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B: thick wall phantom.
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Schematic expression of the myocardial phantoms.
Width of each defect is same (20mm). Arrows in upper
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A: thin wall phantom,

figure indicate 0° direction, in which defects are viewed edge-on.
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Fig. 2. Images of graded activities of =uT]
in multichamber phantom (A). Changes of
resolution according to changes of coll imator-
phantom distance from 2cmto 15¢cm (50Kcts.,
B). Images of moving phantom at 5cm with
high-resolution (HR), HR with X2 magnifiqa-
tion (HR(X2))and conversing (CONV)collima-
tor (50 Kcts).
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Fig. 3. Diagnostic criteria for localization of
decreased activity on 2Tl myocardial
scans. Abbreviated forms are A: anterior,
S: septal, L: lateral, I: inferior, P: posterior,
Ap: apical, ANT: anterior view, 30° (60°)
LAO: 30° (60°) left anterior oblique view,
L.LAT: left lateral view, and 30° RAO: 30°
right anterior oblique view.
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Fig. 4. Changes of minimal length of defect
(LOD) detected visually at each collmator-
to-object distance (COD) according to type
of collimator and accumulated counts. HR:
high resolution collimator, HR (X2): HR
with X2 magnification and CONV: conver-
sing collimator. Change of points indicated
by an arrow shows resolution when phantoms
are moved.” ND: all defects are not detec-
ted.
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Fig. 5. Characteristic curves of two different X-ray films routinely used for myoca-
rdial scintigraphy. Gamma value for SAKURA-A is 1.8 and FUJI-RX is 2. 0.
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D ETEFE0.7820.04 (SD.) TH-7r. BiLE
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Table 1. Comparison of maximal detectable
counting ratio (MDCR) on visual evaluation be-

tween densities less than or equal to 1.5 and
greater than 1.5.

Fig. 6. Changes of defect/maximum countjng Density MQSR S.D. n
ratio (Cd/Cm) according to degree of rotation
of the phant9ms. Plus rotation is.defined as <15 0.87 0.03 5
defects coming nearer to the collimator and
vice versa. Classification of visual evaluation 1.5< 0.78 0.04 7
are: (+) clearly visualized, (%) faintly visuali
zed and (—) not visualized. p <0.01
5 r 5 ( Sr
AP/SEPT LAT/SEPT LIV/SEPT LNG/SEPT
2 2t 2t
A_\
- ~C i
5 - .5 . 5- \
0 30 60 0 30 60 0 30 60 0 30 60
TIME (MIN) TIME (MIN) TIME (MIN) TIME (MIN)
—~—==—=INFARCTED AREA
Fig. 7. Changes of early and delayed organ/septum ratio.
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Fig. 8. Distribution of delayed/early ratio
(D/E) of normal and infarcted myocardium.
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FEH (K7 PR TRT) Tl3e{d & LT early 0.73
+0.09 (S.D.) &b delayed 0.67 £0.12 (S.D.)
EHIEERE OEET, KR b ERFictL
FETREVLWEOTILIZKTH- L.

2) EEOHEEERIcBG 5 D/E K

BE¥YBEa v Ca—- 2BV EAGTRICL S
D/E kb (I8 ) (& IEH0R 33 Kigkic ¢ =19 1.03 +
0.08 (S.D.) k¥l ., WELTIIEHE0.90 £0.10
(S.D.) tHEI< D/E th R A R T ER % B 1 (p
< 0.01). E#ELHATIRPRESIENIcSEE,
LB AR EE A R TERLS & S 7. FE
TE®ELEZ SN 205 T RIEEFICE LEXNE
& (F1590.98 + 0.08 (S.D.)) 2R3 EHEIA A Shi:
HEEOETIRE» -7 (p > 0.05).

3. BAMBLUREMNBRICLDIOHE R+ + 0

Ee i
1) RIEGS L URRBNZE(LOERIVHE & BLE
BIFEIC & BETEEE L D RtbL

early X F + VILBWTHS oL F7 4 VARKER
SnreflEkR< 131 flic THRENLSRIBOXEE B4t
EREIC LK (3) TEHLA-SSM & it it

Table 2. Comparison of visual evaluation and counting ratio derived by
densitometry using scans of myocardial phantoms. Abbreviatedforms are:
Cr/Cm=count of ROI/count of maximum, D=delayed, and E=early.

