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TN F T T 4 NDH:

2 Fi functional image & O H#L

Wk —B* g AE*
mfzf] wE* AH R—*

g E—* E B

EE LERRHILS—NAVYUvF 57 4 RBWTHEFSMTER L & L7-4% functional image {225\
THEMRE Lz, BFMMTICREZENRE <237k Y il 2@iTE (BFArESE) AV,
ZORFHTEZEICRIT 2 3 BFMT CIRAENER ST ORELEFA LI LEHEAL, 2EFHO
FHRRFEERIE LN, REICE 2 BOENERBE R HH L LIESESFEORBI, vXE-FR

TRICTEEEBNRE 2R L7z 20 ik 17 471,
REE 1007,),

EEEBNER Th o 7o 28 ILBIC TRRRS—B L (RE 85%, &%
fb > functional image (EF %, SV {&, {f8{%) ICHREHL TV,

FICEGARFLT— VY

VFYS 74 EATAILICEY, FRFEGOEL) HEESHREE ORBMAES TR o . ARETHEL

WfiETH D AFEOBRKRICLELTWS.

L FL&®IC

DERBEL S -V v F 55 7 4 REEILO
FHESEEEMEZITO C L BT ELBEOEBADOLE
M)A BVvbhTWwWs., Z0BERKDOEHD
— D ILEB AR 81T 2 DEEEEH 2 FEEL 5
32 LThY, ERAERVSFEICHREEY
PORBHTHY, LDz a—EICHERTLT—
FOEFEECBVWTERL TV, EEZOLER
BHL =Ny v F 55 7 4128V T 4 & func-
tional image (Z X % BESES) 0 FHAVIHE R 4 5
nTnas"Y, = k5o functional image 12 i1 X
EF TS AEERS L2 OfFE i3 R
CEE->TWRWORERTHS. £, Thb
ESAMOERRAYL -y v F 577412
BRALEBEIREAL RV, 22 Tbhbhbhiz
BRI R BBV OEBARL S — vy v F 7
77 4 EMEITL, FBREEESRIMMEEL LTOR

* SRKFEXIEERR
ZfF:26H1A
BREZfr 24T A 2TH
BIRIEERSE © &REERT 13-1 (2 920)
SRREEFTZEER
w Rk — 8

FHIEOLHRBE X M5 L L big, T8k,
& M &F& functional image L D H#EE T o7z

II. %t R

SRKFEFRABREFZEZERNC TEEATT
DERBRBLS— VY v F 7774 2 BITLRE
MENEREND 24 FlzxH L L. ThbD
EFRICIAREREE TS bOIEEL TV,
ERITA0BND TSBETEY 6T, Bkl
Fl, LHE10FTHB. Thbnd b 19z
TIEBIREESET & h, 1SHITHERE
DEASh TV, ZONRIERTITEREMR
22 95, EFITITER X CERERCRELFT
54024, EFTITEBIUCEEHIRICKREE
B+ob0 14, 3HLicRErET L0 34
Th5. FREHAMOHYCF ST 7141121
FlizTHEITL, TP b 1AFLICTHEED AT R
ERET 2R L.

Im. % *

1) F—yn%k
In vivo fEi#kikic X 5 Tc-99m 3R fi Bk 740 MBq
(20m Ci) 2 Hv, DEREHHLS— &0 B
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PHITLI. T2 IRER YV FL—ya AR
5 (Ohio-Nuclear ! sigma 410S) iz K= % L X
—FAAEAS Y bR —na Y =2 2EELT,
35 EEEAERIFAL (MLAO, FRJIC 35 BEMRRD) A
bfTof. LERRERHICEY LLEAR 2 24
HEIL, AX6AEF T AF S — MEICK DI
L. ¥— % ¥ B 13 Technicare #-#! VIP-450
RAW-.

2) ARHE

ATHIEMLICT, BEBE VT2 —% (BEHHE
HERD) 2RV EERBEATELZITo2. KAl
LT 25 Watt X D BRIEL, 244 25 Watt o
Ehns . ZRESHATRO T — 7 IE LA
BORELOBEE L. ESHAROKAR
Mo SO RRRERDS L 3 FRORMELERE
L& L.

