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Myocardial irnaging with 2*T1 and a scinticamera was studied experimentally using specially designed
phantoms and clinically in 23 patients with myocardial infarction or other heart discase.

In the phantom experiment, quality of image, accumulative count rate, and detectability of the
defect were compared to obtain the best technique for their detection, using four different collimators,
Le., converging, pin-hole, 4000-hole, and 140-keV high-resolution, at two photopeak levels of 201T] of
75 and 167 keV, and combining a radiation absorber. In patient examination, myocardial images taken
at different periods after injection, different detecting conditions of the scinticarnera, and various detecting
projections were compared to investigate the clinical method and usefulness of this examination, and the
following results were obtained.

1. Images of the converging collimator at the 75-keV photopeak revealed considerably higher
accumulative count rate and relatively higher quality than those of other detecting conditions.

2. It was necessary to take as many images as possible in various projections, in order to detect the
location and size of the myocardial ischemic lesion, because the lesion was demonstrated as a clear defect

only in profile.
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3. On the basis of observation of serial images after injection, it became evident that the images

taken between about 25 and 90 min delineated the myocardium more clearly than those in other periods.

4, Normal images taken in 8 patients without ischemic heart disease appeared in the shape of a

doughnut or horseshoe, demonstrating mainly the left ventricular myocardium. In addition, the image

was faint in the region of the aortic or mitral valve and thin in the region of the apical wall. On the

other hand, the image of the right ventricular myocardium was sometimes recognized faintly.

5. In3 patients with valvular heart disease, interesting findings were recognized which might suggest

changes in the thickness of rayocardium and the distribution of coronary blood flow.

6. In 1l of 12 patients with old myocardial infarction, the location and size of the lesion was detected

sufficiently by this examination, comparing with the finding of the electrocardiogram.
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Fig. 1. Myocardial phantoms and a radiation absorber (A) Myocardial phantom without
defect. (B) Myocardial phantom with three defects. (C) Radiation absorber. Hatched,
dotted, and blank zones respectively indicate **TICI solution, water, and styrene foam.

Length is expressed as millimeter.
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Table 1. Comparison between accumulative count
rates ohtained with four different collimators at
three different photopeaks, norrnalized by the
count obtained with the converging collimator at
the 75-keV' photopeak. Phantom to collimator
distance and window width were kept conmstant
at 5 cm and 209, respectively.

Photopeak
Collimator

75 keV 169 keV | 439 keV
Converging 100.0 20.7 14.5
Pin-hole 47.7 . 6.8 0.2
4000-hole 67.0 10.8 3.3
140-keV high .
resolution 42.5 10.2 10.1
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Fig. 2. Comparison of images of a phantom without defect obtained with four different collima-

tors at the 75-keV and 167-keV photopeaks.

(4) Pin-hole

A

(A) 75-keV image. (B) 167-keV image. 75-keV and

167-keV images accumulate 300,000 and 100,000 counts, respectively, at 5 cm of phantom-

collimator distance.
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(1) 140-keV high resolution
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(3) Converging
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(2) 4000-hole
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Fig. 3. Comparison of images of a phantom with defect obtained with four different collimators
at the 75-keV and 167-keV photopeaks. (A) 75-keV image. (B) 167-keV image. 75-keV and
167-keV images accumulate 300,000 and 100,000 counts, respectively, at 5 em of phantom-

collimator distance.
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Fig. 4. Comparison of images of a ‘phantom with defect obtained in various projections. Each

image accumulates 300,000 counts using the converging collimator at the 75-keV photopeak.
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Fig. 5. Comparison of early and late images of *'T1 myocardial scintigraphy obtained in the
patient with right bundle branch block. (A) Left anterior oblique view-image taken 25 min after

injection. (B) Left anterior oblique view-image taken 27 hr after injection. Each image accu-