(a)
. Visual evaluation
Densitometry Defect(+) Defect(+) Defect(—)
X 0.69 0.83 0.87
Cr/Cm S.D. 0.12 0.10 0.09
n 31 50 50
p <0.01 p <0.05
(b)
Densitometry D<E Visual Ie)v;a_ll.ll:ation D>E
X 0.97 1.03 1.10
D/E ratio S.D. 0.12 0.12 0.14
n 50 47 18
p <0.05 p >0.05
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(Cr/Cm) &ML 5L (£2), RIE (+)BTR
Cr/Cm 24 0.69 £ 0.12 (SD) L, RIE(E)
pTiE0.83 £0.10 (SD) LHEDENL SN
F(p <0.01). ThucHL, REB(2)BERIB(-)
HTEEMICRGERREEL SN BE GBRRLRK
) &0 Cr/Cm DEEHLENTH -1 (p <0.05).
early & delayed @ 30°LAO i %\ T LB A2
T! EEOEHNE(LORENHIE 2 BIALERE 1 £
pit (4) TEWLAZD/EHEMNLT 2 & (&
9b), early (E) & b delayed (D) THIHIERELD
(D<E) EHES nABTIEEH0.97 £0.12
(SD), FE D =E)#ci1.03 £0.10 (SD.D.
win (D> E) BT 1.10+£0.14 (S.D.) &EEH
HEEIBIFETTAERTH- 1. BIBLKR2ELR
HEn#% (p <0.05) #&wih, %2 EOMTIRE
BOEEAONIEM -1 (p>0.05).

Table 3.
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2) 5 AR B B LA oYE

60 Bl OBREEMIcE W TEIRO J &< & H RS
B ARBORBHELZMEL 72 2 o 7 & RiEN
BLBERICA SN HETOLEELE LT 5 /RIAH
DRESDELEBHFEOEMES A S0 (p < 0.01,
#3). UL, REBI4LEEHIES hE 34 Fidh 2
Bliz2a70.5CHy, FIRIBIVARKEHES L
£ 21BWh 10227 2.5 ETHED, BTFLLE
WIS BEA L. I nAETEEEL 2 ofhicad
THBEFE (K3hhH o, 3TRT) TIEHRIBI/4LL
ETH 12FP 6B 2o 7 2.0 Ticy &4, Rig
V4EKBGD 160h IRz a7 250U ETH D HE
DA SRV (D > 0.01). TEEELADH T
BRIBLUAL LD 2Fh22720UTR2H0 A
THO, REBUVIKBEOSHFh 1 Hlosdz a7 2.5
PlEThy, HEMRIL0EETH -1 (p <0.01, &

Comparison of defect size and scan score on 2°1T1 myocardial scan in 60 patients with

old myocardial infarction. Number in the parenthesis denotes the number of inferior infarction in-

cluded in each classification.

Defect size 0 0.5 1.0 1.5 Scza.nogscz({rse 3.0 3.5 4.0 4.5 5.0 Total
>1/2 0 0 0 0 0 0 0 0 2(2) 2000 1(1) 5(3)
1/3— 1/2 0 11 o (D 1(0)% 0 2(00 1(0) 4(2) 4(0) 3(0) 17(4)
1/4— 1/3 0 1M 1M 2. 1(1)? 10 2(00 11 1(0) 2(0) © 12(5)
.......... 1/5_1/401(0)01(0)1(1)1(1)01(1)4(3)009(5)

<1/5 0 0 3@ 22 3@ 1M 2@ 1M 0 0 0 12(10)
Nodefect 5 0 0 0 0 i0 0 0 0 0 0 5(3)
Total 5(3) 3(2) 413 6(4) 6(‘4)% 3(2) 6(2) 4(3) 11(7) 8(0) 4(D) 60(31)

0.01< gz 8 8%5 E?rg:r?(s)isi)nfarction)
p<0.01 (except inferior infarction)
Table 4. Comparison of location of infarction according to final dia-

gnosis (FD) and myocadial scan views on which defect is most clearly
visualized. Abbreviated forms are ;: Ant=anterior, Left anterior obli-
que, L. Lat=left lateral, and RAO=right anterior oblique.

FD Scan view Total
location Ant  30°LAO 60°LAO L.Lat. 30°RAQ| 10t
AS 0 3 2 2 1 8
A 0 2 2 0 3 7
AL 1 1 0 3 2 7
LP 1 2 1 0 0 4
1 0 14 7 4 1 26
Total 2 22 12 9 7 52




506 o

3).

227 100 Lo 52 Blicis i 2 BKRBH T 0 F#E
WAL & 5 HEMRI BV TR RIBOPRICA L 5751
L O AESE 41RT . Ef, 30°LAO, ERlE® 3 5
FHET 5 B 3 MosTH Bkl , AR A
[T 52 Flrh 41 Bl R b EARIC & S vt

3 DBMEEICLZLHR++y v TOHULK %
LERZE E e 5L, @ESTLR—HLLb0
(strict agreement, SA ; E5HP2EFMRTRT )i
60 FIch 29 B ( 48 %) Td ~» 7208, D &S 2K
—Hh—FHLb0E2EH 5 & (loose agreement,
LA ; ZS5FTHRTRT)GBH(TT%)TH- 1.

Table 5. Comparison of location of infarction between myocardial scan and electrocar-
diography (ECG, a) or final diagnosis (FD,b). Abbreviated forms are : AS=anteroseptal, A
=anterior, AL=anterolateral, Al=anterior-inferior, I=inferior, L=lateral, LP=lateral-
posterior, IP = inferior-posterior, Ext =extensive, ND =not detected, SA =strict agreement
(double underlined), and LA =loose agreement (underlined).

