(R #)

DT —=WVA A=V X5, BIEOREEIZERT
#F& Systolic Phase Index o FE{ff

AEHE FERE
AH ok

F o OIE* k—* FREGA*

@R EA™

T

By YIMTC.LAF—vA A= U 7 iR, @144, SiikESR (CAD) 474 TfTvy, 458 systolic
phase index ® CAD 2ic 317 5 5 FitE 2 #&t L7z. Systolic phase index & L Tix, Z=EHR (EF) »
1Z7>i1z, mean normalized systloic ejection rate, first third ejection fraction, £ 32 peak ejection rate # %
KPTERIIARE /21T, F O A TOARA T normalize L7- SAV/At/EDYV, SAV/dt/V » 4 %Rk 7z
Who index §, EF L RIFiMEBEZ R L, BHUELRFTH o7/, CAD X, EF EF CEZREEIE
® Group I (n=16) &, EF 0T 3BEEHRFE DO H S Group Il (n=31) i 2FZMT72. WTFho
index b tHEE L Group II Z XA L 2 7223, % & Group I X5 LE/20iX SAV/dt/V o H T, SdV/
dt/V<4.00sec! # BRH{EL+2Z LT, CAD » 91% (Group II o 100%, Group I » 75%) < CAD »
FENTR S, EBARRL T VA A—U07X0ix, ORERSS L0, CAD o2k AR

409

BETHI LB LN,

L #% §

LR, YT L7 — A A =T I bR
T EZFBHE (EF) ©, EZEEFRE LML,
R ORBOZETCFHRICE R T H 2 2302,
ZOBWREX, OHEEF 2RV Tixt+areix
WZ WD, ZHIGEBIARFRRIZ DL T — A R
—Vv I RTO LT, BOEDRBOSERE
Kigizim kL, »o, EZEFHEDD 5 5493,
BEARBEL T — VA A=V v ik, 748
BEMOEMHEIC I 514 2 =0k, T — 7RI
D —B DO LIRS Z L oREES, KB
BEWLOPOENHRERZEL TV,
#5, Slutsky &7 %, early systolic phase index |
holosystolic phase index (ff]x1¥ EF) X v, il

* ERIEBENE
¥ @/ OTAYN—T=E
ZfF:ST4E1 A TR
B2t ST4E2 H10R
BIREERSE | KIRTFIER P28 5-2-2 (@ 530)
FERRBEAE
R B £ B

HOEBROBET ICER & LT, first third EF 0
AEE#EELTW5 L, Hammermeister 59 (3,
EREAFMHEOMS I X Y 2 b - peak ejection
rate RNAEMRED XV BURLIERIc R VB3 L L
TWa.

L7 -oT, bivbhix, TFHEHL7—A 2
— v b, FEx @ systolic phase index %3k
¥, Zhb index O MMELREBHICR T 5F
Atks, EBAFRL 7 — VA A=V v T ORRK
LR L oo 21T o 7.

. WREFE

1. xf ®

AT, RE14G] (B4, & 3 §) LEBIIRE
BATH(B3ISH, L1260 DF61FITH 5. fEHI
X, WRE, LEN, BEVR bza-Fky,
DEBBEWEHE SN -FIT, FHER32.94+
12.85% (mean+SD) (21~585%) Th 5. EHINRE
B, WIFhb EERER EEBRo 1 BLL -
IS LB HT 36T, LHEEORE
BIOLENERE QEEAETH31H1L, LFE
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EORWRIMELIR TH 5. T RETEIRE D
AT L, 1BRB236, 2EKELTH, 3
BB THIT, FHER, 5941915 (38~T1
) T, ODHEER T, BEERERO»AUL
PREBL TR Y, FROEDLP stable angina
ReHIDER T H 5.

