Study on Improvement of Detectability of
Abnormal Wall Motion of the Left Ventricle by
Factor Analysis of the Gated Blood Pool
Scintigraphy : Rectangular LVROI Method
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HFoiric & 3 0EXFHAL 7T —IVe v F 757 4 DRERE
EE R ERHBEDIE TR Y 2 5
—frickEl LVROI &gk 3 —

SRKBEFIREFRE (B | AHRKR—E%)
L R A %
(FBFI634E 2 A 27 HZf)

IS, BT (Factor analysis) %AW L WEERFRED LEEEFE~OIGHASARE LD
DbB, Lirl, ZOHERNLAREH»S, BEEEBRIEEL LCE, KE—RCERLTOLEWL, K
WX OB, ZOMBEREBRERL, BTFoic L 22 EEREEREREENET -0, EEMNFLL
ZELUIEGIEAE B LVROLE) OFAELEEXEES I URMEMERAICB TR T2 2
LTHhB, EHLVROI ¥ LI, #HELBERD, EF ROl OEMICER 280 CTHELEK 21TV, B¥H
FRMTT2HETH 5, AFHMTCBO TLEZEROEMRE, L2 RO &, R LVROIE L b iz
8 X 8 Pixel, 32 Dixel TH b BFLEGENE N, EXRF L0FAOXEIEL S —LY Y F275740
F— &R LVROL BiC L 2 RFAMERIT L2 £ 2 3, LDERF, LERF, ERLEHL D ORPE
Ho R AR AR 2 FF DR T 0 3 DA & e, I LR B TIRBGGE 18 FIOBFLL 7 —Ly v
F2757 4 F—F IR E TOLEE ROLES & IER LVROI B & 2 RFH7 2 1T L 72, AR
5B LVROI 351 & 2 RS TOBESI R HRHEIL 83% (18 FiF 15 F) T2 ROL iz & 2T
DFPRFBHEEA A —J I oRTERCBETH 72 (p<0.01). EBEIGER I, BEREXELR
Uz DWThH, ARFFOER LVROL i & 2 BT TOBEBR R 86%, (14 Fl+ 12 1)
£, DEEROLER & 2ETF AT CRBRHEA A —JI oNERBCEETH -2 (0.01<p<0.025),
LHL, Za—ArvF 757 4 PRFRHEA A —YTUE ANEES 2R L HITR’, BEFMroH
SR RS, S, BEETF L LTRSS haes o, MEX R LVROL Iz & 5 BFHHTE, RO
EFAROMER 2R L, Bl CREBF BRLER) OBESHREEORPICELTHWERAER2RL
7z,

Key words Factor analysis, rectangular LVROI, gated blood pool, wall
motion abnormality, angina pectoris

SEELBEESER B W T LBERBERL 7 — VR
HVIHEERC TLKERAENER L REE L
ZoTEL, i, EROP» S ERMKNERNERY
i UK 3 2 885 (Functional Image) i3, L
BifEEE 2 2 OFEEIENER - BROVERE L TR
HT2HFks LTUSHEENTER, Tbb7—-)x
AT & B AIFA% (Phase Image)®~?, IRIEH
(Amplitude Image) "ETH 5.

—7%, EFSHE (Factor Analysis) Z AW 72HiL
W E REEHTEE R R 1 Dipaola & 'R R KL, HE
FDWL O DORFTHASNTE DY, LEKET
KBWTHHF LWEEE522 b0 LTHFaAD
DH WO, Tabb, RFMTILLE LB RUK
MENERZ LS 2EBHUTY % 20582 ORFEH
HTex3flEa5 0, 3WITHICIFEE T AEEY 2K
FERTICALER T B SIARRRATIE & Lhag U CIEERIIC BT &

Abbreviations: A, anterior wall; AL, antero-lateral wall; CAG, coronary angiography ;
D, diffuse hypokinesis ; Echo, echo cardiography ; FA-LV, factor analysis using rectangular
LVROI; FA-WH, factor anaysis using whole heart ROI ; IL, infero-lateral wall; LAD, left
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shTnad, LoL, BAED L IA/MITL TV 2R
ERESR G, FOEBEELTE, 7ATY XADE
BabHDH, FEIZLDEEMCHEE S RRF
rEBRFHIRFEONBI#ELVIEENHE L, B
FAFCRER S 2 3EFPRNT+DTH S 2 L
Zrohb, i, BEHREORHBICOVWTEZL
B, BT ERTT 208, BROFEHEETT 129,
BEHREOMEL/N S LWESIERNICBY 255
ZWNELLBERFELTREEZLZ LIz 3,
KO EHIE, M EOMESEHERL, BFMF
&k AEEEBEEMEGEEREBT 0K, EEIH
LS ERLAEW LVROIEOFAM LERZL2TEE B
FUBMEOERFICBO TR TZ 2L Th 3,
SRR CFE

