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EE “Temultigate L7 —/V A 2=V v %, LEFIC, #F 1446, EBIIRES (CAD) 554 THAT,
LEEAFEMM L VR 7= diastolic phase index » CAD (23313 245 FtE X 3L 7z. Diastolic phase index
& LT, HEREH 13 ick1) 2 £V RMMEE (1/3 FR-mean), B RFEFEE, RMROM, WKL
ETOBERKEBEED 4 E L2 RD7-. WFho index H EZEHR (EF) L BiFniEEEZRL, BEELE
T o7z, CAD it EF EEFE» L EREESER © Group I (26f) &, EF KT 72 3REEGRFE O H
% Group II 294)) Iz X4 L7z, W¥ho diastoic diastolic phase index 3 f@% &, Group I, Group II %
RBIL 27225, Z &iz 1/3 FR-mean T, 1.70sec™! Kiiiz REE L 232 L T, CAD »91Y% (Group
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LHRABERLEZ b,
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energy dependent process ¢& Y 1'®, PIFTX b
RERRE O EE S EIRES (CAD) TLIZL X #l
BINZHEIEE S h T & 7239, Bic Waters
590 I EERLL, Mann 59, Papapietro 570
BERTFZEx, CAD 2\, ERTERERE
X, ICHEMREREE IC S o TR Z Y, A=A
HORMYP OB LIERETH D Z L ETRML .

Wk, NTH T 2 EEIIRBRERE L, LY
2B 5 JERFHBAMR (stiffness)®® o, &5 4ES]
2B BEZLELL (peak negative dP/dt, time con-
stant TY~"9 L Y Iflish T &7z, 5 ™Tc ic
IBLT—nA 2=, EEINFEKIES I

* ERGRBENF

R TAYb—TE

Zft:5T4E4 5 221

FMHRZAT C STHE6 A9 R

BIREERSE - KERATALR P28 5-2-2 (8 530)
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B, AEOHIEREE~OISHZ X by Thi
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BEBRLT —NA 2=V LY 2 EERK
HigRE b Lo, Mx ORMIERE & Ry, CAD
O DEEREFHEIC 317 5 T h bILRIFECF M2
BatL .

I HNREFE

1. » %

XL, BE1AMF L, FEEARD 1L EIT5
%L LD R H+ % CAD 55 floi 69 #lTHh
3. fEEART, RE, B X, OEN, LT
-y, MREZLLHEISRERT, 5B
1247), 4z 2, FHE#EE37+125% (mean4-SD)
(28-5418) TH 3. CAD oNFx, B40fF], 415
B, SEHERS 60.24+8.9 5% (46-70 5%) <, N335
TLHEEOBEERIVCLEN ERE Qs
Wiz, ZoOBEEM, £FENREZ3IVAUE
FREL TWie. 7502040, RERIL
FEETLTW. BREEHIRE X V58BT3 L,
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VEORE28%, 2 BRELTH], 3 BOREI0FTH

-7z

i, ODARKREOER, L= —HELEX
2 ETHIESNZ, RFEORFRL YR L.

2. K &

D7 — A 2 — 7%, parallel hole, all
purpose collimator % 3%£& L 7z Pho/Gamma V !
VUFHAZELEBEHEI=a s a—F —
(Scintipac 1200) iz on line THGE LIFE LI,
OMTed RN THRIMIERIZ 5 N L%, LR
EARL T, IEME &, collimator # Bfilic 10 fE2 EL
T2 ERTAMI40EE(LAO-40) o 2 5[4 X Y, multiple
gate Zgkx vy, 1 7 L — 24 30 msec DR T, 84
75— 2RI LY. F—F2EBICELT, —
EDORRBEBELONUDREL, BREH R

m&Eh 3 RRE@EHE—EICRhD XSl

EM, LAODA A — Y2 BHE & L TESES DB

19 % 8 5 (1982)

BE2ATOfh, LR (ED), ULkEH<H] (ES) o
EZiD% isocount I THIH L, BEESIRE OF
EOYE 1T o722, LAO 4 2 —Y TR REN
HEDOMIZ, ED OomBEF LS 0 ESITBiF3
hemiaxis DEHER & kW, BEEE)RM OYEICHK
E€ iz,

