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BREZ i 2 LeHERTHh Y, EEIRKEEEZE
+T5BEDOLEEL M TR ANELnENT
W5, FRICEEHERE S i+ 5 AEEHER ULT
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o b, BEHEENR L oMEE TR LR L RS
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4|, bh b hid, SOHEZE U AMD
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FA=H X OUTFTOZ LRI LI 1) KR -
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F 75 L OHERED DHEEFTREN R 2. 2) KRR
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F7 7 LO#ERL Y REBEHIRE L HE LG
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DLE RS OB PHE, 55 7 9% H LA IC DA S
AT 5L L7,
DEERL T -V U FISLOBRES LD
fRHT  AMI FHE X Y 21~28 95 H i< 9mTe- A i
7 A7 2w (HSA) 20 mCi 2 # i %, #9 10 43
Lokl <, W=y 2= aE Lich v
< # 45 (ON-100) % E1E £ RiRHL T fL & #
L, v I4 T LT —# lFiskE (DEC
GAMMA-11) CIUE% 4T -7z, WEHEE 7 L —
LAE—FT, | DA% 2454 L, 64X64 [z
THI800 DT & e L7z, Ehix, £4, EEo
HAra 32x 32 WFE T HL R L, s, 9 =
L— v SR % AT - 1%, E=EBEOER (RO
RLHBMICHEL. 2O ROl L vEL Ak
RO RER AR 2 7 — Y = 3RIHEICTERIL, Z
otk v, LVEF, 1/3 EF, i KB (PER),
AT EEE (PFR), BXOEEOMIHLE 2 ~ 7
FLhkRDIZ. ZOER ST AICHONT, F
fili (Mean) +fE#ffz% (SD) 25 L7z,
SEBAGF L, BT L= 2 — % CHEBBEAR &
v, Baodw, ST BT, TR Y7, PRI HAL
W08 %2z KA b E L. F—=2IL
#1031 A TR ICE Lk, 2 SRR &
fTotc. R LiciT 2 —4 %, b, ATk
K TR, Lol - i © LVEF 034 % JLVEF
LLl7%k. Z» ALVEF LY, —5%LAT % Gl B
(n=6), —5% 256 5% £T% G2F (n=29), 5%
Plb% G3 #f (n=26) L L7z, # LT4&HMLE
Wi OEFREE L OBR, X O ICRBEBIIRNE &
LR AR OFTRER & b ot L.

LAO 45°

LAO 45°

25 % 4 5 (1988)

BEIAH T LBV FI I L FIEK 21~
285 H T, ODEMFEHL S — vy v F 7 T L OH]
HICHifT L7z, A EE vy FILVERWL,
Bruce 7u ha— 2T, 6 FHEOLEKXT, |
452 L 10 #bR, 25 mm/sec TEoék L, DM
SHEC B ML 2 Bl % & L bic, TRIR
KT VW T, H{E 20T 2 mGi R,
1 HEF CARERT S, 0%, HbHIZ, -~
FUNK—NaY) A—BERATCHT A AT &
BT, IEE, 720 (LAO) 45°,70° o 3 5
) CH G L7e. IR, BESTERO v H
— Y4 v FviEE, hZhT5KeV, £20%
WCEREL, OFORKL Y v MEIRICES TS0 7
VN 4000 H 7 Rem? L L. & 5024
R, R—&THgR L. ch b ARERS
X OV 4RI o 45 % (IETH, LAO 45°,70°) % (%
FHER O L 5 KBICAEI L, 4 KIK OO
FORAE 2, IEH 3, B~PEERT 2, WEET
1, 52K 0 0 4 BeREICABIL, £ omfng il
REiEsk (TLPD) & LT 24030~ Ic L,
WEHDRKHE SR 1T o7 (Fig. 1), & 512 41
M1t - A% © TLPI 07 % ko, Zh % 4TLPI
L L7. zZo ATLPI L gk U 7z ALVEF &
TEBNRIFRA & o BIFR & fat L.