I.x =8

NRIIER LIORT 28I TH B, SH, FENELL
RHLWER LVROL ¥ (BEHIEXED 12) 2k 3
FENRS =V BLUTF— S ERMOBR LR L2 72
DIZIEEF 10 PR e Lz, 2 OREHRLT— N v
YFIIT7 4 DF = IRTAERIT L, £k
16 FH» o 66 F (F946.1F), B76l, L 3FIT
Hotz.
BERBNIIE 18 BITH 2, ZDS b 14 Flass
TEMEBUIE, 3 BlaSIE SRS LE, 1 PINTRE
METH -7z, ThbBEER, &FO0ER, T1-
W EHOGHAF v >, Ta—ANYE TS5 7 4, BH
IREREH» SR PLE L BT bDTH
D, 2THEAEY XL 2RL, TEROBOS>NBZHD
BB U7z, EEHIE 40 F 2o 75y (B 57.2 ),
B8, L10PITH -7,

. 5 =&

Table1. Material

Normal 10

Angina pectoris 18
Effort 14
Vasospastic 3
Unstable 1
Total 28

1. F—F U

LEMRIRAL 7 — VROBBRIE, in vivo I &
% Tc-*miRIMER 740MBq (20mCi) MV, BECH
BHRTFEICGELL 10 M L VBB L. F— 2 IER
vy rFv—v3arh A7 (Ohio-Nuclear #:8! 3410S
) WELAVF -FARSBEETT ) A -5 2%
LT, S5EMIELFMM (MLAO, BEEIZH 20°C 18
BeofTof. LERRERMACEY LOERE 24
FEL, wAFF— MR TIREL 72, B Ohio-
Nuclear #HBIZES 7 — & MELEE VIP-450 % B,
FRRFO IS LIEHIL Y 660 08 TINER I3 Yy
0aTHo7%.

2 AR

EHAFTIEALICT, EAREEREEIL T A —S
(BERTEINER) & i S BREIER A (KF
SOBE, 25Watt L DBRIEL, 2 3B 25Watt
m eI, EFAFHFO T -5 NELEED
BELIHBED QO BHE & L, EEEFOKE (end
point) FEEARER (MHEF) b L RLERELEL
7z,

3. F— I

1) RFRHEA 2 —Y0EH

Bonl 1 LEBOLERE T — VRO F—5 %
YAMERL—Y S IZ L VRMBEUZERALA—Y Y
Z U7, MRAECERICENTWE o ha—u
U7t 1 BAOERO S iKY (LT ED
B BB CUGERI (BT ES &8 Efftk h AT
DR & D RFTEHEA 2 — Y R ERL, BTAHTL
HEg L7,

NV 7750 RERERD ED, ES B O
BMUBDA 7Y b 2EFNEFN Cep (1)), Cas (ij) ¥
&, HEZEALOEEE (EF (ij) i,

EF (IJ) - Ces (é:zu—(icj;;s (ij) Lz,
COERTTOERT M) 7 ACHEEFT5 2L
RREHE (tEF) 1 A—-YUnfERah 2,

2) HFSHT

i. AFoinoss

HFHTIZEoNTAF S v I F—F o, 0
FIZEEN BRSO HEER S (Physiological
Component) 2HFEMLBIZ L DKL, BEEHROE
B DEE WL VBERS (Anatomical Com-
ponent) REH L, XREBEA 2 HHEICOEL R

anterior descending artery; LV, left ventricule; P, posterior wall; RCA, right coronary
artery ; ROI, region of interest; S, septal wall; 3 vessel, three vessel disease; WMA, wall

motion abnormality.
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FHE R (Factor Image) #1E# 32 Z L2 & D EERIC
B ABERIOSMRBEHEL IS TEHDT
Ha, b, BERS LB ZERTZIEICL
DNRFEBICBITL RIOENERBINT 2H55ETH
5.