LAO o5 —# X v, background # [§% L 7%,
E=E D time activity curve (FFEHBH) 7D 1 Kk
WAt E ERR, oMMz b LT, ERNNEY
fRiE L, EERMEELZ R,

ERIEREEL LTz, ZEEFHER (EF) o
£+, UKEERH 1/3 \c3iF % 3 B Y 33 & (mean
first third ejection rate'4.1%, 1/3 ER-mean) #:k
¥»7-. Z ® ejection rate |t end-disatolic count T
normalize LRI L 7=, Z= ejection time (%, 7/
BERBERPIHETICT 7 b—2Ebn L &3,
F27L—20LEY 2D ES 7L —20fkY

Systolic Phase Index
1) LVEF (%)

2) 1/3ERmean (sec™)
qutleED

Diastolic Phase Index
1) 1/3FF (%)
(Ca-Ces) /Ca X100

CED' »

8

5

g

2 i Ces /

E-Syi: :ﬂli-D\is! -4
ts ta
dv/dt

2) 1/3FRmean (sec™)
(Ca-Ces)/ta/Cen

3) 1/3FR max (sec™)
4) FR max (sec™)

(-)

) /\WI\
0

time

Fig. 1 Calculation of systolic and diastolic phase indexes. These indexes were obtained
from the left ventricular volume curve and its first differentiation curve. Left
ventricular ejection fraction (LVEF) and mean first third ejection rate (1/3 ER-
mean) were calculated as systolic phase indexes. As diastolic phase indexes, left
ventricular filling fraction during the first third of diastole (1/3 FF), mean first
third filling rate (1/3 FR-mean), maximal filling rate during the first third of diastole
(1/3 FR-max) and maximal filling rate during the whole diastole (FR-max) were
calculated. Cep; end-diastolic counts, Cej; ejected counts during the first third
of ejection period, Ces; end-systolic counts, Cq; diastolic counts at the end of the

first third of diastole.
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ETOMME L, IWEIHIICT 7 b—2FET S
B, ABEMRO TRMA2 S ES 7 L—2a0fk Y
I TORMH L L2,
ERIENEEL LT, UTo4FERDE
(Fig. ). D) IERM 13 2B T2 EED BHR
4172 b b first third filling fraction!® (1/3FF), (2)
YRR 1/3 12 81) 5 Feli#E (mean first third
filling rate, 1/3 ER-mean), (3) #L3EEHI 1/3 ik
% fe K FE 5 o BE (maximal filling rate during
the first third of diastole, 1/3 FR-max), (4) #53E#]
21K T O B K F 8 EE (maximal filling rate during
the whole diastole, FR-max). 1/3 FF, 1/3 FR-
mean 3EEFEHMR L Y Fig. LicRm+K T,
1/3 FR-max, FR-max 3, ZFHFEgh# o 1 ki ih
# Y vskwiz. 1/3 FR-mean, 1/3 FR-max, FR-
max /%, ¥ b end-diastolic count T normalize
LTHRHE L. i3, diastoliclength X ES 7 L

— LT P OEK 7 L — L ETORR L L.
% 3 4, CAD 10405134 T, ZFfRaL 7

—NAA=T 7% 1 BEORKETL ViR LTV,

BRI O B R L 7.

m. # &8

ZHITHRT RELT =V A A=V v IHEDL
fiz (Fig. 2).