TREARER AMI RBEfk 6~7 #H 2, Jud-
kins #:1c X 0 fafT L7c. bigxgh, Bk
ERiAT LA Lo 534, 15% UL EE HEK
%L L, —HIRZE (SVD) %326 fil, ZEIR
25 (MVD) 2527 ffil T - 7.

LAO 45°
Fig. 1 Case presentation of thallium perfusion index.
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LVEF, %EF, PER and PFR at rest

100 100
NS
75 75 NS
S
& ]
& 50 L 80
2 ®

25 25

PER (EDV/sec)

40 NS 40

PFR (EDV/sec)

Gl: ALVEFS-5%
G2:-3%<ALVEF<5%
G3: ALVEF25%

Fig. 2 Comparisons of LVEF, 1/3 EF, PER and PFR at rest among three groups. There

were no significantly difference.

L. #% B

1. TRRSEEIEL AW LVEF OZ{t

Figure 2 %, GI1, G2, G3 i 351F 5 Lo
LVEF, 1/3 EF, PER, PFR O &0 Nfl % Fb
L% ® T 5. LVEF Lk vEIc, GI, G2, G3
TERZFh, 48.5+13.7, 47.6414.1, 52.04+9.9%,
1/3 EF(150.3+3.2, 48.8+4.8, 49.4+3.5%, PER |t
—2.37+0.98, —2.4540.72, —2.814+-0.59 © PFR
13 1.664+0.87, 1.72-+0.66, 1.944-0.55 <, [X = 77
TZEL, ZThbOEBREICAREEERO -
7o, BREONLAHMENT O FEHE(R 72 (SD) D5 %
Fig. 3 (2754, Gl <3 36.74+10.8, G2 # T
28.7414.5, G3 BE T2 23.9+11.5 , Gl #f, G2 ¢
TREBELEZBOL » - 2, Gl B, G3 B
TIAEELENED b h, Gl #Eoln G3 ghclt
XSD BHEEICKTH - 1. & 6 lT, KO
SD L %# - B i LVEF 035 ¢4 % ALVEF &
OBfR% Fig. 4 1pt. MR+ 2L L, WiHED
R, r=—0.41, Y=—0.2X+8.5(p<0.01) © SD
DHEA T Bl o T ALVEF 30 5 i &
b, LiREo SD LEBIARTIC B 1 5 LVEF 0
AT A OFHBIBIR A RS L 7. Fig. 513 SD %
30 Al & 30 LU Loy H L, ok - i o LVEF
OB E TR LIS O Th 5. SD 2330 K0S

SD at rest
p<0.02
50 NS Gl :ALVEFZ-5%
l G2:-5%<ALVEF<5%
G3:aLVEFZ25%
¥ 40
3
301
v
20 :
N Gl G2 G3

Fig. 3 Comparisons of SD at rest among three groups.
SD of G3 was significantly lower than G1.

4, ZHWs LVEF (X 54.9410.0%, #4582
60.4+9.8% THEIC HIAT B B 1T - 7223,
30 LA b oRETIE, LWEEmE 39.9411.3%, FAfiric
13 40.54+14.09;, THEELERDEP . ¥,
SD %% 30 i © LVEF 388k + % o Sensitivity
1 83.39%, Specificity {X 75.6% T - 7.

2. EREBIRFZE L 0F - DENRBIEE

Figure 6 (%, SVD #f & MVD Ef T o Lo
LVEF, PER, PFR, SD 04V ¥l # 7 3. SVD
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ALVEF vs SD
~
20 °
L]
. Y=-02X+8.5 (n=6])
° re-04l (p<0OI)
w 10
w
2
<
[}
o o0 L]
J:
o 10 20 30 40 50 60 degress
)

Fig. 4 Correlation between 4LVEF and SD at rest.

90

70

50

LVEF (%)

30

Rest Exercise
SD<30 SD230
Change in LVEF between rest and exercise.
Left: patients with less than 30 in SD at rest.
Right: patients with more than 30 in SD at rest.

