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First—pass Study (Anterior projection)

8|7

Base

1) Global Function
Left Ventricular Ejection Fraction (LVEF)

2) Regional Function
Regional Ejection Fraction (rEF)
Segment 1 (S1) to Segment 8 (S8)

Fig. 1 Analysis of function image. A function study was
performed using a first-pass study in the anterior
projection. Left ventricular ejection fraction
(LVEF) was calculated for global function.
Furthermore the left ventricle was divided into 8
segments. Regional ejection fraction (rEF) was
also calculated in each segments for regional
function.

Table 1 Global and regional left ventricular function
in 10 normal volunteers

LVEF S1I S2 S3 S4 S5 S6 S7 S8

Mean 60 47 40 49 61 67 68 65 60
SD 7 g8 8 9 8 8 8 8 9
LL 46 31 24 31 45 51 52 49 42

LVEEF: Left ventricular ejection fraction, Segment 1 (S
1) to Segments 8 (S8), SD: Standard deviation, LL:
Lower limit = mean—2SD

Bl, ZHIRE . 106)), ZODHEEEHR ;13
B, ERITATAL 18 8%, ZERBER : 124 Tho
o, 19EFICIIEERRELXZED L h o7
Tf LR Y~ F13 1 BiE GEBY R TR/ K #HEF)
T, WEEEERE L MBIk L 7. HRE
BERIE LT 2Bl EREE L, A% B
LaWVIKEECTREZICRE L. B 12 FEL
BEXIIEBEM Y AT L (77 ¥ EF ML-5000)
T, MERIFEBm» 7 B8MEE (- ~
ST-6D) T, 1 EIEH L CTHIETE S L) 1cH#E
WL, LEASRERN AT (V¥ F 37T SIM-400)
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Positive Criteria of Myocardial Ischemia

Perfusion -—-Defect on stress image + Fill-in on rest image
Function ——Impairement (>=5%) of LV function by stress

Combination of perfusion and regional EF (rEF)

Perfusion rEF Perfusion + rEF
(+) —E +) —(4)
=) —

-) =)

Fig. 2 Positive criteria for perfusion, regional EF, and
the combination of perfusion and rEF (perfusion
+ rEF). Criteria in perfusion +rEF is as follows.
When perfusion was positive and rEF was
positive, perfusion+rEF was defined as positive.
When perfusion was positive and rEF was
negative, perfusion+rEF was defined as nega-
tive. However, when perfusion was negative,
function +rEF was always defined as negative.

DRFOFLIIAS L) IIHEREDIEE T H X

JERELL. EHAMIRLI VYT A-%
(LODE %7 >~ ¥4+ WLP-300ST) T, 25 7 v b
W) LB L, 37MmIc2sw 3o HEEL,
EEERT A (GCER CSTHET 2 mm BLE, (A
¥ :85% RATFRELIEEIU LS VIEPEED
BasE B 7 &) (CHE L 7RIS, Te-Tf 370 MBq
(10mCi) & K — 7 A#%5 L THIRIEIRFRHE THGE
Efgx kL. ZO%ELICFAEECHAL
R L, WEDTEHSH 5 1 B {%C single pho-
ton emission computed tomography (SPECT) #[{% %
HiEL, BREOMREREIIHLZ. S5I22
e 1 7% D 2 8B L Te-Tf 740 MBq (20 mCi) % %5
L, EBEME L RRRICKHROBREGS LU
I % % NER SR L 72,

SPECT (2 B34/ > </ * 7 % & (SNC-510R)
T, HBIFHL 45 B & LR FHL 45 BE £ T 180 L
EERT, 1 40 25 #HET 32 Faro®EwEL,
Butter Worth BISLIE 7 4 V¥ — k¥ .8, B v b
TI7RBEEK 02 AV Er L) BLY
Shepp-Logan FHHERL 7 1 IV ¥ — % IV THEBR L
o, EEOEEY EICHEREERL, £EZH
BE, HR, REBIUHBEO4XEIZXSL, ]
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Table 2 Hemodynamic changes during exercise test in patients with and
without coronary artery disease

CAD (—) (n=19)

CAD (+) (n=32)

Rest Stress Rest Stress
Heart Rate (B/M) 67t 15 12119 6812 11116
S-BP (mmHg) 138+ 24 192+23 148 £23 187+32
D-BP (mmHg) 74%11 91%+13 7812 95+15
PRP 9286 £2685 234504092 10044 2285 21038 £5455
Exercise Duration 617204 4571192
(sec) *

Mean * Standard deviation (SD)

CAD: Coronary artery disease, B/M: beat/minute, S-BP: Systolic blood pressure, D-BP: Diastolic blood
pressure, PRP: Pressure rate product, sec: second, *: p<0.05 as compared with CAD (—)

100 p

80 p

(%)

40 p

20 p

g1 34 w2

O Sensitivity
(n=32)

Specificity
»=19)

B Accuracy
(n=51)

Perfusion LVEF

rEF P+rEF

Fig. 3 Sensitivity, specificity and accuracy for patients with coronary artery disease.
Specificity in perfusion was 47%. Specificity increased 47% to 84% by the addition of

rEF.

