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Abstract

Purpose : Vasospasm is a complication of aneurysmal subarachnoid hemorrhage (aSAH). We assessed the role
of acetazolamide-enhanced brain perfusion SPECT (ACZ-SPECT) with Tc-99m ECD for predicting the prognosis
of patients with aSAH. Materials and methods: Two SPECT studies (baseline with 740 MBq and ACZ-SPECT
with 1480 MBq) with image subtraction were performed in 21 patients with aSAH. All patients had brain CT and
angiogram. Vasoreactivity on ACZ-SPECT, perfusion defect on baseline SPECT, and vasospasm on angiogram
were correlated with Hunt-Hess grading, extent of SAH (unilateral or bilateral) on CT, and clinical outcome.
Vasoreactivity was considered decreased when cerebral/cerebellar uptake ratio difference from baseline SPECT to
ACZ-SPECT was greater than 2SD of normal control values. Results : Decreased vasoreactivity was observed in
38% (8/21), perfusion defect in 81% (17/21), and vasospasm in 38% (8/21). The preserved vasoreactivity group
showed better outcome scale (92%, 12/13) and the decreased vasoreactivity group showed poorer outcome scale
(62.5%, 5/8) (p=0.014). Extensive SAH was more frequently seen in the decreased vasoreactivity group (87.5%,
7/8) than in the preserved vasoreactivity group (30.7%, 4/13)(p=0.017). The perfusion defect and vasospasm did
not show good correlation with outcome scale, extent of SAH, and Hunt-Hess grading (p=ns). Vasoreactivity
represented the patient’s outcome better than the vasospasm in all of the vasoreactivity/vasospasm-mismatched
cases (6 cases). Conclusions: Qur data show that decreased vasoreactivity on ACZ-SPECT does not always
represent vasospastic condition. But patients with decreased vasoreactivity reveal poorer outcome than patients
with angiographic vasospasm do. Therefore ACZ-SPECT is a valuable, noninvasive test for predicting the
prognosis of patients with aSAH. (Korean J Nucl Med 2001:35:241-250)
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Fig 1. The protocal of the acetazolamide-enhanced brain perfusion SPECT using Tc-99m ECD
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Table 1. Findings on CT, Angiogram, Baseline/Acetazolamide SPECT, and Clncial Gradings

oP-

age sex SAH Aneurysm VS PD PD site VR SPECT H-H  GOS
PT 1. 44 F right ~RT MCA, AChoA - + It T P 8 2 5
PT 2 57 F left Lt AChoA — + Lt T P 3 2 5
PT 3. 66 F ‘both Rt MCA + Lt T P 32 3 3
PT 4. 60 M both Rt MCA — + nTF D 28 5 2
PT 5. 7 M both Rt P-com + + rt F D 10 3 4
PT 6. 44 F right Rt MCA - + rnFT P 12 2 5
PT 7. 51 F right  RT AChoA + + rt F P 10 2 5
PT 8. 49 f left It P-com, AChoA + + It T P 28 2 5
PT 9. 62 F right Rt MCA — + T P 14 2 5
PT1Q. 50 F left Lt MCA - + It F P 10 2 5
PTI1. 56 M both Rt A-com — + It T D 14 5 3
PT12. 4 F left Lt P-com - - P 13 2 5
PT13. 51 F both Lt AChoA + +  tFT D 13 3 3
PT14. 61 F both  Both P-com - + It F D 58 2 3
PT15. 60 M both Lt P-com — + tT P 9 2 5
PT16. 65 M left Lt MCA — — P 10 2 5
PT17. 64 M both Rt opthalmic + + it T D 10 2 2
PT18. 68 F both Rt A-com + - P n 2 5
PT19 « 72 F both Lt A-com + + Lt F D 10 2 5
PT20. 48 M both Rt MCA - — P 8 3 5
PT21. 59 F both Lt A-Com + + It F D 9 4 4

SAH:site of SAH on CT(right, left: unilateral, both: bilateral), Aneurysm: Location of
artery, Acho: anterior choroidal artery, P-com: posterior communicationg artery, A-com: anterior communicating
artery) VS: Presence/absence of vasospasm(+: presence, - absence), PD site: location of perfusion defect, VR:
vasoreactivity(P: preserved VR, D: decreased VR), onset-SPECT: interval between onset and SPECT, H-H:
Hunt-Hess grading, GOS: Glasgow outcome scale

aneurysm(MCA: middle cerebral

Table 2. The Association between the perfusion defect, vasoreactivity, and vasospasm with Hunt-Hess Grading,

Glasgow Outcome Scale, and Extent of Subarachnoid Hemorrhage

Perfusion Defect

Vasoreactivity

Vasospasm

Absence Presence

Preserved

Decreased

Absence Presence

Hunt-Hess

I.I

11

n

3

9 3

m-v

6

2

5

4 3

Fisher's
exact test

P=0593

P=0041

P=0.557

GOS

v, v

I-1I

Fisher's
exact test

P=0014

P=0530

SAH

Unilateral

Bilateral

Fisher’s
exact test

P=0669

P=0017

P=0.0392

GOS: Glasgow

outcome scale SAH: extent of SAH
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Table 3. The Association between Vasospasm and Vasoreactivity

Vsoreactivity
Preserved Decreased
‘ (-) 10 3
Vasospasm
\ (+) 3 5

{Fisher's exact test p=0.09

Fig. 2. A fifty-one year old female patient with left anterior chroidal artery aneurysm with poor outcome (patient no.
13). A. There is high density hemorrhage in the contralateral sylvian fissure (arrows). B. Preoperative left
internal carotid angiogram shows normal calibered cerebral vessels (arrows). C. Postoperative angiogram
shows diffuse vasospasm of the left proximal ACA f(arrows) and MCA. D. There is diffusely decreased
perfusion in left temporal cortex on the baseline SPECT images (upper row), and decreased vasoreactivity is
noted in left both frontal and left temporal cortex on the acetazolamide SPECT (lower row).
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Fig 3. A sixty year old male patient with right MCA aneurysm, who showed decreased vasoreactivity without

angiographic vasospasm and poor outcome (patient no.4). A. There is massive subarachnoid hemorrhage in
basal cistern and bilateral Sylvian fissure.

B. Normal calibered cerebral vessels (arrows) are seen on the right
internal carotid angiogram. C. There is no definite vasospasm of cerebral vessels (arrows) on the postoperative

angiogram. D. On the baseline SPECT image, there is decreased perfusion in right temporal cortex. E. After
acetazolamide administration, there is decreased vasoreactivity in the right frontal cortex.
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Fig. 4. A forty-nine year old female patient with left p-com aneurysm, who showed angiographic spasm with
preserved vasoreactivity and good outcome (patient no.8). A. Preserved vascular caliber of left MCA (arrow)
is noted on preoperative left internal carotid angiogram. B. Vasospasm is seen in the left MCA (arrow) on
the postoperative angiogram. C. On the baseline SPECT image, there is de- creased perfusion in left temporal
and occipital cortex D. After acetazolamide administration, perfusion asymmetry is decreased, especially in the
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