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Summary . Serial measurements of regional brain perfusion in 26 cases with ruptured cere-
bral aneurysms were performed by single-photon emission CT (SPECT) using N-isopropyl -2
I-p-iodoamphetamine (IMP) . All 26 cases were operated on within 6 days of rupture, and the
early and delayed imaging of IMP — SPECT were performed up to 2 — 8 months postoper-
atively.

The early images were obtained 10 minutes after injection of 6mCi IMP and the delayed
image 5 hours after injection.

Of the 11 of 23 cases in which the measured was performed from 4 th to 11 th day after
aneurysm rupture, local hypoperfusion areas were recognized with high spatial resolution on
the early image due to cerebral vasospasm. Seven cases of them revealed low density areas in
the affected regions by the follow up X—ray CT, and neurological symptoms appeared in 10
cases. On the other hand 7 cases without hypoperfusion area on the early image revealed no
low density area by the X—ray CT, and only one case developed reversible neurological
symptom.

After the relaxation of cerebral vasospasm the post-ischemic hyperperfusion area on the
early image were noticed in the 2 patients who developed infarction on the X—ray CT due to
cerebral vasospasm. In these cases hyperactive areas were revealed on the delayed image
within the subacute infarcted areas as well.

Hypoperfusion areas on the early image in patients who developed hydrocephalus were
noted in 11 of 15 patients in the fronto temporal cortex and periventricular white matter.

The CSF shunt procedure improved hypoperfusion in 5 patients.
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Table 1 CASE SUMMARY
VASOSPASM HYDROCEPHALUS
CASE AN Gr. FOLLOW ADL
SYMPTOMS cT™ CT* SHUNT(DAY)
1 44M Rt. MCA I\ reversible - ++ V-P(58) 55M I
2 50M Lt. MCA v irreversible ++ + V-P(53) 6M V
3 51F Rt MCA v irreversible + ++ V-P(41) M v
4 52F Lt. MCA I\ irreversible ++ ' ++ V-P(41) 6M IV
5 36M Lt. MCA I - - + V-P(122) 5.5M s
6 46F Rt. MCA I fatal +++ 12D \"
7 58F Lt ICA I reversible + + V-P(31) ZM il
8 48M Lt. MCA N reversible - — 4M I
9 61M Acom 1| - - + 6.5M I
10 73F Rt. ICA il - - ++ -P(36) (66) 6.5M Jlf
11 39M  Acom I fatal +++ 12D vV
12 71F  Acom JII§ irreversible ++ ++ V-P (50) 5M v
13 52M Rt. MCA JIi§ reversible — + V-P(27) 5M il
14 46M Rt. MCA m irreversible + + 4.5M il
15 78M  Acom | reversible - + V-P(65) 4M I
16 54M Lt ICA ] - - + 3M 1
17 53F Lt. MCA | fatal +++ 11D A%
18 43F Rt ICA H irreversible ++ + 4+ V-P(34) 2M N
19 51M  Acom il reversible + + V-P(41) M I
20 44F  Acom il - - - 2M I
21 31F Lt MCA I reversible - - 2M 1
22 16F Lt ICA I - - — M I
23 51F Rt. MCA II - - - 4AM I
24 40F Rt. MCA il - - — AM I
25 656F Rt. MCA I - - — 4.5M I
26 63F Acom 1 - - ++ -P(56) 3M I
E - no LDA *2 no ventricular enlargement
+ small LDA + mild vent. enlargement
++ gyral-lobar LDA ++ marked vent. enlargement
+++ hemispheric LDA
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FERPEAN & U Tt 1~ 2 BB R
TEN, ZOBRED SNBSS Ol + %
LT, BUEMAEREH T 2 b 0% MR
WEZH L, ZORE 2 EIRD reversibility % &
reversible, irreversible, fatal ® 3 IS L /2, F
7o XHECT FEEXEZ AL 728 0 ERIUEO X
& & % small, gyral-lobar, hemispheric ® 3 #(2, %
7ZREREE W £ B MEILRK DK % mild, marked @
2B L (Table 1),

BREER

& 4 ~119% B2 IMP-SPECT % F&47 L& 7-23%1
1141 T early image . BXIIE%HE I X 5 MEET

RO, ZD) L THITEDOHRXAR CT LITERIX
BWOMB 2B 72, F 72106012 3 v Tk BRI ER
BHBEL, 2095 5 56T MRGERIBEL 72,

Z R L EIRA @ SPECTC IE# pattern %5R L
72 7B CTIARIRUB O WM L 226013 2 <, 1 Bld5—
BEDCBMIEREEL-DHTH 57 (Table 2),