CAD %, EF LEZEEBEHRFEOFEL )Y
Group I, Group IT o 2 iz X 4> L 7z. Group I
3, BEHFFL7—A 2= T FE E¥ (255%)
Tho, BEEBIRKE £ 52641 CBOE 1841,
BRIBME M BEZE 8 7, M 59.7£9.2 %) T,
RBRESRE X ThiE, | BREH, 2#
RG], 3ERE 241 TH 7. Group Il 7,
LEERE EF OfRT (<55%) b L 3EEEE BRE
* 212290 (BRIRHEOFEEIE 27 6, BoOME 2 4,

LV Volume Curve & dV/dt Curve
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2990

90
8o
70
6o
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Fig. 2 Left ventricular volume curve and their first differentiation curves which were
obtained from a normal subject (left) and a patient with double-vessel coronary
artery disease (stable angina) (right). EF was similar (65 % vs 61 %) in two subjects.
In normal subject, left ventricular filling during early phase of diastole was rapid,
while, in patient with CAD, left ventricular filling during this period was slow.
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SN 61.247.9 %) <, BBEBIRK TX 45
FhE, 1 EIREISH, 2 BORZE 6 4, 3 B 8
Bt s.

s #E, Group I, Group Il D&z BT R-
R [Eif@, diastolic length IC FEZEIIFEEL A -
7- (Table 1),

1. Diastolic Phase, Index & EF

£, 4 diastolic phase index & EF o [{%
%, Fig.3 om< <, ERERFZ T 2B, %
diastolic phase index ¢ EF ofHEE{R 1%, 1/3
FR-mean < 0.73, 1/3 FR-max < 0.76, FR-max
< 0.83,1/3FF T 081 TH-o7. L»L EF R
50% DA EoEyE, ZOEKRER T 40 A
—Ehwnky, BEHECRFEE2ToE 25,

1/3 FRmean (sect)

19 4 8 5 (1982)

£ diastolic phase index & EF o fgEHREx, 1/3
FR-mean ¢ 0.87 (1/3 FR-mean=0.235.¢0-030EF),
1/3 FR-max ¢ 0.83(1/3 FR-meax=0.414.¢0-028EF)
FR-max 0.89 (FR-max=0.487.¢0-027EF) 1/3FF <
0.87 (1/3 FF=3.35.¢0.038EF) v = X SICRBIF L2
v, EFo&Richblco T "—00gEL k- 7z,

2. Diastolic Phase Index NDF IR

WwWFh o diastolic phase index 455 1 B %
ELE2ROBREMT L —ZL, FlE, H2
| o #EE M ¢ oA E, 1/3FR-mean T 0.97,
1/3 FR-max < 0.98, FR-max < 0.96, 1/3 FF T
0.97 (Fh b p<0.01) Th -z (Fig. 4). F1
EF, 1/3 ER-mean $ HEMIIRF T, H1HE, 5§
2 EREERE OMBGRE I, B0 B D 098, 0.96

1/3 FR max (sec!)

r=0.73 ',_ :° r=0.76
2.00- (p<C0.001) : / 3,00 (p</0.001)
.‘.
. o~ 2.00-
. /
AR 1,00 A
o S '
T T T T T ) T T T T T T
20 40 0 g 20 40 80 Ep
FR max (sec!) 1/3FF (%)
® \:ol.
r=0.83 / r=0.81 *
- 5‘ A .-.
4.0 (p<0.001) Y 60 (p<0.001) -
. 2 . e 8
s :. 1)
2.004 >% 40- o
Y O ] Nl
. 4 . /‘i’.'
1.00 o 20 Tat®
/ N~
T  § T T T L T T I/ T | T 1 T
20 40 80 EF 20 40 60 EF

Fig. 3 Relationship of several diastolic phase indexes to left ventricular ejection fraction
(EF). All diastolic phase indexes correlated well with EF.
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1/3 FR mean (sec) 1/3 FRmax (sec)

2nd an .
r=0.97 r=0.98
] (p<0.01) 1 (p<0.01)
2.00 2.00 ¥
EF (%) LS A
2nd Study . i './0'. i ./ .
r=0.98 / .’
(p<0.01)
50_ T T T 1 T 1
w4 2.00 1st 2.00 pst
FR max (sec!) " 1/3FF (%)
h znd . an
3.00{ r=0.96 . | =097
(p<0.01) (p<0.01)
. 50
=r—1- I T T T 7 ,-” h
50 |
15t Study . .
' 3.00 15t T T g st

Reproducibility of EF and Diastolic Phase Indexes (n=13)

Fig. 4 Reproducibility of ejection fraction (EF) and several diastolic phase indexes.
Reproducibility of all indexes were excellent.