2. F &

L7 v X AiTid, all purpose collimator % 33
L7z Pho/Gamma VRIS v FH x5 &, LER %,
I =2y ¥ 2 —# — (Scintipac 1200){z on line ¢
BRLT — YR T o7,

v'r ) E 0.2 mg/kg #iE2045r1%, BAMAL, ZERT
SHT40EE (LAO-40)& L, 9°mTc 20 mCi # 5
kX v bolus injection L, 30 Fff list mode T
—IRWME LY. 20203%X 0, Thabb Tc
PEEKNTRILBRIC 7~ L2510, LERRIC,
1Em, LAO-40,LAO-70 » 3 5@k v, LEXR
FE LY H—izL,1 7 — L4 30 msec ¢ multiple
gated acquisition i X Y, 84T —F ZEEL
7.
1) Systolic Phase Index o fiZtf
LAO-40 G multiple gated acquisition 05—
ZrY, R¥E»530msecflid A 2 — (first

P ¥
Fig. 1 Calculation of left ventricular EF and

19 % 3 & (1982)

frame) % JLRASHIHR (ED) & L, E=Zi& % iso-
count $ T L, semiautomatic!? jz ED-ROI
ZIER L7z (Fig. ). LAHFHOZE7L—LD 5B
ED-ROL D v v "R F/IND 7 v— L& & ILHE
Ktk (ES) L L, ES o= HHhEE/Milic back-
ground-ROI #{EfK, 1 matrix element 472 Y @
mean background activity # & L 7-. & » back-
ground Z.LEAHDEZ 7 v — LBV T ROI D
4 matrix element X Y jrE L, EEABbR L E
RL, Th&) EF oftfll#{T-o72?. Z0EX
FRER L D, T 1 ks (dV/d) 2R
e,

EF LIsk o systolic phase index & L Ti%, mean
normalized systolic ejection rate (MNSER), first
third EF (1/3 EF), dV/dt gh# X » =k » 7= peak
ejection rate # JLIEKHIAFE (7~ ) T norm-
alize L 7= SdV/dt/EDV, peak ejection rate # %o
B0 EERE (U~ k) T normalize L7 SdV/
dt/V &R 7= (Table 1),

#£2 ejection time X, 2R AR AR ULHEOIHA
27 P—ZfEbRR, F2 7LV —L0RLE
V25 ES 7L —Lnfk) T TORME L, IUHE
M7 T+ —FET R, RO TR

o G A%

peak ejection rate. After the correction of

background activity, left ventricular time activity curve in one cardiac cycle
(volume curve) was displayed (right hand upper). From the volume curve EF was
calculated, and from first differentiation of the volume curve (right hand lower)
peak ejection rate (min dV/dt) was obtained.
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Table 1 Systolic Phase Indexes

1) Ejection Fraction (EF) (%)
2) First-Third EF (1/3 EF) (%)
3) Mean Normalized Systolic Ejection Rate (sec™V

SV
LVET X EDV

LVET: left ventricular ejection time
SV: stroke volume (counts)
EDV: end-diastolic volume (counts)
4) SdV/dt/EDV (sec™1)
5) SdV/dt/V (sec™1)

SdV/dt: peak ejection rate
V: left ventricular volume at peak ejection

MNSER=

R o ES ToRME Li-.

% 34, EROLEL T 5 EEINRE B34
DEH6HIT, TRRELT -V A 2=V 7% 18
BOMET < D EL #fT L, 4% systolic phase
index OFEIME L RA L7z,

2) E=EEEGHREODN

EME, LAO-40 L7 —nAg 2 —3 2 BhiEE L
TEEEEOBE LT 5130, ED, ES Fpok=E
Bk % isocount ¥ECHIM LY, BEESHIRE 0F
EOYUE AT o722, HWEIKZ, ED omEHEH.L
2H10EZLIZ36 AD0KHEBEEZOE, REETY
B < &M LT ES |23/} % hemiaxis D4R
%, EMERN2B YU EORE, BEEGER LAk
L7z, B0z RO BEES) o f#ricid first
pass N7 —% %, TEEE O BEES) o T Icik
LAO- 10 07 —% #BEL LTHWE.