i. BFOTORE -

nXn{EDOER (Pixel) A4 e ERTHP 7
V- ADHEGEBEELIE, KEEBO7V—L4DE 7
£/ (Pixel, BE) {04 7> 2 Cij (k) £RET
nIE Cij o~ bAC () =[Cij (1), Cij (2)-Cjj
(k) ...cij (P)] ...... (1)
2, 7% (ij) B 5 HREEORMERE S
RI DBEEEERT. ZDO~R7 b O BRI BETEE
# (Time Activity Curve) TH b, F47
Dixel (Pixel of Dynamic Studies), Tixel, Trixel
B EERICIRE SN TV EY, KRB TIEH—L
T Dixel DFEE2FE W3, T4bb, nXn HD Dixel
BP7Vv—LDEBAREEINZETOREHREEA
TWwa,

DBREORBIRCB W TEREDOEE*BET 2720
2, RTEROLBEEETLVELTEZS, K7
V— A2 BT 5% Pixel DAACij (k) BROWES
FERTHREINSD,
Cij (k)= vij*V (k) -+aijA (k) + bijB (k)

+ Nij (k)

ERFV k), A k), B (k) ZELLE, OB,
v 7757y P OBEREORMEL 2RO THA TS

D, vij, aij, bij i3 P MO E D T TR & 13877 L
JERERL 4> (Anatomical Component) %% L Tis 3,
Tubhb, MR OEER TR vij 30 ThH D, sy
LEERTIR aij 120 THB. NjIRTI VI 4/ 42T
H5.

(2) A% Dixel .2 THMREBT 2 &, Cij=vij
V+aij A+bij B+Nij-(3)

V= [V (1), V(2)

...... V (k) [EEETTTTTAV4 (D)]
A=A (1), A (2) A (k) oeeer A (D]
B= [B (1), B (2) =B (k) oo B (p)]
Nij =[Nij (1), Nij (2)oNij (k) Nij
(p)]
64X 64 Pixel T7'—% ML 7258, (3) Ra

4096 5z26N2Zilnd, HoTEHEVEKRERY
ML ER L AERMOER 2 B & L T Pixel
EJEMEL, Dixel % BWIERINL TETT 5 Hikp—
BizfTbA T2, (3) ROV, A, BORT~ |
NHSEERERK S (Physiological Component) ZR 71§
DTH3b, X, ETHOEZ7EZMIDONT
Iv={vij}, la= {aijt, Ib= {bijt
& U72BE, v, Ia, Ib 2R FE& (Factor Image) &
X MBEEER] (Functional Image) T 5,
—F, LEHERRSEERICEE S D 255101,
B3R U 7o BERERL 23 0D fth iz SIS SRR 2 BRRERR 23 430 -
Tw3, bbb, (3) X
Cij=vij V +aij A+pij P+bij B+Nij
L b,Ip=1{pijt L% 3BUAFERSRREENT
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¢ B, DFVRATFITIEEERE G D 64X64 8O
HETRERIER (TAC) O TREREH 2 ITVHFSOHFEL
TAC (BBEERLSY) RUZ OFRE L L TORER S &
HL, ZOFERSTORTEUAFEGEHET 2 S
DTH5, BHEFTIFEOELESE LTHE S
ZOTERTE2FENH B,

EROHERH > TR, SEBEOFH,HSFELE

BieE2 b O»5HICHEHRL, TOEERZ buds
ERAEHMBET I ERAMTEITo>TC 03, HE¥
TS MBICBR IR o v Ea—F TlaE
BRI CHi Y, LELEAMITIINERR
K& sDTFIRIC 2 % 720, R % EMEL, & Pixel %
BERI A M INE L Pixel IO K Z v b D2 & H K 64
i 2 BIR L ERAMTEITIBDL LT B,

154 284 4

644

Fig. 1-c. Irregular left ventricular region of interest (LVROI) method.