(p<0.01) TH o7c.

3. Diastolic Phase Index (Z k 5 3 B¥DEER!

e e, CAD Group I, Group I1 iz 813 % 45 f&
diastolic phase index, systolic phase index .15
i & 4y4i % Table 1, Fig. 5 iZ;57.

Systolic phase index ™Py EF 1%, g% & &
GroupIl O PHEMICI A RENFETH OO
(63.3+4.9 vs 37.04+10.9%, p<0.001), {3 8E &
Group I 0 EI1X[F% TH o7z (63.3£49 vs
62.44+6.2%, NS). {1/, 1/3 ER-mean %, f%
#, Groupl, Group Il » 3 HZHFREICKH L
28, fed e L Group I (1.39+£0.21 vs 1.18+0.33
sec™!, p<0.05) officix, 727 Y » overlap 27F
EL.

Diastolic phase index X, W3 h o index 3,
fles#, Group I, Group Il # HF EICXKAI L 7<

(Table 1, Fig. 5). #* Z T#lt% & 045 diastolic
phase index DEHEMN H 2 FBHERFZEZ R L - (&
%, 4% diastolic phase index DIEH FIRL{KET
L (1/3 FR-mean ¢ 1.70 sec™, 1/3 FR-max T 2.33
sec™l, FR-max < 2.36sec”!, 1/3FF < 36.8%),

Fig. 6 257+ 1in &, CAD 55#»pN FR-max
4341 (78%) (Group I 15/26, Group II 28/29), 1/3
FR-max 347 (85%) (Group I 18/26, Group II
29/29), 1/3 FF 1% 49 #5] (89%) (Group I 20/26,
Group II 29/29), 1/3 FR-mean it 50 4 (91%)
(Group I 21/26, Group II 29/29) TR¥E%RL
7-. Zh b diastolic phase index o [i] ©, CAD
BT+ B sensitivity [T B B 2 o 1283,
FR-max TR¥E* 2 Lzpliz £ 1/3 FR-max
<, 1/3FR-max CR¥*ELfiz£pl 1/3 FF
<, 1/3FF TEE#E L 2fiz4H] 1/3 FR-mean
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- | TR¥ETE L. @4 < diastolic phase index
218 a8 & & 7, EXTFRRMZZL 2013, FR-max T 1
5’ ﬁ‘; % % E | %1, 1/3 FR-max T 1 i {£ L 7= ® % T overall
Qle |2 = 2 | accuracy %, Fig. 6 IZ;73 L & »nofe. 7,
g i = EF 28 55% Kb L BEEEFHRFEE R LD
5 Ei % 9 % ; ix, CAD 55{fth 29| (53%) Th o7z, %72 1/3
Slagle & g ER-mean m#A bREIC, HAEROTHIML Y
gl= |- - 2 2EERE R R U S ERTREEET 5 &,
f_; a o ‘g CAD 554413047 (55%) (Group 1 7/26, Group II
A H o 5 23129) TR¥EXFL, overall accuracy i3 64%
s g o 5 Thot-. =D CAD ZWicxt+ 5 sensitivity i,
wl s - FR-max !t |3 p<0.05 <, 1/3 FR-max, 1/3 FF,
% EEQ & é *2 1/3 FR-mean } |3 p<0.005 THEICED) - 7.
g égﬁ g ;’g 'él 4. Diastolic Phase Index & Systolic Phase
£l E - . Index D3FEE
; @ o *: *‘: é diastolic phase index & systolic phase Index #%
g1 a4 3 o4 e S+ 572, diastolic phase index & LTI,
2l |7 |8 & 2 |8 CAD BWisEE » 5 b 5 72 - 7z 1/3 FR-mean %,
g o le :%‘ *‘%' 2 systolic phase index » L Tix 1/3ER-mean % 3&0\,
Ay § gro 34 3 33 - i ot (1/3FR-mean [ 1/3ER-mean) G L 7=.
Sle|BEly 2 2 % BERET, = O HE 1.66£0.22 T b - 72 A%,
AE|, |° ¢ £ Group I % 1.12:£0.30 & & & (p<0.001) &
§ % ’é:\ ¥ x ¥ é F#5kL7. Group Il T3, Z»Hi31.02+0.29
2|8 ﬁé’ ?lj E .% 8 LELITIEME L 7 - 7228, GroupI & Group Il
.§ Qle™id 5 2 2 DRI EEILTEIE L 75 - 7= (Table 1, Fig. 7).
§ |~ & & |V
AL B v R
gl =% 5 8 | Rk, EEOMEEER, £L L THEROE
YT T g BRERSY ©, SELRMICBT 8 EELSY
25 8 ¥ 8 E IOBmLLATERD, Lxa—RE hRo ik
25 |4 & & ¥ RO ZEE AR (EF-slope)® ®, ¥ 57 ¥
a A - + D xR EEARIRE b LICL TR bRIE
s 2 2 g |V ERAFMHE (DIV/AOD Lo oFe, S
%58 % 3 03 |- B 2 EEAMEIC S LTV TERLRKES
B2 R 2§ |4 BRHLED LT BRHBIFDRTEL.
~ 1% T NFH = PLT =4 A=V 7, 1
§ |E2:8:3|5 TOEEFMOLE(LE FBMLE L SRS 5
S ggg ggg & HETHV®, SE, bhbhiz, L7 —nA
A=T v kY 2 EREREHOREER L T 0