(@)
ECG Scan location Total

location AS A AL Al I L LP IP Ext ND
AS 3 3 - - - - = - - 1 7
A 1 2 - - 1 - - - - 1 5
AL O 7
Al 1 - - 2 1 - - - - - 4
I - - - - - 3 2 3 24
L 1 - - - - - 2 - - - 3
LP - - — — - — 1 - — — 1
1P - - — - - — - 1 — - 1
Ext 1 - — 1 - — - - - - 2
ND - 1 1 - 4 - - - - - 6

Total 8 8 5 3 22 0 3 4 2 5 60
(SA 489%, LA 77%, p<0.005)

(b)

FD Scan location Total
location AS A AL Al I LP IP Ext ND
AS 6 2 - - - - - - - 1 9
A T 3 1 - 1 - - - - 1 7
AL - 2 4 - - - - - - - 6
Al - - - 2 1 - - - - - 3
I - 1 - - 9 - - 3 2 3 28
L 1 - - - - - 2 - - - 3
LP - - - - - - 1 - - - 1
IP - - - - 1 - - 1 - - 2
Ext - - - 1 - - - - - - 1
ND - - - - - - - - — - 0
Total 8 8 5 3 22 0 3 4 2 5 60

(SA, 60%, LA 87%, p<0.005)
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ANT 30°LA0 60°LAD L.LAT 30°LAO Delayed 30°LAQ

i

Fig. 9. Myocardial scans of small infarction, false negative and no infarction case. A.
L N.64Y. F. Old myocardial infarction (anteroseptal on ECG). 2Tl myocardial scan
shows small anterior defect (score 2.5) and relatively intact septum. Lung retention
(+). This scan appearance quite resembles to Fig. 10A. B.J.F. 32Y.M. Old
myocardial infarction (anteroseptal on ECG). #'T1 myocardial scan is falsely negative
(score 0.5, decreased activity at apex on 30° LAO). Delayed scan is also negative.
C. S.M. 34Y. M. Aortic stenoinsufficiency (Asl). 20 T1 myocardial scan score is 1.0
(decreased activity at apex on 30° LAO and 30° RAO) and delayed scan is negative.
Left ventricular hypertrophy with dilatation which is compatible to 2Tl myocardial
scan is noted on radionuclide angiography.

ANT 30°LAD 60°LA0 L.LAT 30°RA0

Delayed 30°LAO
A B

Fig. 10. Myocardial scans of anterior and anterolateral infarction. A, M. M. 49Y. M.
Old myocardial infarction (anterior on ECG). =TI myocardial scan score is 4.0 In
this case, defect is most clearly visualized on left lateral view. Right ventricular
delineation is also noted on 30° LAO. B. A.N. 6Y. M. Recent myocardial infarc-
tion due to MCLS (anterolateral). Large anterolateral defect (score 5.0)and marked
right ventricular delineation are noted on myocardial scan. Defect is clearly visuali-
zed on delayed 30° LAO.
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ANT 30°LAO 60°LAQ L.LAT 30°RA0

Delayed 30°LAO

Fig. 11. Myocardial scans of lateral infarction. A, Y.Y. 63Y. M. 0Old myocardial
infarction (lateral on ECG). 2Tl myocardial scan score is 1.5 and negative delayed
scan. Part of posterior wall involvement is suggested by 60° LAO. 2Tl atcumula-
tion within normally appearing myocardium is also irregular. B. N.H. 51Y. F. Old
myocardial infarction (lateral on ECG) with Asl and mitral stenosis. Large lateral-
to-posterior defect (score 4.5) with marked left ventricular dilatation and lung reten-
tion are noted on myocardial scan. Defect is clearly visualized on 30° LAO.

ANT 30°LAD 60°LAD L.LAT 30°RA0

Delayed 30°LAO

Fig. 12. Myocardial scans of inferior infarction. A. I M. 47Y. M. Old myocardial
infarction (inferior on ECG). Small inferior defect (score 3.0) is clearly visualized
on 30° LAO and RAQO. Delayed scan is positive. B. S.N. 49Y. M. Old myoca-
rdial infarction (inferior on ECG). Large inferior and posterior defect (score 4.0)
is clearly visualized on 4 views except anterior view. Lung retention and positive
delayed scan are also noted.
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BIBEIC 2 & + v W & BAKOHT & 20tk T B3 & SAGD
9%, LAST %L L0 —HEEISE,h-1. koo h
LIEMIEEETH - 72 (p <0.005, £5. K9~ 12).
LED> b 2+ vicBi AREOES D LERZ

L p/NEFO LD RRIB (-) o 58 (FI9B) &%
T13FTHD (£6) LB EFRERRE 2
GHITBET H - BT R & + v LLASER & /o RATEED
e LIBIMSHIH -1 (KA, F6). Ml 2+ + v
B ARIBOEM D M & 0 LHFO b0 LB
B(-) 28T U4HITH-1 (£6). Todd
LBBEESOLHEL BN EHIH 0 (F6. K 12B),
BB TR &l 1 iE 2 + + ~ ERTEEL
RERBTHO . ERCHEFEED 1Fl32++ v
TBELRHRIBTH 1. COBTR ANz T
3.0 ETHD, o TEERAHRE, 1. LEBERE
REP YBA—HDOAGIRIF (FE) BRFv vP
Wihs ARSI & —B L, 1 HlD A 0LEBXDRKL N &

