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Optimization of Subtraction Brain Perfusion SPECT with
Basal/Acetazolamide Consecutive Acquisition

Dong Sco Lee, M.D., Tae Hoon Lee, BS., Kyeong Min Kim, M.S.", June-Key Chung, M.D.
Myung Chul Lee, M.D. and Chang-Soon Koh, M.D.

Department of Nuclear Medicine, College of Medicine, Institute of Radiation Medicine”,
Seoul National University, Seoul, Korea

This study investigated the method to adjust acquisition time(a) and injection dose
(i) to make the best basal and subtraction images in consecutive SPECT. Image
quality was assumed to be mainly affected by signal to noise ratio(S/N). Basal ima-
ge was subtracted from the second image consecutively acquired at the same
position. We calculated S/N ratio in basal SPECT images(S)/N;) and subtraction
SPECT images(Ss/Ns) to find a(time) and i(dose) to maximize S/Nof both images
at the same time.

From phantom images, we drew the relation of image counts and a(time) and
ildose) in our system using fanbeam-high-resolution collimated triple head SPECT.
Noise by imaging process depended on Poisson distribution. We took maximum
tolerable duration of consecutive acquisition as 30 minutes and maximum injectible
dose as 1,850MBq(50 mCi)(sum of two injections) per study. Counts of second-
acquired image(S2), counts(Ss) and noise(Ns) of subtraction SPECT were as follows.
Ci1 was the coefficient of measurement with our system.

S, =S, - ( 30a_a)+background- (1—&;—3)+C1-(30—a)'e- (50—1)

Ss=Sz-{Sl . —(‘?%l+background . (1___(10‘3;31)}

2 2
Ns=¢ Np?+ N2 - (35 =\/sz+s, - 30sa)

In case of rest/acetazolamide study, effect(e) of acetazolamide to increase global
brain uptake of Tc-99m-HMPAO could be 1.5 or less. Varying € from 1 to 15,
a(time) and i(dose) pair to maximize both S1/Ni and Ss/Ns was determined. 15
mCi/17 min and 35mCi/13min was the best a(time) and i(dose) pair for rest/
acetazolamide study(when & were 1.2) and came to be used for our clinical routine
after this study.
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We developed simple method to maximize S/N ratios of basal and subtraction
SPECT from consecutive acquisition. This method could be applied to ECD/HMPAO
and brain activation studies as well as rest/acetazolamide studies.

Key Words : Subtraction SPECT, Optimization, Rest/acetazolamide study, Signal
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