% BFEIEEH, early image b, MK THZEH S
bODRRIMIE L & OFEFTFR SR, LT LMK
MBEEFIZL S SO LHBITELRVER?SHIH -
7zo IMP early image Ci¥ Xe-SPECT 2L, B
ZER SRR CMTE T O, ) 2HBcE 7, ¥
7o BRI X ) BEE % & 72 L 22 B TS
BIC—3 L T early image b, fEZEHIC IMP 04
BEROIIEG &R L 2 U TRES 2 ERT 5,

Table 2 IMP EARLY IMAGE ON THE DAY 4-11& CLINICAL COURSE
HYPOPERFUSION_ .~ NORMAL
* IMP EARLY IMAGE VASOSPASM i OTHERS PATTERN
No. of CASES (total 23) 11 5 7
* CLINICAL COURSE
(VASOSPASM)
ASYMPTOMATIC 1 2 6
SYMPTOMATIC
(reversible) 5 0 1
(irreversible) 2 3 0
_________________________________________ (fatal) 3 O 0
* LDA on CT - 4 2 7
+ 3 1 0
++ 1 2 0
+++ 3 0 0
TOTAL (23) 11 5 7



Fig. 1 b

EARLY DELAYVED

Fig. 1 Case 21. a)Serial Xray CT scans, b ) Serial IMP-SPECT & Xe-SPECT
On Day 9, Xe-SPECT revealed left hemispheric reduction of CBF. But IMP early image on Day 11 showed
hypoperfusion areas of left MCA territory more clearly, and on Day 31 it showed improved perfusion and

residual hypoperfusion area.
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Fig. 2 a

Fig. 2 b
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Fig. 2 Case 12. a )Serial Xray CT scans, b )Serial IMP-SPECT
On Day 16, IMP early image revealed hypoperfusion areas in right frontal, temporal and parietal cortex,

and the delayed image showed inactive areas in these regions. On Day 23, an increase of perfusion in the

early image and hyperactive areas in the delayed image were noted within the subacute infarcted lesion,

but perfusion of in the infarcted area decreased gradually in the chronic stage.
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Fig. 3 a

Fig. 3 Case 4.

DELAYED

a )Serial Xray CT scans, b)Serial IMP-SPECT

On Day 11, IMP early image showed a hyperperfusion area in left frontal cortex adjacent to the in-

tracerebral hematoma cavity. The early image on Day 19 revealed left hemispheric hypoperfusion but on

Day 25 and 49, a hyperperfusion area was noticed in left temporoparietal cortex, and the delayed image

as well showed a hyperactive area in this region. This area changed to a hypoperfusion area on Day 53

again.
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IMP-SPECT early image (& C Mt TIH 2580 & JE <0 I B 12 X A MAFZE IR BLIC X % IMP D4R
., Z®H b shunt F47 % fEifT L 72 8 Bl 5 BT 1T AEAE S A1 TIROKEEIC & BBz b 2
Mo EL D72 (Table 3 ), ML THIZFEI WREBI B AE L 7zo AT HER 2 21T %,

Table 3 HYDROCEPHALUS & IMP EARLY IMAGE

No. of SHUNT | CHANGE of
IYP-SPECT” FINDING CASES OP. © PERFUSION
LOW-PERFUSION of © 5 improved
PERIVENTRICLE AREA and/or 11 8 2 unchanged
FRONTOTEMPORAL CORTEX 1 unknown
OTHERS 1 A 3 unchanged
1 unknown
TOTAL 15 12

Fig. 4 a

D.2 (PRE-OP)

Fig. 4 b

DELAYED

V-P SHUNT

Fig. 4 Case 26. a)Serial Xray CT scans, b )Serial IMP-SPECT
On Day 33, IMP delayed image revealed dilatation of ventricle, and the early image showed hypoperfusion
areas in periventricle white matter and left cerebral cortex. CSF shunt procedure was done on Day 56.

The brain perfusion on Day 115 was improved.
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Fig.5a
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Fig. 5 b
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Fig. 5 Case 10. a)Serial Xray CT scans, b )Serial IMP-SPECT
On IMP early image, hypoperfusion areas were noted in left periventricular region and left frontotemporal
cortex on Day 35, and V-P shunt procedure improved the hypoperfusion (Day 44). But on Day 84,
hypoperfusion areas appeared in bifrontal cortex again. V-P shunt procedure was done on Day 66, and on

Day 105 the early image revealed improved perfusion.
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