436 HFHMTC X 3 BRI RE OB

IR TEONEERFIECER L DT
HYOREAMB 0 L2257 TADLDOMNEET S, L
»L, 2V (p), A (p), B (p), Iv,1a,IbiFET
H BRI Barber DIRIBT 2 FEI & D e
BARKCHET I HENEONT S,

iii. EEOEAS &V ROI (BLER) ORE

BonhBBER VAR LT — VT — 5 ZRER U
ZRIE/L7-0b, BEROTEKRETI>H, UTO3I&E
D DELKEE DWW THREFL 72,

a. 2 ROIE (K1-a)

DELESEINS L5 IER ROl 2#REL, ik
Lz, TOBE, NVIT75 0 P ebbBESTES
iz L7®,

b. ERLVROI% (LT, EEELHEE %

LVROI £ #79) (& 1-b)

B ROI OERICELEDSAD, HENW /XY 7 75
Ty RMAB LI CHRELIEARLL®,

c. R LV ROIE (K 1)
BRRBOLELEOHMICK>TFEE (v=a7
M) TH—Y AL D ROIZFHREL, AL, FE
CEOMOEROH T b RETHELT:,

v. F—5 DERE

F—S DEHEROHEIZA W 3 Dixel HiZD0wT
BT e LIz, Thbb, BEOBERLT—
A A—OPEBRTED 2 EGEVOTHEE 8 X
8 Pixel #2523, 16X16, 32X 32 K U* 64 X64 D
Bz 2w T b2l e, E#E &/ Dixel DHH
THEWHER T % Dixel 8 (10~64 fE) OXELR

Table 2. Results of the factor analysis according to the range of image
compression and selection of the dixels.
Dixel
Pixel 10 20 32 48 64
8 8 created created created created created
16 18 created created created not found not found
32 32 | created not found not found not found not found
64 64 not found not found not found not found not found
Table 3-a. Contribution of the left ventricule factor and quality of extracted
image within the extractable range by factor analysis using rectangul-
ar LVROI method.
Dixel
pixel 10 20 32 48 64
8% 8 29.2(%) 314 33.7 30.3 26.8
16X 16 poor image poor image poor image
32%X32 poor image
Table 3-b. Contribution of the left ventricule factor and quality of extracted
image within the extractable range by factor analysis using whole hart
ROI method.
Dixel
Pixel 10 20 32 48 64
8x 8 23.0(%) 253 275 238 19.8
16X 16 poor image poor image poor image
32X 32 poor image
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R MA .

v. RFEOEE

B & EMEINE L RS T, BTV %
9 ~5DEETIEE L /2. IHICBRERSOBE ST
bhah, BERSTRETCEOETE&RAFIIOL
THEERSTORMARONN 1ick 5 X 5 KEHbs

(%)
40

8 30 v//\‘\‘
=
3
a
£ E/Q/\\
c
5 20
&}
10
10 20 32 48 64
Dixel

Fig.2. Contribution of left ventricular factor
extracted by factor analysis using rectangular
LVROI and whole heart ROI of one normal
subject.

0——0 whole heart ROI
® ——® rectangular LVROI

T Faztor RAnalysis (used 32

NEDT, bLIDRFZEDE XD BT
SN BHE I Pixel BOBELEEL 2. HBEESITLS
H AN 2 ERESR EOEE I X ATFEEERLS
H, ERCERFTORRTFOFEESEHENS,
Fu&RTHEGE | BHECEEL THEL .

vi. FREMURE
BEEHRERLBOEEEMRE I Fisher O H#HE
RHEEEFRAOLTTY, GHRE pHE) 0.0 UTE2E
BeHEL

5 #

1. E{gNIE

1. EEIERE:

SEEET 3B OEHIEAE (L2 ROl &, 8
% LVROI i, TEW LVROI &) 2 Ha 7208, EBIZ
EAER LVROL & Tk, MEMICH Y > b 0 DFFER
BABI®, avLa—F LHEREE R, o
T AR ORET > & RER LVROI B3 kR4t L7z,

2 . E{RESE & Dixel D3EIR

REFPHERD 5 2 Pixel DEIG I L Y EHEOES
&L H Y7 Dixel HEBRL 2T hiE o, R
F|OEHD BHEA/NE LRI ERASTCB L TE
BLR2EMSEELONBEFRY bUSHHETE L

HBx 8 dixels)y <<

FRCTOR # 2

. 350 (1/SEC
- H=8 (/5EC)

",

E T
) (One beat)

~ 838 (1/SEC)

42,4 %

T pr—p—

o (Q’nembeat)

1 24

(One beat)