—E L oS, O OflEETRE R O LB T I
BhEEETH - .
#7TREFEEFTRIBOS SN FlEBEBBICO
RERD A DRIBEBRD L L2 WA DORIBEED I
BlecRITxaThlicRLcbDTH D, FREEH
108 Hldh/RIR () LIEAEEDL51IH (41%) b
3237 0.5&02.0FTIcAHmL2.5ULDH
BE»onkh-72 (BT, M) co3b 237
LOLITi 456 (88%) 2L TH 0, 1m0k
oA BBLLRBELTEONZED IR 3LA (61
%) T~ 1= (BOC). HEHI T LA A DRIBEIR
Lz 2#lidtticza7 2.0 ETH .
3) BEMERBIcL 3 DEOELERIBH 227
@ ROC iRz & 2 Wb i (K14, 7))
B R+ ¢ 2081 B RBLHERE TR XY
RI ##i4s delaved o TR (D < E) £ @ Fi e R
EAHE LD (+) &5 &, MIAELHEEE

Table 6. Comparison of extent of infarcted area on myocardial scan, ECG and
final diagnosis (FD) in cases except strict agreement.

Extent of infarcted area on scan, ECG and FD
Scan<ECG Scan>ECG
No. Scan ECG FD Score No. Scan ECG FD  Score
1 Ap AS AS 2.0 1 A Ap - I 2.0
2 Ap AS A 4.0 2 AL - A 4.0
3 A AS AS 1.5 3 AS A A 4.5
4 A AL AL 4.5 4 ASl 1 I 3.5
5 A AL AL 3.0 5 LP L L 4.5
L .

6 AS ASI AS 4.5 6 LP L 15
7 ILP IL IL 4.0

7 Al ALI ALI 3.0
A 8 1P I I 4.0

I Al I .
8 L5 9 1P I I 4.0
S - A A 00y 1 5.0
0 - AS  AS 0.0 | gy _ 40
11 - I I 0.0 12 1 - 1 4.0
12 — I I 0.0 13 1 - I 1.5
13 - I I 0.0 14 I, Ap - A 3.0
Scan+ECG

No. Scan ECG FD Score

1 AS AL AS 4.5

2 AS Al AS 3.0

3 I A 1P 3.5

4 AS L L 0.5
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(OMI) B TRIBH 30°LAO LIA TR SARICSH A B
4BIERRS B6 B 456 (80%, RTIMD(+) T
Boto. JEFEEF 108FTIED (+) X684 (6%)
waonl (7). 2a7 1.5 Ki&To D/E thi
OMI#T0.94+0.11 (S.D.).JEEEBRTIZ1.02 £
0.11 (SD)TH-7:M, FOERZEETREM -
(p >0.1).

early @ 5 AEMRICB T 2RIED = 2 7 & delayed
R F e Ik BRIBEWOEL, Fi i RIBMO MBS
& OB O/NRIBO A h B OBEEOE LT &
ZEIAMEED 2WEED £ /L % ROC (receiver

operating characterystic) EI#?2%% ek L T st
Lic (K14). EMEMTIIZa 7250 0Hliza
Shlshotckedd, 23725 EEEEEL, 22
7055 TO5REOBHERE (K 14) 0Bk EE
NS5 A= & LT, early & ¢ Y DAHDIBE (A).
Z2a 7 1.5 Kl koL % sensitivity (true positive
rate, T.P.) 80.0 %. specificity (true negative
rate, T.N.) 94.4 95 T3 3% accuracy (Ac) 89.3 % &
HLRIFTH 7. ADBADRaFIiELBEVHD
T delayved 2% v+ ¥ TD (+) flxMA %<& (B), 2
37158t & TP 90.0%. TN. 88.9%.,

Table 7. Distribution of scan score among patients with and without old myocardial infarction
(OMI) ; (a) except apical defect cases on scan and (b) cases with apical defect alone on scan
Abbreviated froms are : Pm impl.=pacemaker implanted cases, HD wo IHD=cases with heart
diseases without ischemic heart disease, PMC=peri- and/or myocarditis, PMD=primary myo-
cardial disease, AHS =after heart surgery, and others=patients other than heart diseases.

