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Summary

Left ventricular (LV) diastolic properties in dilated cardiomyopathy (DCM), transmural myo-
cardial infarction (TMI), and hypertrophic cardiomyopathy (HCM) were evaluated. Radionuclide
angiography and M-mode echocardiography were performed for 11 cases of DCM, 40 cases of TMI, 21
cases of HCM, and nine normal control subjects. In DCM, the peak filling rate (PFR) and filling frac-
tion (FF) were significantly reduced, but the time to the peak filling rate (TPFR) was not prolonged.
In TMI, both the PFR and FF were significantly reduced. Moreover, the TPFR was significantly
prolonged in TMI as compared to DCM. Although depression of the PFR in HCM was not apparent,
prolongation of the TPFR in HCM was marked. In DCM, there was good correlation between the
PFR and left ventricular ejection fraction (EF) (r=0.71, p<0.03). In TMI, there was a good cor-
relation between the TPFR and the standard deviation of the LV phase angle histogram (SDP), indicat-
ing LV asynergy (r=0.589, p<0.005). In HCM, both the FF and PFR correlated inversely with the
LV wall thickness (r=—0.74, p<0.008; r=—0.581, p<0.03, respectively).

These results indicate that various factors affect LV diastolic properties in heart disease, and that
radionuclide angiography is a valuable technique for evaluating LV diastolic function.
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SIFRITEERT R, LEN, O a—[, Mgk
LR EBIOLB»7F—FA BREICE Y
DCM & 27 L7z 11 i (4l 34-52 %), BEEM:L
fRpfEgE (TMI) L2yt L 1< 40 4] (FiEEEEZE 20 41,
TEEREZE 20 1) ; 4Ff 31-66 5%), L RIIEELR %
Bz HCM 21 f5] (46l 16-67 %) 36 X N IE# %t
B (3HR) 9 4l (4EHG 16-79 %) T, SBERHIC T4
WBOBEERZERRD bhid -7z (Table 1)
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1) i radionuclide angiography
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SRR L VL, EEREBICELE EE
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Table 1. Materials

berel Sex  Age
Dig?)tédl\glrdiomyopathy 1 {1%’[ Z 34-52
T oretion (s [J1 ] 3166
ey w1 e
Controls 9 {1}\?/1 T 1679

H, Fourier 3 YELlZMiL, Z=ERRE-AKH
o B LU E ORISR E fERL L 7 (Fig. 1).
HoZe<, EERMENEEL LTEERHR
(LVEF) #, #3RRHID0IEE L LT peak filling
rate (PFR), time to peak filling rate (TPFR)
B L filling fraction (FF) Zsk®7-. TMI #t
KOWTRERTVFV—DEE L LT, £X
phase image fi##ric X v, &Ef|D phase angle
histogram #{Epk L, Z2Z mean phase angle,
B IO Z0RHERZE (SDP) 2HH L.

2. pxa—[

HCM EfliconwTid, D= a—REZE
WX Y M £— FEHENLICT, ILREHLE
rigaEE (IVST) B X UE=E#ERE (WTd) 23k
Y, MEOAFEZLEROIEEL L. 2k,
WHFRORE REPIE 3 BHRICHETTL 2.

= 7

1. EFHER - RS

1) Z=EH®= (LVEF): DCM, TMI @<
13, Wik L LVEF 3aZIZIEFLTE Y,
DCM #t<ix TMI izl LTHARBETLT
wiz. —%, HCM #t<ix LVEF i BIFT, %t
BRLEALIREIRD bR - (Fig. 2).

2) Peak filling rate (PFR): »tBBEficH L
DCM, TMI #<c» PFR 3AZEIETFLTY
7233, HCM LXtBEL oficHL P RELR
»ih ol (Fig. 3).

3) Time to PFR (TPFR): xMR#ick L

148 —



LV volume curve

End-diastolic
Volume
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1) Systolic function
TES: LV ejection time (msec)
TPER: time to peak ejection rate (msec)
PER: peak ejection rate (EDV/sec)
EF: ejection fraction (%)

2) Diastolic function
TPFR: time to peak filling rate (msec)
PFR: peak filling rate (EDV/sec)
FF: filling fraction (%)

=(D-C/D)x100

D =diastolic counts at the end of the first third of

diastole.

Fig. 1. Indices of left ventricular (LV) systolic
and diastolic functions.

HCM gtco TPFR BHEICEEL T
TMI #icix DCM gicklk L, PFR oK TR
JEThotehs, TPFR OmEREE Tb -
(Fig. 4.

4) Filling fraction (FF): PFR & [EkE, >t
MRsicik L DCM g, TMI #f o FF 33
IR TF LW, —J, HCM o ific it
L, b0 REEHF Lks -l (Fig. ).