Fig.3. Factor analysis of normal subject using rectangular LVROL
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Sird, zOk®, BREHROBTIIEL2E Y 2L
DESHEH R U Dixel xR 2 M 21T 7.
ZD¥ER, EF LVROI &, LEEROIEE bI2E
2WRTHEMECERSMHETREE 2o L L,
#3-2, b DML 16X16, 32X 32 Pixel Tix, ERIZ/E
a3 bODEERRTH Y NEY L Bbi .
8 X 8 Pixel Tk BB h RIFRE/RSE SN2,
Dixel HOELI X VRFNC BT 2 EZRFOHS

B L. 20T, LEE RO, Eh
LVROI ¥ & %12 32 Dixel TR BUEERFORS

EEFL: (H2).

fE-T, 8 X8Pixel, 32Dixel DHFIZE Y BIFI R
WosfTi b s 2 bbb, DEBOREE ZD%HE

W CHEfT L7z,
1. BRERALHE
1. E®N Y —>

Table 4. Comparison of locarization of wall motion abnormality among coronary
angiography, echocardiography, ®TICl stress myocardial scintigraphy and
factor analysis.
Patient CAG Echo  *TICI ReszﬂWIéItress RestFA-L\étress
1 LAD AS
2 LAD A A
3 L AL AL
4 AS AS AS
5 3vessel A AS AS
6 A
7 3vessel D P
8 LAD S S S S
9 LAD S
10 LAD S S S S
11 RCA, LAD A AS
12 LAD S Apex AS AS AS AS
13 LAD AS
14 AS AS S AS
15 LAD AS AS AS
16 LAD AS AS AS
17 LAD AS AS
18 LAD AS
“Table 5-b. Detectability of abnormal
wall motion among ejection fraction
image, factor analysis and *'TIC] stress
Table 5-a. Detectability of abnormal myocardial scintigraphy in 18 patients

wall motion among ejection fraction
image, factor analysis and ®TICI stress
myocardial scintigraphy in 18 patients
with ischemic heart disease at rest.

WMA | EF image FA-WH FA-LV ®TIC]

+ 3 2 5 13
- 15 16 13 5
WHA, wall motion adnomality; EF

image, ejection fraction image; FA-WH,
factor analysis using whole heart ROI; F-
A-LV, factor analysis using rectangular

LVROL.

with ischemic heart

exercise.

disease during

WMA | EF image FA-WH FA-LV ®TICl

+ 7 6 15* 13
- i1 12 3 5

WMA, wall motion abnormality; EF
image, ejection fraction image; FA-WH,
factor analysis using whole heart ROI; F-
A-LV, factor analysis using rectangular
LVROL

* p<0.01 vs. EF image and FA-WH by
Fisher’s exact test.
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Table 6-a. Detectability of abnormal
wall motion among ejection fraction
image, factor analysis and ®TICI stress
myocardial scintigraphy at rest in 14
patients with significant stenosis in
coronary angiography.

WMA | EF image FA-WH FA-LV *TIC]
+ 3 2 4 10
- 11 12 10 4

WMA, wall motion abnormality; EF

image, ejection fraction image; FA-WH,
factor analysis using whole heart ROI; F-
A-LV, factor analysis using rectangular
LVROL

Table 6-b. Detectability of abnormal
wall motion among ejection f{fraction
image, factor analysis and *TICI stress
myocardial scintigraphy during stress in
14 patients with significant stenosis in
coronary angiography.

WMA | EF image FA-WH FA-LV ™TICl
+ 8 4 12*%,** 10
- 8 10 2 4

WMA, wall motion abnormality; EF

image, ejection fraction image; FA-WH,
factor analysis using whole heart ROI; F-
A-LA, factor analysis using rectangular
LVROL

*0.01<p<0.025 vs. EF image by Fisher's
exact test.

**5<0.01 vs. FA-WH by Fisher's exact
test.

LeE RO B Tt s 2EFR, ERE TOR
HEBY, SEAFHMTE, LB, LERUVARIE (b
LSEHER) 45, SEFEFENEZLER LVROI
ETOEE Y- 2501, EEH 10 Flcxt
L, 3EFHITEMITLL.