1 ks z b LI, EERAMWHE, E£ZFH
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EF (%)
::{_ "1
it
1T 4T .
40 1
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201 :
E p017

T T T
N Grl Grll

{- mean* SD

1/3 FRmean(sec!)

N Grl Grll

1/3 FRmax (sec-!)

1] . . .
i{ : o0
2.004 ! « PO 3.004 4| =
] :l - o
<t 2.00 ': -
.00 414 il 3
{i 1.00 s -3
“p 01 po %
T T T T T T
N Grl Grll N Grl Grll
FRmax (sec-!) 1/3FF (%)

'} @ <0 } .
3.001 41 ¢ o *, T h
. 00: : . .:o:{ 1 3

. [ ]
2.00 ’:‘ s 4049 . i
< - ‘ H
. 5 h { 3
1.00 — ee 20 : ;
—p<.01 % . J{-
. 1 p<.01~ '.1;

N Grl Grll

Fig. 5 Ejection fraction (EF) and several diastolic phase indexes among three groups
(Normal, Group I and Group II). Every diastolic phase index could differentiate
these three groups.

EF<55%
A/O
WMA

FRmax<2.36

1/3 FRmax<2.33

1/3FF<36.8

Sensitivity

[ 0%

sl

[ V277 5%
55% 0%

| VZi%7777196%77
113FRmean<1.70[ 1V 81% 0/ 095%/)

Grl
(n=26)

Grll
(n=29)

Sensitivity Overall
(GrI +GrlI) Accuracy

53% 62%

78% 81%

85% 87%

89% 91%

91% 93%

Fig. 6 Sensitivity and overall accuracy of diastolic phase indexes for the detection of

CAD.

The mean value minus 2 SD of Normal group was defined as the lowest normal
limits in each diastolic phase index. Every diastolic phase index is more sensitive
and more accurate to detect CAD than reduced EF and/or wall motion ab-

normality. Among them, 1/3 FR-mean was most sensitive.
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1/3 FR mean
1/3 ER mean

2.019

—_—

19 % 8 5 (1982)

- odd

N p<0.00l —N— NS —

1
Normal

(n=14)

T
Grl Grll
(n=26) (n=29)

Fig. 7 The ratio of 1/3 FR-mean to 1/3 ER-mean. The ratios in Group I and Group 11
were significantly lower than that of Normal. But the ratio was not different

between Group I and Group II.

