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We studied cerebral blood flow (CBF), oxygen extraction fraction
(OEF), transit time (TT) and hemodynamic reserve capacity using
acetazolamide (ACZ) in both the pre- and postoperative states, and
evaluated the effect of surgery on the cerebral hemodynamics.
Methods: Twelve patients with a unilateralocclusivecerebral artery
were studied. Among them, seven patients had extracranial-intracranial (EC-IC) bypass surgery, while the remaining five patients had
carotid endarterectomies. The CBF was measured using the 15Owater bolus injection method in a resting state, 5 and 20 min after
intravenous ACZ (1 g), while the OEF and TT were measured by the
15O steady state method. The values of these parameters were
obtained by regions of interest set over the cerebral hemisphere on
both sides, and which then were compared between the pre- and
postoperative states using the paired Student's t-test. Results: The
t values were 1.36 (CBF at rest), 2.97 (CBF at 5 min after intravenous
ACZ), 1.40 (CBF at 20 min after intravenous ACZ), 2.00 (OEF) and
-0.86 (TT) on the surgical side, and -0.16, 0.21, 0.22, -0.47 and
0.61 on the nonsurgical side, respectively. The t values of the ACZ
response (% increase in CBF) were 3.07 (5 min after intravenous
ACZ) and 0.72 (20 min) on the surgical side, and 1.03 and 0.90 on the
nonsurgical side, respectively. A significant change was observed
only in the CBF studies 5 min after intravenous ACZ. Conclusion:
PET can demonstrate significant cerebral hemodynamic change
after surgery, especially in CBF measurement 5 min after intrave
nous ACZ, and may therefore be useful for evaluating cerebral
hemodynamics pre- and postsurgery.
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Thehere have been many studies on cerebral hemodynamic
changes after surgery for occlusive cerebrovascular diseases. In
previous studies, the l33Xe clearance method was used primar
ily for evaluating cerebral blood flow (CBF) or cerebrovascular
reactivities (1-4). Recent developments in SPECT using the
133Xe inhalation method (5,6), 123I-IMP (7) or"mTc-HMPAO
(8) and stable xenon CT (9) have made it easy to obtain two- or
three-dimensional information on cerebral hemodynamics. PET
is an excellent modality and can provide information on both
cerebral hemodynamics and metabolism, namely CBF, oxygen
extraction fraction (OEF), cerebral blood volume (CBV) and
CBF/CBV (perfusiÃ³n pressure, or CBV/CBF: transit time)
(10-13). However, the various parameters were measured by
different modalities in each study. Thus, we simultaneously
measured CBF, OEF, transit time (CBV/CBF) and vascular
response to acetazolamide (ACZ) by using PET in patients with
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occlusive cerebral arteries before and after surgical treatment,
and evaluated the effects of the surgery. The time-dependent
effect of ACZ on cerebral hemodynamics also was evaluated by
measuring CBF 5 and 20 min after intravenous ACZ.
MATERIALS AND METHODS
We studied 12 patients (4 women, 8 men; mean age 60.4 yr)
with chronic occlusive cerebral arteries. Among them, seven
patients had superficial temporal artery (STA) to middle cere
bral artery (MCA) anastomosis, while five patients had carotid
endarterectomy (CEA). MR1 was performed on all patients.
Conventional angiography or digital subtraction angiography
also were performed before and after surgical treatment. Pre
operative angiography revealed severe stenosis or occlusion of
the unilateral internal carotid artery (ICA) in 11 patients and
severe stenosis of the right MCA in one patient. Postoperative
angiography revealed patency of the STA-MCA anastomosis or
successful CEA in all patients. The major symptoms in the
clinical course, radiological findings, operative procedures and
clinical outcome after surgery are summarized in Table 1. The
indications for surgical treatment were determined by neurosurgeons after considering the clinical state, radiological examina
tions, PET studies and other factors, including the social
situation. For Patient 7, whose postoperative clinical outcome
was no change, extracranial-intracranial
(EC-IC) bypass sur
gery was performed to prevent cerebral ischemia during cardiac
surgery. In deciding on surgical treatment, preoperative PET
data were interpreted based on both visual inspection and
quantitative data. Visual inspection showed an increase in the
OEF and a decrease in the ACZ response on the occlusive side
in 7 of 12 patients. In the remaining five patients, four showed
only a decrease in the ACZ response, while one patient did not
show any apparent abnormality on visual inspection, but OEF
did increase on both the occlusive and nonocclusive side.
PET was performed with a HEADTOME-III camera, which
has a spatial resolution of 8.2 mm (FWHM), and five contigu
ous slices were simultaneously obtained 15 mm apart. The
patients were placed supine on a bed in a semidark room. A
small cÃ¡nulawas placed in the femoral artery for arterial blood
sampling. A transmission scan with a 68Ge/Ga 68-ring source
was obtained for each patient for attenuation correction. Re
gional CBF was measured by the l5O-water bolus injection
method (14,15) rest and 5 and 20 min after administration of
ACZ (1 g). In the 15O-water PET study, 740 MBq 15O-water
was infused as a bolus and the scan was started when radioac
tivity appeared on a monitor for the head. The data were
collected for 75 sec in each scan. Arterial blood was continu
ously drawn at a rate of 15 ml/min for 2 min. Radioactivity also
was recorded by a beta-ray detector system using a plastic
scintillator (1.1-cm thick and 5.1-cm in diameter). Dispersion