ZORRERI AT, B3 H, BF 2 LERTF,
EF 3 LERTFTH B, BFL L LTERLER
& DR R 2 R ST RE AR £ RO R T A i &
nr, CORFREEFAEETHEDONTED, £18
EHRFEEZSNBD, FOBRITICONTIEE
BOHETIRRS,

2 . BIIMELRBEGIC BT 5 BT 47

SENER & U BulE 18 lOEBRER, =a—»
NST 574, TLLEFTOLHR F+>, LEE
ROl ## AV RFo47, & LVROI &2 HwizR
FOMOBRETMUANCRLUIONELTHSE, Zh
PEEEFAE (TI20 AWHA F+ OB ITER
KDL BEM) NEOLNLLOERD oL
W DRI, BEFHEESREREE Tobb
RARHEA A=Y, LEFEROIEEBVIL-ETFS
¥, 8% LVROI % BV 72 AR, BRLE Y > 7
77 4D TEDOREEER IR L7 OBK S TH
3, #5-a IREEHORBRTH 20, BFEHEA A —
Y, L&E ROI ¥, 2 LVROI D 3 ZFDOM T3 &
HEERERERHBCEEEZEIRD AL h o7, LirL,
FO5-bIWRTML, AFREORIEIZ DL THET 2
&, 552 LVROI & (M= 83%) ix, RFERHZE 4
A=Y (HRHIZE 64%), L2F ROIF (BRHEE 50%)

16

Fig. 4-a. TI-201stress myocardial scintigraphy of the patient of effort angina who has 75%
senosis of anterior descending artery (LAD) and right coronary artery (RCA). Perfusion

defect in anterior wall (arrow) was found.
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L bNEERRBREOMINERD L (p<0.01). &
J LVROI i & T1-201 BFOEF A F v~ OBHEEIC
BEE o REBRERIRD OB, -T2,

K6 WTEHREEC TEERELRD I UHICD
&, REGRZFEOM TEESREREEOLKER

T, WEEE (R6a) TP BIBREERA 21—y,
LR ROL ¥, 8 LVROI i M TEEES R B
B EEEERDE P07, UL, BERE (k6D
ZIZHER LVROL &% (BRHIZE 86%) 13, BAERH®E
A=Y (RHEFE43%) < S REELRHEEEO RN

Fig. 4-b. Regional ejection fraction image.

3 Fector Analysis (used 32 8x 8 dixelsd i<

C)

FACTOR # 2

Fig. 4-c.

Factor analysis using whole heart ROI during stress.
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= (0.01<p<0.025), [ £ A ROIE (Bl =X
0%) L HoNTHHELREEOHMERD 2
(0.01<p<0.025). I ZTHER LVROL Kz TEEES)
aEpRHa o 280, kb HEERER L
SHIRETH D, BAEHEA A —YPxa—-s 1Y
X757 4 TCRUVEAEBEER 2R LIEFATH-
7z,

F72, #4122 CTHEF LVROLETHD & h - BEEE)
BEERAL L, T1-201 BFRLHA F v > O RIBEH I O—
iz DV TR L T A7 R 3 1 CRTEIAE & TIEE,
EF 12 1 CRTEE R EE B LRBOER 2RO 1208, o
FlTiE—8 L Tl (—B%ET77.8%).

. EA2R

FEGI 1. S5 LVROI ®thoEiREH L Y AT
Hotf (E4)

40, B, FEEBOE (F4, 61D, BK
Rz vy F B, EEIRER C THEE
REVERMTTRCERRE (ZhZh 75%) 2%
2, T1-201 BHRIOBA F v > (K 4-2) TIIRTEECHEST
RIBERD D, RERHEA A= (F4-b) T3
s RFEENRE 2R, L&EROLE (K 4-
o THLREEREFRIREEShLZ»o7, LdL, EF
LVROI # (X 4-d) Tz &R, BTEEHRIC(EERE

T Factor Analysis

F (B1EF) OEEL2ED, TI201 ERLHA F v
YRR L, BEHEEEHEBCLSZXLDL
HWr L7z,

FERI 2 . MO EREMIEC TRIE S - BEERE
25, RFAHTCRHEEETH- 4 (B5).