(a) Other than apical defect

Disease 0 ; 0.5 Sf%n scorel 5 2.0 9. 5< Total*/All**
oMI 5§ 3 4@ 64 54  35029%|  53/60
Without OMI | 57(0) | 143 4@ 10  1@® 0 18/108

Angina 13(0) 4(1) 0 0 0 0 4/25

Prm impl. 500 | 30 30 0 10 0 7/18

HDwolHD | 12(0) | 200 0 0 0 0 2/23

PMC, PMD | 11(0) | 4@ 10  1(0) 0 4/19

AHS O EETO N 0 0 0 1/7

Others 1200 {0 0 0 0 0 0/16

Total 62 17 8 7 6 36 71/168
(b) Apical defect

Disease 0 i 05 Seanecare 5 2.0 9.5 | Total’/Al™
oMI — 1 0 0 1w 1 2/60
Withowt OMI | — | 192 81 3@  1©® 0 31/108
Angina - L s o TORN! 8/25
P impl. - L@ 10 1@ o 0 6/18
HD wo IHD - i 20 0 0 0 9/23
PMC, PMD - 20 o 0 0 0 2/19

AHS - w1 o 0 0 2/7

Others - i w20 o 0 4/16

Total - 19 8 3 2 1 33/168

* : Total of scan score from 0.5 to 5.0, ** : total munber of each group, +

: except 4 patients

whose defect was most clearly seen on other view than 30° LAO.
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Ac 89.3 % L RN LML S htch, BREIZE
FLt. BOEELYLEBO B D/NKRIE (237
9.0 FYBIEIEE LT 2 (D(+)HlENA 2) &(C),
za7 bl ED & & TP 88.3 %. T.N. 95.4
%. Ac 2.9 % LHERM, FREOMLEMNS S 0
t-.Chverly 2%+ z2a7 004242 T
delayed icBEFES K AT 2 & (D), BEMHRARET
HADRHEE, EHEEE SETLE (Fh %0 86.7
%, 92.3%. M 14).

4. T DB RE » VICHBITBERMRER

1) REESHRER

MEA, EEEFIcBLT, RIBOERE @HIcE
FLEA RI O REES 4 (NHD )i OMI o 60 Hidh 9
i, JEEEH O 108HR 21 flics sh i (% 8a. [
1A, 12A) FiED 9 Hlch 8 4l L 0 kED 21 Hich 2
PliED (+) THo-7. ECIKRIZED > B 3IFIR 2
70THYD, BEO2HIIBLERNTH 7. T O
GID (+) il =37 1.5LLEE 1.5 Riicdit 3
L LSRETIED (+) T OMI o#kE iz e L
HEIFTIREBW(ET )05, 1.5 LI ETik OMI o4y
MERIFTH - 12 (& 8b).

2) IF/ CEREE (L/H B

early X ¥ + Y ICH 1T 3F & L oEMERLE O B
HAPRHIEIC T 16861k 10 M RITEREMSLEER L 0
KbrEr@ELOEHESNL., Cho iz OMI 0 5
B, BOED 2 61, I FRTE, LOEREE (5 - A,
SHOHOAEROE 1HITH - 12 (M 11A). 2D S
HFEBNLHERL D KRTEH - 12 & O ILASHTEE
BRIGHEREZE CRTIBE SR LS4 L 72 1 #l, ASD
L U PAPVR O F#Hik0 141, 5 - MELLEHED 1
B, BHELHOIAERD [ Flicsd st

60

) @ without OMI

o with OMI

Y
o
T

N
o
Y

Frequency (%)

0 1 2 3 4 5
T1-201 Scan Score (Early Scan)

Fig. 13. Distribution of number of patients
with and without old myocardial infarction
(OMI) according to early scan score. Num-
ber of patients is expressed as percentage
of total in each group (frequency).

BEAICHEMNEREEZIF <0, F=0, 8L U0F
SLEMELBEORMENEL ) BB L 2 L/H
ez h®zn0.70 £0.14 (SD.) (n=124), 0.99
+0.04 (SD)(n=25), L 1.15 = 0.11
(SD)(n=4)Tho, QIELE2BEIFROES
Bfn(p <0.01).%2FBOMICRERDOELXED
(AL A

BEBEHCBVWTL/HEORIELSE - 133 Fic>
WTHABE (KT), OMI, BL0HE ., OFHGE, OBFOA
B R BAIc BV T 0.74~0.82 L HEERLE.
BLLE TREBMR /S 1 ¥ R BB IO R & + ¥ E1T

100 p

90

80

70 ¢

True Positive (%)

60 ¢

r (4

10 20 7 50

50

False Positive (%)

True positive=(Sc & Dis(+))/Dis(+)
True negative=(Sc & Dis(-))/Dis(-)
False positive=(Sc(-) & Dis(+))/Dis(+)
=] - True negative
Accuracy=(Sc & Dis(+) & Sc & Dis(-))/
(Dis(+) & Dis(-))

Fig. 14. Receiver operating characteristic
(ROC) curve analysis of diagnostic criteria
for myocardial infarction detection. Crite-
ria are A: all cases of early image, B: A+
positive delayed image, C: same as B and
all apical defects are classified as normal
D: same as C and no defect on early iamge
is classified as normal. Numbers in the
figure denote scores of each criteria.

y
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Table 8.

tricular myocardium on scan among various disease groups (a,

Occurrence of nonhomogenous distribution of 2¢1T1 within left ven-

abbreviated

forms are same as table 7), and comparison of delayed image (D) results and
diseases according to scan score in patients showing nonhomogehous  distri-

bution (b).
(a)