3) Ejection fraction(EF) image 5 & 7' stroke

volume (SV) image @ {E&!

/ot L LEAHOLERRY 7 — ko 57—
ZEIEMERL=V V72X ) ZHE X OB
RAL—=T—F L=, VIP-450 izT SV image, 3
X O% EF image % {Ef L 7-.

49 BAFah

A ko5 —# % SCINTIPAD 2400S (&EfuiE
Fritfd) KX LUTICRT 220K TR F
ST & AT L 72 (Fig. 1).

a) £ffE @R
fiz BL2RFLBTOMNRLE L LD

WHOLE ROl LV ROI

¢ ¢ 2

Fig. 1 Scheme of region of interest (ROI) in the fac-
tor analysis. Left; whole region-of-interest
(ROI) method. Right; left ventricular region-
of-interest (LVROI) method.

27 % 11 5 (1990)

b) E=#
EZOHZhERITORMG L LIhOELE < 2 7 L
Bz k VEITOREL AL, B X—-20E%
NiF7eb o
BIEZECEL TR 3IEFMIB LU 2ET
ST EMAT L7 3 BT L TR AENE
BRSO HEE R BT 2L HB LS EO
B2 o8N L. sEFAEEHITTS
Wiy, EEKTSXSICEMHL, HEFERT
% dixel Bz & ETI13 32 L L2, ERHETIR
dixel EBL W LHERRBIZRIHEERH Y, 24
25 32 OFETHEEER L.

5) {8

Wiz SCINTIPAC 2400 S nhEfEHT 7" w 7 5
L2 kB RLARARIT & & T OEBICHAT L e, A
TN EECEITONRELE L DI Y
MU 309 ICBRE L AR AR 2 o AL O
functional image (pH image) Z{Efi L7z. BHE D
VIEII AR 0-360 EED i &, EZEANLLFHD
HHBCDOHRTA Y FUEBo 200RRPH
REAHE L Te.

6) SRE—FRRELOLE

2 ToERZ2 LERRHL T — o v 2 E—
KRR LB L 72, EB0ERFIERE BiE O
485, TRIEE, BAREECS T, BEESHREOR
EE % IE %, hypokinesis, akinesis, dyskinesis o 4
BRcHBE L. ZoBESHREOHEICY >
TIRDREEZEORME 3 ABFHREL, —&Lk
WiHER B EFTRE £ L.

Iv. # 3

1) SRE—FRREOHE

a) VX E— FRTFOBETIE, BEEBHEHR 2
104 GEEE), Phiiblones 2 v biT
BERETRERNN 1445 (RER) Th o1,
T ZTYFE— FFRR L4 functional image &
D—FR L IR X CARREOEH B —EK L
bDDROEFTHY, K, AMEOLDL
E—FTLb—H Lot DiF—EETFLL
7z (Table 1). HFHMTEEETREES R W B
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Table 1 Diagnostic agreement of functional images
with cine-mode display in 24 rest-exercise

studies
Exercise gated blood pool study
Functional
image Asynerge Asynergy Total
(+)n=14 (—)n=10 n=24

Factor analysis

LVROI  12(86%)  10(100%) 22 (92%)
Whole ROI  7(50%)  6(60%) 13 (54%)
EF image 4(29%)  7(70%) 11 (46%)
SV image 7(50%)  8(80%)  15(63%)
PH image 643%)  4(40% 10 (42%)

Table 2 Diagnostic agreement of functional images
with cine-mode display of gated blood-pool
study (n=48)

Exercise gated blood pool study

Functional
image Asynergy Asynergy Total
(+)n=20 (—)n=28 n=48
Factor analysis
LV ROI 17 (85%) 28 (100%) 45 (%94%)
Whole ROI 12 (60%) 22 (719%) 34 (711%)
EF image 8 (40%) 22 (719%) 30 (63%)
SV image 11 (55%) 24 (86%) 35(73%)
PH image 14 (70%) 17 (61%) 31 (65%)