BRI EATREEEORIBOF L L NLHF %
D fill-in DFEIZL D, SXE X LAHEZE, £
HDHVIIIEF LFF L /2. SPECT TROLEE
DEX T & EBNR O L EFER L OREIX, TREB
L OREE  AEEINR, AURERS X OVPRE AR TAT
B, GIEE . AERIGERE L L7C.

MEIEERIFE I & 2 B EE B DO RE kS I IE T
XD 40msec D7 L — LM 1,500 7L — 4 & i
gL, ERZICEOHEBEEREL, k&P~ b
RTIGRARMORIBROB AL INE L7, el
WREDIBIE L LT, 1) EZEBRINZE (LVEF), 2) k£

Ex 8 NELAEXEDERHKZE EF) KD/
(Fig. 1). Z##5D LVEF B X U 1EF O T RIE
(mean—2SD) (34 M DRRET DA% EAET HHEF
# 10 % X ) K& 72 (Table 1). Mazzotta 5 (ZHE L
T “LVEF B X ' rEF 25 EBAMICE D 5% ULk
BT 2.0 EmpbmrEREREL L20, IEH2 5
[l BREFE CRisk L 72 E O X H & EEIR D L
ML OREL, TEE D AEEIR, AIRE D ERTT
TR, DR A B L ek & L7z,
ZWifex, FVEERICAEREXETLE
&, RICHEBESEYAT HEHRICOVWTRET L
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100
89
0 ” ]
& “ 58 58
£ OPerfusion
b MP+rEF
20
. i A
RCA (»=13) LAD (»=18) LCX (n=12)

Fig. 4 Sensitivity for coronary artery disease in RCA,
LAD and LCX by perfusion image and perfusion
+1EF (P+rEF) image. RCA decreased from 77%
to 54% by the addition of rEF, however there was
not a significant change statistically.

100 p o= n 95
.

g 45 DOPerfusion
“ MP+EF

RCA (0=38) LAD (p=33)

Fig. 5 Specificity for coronary artery disease in RCA,
LAD and LCX by perfusion image and perfusion
+rEF (P+rEF) image. RCA with perfusion
image was the lowest (p<0.001). RCA increased
from 45% to 84% by the addition of rEF (p<
0.001). ****p<<0.001 vs. RCA with Perfusion.

LCX (2=39)

7o, BW-feEEi, BEICHET ARE I MmRE
1%, EZBRHE (LVEF), FFTERHE (EF), Mk
Hi{% & H#FEE%§ % b b 1EF OBFH (P+1EF) T,
BRI T ARG Tk, MBS LU P+
rEF CT%» 5.

%3 P+rEF OZMEEITERO L) ICED
7. MFREHE TRt T & S ICHREEETE T H D
HeldkbEte Lic, MRERTHETH S bk
HE TRHETHLHE, MKEETRETHS
BEEM L L (Fig. 2).

HHEHLIR T Student @ t R%E B & UF Chi square
ETITV, p DIEA0.05 Ki@GOHEIAEEEZDH D
L7

32 % 9 5 (1995)

100 9
. %
86 g4

%0 7

60 53
g OPerfusion

“©

BP+rEF
20
° a
RCA (n=51) LAD (»=51) LCX (n=51)

Fig. 6 Accuracy of diagnosis for coronary artery disease
in RCA, LAD and LCX by perfusion image and
perfusion +rEF (P +rEF) image. RCA with
perfusion was the lowest (p<0.001). RCA
increased from 53% to 76% by the addition of rEF
(p<0.01). **p<0.01, ****p<0.001vs. RCA
with Perfusion.

L. 3

1) EBEFTHE
BHERERDORV19ER (CAD(—) BL D
BERRE R0 5 32 fEF] (CAD (+)) D& BHBF R
3% 4 6171204, 457192 5T (p<0.05), L&
BED 1%L CAD (—): 6715, CAD (+): 68+
12 beat/minute (B/M) T, ¥ — 7 BB 0. A%KIL
CAD (—): 121+19, CAD (+): 111+16 BM T
& o 72 (Table 2).