3) EFHAWLTS—NA A -V v Tk

EHEARRRL 7= A 2 =P 7%, LAO-40
TRERICOEOSE, BMIT, HEEI L T2
—FZ =2k, 345TL 02 BFEATT (50 watt b
75 watt) 21T o 7c. HARTERRE THED 2 55,
multiple gated acquisition iz X Y ¥ — ¥ £ % 1T
> 72, ARE 1 BePg <1 30 msec/frame, %52E¥
G 20 msec/frame L L7z, AfFHIEDOERE T,
WEORE, T=%—-[LEX (CMs) T ST (&
2% ischemic type 2 mm P E @ L &, %S
maximal predicted heart rate » 85% icE 3, [E]
BERoOMREES 5, 7, EBHARMICIY

EFEEERIRICEEDBD, BdT,
hand bar ¢ X 2O EAEEITo72. 18, EFA
TR T — A A=Y v Zic@ LTIk, EF, BSE
BIRE OZW D ATV, flid systolic phase index
IR 2o,

EHARICLY, EF o#EmARERCL 5N,
MERETS KRB LD, BIUH I LEEESHEE
OHB LI Fl %, EFARLT—NA A=V T
L HE L. B, EBARICX S EF 0
s S Kk BERIE L 5 Licoix, LEiob
bR BN T, BEF TIHESARIC
X % EF OHEMABHERMET 9+£2 Th o 7o e,
SEHE— 2 1R#¥ERZED S P ko EF @iz EFR
AL ikl

ImI. #% 3

LFTHRTRELT =NV A A=V I HHED
hiz.

TENREERE, EF LASBEHREOHE
XY, GroupI, GroupII » 2 izt KsrE iz,
Group I i3, L#EL7—N A 2 —V v 7 TEF
EHR (255%) Tho, EEEBIRE & Boixvgl
T 16 4] (Bl 15 B, OB 1 ), D
60.1+10.0 5%) R Z DFICE L7z, Group II i3,
LEpE EF 0fET (<55%), b L IZEEEEIRE
¥ET 56T, 314 (OHEEZE 30 F), FTROE 1
B, s 58.6£104 %) K i B L7z,

1. #&%& Systolic Phase Index & EF O3ttt

LIEMTEBNT, WFho systolic phase index
% EF L EEOMEEZAF LTwi- (Fig. 2). EF &
DFEREMRENE, 1/3EF T 0.77, MNSER T 0.93,
SdV/dt/EDV < 0.78, SdV/dt/V < 0.90 (¥ D
p<0.01) TH o7z,

2. Systolic Phase Index )\ JR D 5T

EF #4®, 3T systolic phase index D F
BHX BT ©d - 7-(Fig. 3). First study & second
study »4£ index <o FHEAFE ¥k, EF T 0.99,
1/3 EF < 0.91, MNSER < 0.95, SdV/dt/EDV
< 0.97, SdV/dt/V < 097 (WFh{ p<0.01) T
Holc.
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1/3 EF (%) .
. r=0.77
. * p 0.01
204 n=61
101
EF (%)
Sdv/d
4.01 r=0.78
p 0.01
3.0 n=61
2.0
1.0
EF (%)

50

19 3% 3 & (1982)

MNSER (sec™')
r=0.93
p- 0.01

2.04 o

1.0

EF (%)

SdVv
6.0
r=0.90
p- 0.01
n=61

5.01

4.09

3.0

2.0

EF (%)
50

Fig. 2 Correlation between EF and various systolic phase indexes. All systolic phase

indexes correlated well with EF.

2nd

20

501

1/3EF

. 2oa  MNSER

10 20 Ist
Sdv 2nd
2na S dV/dt/EDV
5.01
50 st
4
2.0 3.0

r=0.97
p- 0.01 1.01

1.0 2.0

3.0 4.0 Ist 1.0 3.0 5.0 1st

Fig. 3 Reproducibility of various systolic phase indexes. Reproducibility of all systolic
phase indexes including EF was excellent.