Table 3 Diagnostic agreement with exercise TI-201

scintigraphy
Exercise Tl scintigraphy
Functional
image Defect (+) Defect (—) Total
n=14 n=7 n=21
Factor analysis
LV ROI 8(57%) 6(86%) 14 (67%)
Whole ROI 5 (36%) 6 (86%) 11 (52%)
EF image 6 (43%) 5% 11 (52%)
SV image 7 (50%) 51%) 12 (57%)
PH image 7 (50%) 2(29%) 9(43%)

Table 4 Diagnostic agreement with coronary angio-

graphy
Coronary angiography
Functional
image Stenosis Stenosis Total
(+)n=15 (—)n=4 n=19
Factor analysis
LV ROI 8 (53%) 3(75%) 11 (58%)
Whole ROI 8 (53%) 3(75%) 11 (58%)
EF image 6 (40%) 2 (50%) 8 (42%)
SV image 747%) 2 (50%) 9(47%)
PH image 12 (80%) 2(50%) 14(74%)

14 filep 12 5] (867), EEEBHIEHF 10 flh 10 47
100%) icT—8 L. —F, HFatrefkiET
T RER 14505 74 (50%), EFEE 10 FH 6 4
(60%) izT—%k L 7=. EF, SV ¥ X U* PH image
CELTREFIMTEZE L REBT 2 /-RIHED
N7z d o1z (Table 1),

b) Ric ¥ xE— F&Kx & 4F functional image
LO—FRy LS I OARREO 48 E 0 B
HizoWT, FEICHTHEEDREE T (Table
2). ¥R E— FRRICTTE 48 4 b 20 B3 BEES)
REVPROoh (BREH, BHTIEFE TH-
7 (EXE). BFoMEEETRRER 2044 17
B (85%), IEHFE 28 filrh 28 45 (100%) iz T—
LTz, EFHTRMs Tt RERH 20§t 12
# (60%), IEFERE 28 firp 22 ] (79%) iz T—%
LTWwWk. %7 SVimage Tix REE 20 f+ 11
Bl (55%), IEHEE 28 flHh 24 4] (867%0) I T —%k
LTk,

2) ATLOBHAF»r - LOHE

AR A% v > & 048 functional image ic
3173 BEHEEEGHHIR L 0—F K% R4 (Table 3).
AT R ¥ + VI THREOESRERIET 277
L 4P BELBV—ERERL 20 ZEF2
WEZET 8 (57%) Th o7, —F, SVimage
XU PHimage Tiz & bic 7TH (50%) TH -
7o, ATDHAX ¥ VICTHREOEMET 2T E
Bhole THHRELEW—ERERLEZOREA
FTHOMEZER XUCETFMrEEETEbIC 64
86%) TH oz,

3) BEIREXFR L OLE

TEENRET R & 4% functional image & »—E R
%t (Table 4). EHARERIC THERE (15%
ULE) oBwohie 5HATERFHMTEZE B
X UCETFOT A CESRCH I RERT
PHELZDIR ELI28H] 53%) Thotz. %
7= EF, SV, PH image iz TEFEESHVHBRE L=
NEEREN6H], THBIVC12HTH 7.

) EFOREZZECET2EFEFHRAL

EF & DR
HFotrEzikic CESARRICRERTOH
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Asynergy No asynergy
100

P<0.05 N.S.
c ﬁ__—’::
2
E %
g ,
- )
- 50~ % %
2
-
o
2
d

| ! | !

Rest Exercise Rest Exercise

Fig. 2 A comparison of changes in ejection fraction (EF) after exercise between cases
with and without asynergy. The EF was significantly decreased in the group with
asynergy that was detected by the factor analysis.

Fig. 3 The rest image of 2-factor analysis by the LVROI method in a patient who had
909 stenosis of left anterior descending artery (LAD). The factors were devided
into a basal factor with flat time-activity curve (right) and a left ventricular factor
(left). Both of the factor analysis and cine-mode display showed typical normal
patterns at rest, which was confirmed by left ventriculography using contrast

media.
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Fig. 4 The rest image of 3-factor analysis by the LVROI method in the same patient
presented on Fig 3. The left ventricular factor, the first factor in Fig 3, was
devided into 2 different factors, indicating some asynergy in left ventricle. The
wall motion was quite normal on cine-mode display.