mulates 500,000 counts using the converging collimator at the 75-keV photopeak.
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Fig. 6-3
Fig. 6. Images of **T] myocardial scintigraphy in three patients with old myocardial infarction.
(1) A 72-year-old male with anteroseptal inferior infarction. (2) A 54-year-old male with ante-
rolateral inferior infarction. (3) A 70-year-old male with posterior infarction. (A) Anterior view,
view, (B) 20° left anterior oblique view, (C) 45° left anterior oblique view, (D) 70° left
anterior oblique view, (E) left lateral view. Each image accumulates 500,000 counts using the
converging collimator at the 75-keV photopeak. Arrow-heads indicate cold areas of the images.
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Fig. 7. Normal images of *'Tl myocardial scintigraphy obtained in the patient with hypertensive
heart disease. (A) Anterior view, (B) 20° left anterior oblique view, (C) 45° left anterior
oblique view, (D) 70° left anterior view, (E) left lateral view. Each image accumulates 500,000
counts using the converging collimator at the 75-keV photopeak.

Fig. 8. Thin image of the left ventricular myocardium cobtaium obtained in a patient with aortic
insufficiency. (A) Anterior view, (B) 45° left anterior oblique view, (C) left lateral view.
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Fig. 9. Image of the left atrial myocardium obtained in a patient with postoperative mitral stenosis,
(A) Anterior view, (B) 45° left anterior oblique view, (C) left lateral view.

OB 2 ko CBRIBYETEZE L i s ht-12
FIrp 11N s\ T, O v 25 7 4 — e
OFBRLLPIED D HRITECHitE Lz 7z, —F7, 2h
LEEFEF O SBC, KBRS D RIND %
W AR B o iE oo B DN o5 58005 18 o B e
b B8 tc. i hili Z2E PR oo S e 1 oo 597
SCREZE A ANBE o 958 7 & 3 M X o TR
b#Fxz bR,

by, FPREEOBRE 3 Fhic ks e, OiioEX
PR MRS MO LA RYET 5 L Bhh s R
P S, B, KREINRAPABEA LG TS O
BRI KIxEED bR, EERREOIEEL TR L
(Fig. 8 ), % e @A ez f] <A 5 O 16 oo W
Rk & R OFR o BBl e (Fig.9).

IV BiEivIcEE

e v 2% 7 4 —~o Tl olnHEiE, 1970
4 Kawana B2 KR & L€ 9 TI% v - o
LWHiE B, ok, Lebowitz 5191, 73
O e, WM X b 1353 X 08 167keV
D Y & 69~83keV Dk GNFRA M -5 2MTI
ThAFE Lic., o UTL ofpBsgaodthe, fesk
{ER Sh T “K, ®Rb, *Cs /¢ Ko Fh
L, shelf-life BE, Ff-vvFha s
OWREXENT I LB TELENMY 2T W5,

i, 20T o2 idthy, BRI E A T
H 22 BTELWELSTHBEN, 1 2r b
BV E D Zh BB BES T E oA
O BRI s, shelf-life iR ST G L%
2B, ¥, Dy vF 57 4 -ty oFHh A
FEAMTES Z LIRTlE 200 F b
b DOTCD. Fo 12k, v vFh A S OEKRE
EVHHBERRIMEES Z ik oT, LA
R S IR T E DA TH B . BN
B OGO O 1D 5 \ LT IE o 2 i
MhE B T A BFETH D, I5ETHL
IEME, ZEfist, ZEflifiss X OEREIT RO VI h
b, HECRBEYR BN, Kot ilr oy
ek E2 L, il Flf L LT, radioisotopic
angiocardiography L #145 o de MifE 2\ TE, %
# radioisotopic angiocardiography [z [ H =
TSR A FIH L 72 gating method!™ % %%
BCHATED LT LD, Oy 57
5 7 4 —IC o gating method #8 A5 = Lo
LT, eSO “HEr” R sT
CENTE, FrOmERCETEREES
ENTEDLELD.