Disease Nonhomogenous distribution Total
OMI 9(8) 51 60
Without OMI 21(2) 87 108

Angina 5(2) 20 25

Pm impl. 5(0) 13 18

HD wo IHD 7(0) 16 23

PMC, PMD 2(0) 17 19

AHS 0(0) 7 7

Others 2(0) 14 16

Total 30010 138 168
(b)

Disease DS((—:S ;‘e < ijs( - Total D (Si(;re 'Z‘é'“?_ ) Total
OMI 2 1 3 6 0 6
Without
OMI 2 17 19 0 2 2

Total 4 18 22 6 2 8

15 o7 4 BITIIHBITE 0.86 & 0 7 1%FH0.74 &0
HOBXMTERBEEMAS A S ni b, ZoERAHE LD
BCHEBTREM -, £/, OEETIE S - MEAE
¥#70.82 wwxt LAEABIEIS (.51 & BB ICB W THEEE
EHEROMMML Shiz (p <0.05). BlEo L/H
R RIOBENAZ LN AHITRIAD A 50
ook LS I L/H BB TH - 1.

3) WH'TI BERR (£10)

£ 16841 31 #1 ( 18 %) <HHEFIc delayed 2 * +
YERBOLWTHEWOTI BEEZE D 2 (B0 9A, 11B
12B). T 512 OMI 1581, ~— = 4 — & — KA A B
2B, LSRN 2B, CNEREE 3 B, g, (SR
%261, oo MRE 46, BIRIBEELH, 20
H2FTH 1 (R10). LlED> b, LIEFEHRED
2H &z tho.LERED 4 Fidh 3 Bl KERFAEASEA
LB L UKEIRFREE, BIBFRBENTHY,
DEBED 2 PHZIEXRE, 16135 ~MmBlTs o, BHRK
BREEED 1 Al RRIRBEEETRE, 2ofto 2 fith 1

FlREXMETH 7. £, OMIBD 2 2 7 ¥
#3.2+1.5 (SD)LHEHEFEDOHSHILVHIOR
a7EE 2.5+ 1.6 (SD) wlEEERL, THT
@227 4.0 Ll E2ESLRSEEFNE L. LEE
TGS D IEMERIFFR R TH 208, T OfcihEfics
W TR O BRSNS A L hi .

E z

T GRARREIEA BT 228BTETH A
DT DEENTOITENIIK & X<CHEBMLTED, ]
DA+ & LT Nat - K* ATPase %ic £ 0 iE
OB ElEh B T Lic kb LR
* v YHEEETH 22, 2T o LERHRRE T D i H
# (extraction fraction) (3 Ze§#bs b & UOLBEIENM,
FLhB—YR, FuF5/0— VEQRERRERK
BUTOTRETHD (H88%), HEBBMNOLH
MAOT] R LR R AR U0, MR i B RET
FFRIBE L THIBANS, £, RO F
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Table 5. Comparison of liver/heart ratio derived from densitometry results among various
disease groups. Abbreviated forms are : CCM =congestive cardiomyopathy, HCM = Hy p-
ertrophic cardiomyopathy, and other abreviated forms are same as table 7. L.Ret.=Lung

retention.
Liver/Heart ratio
Diseases - AHSI.)Bt.lentS . ;Wlttg%t, L. Reé. = WMSI.]IS'. Ret. .
OMI .78 17 45 .80 17 30 .69 .15 15
Angina .76 .14 17 .76 14 17 - - -
Preope. .86 .12 4 .86 .12 4 - - -
Postope .74 .14 4 .74 .14 4 - - -
Pm impl. .66 .13 18 .69 12 16 47 .02 2
HD wo IHD .68 .12 20 .71 .10 16 .54 .04 4
PMC .82 .24 4 .94 .26 2 .70 .05 2
PMD .74 .23 11 .79 .25 8 .61 .15 3
CCM .82 .23 8 .89 .19 6 .63 .21 2
HCM .51 .06 3 .48 .00 2 .58 - 1
AHS .64 .21 7 .68 .21 5 .53 .09
Others 71 .12 11 .72 .10 10 .55 - 1
Lung dis. (—) .66 .08 7 .68 .08 6 .55 - 1
Lung dis. (+) .78 12 4 .78 .12 4 - - -
Total 133 104 29

Table 10. Occurrence of lung retention of 201T1]
on delayed scan. Abbreviated forms are same
as table 7.

Disease Ling retentxcin Total
OMI 15 45 60
Angina 0 25 25
Pm impl. 2 16 18

HD wo IHD 4 19 23

PMC, PMD 5 14 19
AHS 2 5 7
Others 3 13 16

Total 31 137 168

P YTRBEABRLERIEBE LT s 30 EE, HE
%15 %24)38139).