3. KBz BI+B%&FE Systolic Phase Index
pog=d
¥ 5] (Normal), FEARESH Group I, Group
II iz B3 2 4%& systolic phase index DEHFfE L
#0455 Fi % Table 2, Fig. 4 iz;rT. OHE, £

ERHFERARETEE R A2 o7, WTHO
systolic phase index 3, - &% # & Group II ¥
BIEOMIIZEEZE(P<0.01) BFFFEL 7. Group
I iz T 1/3 EF, MNSER, SdV/dt/EDV 0¥
X, EEBHIVENMEMICS >R EE TR
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Table 2 Values of Several Systolic Phase Indexes among 3 Groups
Systolic Phase Indexes R to SdV/
HR ET dt time
(/min) (msec) EF 1/3 EF MNSER SdV/dt/EDV SdVv/dt/V (msec)
(%) (sec-1) (sec-1) (sec-1) (sec-1)
Normal 69.5+8.3 347438 633+ 4.5 1694438 2.05+0.28 3.2840.44 4.79+0.74 170+17
Group I 65.7+8.4 358+31 65.1+ 7.3 14.845.1 1.884+0.19 3.014+0.27 3.924-0.42* 177423
Group II 66.04+7.8 344129 39.5+10.3* 7.943.1* 1.18+0.32* 1.96+0.54* 2.43+0.78* 178430
Mean+S.D. * p<0.01 vs Normal HR: heartrate ET: systolic ejection time
" I/3EF MNSER
et 4
0] { . - " { _" }
(%) EF K] u’?{ ; * . J{
= el ® 1.0 o
kb H
- q -
- b 3 ‘—p- 0.01e— p 0.01—
501 Lnga
; N Grl Grll N Grl Grll
N S dV/dt/EDV 60, = SdV/dt/v
L—p 0.01— ' -
e : R 5.0 . { '
N Grl Grll 3.0 5{ g{ . wof 4 .;,{ .
L 4 4- 3
2.0 ] { 80 "
;4
“NS— ‘ 2.0 ooor g
1.0 S 3
—p- 0.01— 1.0 L
—p 0.01—
N Grl Grll N Grl Grll
Fig. 4 Comparison of various systolic phase indexes among Normal (N), Group I (Gr I)
and Group II (Gr II). All systolic phase indexes could differentiate N and Gr1I,
but only SdV/dt/V could separate N and Gr I.
Potz, ZhickL, SAV/At/Vix, RBREET index D FEIREE B D 2T I %3 5 specificity 1%

4.7940.74 sec7!, GroupI T 3.9240.42 sec! &
FEICAEEZ (p<0.01) BHFEEL . o0 SdV/
dt/V o EEE TR REROTEHHEL Y 1SD &%
U7z 400secl LA+ Licky, BEIRES
47 i 43 i3 e b B 9% T, IHERE OTFES
REhiz. Group BlicH % &, Group II Tix 31/
31 (100%), Group I Tix 12/16 (75%) TNFEE S
DEENZHAIRETSH Y, Fig.5 TLREh3Z

£ <, EFiclbl, HENRKEBOFEEEZBRICK
BeL7-. Lo Ui 14 4 2 ] SdV/dt/Vix

3.98,3.94sec! L 400K EzEL TR Y, ZD

869, ¥7c accuracy iX 90%Tdh -7z,

4. EBEAMLDT LA A=Y

&% 14 fl2p], Groupl o 16 4, EEAT
THED 3 HlZ R < 13 FITEB AR L 7= A A
— DV RBIT L. BEAITIR, 2612 REA
FIMAIRETH Y, EF i3&FFD 66.3+45,% Y,
EEFAMIC XY 70.1+£54% 2 F & (p<0.01) i
MinL7e. % 144604 13 flcix, EBHAFICX
Y EF 25 DA EMUL7228, 14T, ZoEm
121 Th Y (Fig. 6), Ao specificity X 93% T
» o7, fF5 Group I o 13 ] Tix, &R EF
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BE¥ 19%3%5 (1982
EF (%)
801
¥
701 x x (4 °
x x ° ° .
60 o Xp o X
289 e
501 o0
00° g0 ©
401 o °
°o° q,°° %o ® Normal
801 % XGr |
°q o Gr Il
20
o
104
1.0 2.0 3.0 4.0 5.0 6.0

S dV/dt/V (sec’')

Fig. 5 Relationship between EF and SdV/dt/V in all patients. All patients in Group II
(Gr II) and 75% in Group I (Gr I) belonged to the group below the lowest
normal limit of SdV/dt/V (<4.00 sec~1). In Normal group (n=14), 2 patients
showed abnormal value of SdV/dt/V.