2) ECHEE
WENDDOEEIRICEERECETEEICHY
LIREFTIL, sensitivity (XIMFTEI{E: 94%, LVEF:
56%, rEF: 91%, P+1EF: 81% T& o 7:. Speci-
ficity (X MTE{%: 47%, LVEF: 84%, tEF: 68%,
P+rEF: 84% T, accuracy (IMiKEI{E: 76%,
LVEF: 67%, 1EF: 82%, P+1EF: 82% C& - 7=
(Fig. 3). LVEF T sensitivity i3 & 1) {KfE T,
specificity I &ETH o 7. MFKEIEIC (EF %38
¥ AZ&2&Y, specificity 1$ 47% 2°5 84%
IZ, accuracy & 76% 5 82% \ZCLE L 7-.
TEEIIR & & DZRTEED 9 L sensitivity (&, [MLFT
Bi{§ TIZ RCA: 77%, LAD:89%, LCX:58% T,
P+rEF Tid RCA: 54%, LAD: 78% £ & UF LCX:
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Fig. 7

Case presentation (55-year-old male)
Coronary angiography shows 95% stenosis in
proximal of LAD. Perfusion images are in the
upper right panel. Defect in anterior and
septum is present on stress image. We can see .
fill-in on the rest image. Function images by |
first-pass are in the lower right panel. These

show an anterior wall dysfunction caused by I
stress.

This is a typical case with true-positive
perfusion and function images.

58% Tdh o7z, HEREEIR (fEF) OBIMZ XY
sensitivity ($1K T 3 2 @[ % 520 7 (Fig. 4).
Specificity &, MEE{E Tix RCA: 45%, LAD:
97%, LCX: 95% T, P+rEF Tid RCA: 84%, LAD:
97% $ £ U LCX: 100% TdH - 7. MiKEETD
RCA (3th & h FEIZIKMET (p<0.001), rEF D&
& ) BB EYED 72 (p<0.001) (Fig. 5).
Accuracy (%, MFEEI{E T3 RCA: 53%, LAD:
94%, LCX: 86% T, P+rEF Tit RCA: 76%,
LA:90% $ & ' LCX:84% TH o7z, MKEI{ET
D RCA (3 & Y A EIEMET (p<0.001), tEF D
BN & ) FHEICHE L7 (p<0.01) (Fig. 6).

STRESS

REST

ID:00217165, 55M, 9501 12

REST STRESS

RGAS | 112FPST
- <uicEQ

EDV:87ml, ESV:27ml, EF:69%, HR:56 EDV:103ml, ESV:59ml, EF:43%, HR:136

1D:00217165, 55F, 9501 12

HEEME{E (fEF) %BMLTH, LAD BI UV
LCX 2B 2 ZHREEIENC L 2 VDITH LT,
RCA FEIB® specificity 3 £ U accuracy I3HE S
ML,

[EEFI27R]

FEBI 1 (55 mBM) | EBIRER TER TATRD
PRI 95% DA B %R, MREETIE
BRI HERRIEZ & O BRI I FIERALIC fill-
in % RO & 20T S N, HREEER CRMIC
L NFRINAIBEORLESRE L3O, MiHE
BBIURERRTE4AEDEUREZEL
(Fig. 7).
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Fig. 8

Case presentation (63-year-old male)
Coronary angiography shows a non-stenosis.
A lower uptake in posterior is present on
stress image. We can see small amounts of
fill-in on the rest image. From the perfusion
image we consider this finding as a partial
infarct and partial ischemia. Stress function
image shows a normal wall motion. This is a
typical case with false-positive perfusion and
true-negative function image.

FEBI 2 (63 B ) | EEIREL THEHRE LR
Dlehor:. MFEEE T3 BRI H%EE B
WMET%, L2 LLEREFIC fill-in 2 —# 2GR0,
BEOBEEBLIUVEMORELZH INS S, #
BEEE TR BB RE 2 O L h o /2. EEIRAT
REAabeMiiEg cidBmtts, HiEmEg Tt
BEREMEEL, BEEZRENVERHTH o2 1E
%ITa % (Fig. 8).