45 F, Bk, FHERLE (&4, EH 7). BRER
WiZ bvy R I VBE, EEBNRERICT SBRE
(Fh2h 90%) 25, TI-201 HFLOEHAF v~ (K
5-a) TIHHRBCERRB2RO L, RFRHES A —
Y (H5b) TRUEAMEES 2703, BFHMT
¥T, L&k ROLE, 8 LVROI & (K 5-c,d) &
bIRERFRIBRES b o7,

& ="

BEEBRO—D £ LTOEFHMRESERBBATOFER
HOTHESNESS b D, BROE(ERE
LEIET3RATHY, AMEOBEORFZOWT
BN fTbhTw 3, T4%bb, Schmidlin'®,
Oppenheim?®, Aurengo 52X 3V /75 LD
#, Herry 52w X 2 FFEEEROBAERNT, B
Barber i i858 O #4712 Cinotti &221& fif D #L ST HE
DF~OIGHEHREL T3 . KEOFRE LT,
FHERFOEZ VAWML TCTHECEZLTHY,

Hused 32 Bwfl 3 ¢

FACTOR # :

L
(One beat) -

Fig. 4-d. Factor analxsis using rectangular LVROI during stress.
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BRI EHERTEZET %, FLOEE S
TELEMBBTONG, —F, LEOBESISREC
b 1982 £ Dipaola &'V D#ELARKEAMZ > h
TEY, fR»ISHVONTWAUMEFITL D bEE
BREEORHERELLLOBRELR DS
pe U LiaseREFASNIBER DL 0E
Bl T7us s r0BHEER, HsWEFOE
EFHER DTS WEEH B I L EHETS
ha, FEERHEYORBICOWTE, NEEDOHK
HREEETHS, THbLBETFOHE2ETT 2BHE
BROEREEITS 1o, EEBHEEOMEINS WES
IR ERNIE BT e FESENNE L, BERFELT
BEShRLI Lizn b, 22 TCHEERR, Lo

MRS RRRL, RT3 EME SRS
WETIFLOEGRIEREEERL, 20FRAKLs
EXEEB L RO GCRBEIZ B THRETL 72,

1. @0

1. EHIEKE

SEEEE 3B OEFRIEAE (LEFROIE, &
7 LVROI %, REF LVRO! &) DWW THN L%,
LR RO EEDIRE, /S 7 75 7 v F 2B m s
L, MLEEDEDD L ZATROI ZBRELES
&, NI 779 ROFEEBRETL, BFeLT
BRENEL BB EMS, EEICIHETE -
7o o T 1-a RTINS, @YY 77790
&7 ROl 28E L7z, B LVROIE (K 1-b)d

Fig.5-a. T1-201stress myocardial scintigraphy of the patient of effort angina who has 3
vessel disease. Perfusion defect in posterior wall (arrow) was found.

Fig.5-b. Regional ejection fraction image.
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Fig.5-c. Factor anlysis using whole heart ROI during stress.
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Fig.5-d. Factor analysis using rectangular LVROI during stress.
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Abstract

As a new method of functional imaging, factor analysis was applied to cardiovascular nuclear
medicine. However, it was not popular as a method for detecting abnormal wall motion due to
a limitation of the method. The purpose of this study was to evaluate the usefulness of factor
analysis of gated blood pool study using a new zooming method (rectangular LVROI method) in
normal subjects and patients with ischemic heart disease. The advantage of this zooming method
was to resolve the limitation of present factor analysis for the detection of wall motion
abnormality. In the new rectangular LVROI methd, only the left ventricle was selected and set
at the left edge of a rectangular ROI which included lung background in the right half of the ROIL.
Optimal compression size of the original image of 64X 64 pixels was found to be 8 X8 pixels.
Optimal number of dixels was 32 dixels. In 10 normal subjects, 3 factor analysis of gated blood
pool study using rectangular LVROI method was performed. The atrial factor, the left
ventricular factor, and the factor that has a slightly hypokinetic time activity curve at the base of
the left ventricule, were extracted. In 18 patients with angina pectoris, 3 factor analysis of stress
gated blood poo! study was performed. Detectability of abnormal wall motion by factor analysis
using the rectangular LVROI method during stress (83%) was significantly higher than that by
factor analysis using the whole heart LVROI method (50%, p<0.01) and the regional ejection
fraction image (64%, p<<0.01). In 14 patients with significant stenosis in coronary angiography,
detectability of abnormal wall motion by factor analysis using the rectangular LVROI method
during stress (86%) was also significantly higher than that by factor analysis using the whole heart
ROI method (40%, p<0.01) and the regional ejection fraction image (43%, 0.01 <p<0.025).
However, in the cases with diffuse hypokinesis on echocardiography and regional ejection fraction
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image, factor analysis could not detect wall motion abnormality due to the limitation of the
method. In conclusion, factor analysis using the rectangular LVROI method greatly improved
the limitation of present factor analysis and showed usefulness for detecting wall motion
abnormality in patients with ischemic heart disease.