Normal Group 1
EF EF
80 80
70 70
60 60
50 50
40
REST EX1 EX2 REST EX1 EX2
Fig. 6 Comparison of EF at rest and during exercise

stress in Normal (n=14) and Group I (n=13).
In Normal, all subjects but one showed increase
of EF more than 5 during exercise stress. On
the other hand, in Group I, 12 patients showed
decrease of EF during exercise stress, but ong
patient showed increase of EF by 5.

66.8+7.0%i, EHAMICLY, £ 1BETAR
PHIELZ3FLEY, 58.619.3%~LAHED<

0.01) DIET &AL 7.

Group I » 1 <1, EF

NEBAFIC LY 50 LR %R L (Fig. 6) 23,

Z OIEFID SAV/A/V i3 4.68 sec! T o7z
EBAM D Group I i2k1) 3 TEIRESRS

Wi sensitivity i 12/13 F4bb 92% T 523,

EF<55% A/O
Wall Motion Abnormality

CAD n=47

EF 255% & Normal Wall Motion
at Rest (Gr |)
n=16

./\

S dVv/dt/v <4.00 Ex Stress Angio

at Rest (Gr Il)
n=3|

at Rest
12/16 (75%) : .
Possibl I bl
Secificity 86% P
Positive ¢

12/13(92%) —»12/16(75%)

Fig. 7 Detection of coronary artery disease (CAD)

by radionuclide angiography.

In 31 patients out of 47 patients with CAD,
CAD was detected by abnormal EF and/or
regional wall motion abnormality at rest
(Group II). Out of 16 patients with CAD with
normal EF and normal wall motion at rest
(Group I), 12 patients (75 %) showed abnormal
SdV/dt/V at rest. On the other hand, in 13
patients in Group I exercise stress angiography
was performed and 12 patients showed ab-
normal exercise EF response (92%). But in
remaining 3 patients in Group I, exercise stress
could not be performed, so the overall sensi-
tivity of exercise stress angiography in Group I
was 759%.

Group I izi%, EHFAFMARED IFLHFEEL, =
h#&&» Group I 24k To g 140 5K B2k
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sensitivity (% 75%(12/16) T& b (Fig. 7), SdV/dt/
V<4.00sec! oHBHFEEL RIS ThHho72. bk
A SAV/dYV o R EEMBRGN, EH)RTREH 10
#l, EIRATRER2HITH - 7.

Iv. £ %

EEAFL T A A= v 7R, BltEOR
Bo2l, #EFHcCERATH S, IR,
WL O OERHLBBERVEShTHS. i,
FT4E, holosystolic phase index Tt B4 & & 77
LEARWEMEOESRF DL T, early systolic
phase index?:13.19 >, Bk /= sRERH 3 BF (peak ejec-
tion rate, SAV/dt)® |z B L 72388843, BMAELE
DEEETERBRL, BitEREEOZHICER
LB SN TE -, Z Lic Slutsky 519, first
third EF # fiv 5 Z & T, EHANE L RS0 RK

T, BitECRBOBETICER L #BE L.