# X v diastoic phase index %k, FofFHM
% k3t L7-. Diastolic phase index & L Tix, &
RHI MR % U T O R K FEREE (FR-max) o fil
2, HRBRMIC S O R BA L. IEREIL
L THEAR#ARGE 1/3 23BA 72 01%, FR-max 23,

fEE R, CAD IZBWTEIRHOoThII D 58
DD, JLEEHRTA 1/3 it KfE—% L TH Y (FR-
max D& A I 7, BEHTIILEMEI RO
30+ 6% Bz, Groupl Tix 374+8% Bz,
Group II T 35+79% K s #H ) (Table 1),

o Fig. 2 izrshz k50T, @EflcrAER
BREOBIML, EEHOBBE LLCRFETH S
DIZK L, CAD Tk ES #iERHIc B 2K
BoEmIiERT, EREH 13 ORI VA
EEnBHE, BiZ, LA 2 —CoRBUTE
SMoT, —EDRREBELHLNLLDHREL,

BREPICERREN % R-R [HESREH—E £
EhBX5IZLTW3Y, ZATHOHEINED
»H U 5 ejection time DA AT HIZ L 38
BB OOT 223, REH 13 Luv ) B E
L time interval (170442 msec) i34 Y fREIC ¢

brnwekEIXDbhlZ Lick 3.

Z OYLEERM 1/3 o diastolic phase index &
LT, Reduto 510 NEL L -EEM 1/3 T
EEFRME (1/3FF), LERH 1/3 ToRK K
HELSMC, SEbhbhix, HEEEM 131k
2 WV FERGEEE (1/3 FR-mean) 2 #7212 B,
REL 2.

T Ll, ESIRMARELE VR ik
s CAD ZMic ki3 252 25720,
CAD % EF [E¥ ThoA=ESEE) O 72 Group
L, Thbt, KPLOLT—NA A=V L 7
ORFEFRTIIIER LHIEShD Bt &, EF 0K,
b L REZBEEGHRFE O H 5 Group Il iI2h T,
IO3FEREELooREI LI 2B, wWTho
diastolic phase index 1, fgt&# &, Group I, Group
I o3EFECKH L X 2 (Fig. 5). Uk s
systolic phase index X\ i1 % mean first third
ejection ratel4.19 (1/3 ER-mean) %, = 3E%
FEIEM L, @& #, Groupl o ficix
overlap 3% <, {@&#¥E T» mean-2SD #E¥ T
fR& L7-Bsn, CAD 2ZMricst+ % sensitivity 13,
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L o diastolic phase index §,, 1/3 ER-mean, EF,
RESET) SO0 o B & v - 7o IUERRE S0 & Y fiEh
T3 Y, Z b diastolic phase index & F 4 7=
M35 L L bic, CAD icHW\Tid, HLEEIED
FEE A UHERAERE SIS e > TV B Z L BRI L
7. oz ik, 1/3 FR-mean Yt 1/3 ER-mean
ok (Fig. 7) TELICH L ko7, $5b D5
CAD #tcix, Groupl, Group Il & ¢, Z ok
DM REIC LﬁE kf&—F LTw32%, Groupl
& Group 11 oz FEAEEERLN.
Nz ta,u%%@ ®&ﬁn%wa0mwlr
ERRE D AR DR TF & ISR RE O KT 23 A
B, & BICOHEREREE o i) < 78 - 72 Group 11
T, LESREORTICM, INHERERE D KiE 7
EFBHBE LT3 EE2 L. 2,
Papapietro ©,7 %3, Z5[># 5 T x 7= peak negative
dP/dt L peak positive dP/dt o >+, CAD T
PR RERE S IR RERE T IS~ TR 2 B &
Rl LNLRERTH S,

Diastolic phase index » [ ¢ix, 1/3 ER-mean,
1/3 FF, 1/3 FR-max, FR-max o|[i< CAD
2%+ % sensitivity, overall accuracy 234 {h T
7= (Fig. 6). Zi# 5o index o CAD 2Kzt
+ % sensitivity 1213, FEFRHRAREETAVD
o @, FR-max © CAD O EN IR & i fEf
X445 1/3 FR-max <, 1/3 FR-max © CAD »
fEEDR S e pliz 2l 1/FF ©, %72 1/3FFT
CAD 0O {f{EAVR S e fiefflix 424 1/3 FR-mean
< CAD o fifErsr&hi-z &, %7 1/3FF, 1/3
FR-mean T, {6 < 5 (RAH (<mean-2$D)