1. 77> b &aEBICE 2/RIBRTHEE

ITLLEE R F ¢ Y ITE O T i—i e R & %
V¥ — D HgX ## (69 ~ 83KeV, avandance 98 % ) s

|EBICHO LN, T REBET 23 /RIBROKRH
BETH L0, FHOREL L O/MNEEIC> LTI
WMEPEETH L BB ONE. L L KEF
vRAASERCBESES, LHEESERYIICEENS
NIEBRELTEONELS/INRIBOKRBIIIZa Y 2
—SOBRSEFETHS. O'TI A#ELTEH7 » v +
sxfV/ Groch SVNDEERTI, o v s—-D v s a
) x— 4% (CONV) #5 LSF (line spread function),
MTF (moduration transfer function) ic 8\ T h
TWie. LdL, &7 > v aBLU0HMERER
\W7z Nishivama &0 R Tk CONV & & 9488 o
JA—% (HR) L REEBEDENLL, Evi—ial)
#—4% (PHC) »/NEEORHICELEATLEL
TWa. L LIah s PHC REEMSEL B B
ZEL. 2FEREOBNTIEL L ELFSEIOR
Mo RBRALE. SEIOHETIE HR MHeEke LT
RORIBRHRESBIFTA 0, fEROWMEVL § R
BottiERTH 7. COMBEL L THEKROLHE
PIK~80K 7o v b EGEROMEICEL LD, &
72, CONVTR 7 » ¥ b & o ol x — & FEE S o b2
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K& HICHBOEARNH B/, 2%+ v ERMATOD
Hov b FrvF DETMHEI B LickDLEL
sh5. HRi 2 &k 7 v 72 AUV 388 (HR (x
2)) bEBICZ £+ v E TR 4{SOIEAMNEI D, &
—HHOBERMIO s v Fr v F o3 /4L
5. L LEdsl oB& e £ 3IKROEL
Mg iz, COD 10em ELETR CONV itk L & D
INRIBOBEDSTETH - &L o B, EBOL
HArr VTRHREZESF LA KEF V¥ vy<h 451K
& 0 200K ~ 300K # & v b 2UNE L £ 54 LR
BREFEFCEENIWBLBO 6%"ET5L.0
B ATEE LT K ~0K #y v &y, 56
OREFHC BV TEEL, BIUEN lem EDO v+ 4 b DA
THHEEEBLTHK »y v rRBEEBROL
BRE+r VIGEOWRELVWZ B,

77 bAEEMLIES, S0K 1y v TORE
EdVwThoa) 2—-9dFLL, W0KA o bTR
HR(x 2)DBRETH » 7245, RIHETRED FRME A (£)
THBEALEDIA, BLUABORrBAEL SR
EORMELE, > &, FENHELROPTE
BMMMETIL R BETE LW, LLEoER
BEBOLEZ++ vIcBWVWTIR 1.5 ~ 2cm ORIE
THHEL GPERCRETERLVAEEERLTE
o, VT LEER+» Y OBREELZ SNZY. UL
wAS, RHMMRIERAT 2 EBOMEE, BERM.
BRYPHE DR, O H 1 Xtk - THREN .
THbE, RICBIIERERTLESIMEEED Y 4 —
SERAEE, 2++ v FIARCRBLEBZEERERR
4.9g ~12g LI EEHEZICL D RE BRSSO N
532) 35D.

30° FOZAEHRBICE W TILLERBERNDKRIAER o
)4 —yEc L TES, T80 5 UERIK (edge on)
IchIiEd 2 (0% LEEbHEBcRon, L7~
YELAORBRRBOWTEOERTH S, ThidBHLHL
Zav 3 2 BT 2L DEEE TR B
BaoeELRIBROEs Ot k-~ THESN D
HEEZOND., 2+ YIBBICBLWTRYTI 0
TEANE-XBERAVWBLYD, RIEBX O EHIcERT
BHEHRICE L CREBICBES T3 MMV EE
A3 . T4LE0° L 0RMLOAETIRRES Y
A= HITESBE (+) BESHBES (-) Kk
L. £V RBEBBE LN ATEEEMNELONB. LD
L., SEIOFER» S (+) FETIER () ARk
LbEdici B EB S & S ntobs, EBELS
FOMREL R SLVL. (°~260° FTEREDO/PNI W
Bk ORI EC a v 5 2 EKROERER

Lichs, ThREnRo J & R ETOLE &RIBK
EORMNEED/NEWEENEL B2 EEL SR
3. Inky., LDABEAYNS D, HEKICERED
BRI TORBOBRBRLVBE L3 I &GS
na, £ 6000AETIRO~+30°£TiIcEL,
LTORIBIAEREL D, L BEREDOKRE VW
BTRBHEBE#ETH 2. 20 LiI/MRIEoBHK
A RAUERRCBRBENILEDH B LERLT
B, EHEREHINRIBOBREICATRTS 3.