Exercise Rest

Fig. §

B L MVD £ T LVEF i3 7 h # h, 52.748.7,
48.1+15.4%, PER {3 —2.8140.60, —2.46+0.83,
PFR % 1.9940.53, 1.7840.78, SD {3 22.3+9.8,
27.5+15.1 TEHFFHEIEEO - E 3, SVD B
L MVD HCHEE2RBOR Lo, 22T,

AR OETERICE L TRtz 2. Fig. 7
BB A f &, Double product #7553, EEIAMNE

DOFHEIE, SVD B 61.44-10.8, MVD #f 55.0+
13.0 WATT < Double product §, &M%k <,

e RAREOAEGE, SVD B 11549.5, MVD #
1104+9.5/min CLMAKICLABETHE E 2B D
otz Wi, AfiEEo LVEF, SD {2 5w T
Fig. 8 {275+, LVEF (3 SVD £ 57.8+12.3, MVD
B 50.3417.1% T, SVD B0 F A% i\ B[ &
50, HEHAIED &b - 72, SD i SVD #
33.0+12.3, MVD & 34.0+159 <, F &% ix
/n-7-. Fig.9 Tix, PER, PFR # Wiktat L7z
LD Td 5. PER 13, SVD B —3.45+0.83, MVD
B —2.80+0.85 — 45, PFR {3 SVD # 3.904
1.22, MVD £ 2.92+1.10 G, & 4, ic MVD o
HNAEEICEELZ 7 Lz, & big, TLPI, ATLPI,
ALVEF & RBINRIFZ R L o BRI > v TRt
* % 7o, Zkis TLPI &, SVD B it 33.6+5.8,
MVD B Tit 29.346.2 T, SVD B0 NHFEIC
KTdh ol (p<0.05). 7 ATLPI Tix +1 LAY
D b O, SVD BETi 27 filrh 22 5], MVD ¢
T1% 26 fjth 12 il ©, SVD # o> ATLPI 28 +1 L
NTdh 5HERITKT 5 Sensitivity (% 81.5%, Speci-
ficity |3 64.7% T&» o7-. ALVEF T +5% UL F
O b OB, SVD BT 27 il 12 5], MVD T
26 f5ilh 21 )¢, ALVEF ® +5% LLTFicxt+ %
MVD #fo Sensitivity (X 80.7%, Specificity X

Presented by Medical*Online



At ORI B 5 AR A KRR OB X OREEBINNE & RIGERRTE O BIR

LVEF, PER, PFR and SD at rest

315

40
100, .

75 NSy 30
% —
3 H &
£ 50 2 3
5 R 8

>

O [ 4 ['4
¥ &

25 10

&

SVD MVD

40 40, (NS,
30{ NSy 30

20

101

SVDMVD

Fig. 6 Comparisons of LVEF, PER, PFR and SD at rest between SVD and MVD.

Workload Double product
100 4
S
™
75
£ £
H ¥
= 50 3
E o
= <)
s
25
o

SVD MVD

Fig. 7 Comparisons of workload and double product
between SVD and MVD.

LVEF during EX
100

NS
75 )

LVEF (%)

SVD MVD

SD (degrees)

25

o

SD during EX
NS

Fig. 8 Comparisons of LVEF and SD during exercise
between SVD and MVD.

PER during EX PFR during EX
6 p<0.02 g p<002
| —

PER (EDV/sec)

PFR (EDV/sec)

SVD MVD

Fig. 9 Comparisons of PER and PFR between SVD
and MVD. PER and PFR of MVD was sig-
nificantly lower than SVD.