LI b o BIRIEIC I 0 % A2 SEREBR I RE RS o 451
% Table 2 iz L wi-. +74bbH, DCM <
it PFR & FF 3BT L T2, TPFR
BEELT WA 2ok, TMI g1z PFR &

R REAR S

Table 2. Early diastolic properties of the left
ventricle in DCM, TMI and HCM

= Index

PFR TPFR FF

Heart disease
DCM 1l — 1!
TMI ! 1 1
HCM N 1 N

The downsloping arrows (\,) mean that some pa-
tients in this group have depression of the index, but
there is no statistical difference compared to that of
the control group.

EF(%) %:m%%os a2 A
- 39.9+14.9 %/
27.4+11.6 /
40- %
/
° /
%
20- %
10 %
0 .

Cont DCM ™I HCM
9 (1) @0 (@21
Fig. 2. Left ventricular ejection fraction (LV-
EF). ( )=No. of cases.
LVEF is reduced in both DCM and TMI; the
reduction in DCM is greater than that in TMI.

FF 13 DCM #LRRICET LTV, 20
fiEix DCM B X v IRETH -7, —JF, DCM
BickL, TPFR IEE 2R 5 2> Tdh - 7.
HCM #tcix TPFR 23%ffR#Etlc L EEL T
w7z, PFR & FF o TiHETFH LD &
Nabo0, FEHFNICHEREERZR D 2 -
yred
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Cont DCM TMI  HCM
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Fig. 3. Peak filling rate (PFR).
In both DCM and TMI, PFR is decreased, but not
in HCM.

2. DEREEIRREIC faHéEi?}‘ﬁEiﬁi‘ EDREE

1) DCMﬁ$ i+ % PFR & LVEF oy :

IXWIﬁLkwT,EEVE% ED {REETH
% PFR 1z, IiE#rEofRfEcd 5 LVEF L g
I IEOMB % 7R L7 (Fig. 6).

2) TMI jpticsiy s TPFR L5 SDP »
DG : ERIEREOfETH S TPFR L2
E7vFI—0iEThHEE SDP L olijic
3, BERIEHESR® bhic (Fig 7).

3) HCM pticsiy s PFR, FF r7EshEE
Lofig: HCM z,%(‘qtsmfzzt FF, PFR %
DAL bRHRERICHE LIREZ 7R S A8 2y o 72 23,
FF » fesshEs L A oBz R Lz (Fig. 8).

Rk, PFR L/EssBER A oMZ R L
7 (Fig. 9), HCM BT oOiRMEREAR 20 IFIE
<o TPFR 13, E=SEEE L5 72BE
EIRE ol

TPFR

msec

- | #P<0.05
#P<0.05
1

175+53 185+35

100+

Cont DCM TMI HCM
o an @) Q@Y

Fig. 4. Time to peak filling rate (TPFR).
TPFR in HCM or TMI is significantly prolonged
as compared with that in DCM.
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fil 0OV HBIEW I, SEfE: radionuclide angio-
graphy #JfTL, % OEERFI-ARMHR LY,
EEEREREOTRE L LT, ThZh PFR,
TPFR, 3 X0 FF #skw, #%HE <ok
Pe# it L7z, DCM fj<ix PFR, FF 13358
& F L7z2s, TPFR o@ERZED bhidro
72, b ofEg: Grossman 59 DL S T
—FAREIC L WG, FIE—ETIL0LE
bhi. g TMI ficix PFR, FF 2K
L, &bic DCM #filictkL TPFR DiERANZ
B Td - 7-. Magorien & FLERLLTES X
O EBRIE BiE ] lc  radionuclide angiography
LDl 7 — 7 VR & R ICHETT L, AT
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X0 HEohnik PFR EHFICX Y HLhIchoRRE
P dP/dt, 7esgiigr e sl L OE S ERIIE
L ORI B2 BB O L+ 2 L xRS L,
Wi, AEEHREOTER L LTo PFR of%)
HEFELTWS. SEIOFERE, D17 —7

P:NS
r 1
% P<0.05
# P<0.01 P:NS
FF(%) Dl '
40.2+11.7 39.1+11.6
50 4
26.6+14.5
40 -
30 A
14.9+11.0
20 1
10 4
0

Cont DCM ™I HCM
9 A1 40 (2D
Fig. 5. Filling fraction (FF).
In both DCM and TMI, FF is apparently de-
pressed, but the reduction is not significant in HCM.

PFR
(EDV/sec)
2.0 .
1.5
L]
1.0 1
, y=0.032x+-0.107
* ' y=0.71 (P<0.03)
0.5 A .