Iv. £ %

FrLOTiZRE LUt A A — JRANC &
HEBIRELEOZHELICE L TR L. MiEHE

EDV:170ml, ESV:67ml, EF:61%, HR:59

32 % 9 5 (1995)

STRESS

ID:00193577, 63M, 94 0719

REST STRESS

ES + EDF)

EDV:159ml, ESV:57ml, EF:64%, HR:107

12 X 2B CTid specificity 8 & UF accuracy (&
FoTW7zH, MEFERIFEIC L o TRO 745
BEREOERETEBIMT 5 &, sensitivity IIEET
T 505, MOBHIEE T 5 specificity 3 & W accu-
racy (3EEICMEL. ZOXEIATERDE
MBS TH 5 %BETHEET, LRI TITHBLUE
B DR TIIELEIZL AL RO LD o7z,
CD XD ICHEEBIZ OB & ) IFICREDD
EAmMETAIELD, BEICELCARELZS
X, BEEROBRELEMTREbDEZEZILN
5.

DRI A A —VEAAE LTTIA20FEHTY
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M ST &5, Bl 2 FEHIO To KRk Lo fh
WHANAHEENT., TRODORATIE, TAY
F—TOEBHLSECDOTAERHZSTE, 12
COIANVF—RIHBEMEH VDT, TI &L
THBHLOBIIL 2, Ao Y VEEOR
vV, REOEE;EFSN, SEEEoiEso4
DOPL e EOFE ARG S,

Tl & ) 4% L VEREBHE TORILAEE &
N, AU &) BRI IS ERBED ERZE DM LS
FEINZ, L LEAobhbhomEsTid,
Tf LA ERILEEHTH S b, RCA D 5\ i
HEEDIEZFIE T L ERICMDOIILE D H - T
V72, Tamaki %2, Zaret b DG T FERROFER
DG LN TH ) 2D, Tf T KA OWINS
SUMRBEO BB TE LV LATRKE IR
5.

MIBI TORRE TH 55, fFiEd L UIEE~D
EE R EREDTTIRE L URBEOBHIEE LT S ¢
LEND—D LRI NLW, FEELD Tf %
Peit S 2700, Fia Lo RGrEURAEY
HEET 2122 T, bhvbiud T 5 1 %
|2 SPECT %= #f& L7-. Tf (X MIBI & lbE L TR
HICHEM SN D 0T, RIEFIET % FEIZ MIBI
S RMICRETE L LEREEINS. LA L Jain
5 OMBEMRET T, Tf (ZIEREE, AFEE L O
L&D S RE IR S N D S, Ll IFED 5
Y REAT 1 LB B DI¥k 5% 30-60 5 TH
019, H5 1 BMEORKGISEL LR EEZ S
ns.

AETE{S D D b LVEF I & A EBIIRE B DT
eI, Port HOE L Mk, MFHEE & Hh#k
L Tsensitivity 1245 5 TV 7223, specificity (X & 1E
THholz. B\ specificity * 2T 2 HEAEEIZED1E
WA, MAERIGEMT 22280, EEMRE
BODMRER M ESELZENTRRTHo72. &
DIIMICFEI N M ETE & &R OB H D
Fleid, MmikdEfg e e g L TWwb
stunned myocardium %, KHFFT b /L HERED
EINTWDLLFHEEE, LHHES & O hibemnat-
ing myocardium 72 EDEFNIZFIATE 2 DL

Zz2oN, EFERTERZHEZET L LW
ETh5b.

T LY v Fosara— iz k&< 1 BiE
HHVII2HEER SN, S5121 BEIREIE
LHIFEGIRGEY, RICAMBEG 21T KHE
AWML, ZOHSOBANE, TERE L I
DEND. 2 AETIT - REBEROMR L |
H L TIT o 755 IS BT RS/ REFEF I C O R FF ]
BOFRDPEICTHLDODPEPRITEN, TTIC
EEVP LV EFREINTVL™Y, MFEE
DA% LERT A% HIEMIBI L FHEIL, WTho
EEASEAT L CTHBRTREIHIBIZZRO v L i8R
ShBH, BEEERLEMT 2561243, $4T
KPVLETH L. MRER L EEEEE & % [FRFC
Ry AR, BEMLFEHERERTA Y =T Dk
580 L vEEICIIEHETTL - L8R
S0 msec C, WEBHELDTA YV —T2ik5
52 EHICEHREMIFETT L —LHEL 25
msec (2T AHZETHAH. L LYMHERDO ARE
BOMEE, EBEMERITEEE 2B VEHAE
EZe ), FIETERERED 7 L — AR 2 KHES
SUEFRFE D240 msec TELgk L 72, BAZ T
HEBF O FIY.0A%%E CAD (—): 121, CAD (+):
111 BM TH 7D T, 1.LHDEREIE 500-550
msecC, EHFFTHALEb 107 -2 E
DELFDRETH D, KL EIZE ) ELOME
3 %0%, MOERFHETDEZDE —7 D30
HDIFRFB A 7 >~ M id 10,000 7777 ~ MRIE T,
DT =Y v F RIS A DR REI E DR BE (24
BTETWALDEHERINS,