Fig. 5 The exercise image of 2-factor analysis by the LVROI method in the same patient
presented on Fig 3. Akinetic factor was demonstrated in antero-septal to apical
wall (left).
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Lk AW TRLFIC TRRRRE & L
TESRIZ EF BZET L Twi (p>0.05). —7%,
BEETOHBLA» 272 10412 3 W Tix EF
DEEOEE B b -7 (Fig. 2).

5) =B

a) Figure 3 (3 EBIIRERIC T ERT T AIEI2907%,
BAEEBORUEBREORHIFICRIT B EEE
X3 2/FHTBRTHE. FRFIIEELR
il — RSt RE R 2 R LD ESET L Tio iz f
- B REHR 2 RT EZERT L A1 Tn 5.
THREFBTHY, YIE—-FRFTOLREEE
EHEL LHESRI. EEEEREO EF 13509
Tholz.

A—EFD 3 BFMRTIEZERFHET 2
DIHPNEFEESHIHBELEXI SR 23
(Fig. 4). LHLBIEAL S ICEAREREHRTH Y

HBELFRFOEBENERSTVRETH - 1.

Dk iz 3EFMTTIRBEME E IR HERE
Bl HBR L. ‘
AT D 2 JT-4rk (Fg. 5) T RlEES [& 2
BDARERIC 2 TR A B U R B 2 R T B
HERFOHBAPHAL L THS. VFE—FRRT
i & O¥ALIC akinesis ZFBD 2. EATRFICE
¥ % EF 1327% L L#BED 50% IcHRIETFTLT
Wiz,

V. & &

DERFEHLS— VY v FITIT 70 I80WTE
LEAL s BEEE IR BEE C LV R
— FRROFETH 5910, BIZATREICK T 3
BEEENFEME L LTRAEEBNTH D, LALVEHR
HICENS LW RTHREMY I TWSHE—D
FELEbh3., LALYRE— FRROFEREC
BEEAEL, Fh7s v L0 VEORT
BEBHFESE LN WO REN DB, 2T
#Ek X v EF image, SV image % o 4-#& functional
image (20 x TH T35S BEES) 0 & BRI
BLLTHRALNTE . HForECEL TR
FRFOEBEWRES T VRELFANEL, &
DT L HBEFHTEDERICEHL TOEENV L

27 % 11 & (1990)

DTHholeZ LEBETELR V. L LEEIDD
hbohORWEEFMIEZEETRIVYFAE—FER
REREELTHE, 2EFSHERAVSZLICX
D RREE 85%, SFRE 100 L b T REFARE
ERBohiz. Zhidfekk ) &5 EHFMTEE
B (RE60Y%, BRI ELXHLNICEETS
LDOTH oz,

DX ICBEFRBERENELALDOIEI TR 7ML
BIiTEEEROA 2 BIToMBELTEZ LiCX
Wy 27590 F, LDERSEEOEELIY
&, X—2MBICE > TESERPICE2EHEESR
EEOHEDTHHI LELXLND. IR
FEIZI > TV EBEHEERS T o REELERI S
B&< Rohidoiz. Zhix 2 @FomHsE
EHIiTbh, EERAEFOHBREMEZZ L
k3 EeBbhs. EFEFlicRNTE 2EFHMT
K TOERETR L CLEREFICHPNZDT
bH5H, REBESIEET HE, BREMALR
DEBETFLLTRBEESNSD. 2HTFHTETE
R U7 R % BESE®) A% hypokinesis 72, % 723
dyskinesis 7> 7 ¥ BHE o BFE D FFAMf% R 72 E 5
LH 5N, FOENTIEFFAMTERITTIAE
BwinrtBbhs., LEBoT2EFHMTICT
BRELrBOLBFROHRIEFMIEHITT2EER
RhsLEBbhi. 2REFMTER IERES
TUEAMDEEESHET & /A3 ER <13 2 0 FFAM
NEETHZ LOBEND Y, SEIOHEICEV
T b ZFREF 12X ATRE O Bl o BT rE R o
HTiRZEOFEEO R EF L EDZ. Lo,
EBAML T =AYV F 57 4 BV TRERE
L AT O BT AT E RO RS — i e iR &
Btszlick ) REBESONMI+2FIRET
b3 LBbhiz. FBERFHAHBALLEAIC
2 EF EEBIIETLTEY, 2oz LizEmic
IVELREEESH L RFMTEALCHELT
WHZLEERLTVS.

