP/AD L DfF
CRECHBERS 2 Lt@BELE. bhbhix, JE
MFEEDEKZRT HCM O34, EXORE
EErRTici, EEREOEROHRTEIARTFL
Bz, BROBE2HRELEERBEOT (WT) &
LTRBL 2. WT 3HEREIFEE O N Tt FRmax
X Y 1/3FRmean L 2R REFOMHE2F L, HCM
B, HT &, 3o ojlEicHRat+hiE, WT &
1/3 FRmean OfEicizn— A8 O AHEBEEL
7 (BOBD r=—0.59, r=—0.52), ZOEHK
ERRXNOARIFE TKES R R T U)/3
FRmean in HCM= —0.03 x WT+2.52, 1/3 FR-
mean in HT=—0.07x WT+3.28). 4/ b % HT
T, HCM gz~ WT #§k o 1/3 FRmean
DETERETEELRTH o/, £ WT LE
EINFEKEAE % 57+ 1/3 ERmean 0ffizd, HCM
#, HT T/ — XKBIENHE (r=0.51, r=0.45)
BB, Rk HCM #, HT #H TR0
* BT 5HEHMRERRN 2 F L Tz (1/3 ERmean
in HCM=0.04 x WT+0.65, 1/3 ERmean in HT=

0.02xWT+1.16). T4 bb, Z0HFAE WT L
1/3 FRmean ¢ oL 1Z iz, WT 88ko 1/3
ERmean |z % iF+#81x HCM #< HT X D
XThB. ZDXHic HCM, HT Off#H TEEE
KOBERR%STH-> T, I, ILEMSECR
FETRERRR BN, £OREEROREAIHEE
T BR300+ T 2R
Thote. Lichi->T HCM, HT gt s B—g L
LT, WT LE—0iERHEE L ofic—gE»B
REHPNETOIXRELEZ bR, L LEEE
KDFEED 1/3 FRmean, 1/3 ERmean iz RiF T8
EMoEESIX, HCM 2, HT BRo¥oBRicd 3
e, »o, FIRHIAEEI L YR RN
ERESEOREL ST 2 hkd®, 1/3
FRmean/1/3 ERmean W5 EEZ ke Z 5,
CofeiE x, HCM #, HT #2EL T WT Lo
iz r=—0.77 D FEE A DHEEE 27~ L 7z (Fig. 8).

b5 —oEETERECEETIRFLLTE
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EBEOMHRNRHS. HCM 34z, OFE0b
DOEFIOREONEEL DL, ERERDLT
X, ZOREOVIAICE bFBKICHE > LEE
EE o interstitial fibrosis!819 {,FHE L /2 - TKL 5.
Z &1z Hess 519%, ABXR.LMTI VT myocardial
stiffness ZEZDODHES, DFRBEoOKE ST
X7, ZE=Zo interstitial fibrosis DILEIZ L 3
EBRRTWB. bhvbh DOER OHFE LA
A7V —EfToTE 6, HEEH o filling rate &
Y % 7-#81E A% interstitial fibrosis % & DFEEE Kk
LYBZ»EBALLE227. LEL, Telh7—
WA A=TrFIeBnT, WRHOEEFHERTH
BEE & D SR 7o JLERHAFRERE 1/3 FRmean 35 L O
1/3 FRmean/1/3 ERmean ¥, JERLODOTEFEER S
3 FE, ztiz1/3 FRmean {3 HCM Zickn
T, EOBEREE ORE 2 ZBMICHET 5 LT
BFRREELEZEx bR

V. & @

R 200, BifLEMLIEXR (HT) 104, FEXHE
DFFIE (HCM) 2041 & b5 i, Lfksic 2 7 99mTc
DT =g X =TT b LT, EZIEREE
(LVEF, 1/3 ERmean), #;5E#i#5 £ (1/3 FRmean,
FRmax) 3k, z LIicHEHEENERLICE
FAHEREERAL .

1. EZINfE#AE o LVEF @ HCM # Gl
#EEX Y, 1/3 ERmean (3 HCM Bt Glaiat,
HT #X VARICHMEZ R L 2 2%, @K, HT
FEoficiz LVEF, 1/3 ERmean : L EEE 4
holz.

