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Assessment of Hemodynamic Changes Due to Symptomatic
Vasospasm in SAH Using SPECT and “I-IMP
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Masahiko TosuiMa, Yutaka Kawar, Jun-ichi Nakamura and Katsumi Suemarsu®
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*Hokkaido Brain Research Foundation, Sapporo, Japan.

Summary . Eleven patients with symptomatic cerebral vasospasm following early surgery for
ruptured aneurysm were examined postoperatively using single-photon emission computed
tomography (SPECT) and N-isopropyl-'#I-p-iodoamphetamine (IMP). IMP acquisitions were
made 2 times after intravenous injection of 6mCi IMP. The early imaging was performed 10
minutes after injection, and the delayed imaging was obtained 5 hours after injection. In pa-
tients with reversible ischemia, moderate hypoactive areas due to vasospam were observed on
the early image with incomplete redistribution on the delayed image, which were not detected
by CT scan. Neurological recovery was accompanied by normalization of the early and de-
layed images. In patients with irreversible infarction, marked hypoactive or inactive areas due
to vasospasm were revealed on the early image, without redistribution on the delayed image. Key words :
Post-ischemic hyperactive areas were localized in the early or delayed images, which corres- * cerebral aneurysm
ponded to the subacute infarcted area on the CT scan following the relaxation of cerebral * cerebral vasospasm
vasospasm. Based on the above results of acute cerebral ischemia due to vasospasm, it is con- * N-isopropyl-"*[-p-iodoamphe-
tamine(IMP)

* single-photon emission

cluded that the early image indicates hemodynamic changes due to cerebral vasospasm, and
the delayed image reveals a redistribution of IMP related to the functional reversibility of the
acute ischemic brain tissue. In addition to that, it seemes important that chronology be taken computed tomography
(SPECT)

* subarachnoid hemorrhage

into the consideration when regional brain perfusion and metabolic activity in patients with
subacute infarcted area were evaluated by the early and delayed images of IMP—SPECT.
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Table 1 Clinical summary of 11 patients with delayed cerebral vasospasm.
Site of H &K Angiographic Reversibility ADL
Case Age/Sex
Aneurysm Grade vasospasm{days) of symptom (3 months)
1 31/F Lt. MCA I severe (7N reversible I
2 56/ F Lt. ICA m severe (13) reversible I
3 33/M A-com i\l moderate (12) reversible I
4 58/ F Lt. ICA I\ severe (13) reversible I
5 52/M Rt. MCA i severe (15) reversible I
6 4/M Rt. MCA v moderate 17) irreversible m
7 71/F A-com m severe (13) irreversible v
8 52/ F Lt. MCA v severe (12) irreversible v
9 51/F Rt. MCA I\l moderate (11) irreversible N
10 46/ F Rt. MCA J\) moderate (4 fatal V'
11 53/F Lt. MCA | without angiography fatal A%
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Fig.1 B Case 2 : Three serial #I.IMP SPECT studies. On

Day 9, when the patient was dysphasic with right
hemiparesis due to vasospasm, the early image
revealed a moderate hypoactive area on the left
MCA territory, and the delayed image showed
a incomplete redistribution. On Day 15, a moder-
ate hypoactive area in the early image and a in-
complete redistribution on the delayed image were
indicated on bilateral ACA territories. On Day
29, neurological recovery was accompanied by
normalization of the early and delayed images.



Fig.2 A Case 4 : Serial CT scans.
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Fig.2 B Case 4 : Three serial **[-IMP SPECT studies. On
Day 8, when the patients was aphasic with
right hemiplegia, the early image showed a
moderate hypoactive area on the left, and the
delayed image revealed a incomplete redistribu-
tion. On Day 13, improvement of regional activ-
ity was noted on the early and delayed images
following neurological recovery.
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Fig.3 A Case 7 : Serial CT scans.
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Fig.3 B Case 7 : Five serial '®I-IMP SPECT studies. A
right moderate hypoactive area on the early im-
age (Day 9) turned into a marked hypoactive or
inactive area (Day 16). On the delayed image.
A right incomplete redistribution (Day 9) chan-
ged into inactive area (Day 16). On Day 23, an
increase of activity on the early image and hyper-
active area on the delayed image were noted in
right infarction area, but activity in the infarcted
areas decreased gradually in the chronic stage.
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Fig.4 A Case 11 : Serial CT scans.

GEMILD (Fig. 4 A, B)

FSHEY H. Hunt & Kosnik Grade Il 12 TAEMEZ
KAk EIR neck clipping #f 25 iAT & L7z, MTfR. B
Bl AUV ITTERE o 7285, B THRH LR
fiE - AR RREASHBLL, 58 H X 0 &L vt

HUTIET L 720 100 BB~ L = 7 BATHB L,

CT W CThH - HRINBNIR AR massive 7 KB IME
PiFELRS b, BAHE L7z, BURMAERATH
L7879 HD early image (2B W T, ZEH KK

SYMPTOMATIC VASOSPASH

EARLY

DELAYED

7

Fig.4 B Case 11 : The 2[.IMP SPECT study on Day 7.
The early image showed marked hypoactive or
inactive areas on the affected side. The delayed
image revealed inactive area in addition to in-

complete redistribution.
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Fig.5 The relationship between the severity of cerebral ischemia and the time-

activity curve of ®I-IMP.
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