4B, bhbhix, BERLT - A 2=V v
Z X v, peak ejection rate &, FOREAICBIT S
DAEEOFEL ZE LI, FLW systolic phase
index & LT SAV/dt/V #EEL, ZoOHEEDE
MR BEECB T 2FA%E R L. £0
7ewiz, EF EETHr oEZBEHHRFE A2
BIARER, Thbb, EFPLOLT =LA R
— Vv 7 ORTIRIER L HE sh 58 (Group
D #duiyiz, SdV/dYV oFRAcEL, Zofh
o systolic phase index rxfH, BRIt Lz. 0
flio> systolic phase index & L Tix, holosystolic
phase index & LT MNSER %, early systolic
phase index & L T 1/3 EF #, peak ejection rate
B2 b 9 —> D fEE L LT SAV/At/EDV %
BATZ.

ThbOEFEE, Wiht EF LEE o HE
(r=0.77) 3% (Fig. 2) 2 L &Y, ELEED
BEL LTHWES Z L REhk.

Holosystolic phase index T& % MNSER 33,
EF DL EDRBEL R VB o7c0ik, REH,
Group I, Group Il {23\ T, BRHIERRGE, 3¢
A ERIZEDELZRLTWS® (Table 2), EF %
BEH{FEME CBR L7- MNSER 2% EF P E o 88T

HIVFEP-oTDRIBROFBERELVZD. Tk
early systolic phase index T& % 1/3EF 3,, Group
I L EERIRILEZLo0, Group I &g
B LERro. 1B3EF 0F A%+ ER
4 % Slutsky 513 4,, first pass.[»7 v ¥ Tz
1/3EF &, EEIREELERNT2HBELRVES
5, FHERELT =g A=V v T TROIGFRE,
BFAEEL RV ERVWERRTWS, ZhiT,
TR T, 1000 EMEL, | SOEE
BB T ERT 528, FOMTHEET 24HEN
BRI O TS, 5 Ll nElziTs
HElLborlewtbExbhi.

fit5, =D peak ejection rate s~ SAV/dt
%, Hammermeister 59z & > TRBINIESE
systolic phase index ® 1 2 T&% v, & 5i1%, SdV/
dt/EDV 73 peak normalized circumferential fiber
shortening velocity <> EF } X < 3 % &R <
Fo. RO, RES, BMEORSA, OHE
SERFOEAT SAV/AYEDY & 3L, 0
i3 preload DY 5 1Fic {ELBRER & <
R+ seLidedb, EFQEORELZRD
BRVOTEEVHERERLTVS. B2 DO
bROWFEIZBWTS, SAV/A/EDV o FHHE I,
Group I TRHEEFEHL VLBENLOOFETIR
74, EF P LhicZELMELFTEELIZELR
tzhotz (Fig. 4. ZhickLl, FEbhbhn
£92 | 7-37 L\ systolic phase index T3 % SdV/
dt/V iz, t&%pl, Group I, Group II # X3 L&
5¥8ETdHh 7. Leighton 519, Cucchini 10
1%, 2= DF& 4 » holosystolic phase index HIEH
G, » -, end-diastole, end-systole DXt b
EEEHRF 22 RVWEBIREENCE L OHFIT,
mid-ejection 2B\ T, EREEHT 2.0H T
2, WHEOBENELDZLEREL TS, &
7- peak ejection rate (SdV/dt) ®» # 4 I » JiZ,
Group Il TiE, ®LEBIZERMICH D00, &
#at Group I Tl mid-systole (484 L (Table
2). EBREARTO, AHBEMMEICL 2Dk
peak ejection rate DIET, 7 AHEKEGTFIE
THrROEEHRERTIIRERLY, TORKAT
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DEZRBRDLTMCKENEN), 12120
BHE LY EThEEETREVELR, 0F45
BTRDOBOR SR E&E 2 R7T 2, SdV/
at/V ix, EBREEOFEEL TR LG5 Ak
BELEVELLEZONS,
WFRIZLTH, SAV/AdYV oIEE TR %, 4.00
secl L35z Licky, EF, EXREEGO L)
b T EZH L& WEBIRE B1661H 1241 (75 %)
TRIIRKEEBOTFEL B LBk, REoEBR
RABZWIC I 1F 5 specificity 1, EBIARL 7 —
NARXA=D T I DIRNEBEL0O0, FHEHEMIIC
FXEETIZ L, Fiz sensitivity 1¥, WEI2IF%
L< (Fig. 7), H®ELS—N A A= I iTH
WT, BEREBROTFELM3 EToORALIBE
RYVBILEXLNE.