VFh AT L T LY v ST
—~OEEYEATARTELT, 29 A—20ff



FE#n524F 4 H25H

B BEEIMEH» BE ¢ H5. Groch ¥
B g, avA_A—vvra) 2—x3 140
keV EAMREE 22\ 34,0005EFTR=2 ) £ — £ L
ERT L EREEYRT. Fx 0B
TS IRIE—B L, ¥, Evhk—aa)
A=RE, VA=V LEN, NERESD
LA cBEYR L, —F, 167keV CojH
Hix, 75keV vtozh kN, BNk X 5P E
BT EAE B, bk, Py 1 v FiE
1%, Strauss BL®opiE L [, Bvwv4 v FIE

CHATHENeRHE Lichy, T4 v Figdik
T35 L, EPEEE1EHMESTIRELR
Wi,

MTI LY v 757 4 —ik, BERCHALE
T By i L A TR RN IR 2 b v, Ec%
FHED boREY NIV LT H0T, BENER
TWB T, EEFABRITHeE -
SHERLBELTS. FOBKRT, 2v ATy
a2 A—x% v, BE=FAF—%75keV,
v v FIB%220% % T30 Kb HY cho
y

”Wl®$%%ﬁﬁﬁnKm%h&§M?ék
ExbhTwa?, Fib, ¥z, Ofi~ghE
I<WMYAERB L DI, M SAEINSE
U fe i B BRI I i 3 5 Wik
EKDFxdoF 2 bhsb. L L, Stauss
B g, Tl ik #K S L0t 8Rb L H~
TLH~OEFEELNE L, D7 ). 75 v ARE
s ERFF~OEEEIME. Fiz, Pabst 5H1®
Xy, M35 080 B EREYe b o
T SRR, BHELIODBIE0 B, K
2 Rb o R THEETHS.

T o~ 0 ER#E 12, Bradley-Moore i
T XiuE, BB iEio 3.7% LRk LE
<, 105k VWTd 3.0%oEEIEE: b,
—J7 Strauss 5z X hud, #HE 2 0H12.91%
ERAEL, 30408 E T RS EY RT. ¥
fo, Bt 3% Do B ERY - b o 45
1%, Bradley-Moore 62 X lE, k54
5.6LbEMEELD, 1060HIck\TD 2.8%

367—-(53)

R ECIEE 5. Zh SEDRER D &
AT, T D vF 735 7 4 —oRER I,
CK R AGIREE AR, B ShRERT S L
BTE, HA0BERCE, BEMAYEES
BRI, IR T 204 CLT20MNEY L
Zz bl

T DfF~ o KL, BEER20D H604E
g, DHROBEEYIET 25 FREE kb
Felel, B EkoiEdivolk.

T, MRBEE O ER R 5T, #
HRIFE TR CED TG 5 X 5 RET 50
ERbote. i, FFABUHELREYD X @5k
», Ffrc s FFmiiEo 248 » ZE L,
T OEEER IO H DL BT 5 = &b
ﬁ--;&ﬁf 26.,3?;_ 18)13)

EWOHRO T S, BFes L s
(4 r;oarz:n 59 5%, LEMTR, RO
BTAHBRILE XT 2RSWORE Ths. o
T, BREOHS, TOBEENH - IEBeE
oteds, HfoBECKE AT HE Xh1-.
fo, R4 0Bl fERC, OUBOE w 2%
D, WHEFECIEUT, KBIRADH 5 i igH
A OALE, OFFEED RS, RNEoFE X T
RS 5LEN Hot.

KRG 508> v+ 757 4 —0BRAK
VEBE R i DR AR 0 BETNT D W T SRS S h
fmbm%%nmqlmiémﬁ&ﬁuixh?
PILHE LA™, a1k, T O v
F 27 7 4 — 2 BRIBMIEZE DI b 2
T5 5 2 W oh i HRtEERD, OB
xR MR b v 7T 5 - Bhbh bR
85T ENTEL. ShBEEREREC W
Tk, WEFEZERT, M4 ofid Uiz,

V & W

T > v F 25 7 4 —% BIRIGHE T 51
Hic b, T oALBER T IS A R O R
e Lick &5, DTFRB<5nE#5ELE
o

1) MHEEELLT, 2 v A=Yy ra) 2—
R, BE=FF —%T5keV, Fi- v A v



368—(54)

FIE%20 %W RET % DX RARIC R D BEY b
.