fi> functional image IZ>WTiFx Y F*E— K&K
SRk HE%E L LT SVimage (REES5Y, 4RE
867 NHERRIFL#ER %<, EF image (/&
EE40%, #HEETI) IV LEALTWE. Th
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BEREDWME L HE L TR L 2R TH 3 HE
BINREDZ L, ElPREAloEESRE O
DEELWEFINEEhTWEZ LLREEL 2T
W%, ¥ 7z PHimage (RREE 70%, 4 REE 61%)
CBL TR, ST D 3B BHBELE W Lo
BEyfgohi. ThbERoME L Bk L TRk
3 - TWBIEFIOFEVICINZ T, BRI »
LHREMICHEL, TEMBITEHEITL VAL
72HThHhHH LEBbh 3. functional image D —
D2THHERFAMMESEIRI Y RE— FRREDE
BRICBWTRS B —5RETRL, EFATD
HAxyy, 5 VIEIEEIRERHTR L 0BT
F—EHRBET Lz (Table 1, 3, 4). = hi3ES)
AWDLH A X v v EOERIEKT, »2vWiE8Hk
EY EORENRLT L v E— FRTFLEOBE
BEFEL—HLEVEDTHY, ZO0—HKROK
TAELICEFITER £ © functional image »
RAZTRTLDOTRAENVWEEZLNS.

VI. #& ]

EFrEE T BE EES O ZHAYT ML &
LTELHFETHY, VRXRE—FRTED—E
R 13> functional image & HEF L TERLTWS
LR AN, BIOCEBARL S — ALY VT
777 4 ICARERRATL, KER L ARIRO 2/
FAMOEGE TS LItk Y, REEES
HEDFMEASE AT ik o7, £l ZDFHEE
HEMEETH Y BEHRERIBVWTHERATH
3LrBEbh3.
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Summary

Evaluation of Factor Analysis and Other Functional Images
in Exercise Gated Blood-Pool Study

Ichiro MATSUNARI, Hisashi BuNko, Kenichi NAKAJIMA, Junichi TAKI,
Yasushi SHIIRE and Kinichi HiISADA

The Department of Nuclear Medicine, School of Medicine, Kanazawa University, Kanazawa

Factor analysis, a new method of functional
imaging, has been applied to cardiovascular nuclear
medicine. Because of the difficulty of its inter-
pretation, it has not been popular as a method for
detecting abnormal wall moticn. The purpose of
this study was to evaluate the usefulness of factor
analysis in exercise gated blood-pool study in
patients with ischemic heart disease. In our factor
analysis, left ventricular region of interest (LVROI)
was extracted to exclude the surrounding radio-
activities. The new method was compared with
1) the conventional factor analysis using whole
region (whole ROI method), and with 2) the other
functional images, i.e. stroke volume, ejection
fraction and phase images. At first we tried 3-
factor analysis of the LVROI method, which

resulted in many uninterpretable factors. Whereas
in 2-factor analysis no uninterpretable factors were
extracted. In comparison with cine-mode display,
the LVROI method with 2-factor analysis showed
the best sensitibity (859%) and specificity (1009%).
In exercise gated blood-pool study, it became
easier to detect abnormal wall motion by com-
paring the factor image at exercise with resting
image. In conclusion, the 2-factor analysis using
the LVROI method greatly improved the limita-
tion of conventional factor analysis, and will be
useful in detecting wall motion abnormality in
patients with ischemic heart disease.

Key words: Gated blood pool study, Func-
tional image, Factor analysis, Ischemic heart
disease.
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