(R )

1301

Single Photon Emission Computed Tomography (SPECT)
(Z X % Thallium-201 Oy v F 277 7 4 OE=RZE

(GERRRIBRAT)
BR R WA R R FW MR ML
S ] L T T L = o

§ SPECT % F|f L7z 21TICI ic k 5 OB @RI >V TEBMRNET 7. T2 IRICEL T
1 5°~10° =& 1 30 LD 7 — Z WUEASNETH - /2. Single head 180° [[¢4 & Dual head 360° IX
IR E 2N B A, BEEERYIC perfusion defect # Wi+ 3 iIcizERI AV EEx O, T— 24
i, £9RAL— L 7 %4F\ Shepp and Rogan 7 ¢ L% — % {§ f L ASiEMTHT G2 kL 2 X v .0
o Bl - ST R R 2 FEREAR L 72 2 ho OMTE I, TIRIEZ1T-> TH L EE—cia bz, HkE
DORREE E DS ZHIROE E RO BEE S — Tl QLRI LixEBRICHENC L. PRERIEEL VEWC
ERENEDRELEEZ bR, Licht-> TORF ECT RO BEHIIER THH—/2 BEEC 2 620 b OICH
LT, 20OBEOEKRLHET S LW OB ELCR D, RENZSH CIRERRELHDLEELD
Nz, ZTICEERDEOABAMAT® S iz, $72 SPECT S0 ICB L THLRAL, 2 A0 A 7 DX,
Her, EEROORES TS THIEIHTEGR S L TORBENEWZ L 2 HEL .

L # §

T4, BEER 5 o < 2 T & B\ 7o Single
Photon Emission Computed Tomography (SPECT)
DOFBICL Y, KO R W ER> HEOLD
OBV ReRREOBHICEBRL TS, #
F63 SPECT B by v F 77 7 414
AL, HREW - BROMREBAERTE . K
513 SPECT i X 2.0 80T — 7 INE -
R R X O OREE I+ 5 BRI OW
TwET 5.

. 5 &
HEREMRET OB, Fig. 1 1R &5 0o 7

* [ESARIRENAN £ v & — BUNBRES R
2t 594E4H4H
B RS2t 1 S94E6 A 25 H
BIRIEERSE | RET#EA G 5-125  (B565)
[ESTABERER + > & — HUHRHER
RI = iR 5

7 hLarEHW, BERNOHZEOE 45 2OTIC
500 pCi % 30 cc D/KICEN LI % @i 72 LT
FHLZ. 2077y b a@dBENCRBEBREES
TELRRETH S, RBRERNZ, ERRGIC BT S
W BGRE ZERU D Y I B X DIk

ﬁﬂ

(cm)

Fig. 1 Cardiac phantom,
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Fig. 2 Evaluation of acquisition time and angle of step of rotation using liver phantom.
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Fig. 3 Evaluation of acquisition time and angle of step of rotation using cardiac phantom.
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Fig. 4 Comparison of ECT images between Single-180° and Dual-360°.
(a) in cardiac phantom
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Fig. 5 Effect of smoothing, absorption correction and convolution filter for uniformity.
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Fig. 6 Change of uniformity according to various
value of linear absorption coefficient (z).
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Fig. 7 Circumferential analysis of normal myocardial
phantom in various value of gx.
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Fig. 8 Effect of linear absorption coefficient (#) for myocardial trans-axial images.
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Fig. 9a Quantitative segmental analysis of long-axial
ECT myocardial images in various value of z;
average and statistic deviation in 10 normal
clinical cases.
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SEGMENT
Fig. 9b Quantitative circumferential analysis of short-
axial ECT myocardial images (near apex) in
various value of ¢; average and statistic devia-
tion in 10 normal clinical cases.
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Fig. 9¢ Quantitative circumferential analysis of short
axial ECT myocardial images (near center)
in various value of p; average and statistic
deviation in 10 normal clinical cases.
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Fig. 10 Measurement of length and thickness of left
ventricular wall in 20 autopsy cases.
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Fig. 9d Quantitative circumferential analysis of short
axial ECT myocardial images (Near base)
in various value of p; average and statistic
deviation in 10 normal clinical cases.
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Fig. 11 Adjustment of dual-head cameras. (a) source,

(b)—(e) adjustment.
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Fig. 12 Evaluation of tomographic accuracy in spiral phantom
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Fig. 13 Evaluation of detectability of defect in ECT images of liver phantom.
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Summary

Quantitative Evaluation of 201TIC1 Myocardial Tomography Using SPECT
(Single Photon Emission Computed Tomography):
Basic Evaluation
Toshiisa UEHARA, Tsunehiko NisHIMURA, Kohhei HAYASHIDA, Takahiro Kozuka,
Makoto HavasHI, Yukinori YAMADA, Keiko TANAKA and Hisashi OkA

Department of Radiology, National Cardiovascular Center

201T] myocardial tomography using SPECT
(Single Photon Emission Computed Tomography)
was evaluated experimentally. With regard to
data acquisition, every five or ten degrees, 30
seconds per one direction were needed. Com-
paring the single head 180° with dual-head 360°
data acquisition, there was a little difference in
the imagings but there was no difference to detect
the perfusion defect clinically. With regard to data
analysis, myocardial long-axial and short-axial
imagings were constracted. These imagings were
not homogenious instead of proper absorption
correction. The estimation of autopsy revealed
the cause of that inhomogenicity, that the thick-
ness of myocardial wall was not homogeneous

and symmetric and the length of septal wall was
shorter than that of lateral wall. So, the diagnosis
of myocardial perfusion in the myocardial ECT
imagings depends on the evaluation of the degree
of the density. This is very delicate work for visual
diagnosis, and on the other hand the quantitative
analysis seems to be suitable. The tomographic
precision of SPECT method was evaluated. As the
result, the precision of SPECT was proved to be
very excellent, as far as the adjustment of dual-
head cameras was correct.

Key words: Single photon emission computed
tomography, 20!'TICI myocardial imaging, Absorp-
tion correction, Circumferential profile analysis.
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