2. HEMHEOCRE

RER L RIBRHEEDOREE QT T L X+ + v O
HIFEDEFEMELMS LTEETSH 5. Trobaugh 5™
13RI 2 2D 4 AOERIBEMICEB Y 2082 %+
YHEOEB AR L ENERO—HE19%TH-
fohs, L, RERNBESNRET IEBOMEET DL
b, EEORHBEEMNE T 3 »EELUAOENROR
HEBMET AMICLZHEDHREMNL LN, BFEL
E#EoERE(equivocal ) D 2 + v ¥ TEEBIOKREL
EEEES, HENHETIEREOLEHECDES
AREHEE R L TV 5. SEIOFKRTIREERICE Y
BB R+ vOEEMHETRIB(+) IRE ()
BLU (-) LEEOHHKLLOENA S K, HENH
EOEHEEETSVY, RIB () & (-) TREOE
1275 <, equivocal il OMIEDEFEMEIZED & EL
>h 3P Chicdl —~EEEOKES Wi FE7 -
v b ATIREE 1O UTELETEBECENT
BES A M IEREOEMNS 0, FET0.87 £
0.03 (S.D.) LEEHERFITORIB () ICEWVETH -
fohs, & OFERMEE 3.4 % (CV.) L BERAIORIE(£)
D12.0% (CV) il LTBIFTH 3. & NISERRA
BLWTREATROBRICAONE TE L, LHR
D& T EEMES. & < ichfi, R activity ic &k 3¢
w2 7oy ML 3 HENa Y b5 2METSE
JUORBHOKE &, LHRRE—SHELE LR
FHREOREXEMPEELTWE LD EEL LN
3. L Lshs, LEPIEE ISR REIZEL
DOFEEHIRIFEIcB W T2 delayed 2 + + v It T2
HRBLEOET bH D, BEMOKEIBEVHER
BIMIERRE £ CEITL. & IR L O
B, RENFHEMOEHEEIRENTVWEELS.

3. 5 HERGIc BT ARIBFRO 22 7L &L E

K. Sk E oxtth
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Studies on image diagnosis in multiple view and sequential myocardial scans with
217]. Hisashi Bunko, Department of Nuclear Medicine, School of Medicine, Kanaza-
wa University, Kanazawa, 920, Japan. J. Juzen Med. Soc., 88, 498—521 (1979).

Abstract Recently developed group IHA metalic radionuclides, thallium-201 (2%'T1) as
monovalent cation shows the same biological behavior as ionic potassium and accumulates
within viable myocardial cells by Na*-K* ATPase system. 2°'T1 has been preferred as myocardial
scanning agent to other potassium analogues because of its physical properties (73 hr. half-life,
and low energy gamma rays and X-ray of daughter nuclide Hg suitable for gamma camera im-
aging).

This study was carried out in order to evaluate (1) the accuracy and reproducibility of visual
evaluation of 209T1 scan images using three-dimensional myocardial phantoms (cylindrical
phantoms with defects of 1.0 — 2.0 X 2.0 c¢cm and wall thickness of 0.8 or 1.0 cm), and (2)
localization, sensitivity, specificity and accuracy of multiple view and sequential (delayed) ?"T1
myocardial scans for detection of myocardial infarction in 168 cardiac and non-cardiac patients,
From this study, the following results and conclusions were obtained.

(1) Detectability of defects in the static myocardial phantoms was best by the use of high-
resolution collimator and poor by the use of magnifying amplifier or conversing collimator due
to decrease in observed count density on scan images. Detectability of defects became poorer
when moving phantoms were imaged. In multiple view imaging, defects were most clearly visual-
ized when imaged on edge (0°), and in more than 60° oblique view image, defects were poorly
visualized and counting ratio was increased.

(2) Maximal counting ratio of 0.87 = 0.13 (5.D.) was able to be differenciated visually in
densities less than 1.5. This was significantly greater than in densities over 1.5. Visual eveluation
of defects and its sequential changes correlated well with counting ratio derived from densitomet-
ry, and was shown to be accurate and reliable.

(3) On five view myocardial scans, score of the defect correlated well (p < 0.01) with size of
defect in cases other than inferior infarction. Poor correlation in inferior infarction was thought
to be due to its relative and characteristic location within the left ventricular wall. Localization
of infarction on scan coincided with ECG in 77% and with final diagnosis in 87% of cases with
myocardial infarction (p < 0.01). Five view myocardial scan was useful for detection and sizing
of the myocardial infarction. Of 51 cases showing defect on myocardial scan without infarction,
61% were localized small defect at apex and 90% of the rest showed small defect with score of
less than 1.0.

(4) In external counting of sequential myocardial accumulation of 20071 delayed/early count-
ing ratio of infarcted area was 0.90 £ 0.10 (5.D.), showing a tendency to decrease with time more
than normal myocardium. This was thought to indicate myocardial fibrosis.

(5) From ROC (receiver operating characteristic) curve analysis of five view and sequential
myocardial scans with 20'T1, the following criteria were concluded to be suitable for myocardial
infarction; score of greater than or equal to 1.5 except apical defect and/or positive delayed scan.
With this criteria, sensitivity, specificity, and accuracy for myocardial infarction were 88.3%,
95.4% and 92.9%, respectively.
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(6) Liver/heart accumulation ratio derived from densitometry was thought to be vaild as an
indicator of myocardial **T1 uptake, which was reported to correlate with myocardial perfu-
sion.