2. JrER¥AIEE N, FRmax i3 3 HE THE
=B Bl h o722, 1/3 FRmean i3 HCM #, HT
HTEEDPET 27, 1/3FRmean 2BREE
(<1.56 sec™)) # 2 L 74z, HCM Z£204 51341,
HT 10450 8 flicfEfEL .

3. HCM gz HiEic X 5 MERREE, POED
HiZE X v NYHA Class I, Class II or III o 2 gic
by THRE L7z & =5, LVEF, 1/3 ERmean DIy
WEHsEE, FLEEMEE DN FRmax 3B CER &7
Ao 7223, 1/3 FRmean (% Class II or III ¢ Class

2048 5 (1983)

I L VEEDE TR L. %7z Class II or III
B3 R 1Z2H] 1/3 FRmean o £ {E
(<1.56sec™!) /R L 7z. ¥ 7=~ FRmax 2 E%{E
(<236sec™)) #E L7z 5Hix, 24| Class II or
HnIicjgLizz.

4. ME—FKLza—Xk R EERORE
B (LEPREE+ZEZHRER) &, HT 104] &,
HCM oA apical hypertrophy % &< 1541 & 25
5] 1/3 FRmean/1/3 ERmean & ®fgiz r=—0.77
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Summary

Usefulness of Diastolic Phase Index by Gated Cardiac Blood Pool Imaging
in Patients with Left Ventricular Hypertrophy

Michihiro NARITA*, Tadashi KURIHARA*, Kenichi MURANO¥,
Masahisa UsaMi*, Minoru HoNDA** and Keisuke KANAO**

* Department of Internal Medicine, Sumitomo Hospital
** Devision of Nuclear Medicine, Sumitomo Hospital

To assess the felt ventricular (LV) diastolic filling
rate in patients with LV hypertrophy, we analyzed
LV time activity curves obtained from gated
cardiac blood pool imaging. Gated cardiac blood
pool imaging with Tc-99m were obtained at rest
in 20 normal subjects, 20 patients with hyper-
trophic cardiomyopathy (HCM) and 10 patients
with hypertensive hypertrophy (HT). As systolic
indices we obtained LV ejection fraction (EF)
and mean first third ejection rate (1/3 ERmean).
And as diastolic indices, mean filling rate during
the first third of diastole (1/3 FRmean) and max-
imal filling rate during the whole diastole (FRmax)
were calculated.

LVEF and 1/3 ERmean in patients with HT
were not different significantly from normal, but
those in patients with HCM were significantly
greater than normal (p<<0.01), besides 1/3 ERmean
in patients with HCM was greater than that in HT
(p<0.01). Among diastolic phase indices, FRmax
was not different significantly between 3 groups,
but 1/3 FRmean in HCM (1.474-0.30 sec™!) and

HT (1.34+0.38 sec™1) was significantly lower (p<
0.001) than normal (2.10+£0.27 sec™!). Abnormal
1/3 FRmean (< 1.56 sec™1) was found in 659, of
HCM and 80%, of HT. Besides, in patients with
HCM, 10 patients who had exertional dyspnea
and anginal chest pain (NYHA Class II or III)
showed significantly lower 1/3 FRmean values
than 10 patients without symptoms (1.25+
0.15 sec’! vs 1.704+0.25 sec”!, p<0.01). 1/3
FRmean did not correlated well with LV wall
thickness (summation of septal and posterior wall
thickness) which was measured by ecohocardio-
graphy. But the ratio of 1/3 FRmean to 1/3 ER-
mean correlated well (r=—0.77, p<0.01) with
wall thickness in patients with LV hypertrophy.

In conclusion, early diastolic phase index (1/3
FRmean) was useful for the detection of LV hyper-
trophy and to evaluate functional impairment in
patients with HCM.

Key words: left ventricular hypertrophy, di-
astolic phase index, mean first third filling rate,
gated blood pool imaging.

Presented by Medical*Online



	1133
	1134
	1135
	1136
	1137
	1138
	1139
	1140
	1141
	1142
	1143
	1144