V. & &

1) BBRELT—NVA A= T ED, BHL
\\ systolic phase index & LT, ERFEKAEHE
ELZORROERAM I Y SAV/AYV &k, &
HERBIZBIT 3, ZORECHERLL, @%
144, mEdit O BRE 47 Fil2 xt &z, 1/3EF,
MNSER, SdV/dt/EDV & xtibtaat Uiz,

2) W¥ho systolic phase index 3, EF L &EF
DHEEZR L. BiLO R BRI, EF EXT
EEBEEEIEHR © Group I (n=16), EF KT
I EEEEESHRFE 2F 35 Group Il (n=31)»
2ECK Sy LTe, WTEROEL @ RE L Group
02X LERR, @EFL Groupl 2XFIL
Bizoix SAV/AYV OB T -7z,

3) @BEMTOSAV/AYV OFEHE X h 1 E%E
REEZM L7 400 sec! K BY LTz L
T, EEIRE B 919 (Group II Tix 100%,
Group I Tix 75%) THRMLIE KB O ZHT 23 7T 4E
Thoiz.

4) Group I iz®iF 5 SAV/dt/V OEENAR KA
ZWic %t 3 sensitivity 13, F—EHTIF o708
AL 7 — A A — T 7 0 sensitivity L {4
ThH Y, SAV/dt/V oFEERERO FREEZ TS L
7z.

19 % 3 £ (1982)
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Assessment of Various Systolic Phase Indexes for the Detection of Coronary
Artery Disease by Multi-Gated Blood Pool Imaging at Rest

Michihiro NAriTA*, Tadashi KURIHARA*, Kenichi MURANO*, Masahisa Usamr*,
Minoru HonDA** and Keisuke KANAO**

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

The purpose of this study is to obtain the useful
systolic phase index to detect coronary artery
disease (CAD).

After Tc-99m was labeled with red blood cells
in vivo, multi-gated blood pool imaging (MGBPI)
was obtained at anterior and 40-degree left anterior
oblique (LAO) position at rest. In addition to left
ventricular (LV) ejection fraction (EF) and wall
motion (WM) abnormality, first-third EF, mean
normalized systolic ejection rate, SdV/dt/EDV
(LV peak ejection rate normalized by end-diastolic
volume) and SdV/dt/V (peak ejection rate normali-
zed by LV volume at the peak ejection) were
calculated.

Patients were divided into 3 groups; Normal
(n=14), CAD with normal EF (=55%) and
normal WM (Group I, n=16), and CAD with
abnormal EF and/or WM abnormality (Group II,
n=31). All patients with CAD showed more than
759 reduction in luminal diameter of at least one
of major coronary artery.

In all subjects of Normal and 13 patients of
Group I, graded supine exercise stress MGBPI

was performed at LAO position by using bicycle
ergometer.

All systolic phase indexes were correlated well
with EF (r=0.77, p<0.01) and their reproducibility
was excellent. All systolic phase indexes could
differentiate Normal and Group II, but they could
not separate Normal and Group I except for
SdV/dt/V (Normal; 4.794-0.74, Group I; 3.924
0.42, GroupII;2.434-0.78 sec™!, p<0.01). By using
SdV/dt/V<4.00 sec! as a criteria of CAD,
sensitivity of this index was 919 (1009 in group
and 759 in Group I). This sensitivity in Group I
was identical with that of exercise stress MGBPI.
Specificity of SAV/dt/V (86%) was a little inferior
to that of exercise stress MGBPI (93 %), but it was
not statistically significant.

In conclusion, SAV/dt/V is a useful systolic phase
index to detect CAD and by using this index we
could differentiate patients with CAD with normal
EF and normal WM from normal subjects.

Key words: systolic phase index, ejection
fraction, peak ejection rate, multi-gated blood pool
imaging.
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