2) WBREERS AR L, 0% T
T+ 5 o0 #Y Th o,

3) HRHGENX, IEM, ZERifls X OCENES
Rz ERTH 2, BT s34 5R
D oo ENE 2 BERHB. T, RHEE
e TE B RTERS X 5RE T BHE
Mol

4) EFEOHBR, BHTRCEARESLY
oEmEC—HKL, F—7 YRI5 ZEERYE
Lichd, ZOFeEie b, KRR X OEiIE
FAMOAZE, DHECE X, WtkoH ik
BRETHUER DO, —F, FBEOHEREL
DEEZETHRIBD bR,

5) BUBM:MEELpIF1IfIT, WEIADIA
B ERRIBHEL UTHRCHEZ B 2 LT ER.
¥ic, REEOERE 3 flcks T, EZELHERD
SEiE, AREUHEOWRLE X OER L&D
HBREZDI.

W

1) Bonte, F.J., Packey, R.W., Graham, K.D.,
Moore, J., Stokely, E.M.: Radiology 110
(1974), 473—474.

2) Bradley-Moore, P.R., Lebowitz, E., Greene,
M.W., Atkins, H.L., Ansari, AN.: J. Nucl.
Med. 16 (1975), 156—160.

3) Carr, E.A., Gleason, G., Shaw, J., Krontz,
B.: Am. Heart J. 68 (1964), 627—636.

4) Culbertson, J.W., Wilkins, R.W., Ingelfinger,
F.J., Bradley, S.E.: J. Clin. Invest. 30
(1951), 305--311.

5) Groch, M.W., Lewis, G.K.: J. Nucl. Med.
17 (1976), 142-—145.

6) Holman, B.L., Dewanjee, M.K., Idoine, J..

Fliegel, C.P., Davis, M.A., Treves, S., Eldh,
P.: J. Nucl. Med. 14 (1973), 595—599.

7

8)

9)

10)

11)

12)

13)

14)
14)
16)

17)

18)

19)

20)

21)

22)

AEREZRHBEERE H378 H482

Hurley, P.J., Cooper, M., Reba, R.C., Pog-
genburg, K.J., Wagner, HLN.: J. Nucl. Med.
12 (1971), 516--519.

A, OLAGREE, KARE, RIFEGER,
B & BE E K E: BE¥ 12:
667—672, 1975,

Kawana, M., Krizek, H., Porter, J., Lathrop,
K.A., Charleston, D., Harper, P.V.: J. Nucl.
Med. 11 (1970), 333.

Lebowitz, E., Green, M.W., Fairchild, R.,
Bradley-Moore, P.R., Atkins, H.L., Ansari,
A.N., Richards, P., Belgrave, E.: ]J. Nucl.
Med. 16 (1975), 151-—155.

Love, W.D., Ishihara, Y., Lyon, L.D., Smith,
R.QO.: Am. Heart J. 76 (1968), 353—355.
Moyer, R.A.: J. Nucl. Med. 15 (1974),
59—-64.

Pabst, H.W., Hér, G., Lichte, H., Sebening,
H., Kriegel, H.: Eur. J. Nucl. Med. 1 (1976),
19—25.

Parker, J.O., Chiong, M.A., West, R.O.,
Case, R.B.: Circulation 42 (1970), 205—217.
Pitt, B., Strauss, H.W.: Circulation 53
(1976), 1-121—I-123.

Poe, N.D.: J. Nucl. Med. 13 (1972), 557—
560.

Strauss, H.W., Flurley, P.]J., Zaret, B.L., Pitt,
B., Wagner, H.N.: J. Nucl. Med. 11 (1970),
364-—365.

Strauss, HL.W., Harrison, K., Langan, J.K.,
Lebowitz, E., Pitt, B.: Circulation 51 (1975),
641-—645.

Strauss, H.W., Zaret, B.L., Martin, N.D.,
Wells, H.P., Flamm, M.D.: Radiology 108
(1973), 85—90.

Yano, Y., Anger, H.O.: J. Nucl. Med. 9
412-—415.

Yano, Y., Van Dyke, D., Budinger, T.F.,
Anger, H.O., Chu, P.: J. Nucl. Med. 11
(1970), 663—668.

Zaret, B.L., Wells, H.P., McGowan, R.L.,
Flamm, M.D.: Circulation 43 (1973), 1234—
1241,