HEEER I C B A MO EREEL LT, “A
2k 5 5% LiED EF DT 2B L. €
K OHWLNTWS “BFIZ L 5 5% Kifid EF
D" LB L T, sensitivity (JIETT5 b,
specificity 33T 25 Z LT TIZHE LA TW
A0, MEERICERERZEMT A2 ELEHH
X, BHIEED 9 BLAFIC specificity B & U accuracy
DA LETHEDT, “BMIZLS 5% EDEFE
TUEBMREEL Lz, ZhIZE ) RCA HED
specificity 3 & UF accuracy XM E¥3 5 &, 5
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AL sensitivity (ZMKT L7z, Sensitivity KT
SHFERE U THRREEERODHTEENKE (M
BELTw2 b0 L#EEINL. 5RO TIdHT
HOBHT S% LLED EFRT” Mgtk & L
TEHRALZD, 0% H5VIL 5% KD LR E
DFEHELX VS & sensitivity D) _EIdHIfF S,
5 specificity DIEFIZFEI NS, 4%, £
EEFI DM LTMESELDICELTHLD
P, SHIREPLETHA.

DL HDORETEEL LT, 18DOH X% B
W HIBIEREFE CERE T X 2813, RICEE
H2 LD THNIL, AIBES L OTREIZHIR S
h, #RBLUHEOZHIIR#ETSHS. PRT
BRTBEDELERED T EHE L, BITITRDZ
3 F W REETL VA, FIEBEREERT 2 AR
R DZWIEETE D S DRRHFTIIRETH 5.
A ORgE TR ERIZBRIE L 72 1BF O —B PR
ELEFII AR DORE L L2AS, L2 ED
12T RTOLEOBEES) % 5FM 3 5 7201213, 3
R BBEILETHL. Z0kdbiitd
2BDOHATT, HEX 0O FEOAETCEREL T
B4 22T TICRES N, T ) 2T
RESMEL-ZERHmESNTWED, Ll
AT EDRENVEMTHL I ELTFHEIN, &
WrEE% LORERET L0, SHIRFZLEL
TAHMETHA.

B
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MR ER (BB 2 BN 5 2 LI X DRI
HEEDZRIEE, specificity, accuracy A5 L L7z,
Ihiy, SEREELZH T HICBEL T, #EE
EfRDERE BN TREFTRETH S Z LHR
M hr.

=]

FHERERRDICHIY, THHWEEEL
eht r y —RIRSGHENE— & EDEEE LG
MEOHBEZ, TWEH, LHAFEEMOEIA
WCIEH LTS

32 % 9 5 (1995)
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Efficacy of Simultaneous Function and Perfusion Imaging
on ®"Tc-Tetrofosmin Myocardial Scintigraphy

Kamon ImMal, Kihiro Asakawa, Hirotsugu HosHiNo, Takahiro SHIBATA,
Hiroshi Ocawa and Toshinobu Horie

Department of Cardiology, Saitama-Ohara Cardiovascular Center, Saitama, Japan

The aim of this study was to determine whether the
diagnosis for coronary artery disease (CAD) with
9mTc-tetrofosmin (Tf) myocardial scintigraphy was
improved by the combination of function image and
perfusion image as compared with perfusion alone. Tf
myocardial scintigraphy was performed with one-day
protocol (stress/rest) in 51 patients (CAD: 32, Non-
CAD: 19) without previous myocardial infarction.
Function image was obtained by first pass method, and
perfusion image by SPECT. Number of diseased ves-
sels was 14 in right coronary artery (RCA), 18 in left
anterior descending (LAD), and 12 in left circumflex
(LCX). Ischemia was diagnosed by 2 different
pararneters 1) perfusion image alone, 2) combination
of perfusion image and regional ejection fraction
(rEF).

On perfusion image, accuracy was 53%, 94% and
86% in RCA, LAD, and LCX respectively. On perfu-
sion +rEF, accuracy was 76%, 90% and 84% in RCA,
LAD, and LCX respectively. Specificity in RCA was
45% on perfusion, 84% on perfusion+rEF. Sensitiv-
ity in RCA was 77% on perfusion, 54% on perfusion
+EF. LAD and LCX did not change by the addition
of function image.

By addition of function image, accuracy and speci-
ficity of diagnosis in area of RCA improved signifi-
cantly (p<0.01). Thus the addition of function image
in Tf myocardial scintigraphy would be useful to im-
prove the diagnosis, especially in region of RCA.

Key words: *"Tc-tetrofosmin, Coronary artery
disease, Perfusion image, Function image.
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