63.6% T - 1. Fig. 10 (2#tiilh 2 JTLPI, il &
ALVEF {2k 5124, DT 5. ATLPI & ALVEF
& OFHBEBATRIE r=0.12 L RWFHBE % 7 L 7223,
BICRT Z & < SVD B> ATLPI 334 TR+
+1 OFPHANIC HET 2 HIAICH Y, fi), MVD
#Eo ALVEF i3, W TR+T L S% LT ofl
BEWHIC H Y, 2 RETHFERLE D A EE
NED B (p<0.01), L7a-><T, SVD BT
i, ATLPI OREFRE VO L, MVD BT
1%, ALVEF 23 5% LATF DI Luy vz 7z,
oI, FEEEBIRFAE 2 FEMICRE T 5 &,
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! N=53
| i @ Multi vessel collateral (+)
1 O Multi vessel collateral (—)
6 ] ! /A Single vessel collateral (=)
! A Single vessel collateral (+)
rY o
[ K ° | A
- o !
'— Ao A
<Q of el LAAMLE A A
° o) e %ofo L (o)
o ® ! o
3 ° A O [ Y] A
° H
]
1
)
-6} :
L 1
1
’_A i A A R
45 5 5 15 25 %
ALVEF

Fig. 10
angiography.

SVD #:¢ LVEF o7z {5 FH)13 100% % %
HVE 9% MEL Vo BERIREEH T D
A%<, MVD BET G, 75%FREE OB%E 03 83K
1F1E+ 2 5EH X, ALVEF ofik+ % H23 %0
BT d - 72, £z, 99% P74, 1009, F%EH %
W+ 5 MVD BT 4 (IR O H 81 X
Y ALVEF 2VE{L+ A & - 1.

Iv. # =

7 — Y T, A O S T REEB) S &
LR L L TR TR L, R &L
TH#IZ 5 HDOTH VY, ifithOs o REES)
Rt 0 FAI®, b5 v, DRBEERE O 2
WFO~22), & 2\ SRR O BRI M S A
LOWIENH B, i, IESFEETHRK
FEMHEEE 1, EBINR 242 B KT L i 26
TIEFHACIEL, IUHEIEEL » IR T 5
LWOBENDLS. —F, EEVAR T
vF U T LML, AR O KGR X OO
B L VRO B RRETH Y, = OBk
BRESLENTZL DL > T30,

AE, bhbhid, 2HOHEECENT, O
BRREOL 7 — VY v F 7 5 L OLFKERE)
5, EEAROLEERNEROE(, Thbbi#
UMAREOEEHE LSS0 L ) hEegit L.

Relation between ALVEF and ATLPI for 53 patients performed coronary

o, DY v F 7 T A ED BEEENTHRIC
X0, BT O RBEBIIREE & 5l L
BomEd »bRHLE.

1. ZEEFEIRIRE A% LVEF OZ(t

bhbhofEg i, Fig. 2 TR+ LI, &
i LVEF, %EF, PER, PFR % Y3, ALVEF
LR T H o 1o hs, ki SD i3 ALVEF &
AE AR LR 2 (Fig. 4).

