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anterior left lateral

Fig. 1 Left carotid angiograms of a 51-year-old patient with dementia showing occulsion
of the left middle cerebral artery (MCA) at the horizontal portion distal to origin
of the lenticulostriate arteries with a spared narrow branch. Good collateral
circulations were observed through leptomeningeal anastomosis with the azygos
anterior cerebral artery (ACA).

Fig. 3 Ta-weighted MR images (TR 2,500 ms, TE 80 ms) showing multiple high intensity
areas in the left deep white matter.
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— 1st SPECT —— 2nd SPECT
- 3min ~| 13.5min - 3min 10min
' A 4
HMPAO Diamox HMPAO

Fig. 4 The procedure of brain perfusion SPECT studies before and during the
acetazolamide (DIAMOXR) test using 99mTc-HMPAO.

1st SPECT 2nd SPECT 2nd-1st

REST REST DIAMOX
+DIAMOX

Tc-99m HMPAO

Fig. 5 Subtraction of 9mTc-HMPAO brain perfusion SPECT images in the first study
(REST; left column) from those in the second study (REST+DIAMOX; middle
column) resulting in SPECT images during the acetazolamide test (DIAMOX;
right column). Note filling-in phenomena in the territory of the occluded left

MCA during the acetazolamide test.
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Fig. 6 Quantitative analysis of regional flow changes
during the acetazolamide test.
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Summary

Brain Perfusion SPECT Imaging before and during the
Acetazolamide Test Using *"Tc-HMPAO

Hiroshi MATSUDA*, Sotaro HiGgAsHI**, Keiko KINUYA*, Shiro Tsuii*,
Hisashi SuMiya*, Kinichi HisaADA* and Junkoh YAMASHITA**

* Department of Nuclear Medicine, ** Department of Neurosurgery,
Kanazawa University School of Medicine

A new method using brain perfusion %9mTc-
HMPAO SPECT imaging was developed for
evaluating cerebral perfusion reserve by the acet-
azolamide test with a short period. The first SPECT
study was carried out for 13.5min to obtain
SPECT images at the resting state after 3 min
postinjection of 555 MBq (15 mCi) of 9mTc-
HMPAO. At the same time as the start of the
first SPECT study, 1 g of acetazolamide was intra-
venously injected. Immediately after the stop of
the 1st SPECT study, 925 MBq (25 mCi) of 99mTc¢-
HMPAO from the same vial as in the first study
was additionally injected. Three minutes later the
second SPECT study was carried out for 10 min.
After reconstruction the tomographic images in

the first study were subtracted from the images in
the second study to obtain those during the
acetazolamide test after correction of the time
differences in data acquisition between the two
studies. This subtraction technique gives independ-
ent brain perfusion SPECT images before and
during the acetazolamide test. Besides, the regional
flow changes during the test were quantitatively
analyzed. In conclusion this method seems to be
practically useful for evaluating regional brain
perfusion before and during drug treatments as a
consecutive study with a short period of approxi-
mately 30 min.

Key words: %mTc-HMPAO, SPECT, Acet-
azolamide, Regional cerebral blood flow.
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