RRTERISTFEEL Ao 2 LV B AP
~ v, diastolic phase index o N T3, :bzhba"t
DO#E% L1 1/3 FR-mean & Reduto 10 0
L7z 1/3FF &I Tw s L&z b,

WFRICLTOLT — A A= v 7 TOHLHE
RO RBEEL L v sk » & h /- diastolic phase
index, #%kic 1/3 FR-mean (X, CAD i\ T
cardiac performance # X < JxkL, = 9 L 724K
MRS o Bani: CAD IC8 W\ T, R I
BEERE X v BB L, Z 5% performance »

B2 R smsOICHEHEE L LRI, L
L, 95 LickesirikpaeRissx, CAD (cBgs
L 72 M O O FEIR(E D A T <, OIEK, O
WAk, CILKFEORT, BRiZ, LEKRDEEL
D153 SRNTODBEKRD H D6, LA 2 )
BRAA L 72ns, BT 2 9 LIIRTIC & 2 TR RE
DIETF 2, CAD IZHisk+ 2 ILEBREDO KT L #
MECHE L T B B2 50, Thix, §%0O#
BE Lz,

V. #& iR

1) %y, 99mTc |2 & % multigate [y 7° — L
A A=V b 2 R EERMRE L LG,
& O PR E (1/3FF, 1/3FR-mean, 1/3FR-max,
FR-max) #:R®», Zh RO BIR % H i

SRR, fle 1441, E@Jmﬁ%éﬁd\ﬁ%&%%
IR L 72,

2) WTFhOILESIEE L EF g0 B &
U7z, @RS, EF B4 CASBSER)IE
4o Group 1 (n=26) &, EF 0K T &/ i3 £%
BESEB R 2 5+ % Group 11 (n=29) » 2 #f iz

XKALz, WEFh o LESHRE L, i,
Group I, Group Il @ 3 & XRIL 7-.

3)  flEEEC OB ILRWHEEREOFIIM L Y 247
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Summary

Usefulness of Diastolic Phase Indexes by Gated Cardiac Blood
Pool Imaging in Patients with Coronary Artery Disease

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

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

In patients with coronary artery disease (CAD),
various left ventricular diastolic phase indexes were
obtained from multi-gated blood pool imaging
with 99mTc,

As early diastolic phase indexes, during the first
third of diastole, filling fraction (1/3 FF), mean
filling rate (1/3 FR-mean) and maximal filling rate
(1/3 FR-max) were calculated. In addition, maxi-
mal filling rate during whole diastole (FR-max)
was calculated.

These diastolic phase indexes correlated with left
ventricular ejection fraction (LVEF) (r=0.73,
p>0.001). A good reproducibility was obtained in
each of diastolic phase index (r=0.96). Subjects
were divided into 3 groups: Normal (n=14),
Group I (n=26); CAD with normal LVEF
(=55?%,) and normal wall motion and Group 11
(n—29); CAD with reduced LVEF and/or abnor-
mal wall motion. With these diastolic phase in-

dexes, 3 groups could be differentiated (p <0.001).
If we take the mean value minus 2SD of Normal
group as the lower limits of normal, diastolic
phase indexes were more sensitive to separate CAD
from normal subjects (1/3 FR-mean>1/3 FF>
1/3 FR-max>FR-max in order of sensitivity) than
systolic functions such as LVEF, wall motion
abnormality and mean first third ejection rate
(1/3 ER-mean). Abnormality in 1/3 FR-mean
(<1.70 sec™!) was found in 919 of patients with
CAD (81% of Group I, 100% of Group II). The
comparison of 1/3 FR-mean with 1/3 ER-mean re-
vealed that early diastolic phase index was sensi-
tive indicator of the left ventricular dysfunction
due to myocardial ischemia.

Key words: gated blood pool imaging, dia-
stolic phase index, mean first third filling rate,
coronary artery disease.
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