Jijg, Pavel 29303, {7ARMEAT o SD Offi i,
DD 7 — 7 Al 2 Bl 7 ST L et L
FokER, BEMEEh R 2T s oA TH D L
L T\, Holman 303, e @hARINA O AL &
BEEE) R IS H D L LTWwWB L, Tomoike
53203, BB X Y EBINREIR ML & BEES)
AR B S L LTS, £7-, Massie
53 O ATHER & BEREEB)C O W T 0 BRO
th T, PAEHEBIR XA O IFBEERALIC B W T,
FRRARC DR 2 GEH LS i T, B
HEIRE 2EDD L LTWD. Z OBESEEIR I,
Jeopardized 75 BEFERAL T R4 L, LERFE MO
RETHY, ~A 2 FHEOREHEICL VK
#EHLG LW OBERRFE THD L LTS,
o3, DEEEICE TS Ty v T 0
I Lk, BEEBRE L oMRoR T, LY F
75 NWIEH R EHRENL T b, BEEBNRE AERIC
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Fwvohb L@ L TwWs, —F, LVEF LAt
FEAT D SD IZH>W\WT H B &, HlE 53 kg,
BESEEh L ORRHR L,  (LFEAEHT o SD, LVEF 1
B, (AT OREOIHICER TV S & L
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ity SD 1T W T Z OBEHEBRE XML D7
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S A, K - AR LVEF o 2 (ki
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D, FEEEROMBREITL r=—041 LKW fEEZRL
borELSL., £ Thhbhid, Z OB
%1 Lic, SD # 30 ¢X4r+ % L LVEF #ik
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X, BERERRDD, REEEIREERRIC
SET DL, ZERED N —HREIC ST
KT+ 5% Hacd -7z 5, BEET 2 - 1.
Polark 37 4,, fsfE, .0 i B OFHEZE
BECAMEL, #SBECEH 5 PFR 2§ LT W5
B, e ER PR, OIFHEROIETHERE
KIRF+3ELTwa. Lal, REEBIIRFEE
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hickt LT Reduto 5393, Z#FICHVWT, &
BE o IR BB, IURERERE & v bR <K
EHEICREENR L DO TREVMLERLTVD.
bhvbh o, FREEENRNE 2 SVD H,
MVD REIC 438 L T LRREHTREE, #5I1C PFR (C
HHLENEEEIB oA E» T, —F, AR
B> PFR (CH+ % 3#i3C T, Bianco 539k, fii
#ExRic, AR Ltk e PFR offRE#
de ey, DO L & b i PFR LK
L LTW5. %7z, Reduto 383, ARKFIC
FER SN L EMTONERICE > TELASRD Y,
JiaEdRE &3 PFR (3, = o gk & kL
TLEHIDOTIEAEWOL LHELEL TS,
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DA OB SHIRE AL <, o EMLT
BLAICR O, RELEETh LV IR
L ¥+ 5. > % Y MVD BT, REZERH
DHEIE <, Z ORI DHREEZ G L L O
LT oRER, WRIMITR AR ES D L BEA . &
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b HE « WA O AL, ML o D
DIRIEEBALA SVD I ~RL L, Z ot fix
OGRS 7 — BB DbRLDOTREWNEE
Zlz. L L, MVD BTt PRSI C HE R
EDW D MDY, RRCERAESHEE Z L,
planar 3 HAICIREL TS0, R L L1 D
Lhb Ltz b & X b, SPECT ToOH
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Summary

The Correlation among the LVEF Response during Exercise, Diseased Coronary
Arteries and RI Parameters in Acute Myocardial Infarction

Eiji KINOSHITA

Department of Internal Medicine, Tokai University School of Medicine, Kanagawa, Japan

This study was carried out to establish correla-
tion between; 1: some parameters of radionuclide
ventriculography (RNVG) at rest and change of
left ventricular ejection fraction (LVEF) during
exercise, 2: the number of diseased coronary
arteries and some parameters of RNVG and
exercised thallium myocardial scintigraphy
(EXTM). Sixty-one patients were included in this
study. All patients submitted RNVG. EXTM and
coronary angiography (CAG) were performed in
53 of 61 patients with 7 weeks after the attack of
AMI. These 53 patients were divided in 2 groups
according to the number of diseased coronary
arteries: multi-vessel disease (MVD) and single
vessel disease (SVD). The change of LVEF at rest
and exercise (4JLVEF) had significant correlation
with standard deviation of phase analysis (SD) at

rest (r=—0.41, p<0.01). Increased LVEF during
exercise was seen in 31 of 37 patients with SD
degree below 30 (sensitivity=283.39;). Twenty-one
of 26 MVD patients presented 4JLVEF below 5%
(sensitivity=280.7 %, p<0.01). Twenty-two of 27
SVD patients showed the score of ATLPI (dif-
ference of thallium perfusion index immediately
and 4 hours after EX) within 1 (sensitivity=
81.59%, p<<0.01). Conclusion: SD at rest was a
good parameter to predict the change of LVEF
during EX, and both 4LVEF and 4TLPI had
significant correlation with the number of diseased
coronary arteries.

Key words: Thallium perfusion index, Phase
analysis, Peak filling rate, Acute myocardial in-
farction.
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