10 20 30 40 50 EF (%)

Fig. 6. Correlation between PFR and LVEF in
DCM.

IEERERER S

TPFR _
(msec) y=3.72x+124.5
300 7=0.589(P <0.005)
200
e
100 o o
0 10 20 30 40 SDP

Fig. 7. TPFR and standard deviation of the
phase angle of the LV (SDP) in TMI.

FF(%)
..
60- [ y=—1.34x+85.7
\ y=—0.74(P<0.008)
501 .
401
30
201
104
0 ; . : : :
10 20 30 40 50 Th(mm)
(IVST+WTd)

Fig. 8. Relationship between FF and LV wall
thickness (Th) in HCM.
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y=—0.091x+5.49

rElgtwsec) { y=—0.581(P<0.03)

4.0
3.0

2.0

1.0

5'0 Th(mm)
{IVST+WTd)
Fig. 9. Relationship between PFR and LV wall
thickness (Th) in HCM.
IVST =interventricular septal thickness; WTd=
left ventricular posterior wall thickness.

10 20 30 4'0

NMEEIZ L %5 Mann 52 0 BftENRS, IV
Grossman 5% OIFERLLHEICB T 5t e —
H+5H0Thotz. E2 HCM i2onTig,
PFR axtB#ficlk L FERET&2RES, 20
gz Sanderson SV DNMES T —F MVREIC
raet—FLTwWi. zhicx L, TPFR i3
SHBHEICH LABRIERL TR Y, BRELLHE
<o T 0iERD LIS+ 2R R L Bbhic.
ERIESRECKEY K F T EERTFLLT
i3, DCM fi <, JREHIMEDCIRIETH 5 PFR
LiviERIoigEcH 5 LVEF L ofic RIFRIE
HE ED bhiZ & XY, EXINHEE L EEH
SN BFBECEEL VW LR HES .
FiEAFTRE TMI #Ti@»oh TR by,
Brutsaert H2DFELL—HTH5L DO TH -
7.
F 7z, TMI {5lT 0 EZEIIEMEEREE OKFHH
jgEchs TPFR offit, EE7 v+ vV —0iF
EcdH 5% phase angle histogram DOEH(R

#1& (SDP) L BRRFRIERBERLIZZ L2 b,
TMI @ oZEEIREIEREICE, EEOIE,
iR O BRI R X O ERINRE— 2R < BT
BrExbNhD. FEMEDRMEIE Brutsaert 510
ZX-oThbdBRHhTNS.

HCM # T 0 S LR AEREE O R BT R13
TPFR oiEETH-7-. PFR, FF K FEM
ERTLOD, HBHELOZEFHALL TP
B, BROETH 5 EEEEE L ix RIF5 A
#RLTwWik. Grossman 593, JERLTHORE
BIEEFTEEE 088 ch 5 chamber stiff-
ness LZAEZEEE L ORIC, BEFRIEFMBERSL
+5z Lx#EL TS, Radionuclide angiog-
raphy 12 X W kw 7z PFR @ie@mE=24%
HHOKETHY, EZERAFEEOKELZT S
¢ chamber stiffness L iIZ B -7-BH%KE2EHT
%50, SEOMERE, ERLTOEEIREER,
EREENEERRTLRZZLETBRTEH0
TH5.

Radionuclide angiography iz k 2 Z2 2 psfE-
AREROENE, Lxza—K, Dy F—F
BREIC X 2EEHECMITL Rz v, IRAIKS
ERERIRERPAFECH L ToMETH S 2
&, BXU B, BRSO BREIC ES < oAl
RAETHBZ LR EDHWEETS. Lal,
DEAEOZRITGHFHME X FIEE T d v, &g,
HCM fili ¥ pZ & EXHEO BBED b
NABEFITIE, fETE ERCITAZER: A7
5. SERWEZIGEEEOR T 3 BIRNE
FILOWTIE, BERFHLBRHAILE L BEbh
3.

7 #

ERRL LA E (DCM) 11 4], BEREHOMHESE
(TMI) 40 5, 3 X OHERBLLGE (HCM) 21 4
T, ERIRHEELFEEL, fhoRF L o
M % #Et4 % 72, radionuclide angiography #
#EiT, M E— Fbxa—REiEs&kl, EFMGR
119 45l % N % T HARES L 7.
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#E (PFR) B ozt (FF) a5t @aticibL
EFLTWER(E bic p<001), PFR &k
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DEDRRELY, ZhZholEREICBIT A
FIRAFHEIC SRR TFREEERIEL TS
T & »REMe & h, radionuclide angiography #2374
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R A RSB CEHFEE L ET.
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