THE JOURNALOF NUCLEARMEDICINEâ€¢
Vol. 39 â€¢
No. 5 â€¢
May 1998

1Patient
TABLE
DataPatientno.123456789101112Age(yr)656466655849636072445762SexFFMMMMMMMFMMMajor
MRILocationR

on
findingsocclusive
lesionR
(cm)1x22X11

clinicalsymptomsL

paresthesiaWeakness
parietalL
handL
of R
gangliaR
basal
hemiparesisL
mild
parietalR
hemiparesisR
WML
parietal
hemiparesisWeakness WMR
parietal
limbsL
of L
gangliaR
basal
hemiparesisWeakness gangliaL
basal
handVisual of R
WMR
frontal
disturbanceL
occipitalNegativeB
hemiparesisR
hemiparesisWeakness radiataR
corona
of L limbsLesions
temporoparietalSize

Ope-PET(mo)649332163532Postoperativeclin

outcomeGoodGoodGoodGood

stenosisL
ICA severe
CEAL
STA-MCAR
occlusionR
ICA
X11
stenosisR
ICA severe
CEAR
X22X21 stenosisL
ICA severe
CEAL
stenosisR
ICA severe
CEAR
STA-MCAR
X21
occlusionR
ICA
STA-MCAL
11X
occlusionL
ICA
STA-MCAR
12X3â€”multiple1
x
occlusionR
ICA
STA-MCAR
occlusionR
ICA
STA-MCAL
stenosisL
MCA severe
STA-MCAR
stenosisR
ICA severe
X2Angiographie
ICA severe stenosisOperativeproceduresR
CEADuration

changeGoodGoodGoodGoodG

L = left; R = right; WM = white matter; ICA = internal carotid artery; MCA = middle cerebral artery; STA = superficial temporal artery; CEA = carotid
dartfirfiotomv
endarterectomy.

and time delay of the input function was corrected according to
lida's method (16). The fixed time constant (10 sec) was used

The mean values of the CBF at rest, 5 and 20 min after
administering ACZ, OEF and TT before and after surgical
treatment are shown in Table 2. The mean values of CBF at rest
and 20 min after intravenous ACZ increased by 5%-6%, and
OEF and TT decreased by 6%-7% on the surgical side. The
most conspicuous change was observed in the CBF measure
ment at 5 min after intravenous ACZ, where the mean CBF
value increased by 13.6% after surgery on the surgical side. The
mean values of these parameters did not change on the
nonsurgical side, although the mean values of the cerebrovascular response to ACZ was slightly increased. Figure 1 shows
the changes in the CBF values after surgery on the surgical side.
Among 12 patients, the CBF values at rest increased in six
patients (Patients 3, 4, 8, 9, 10, 12), the CBF values at 5 min
after intravenous ACZ increased in nine patients (Patients 1, 2,
3, 4, 6, 9, 10, 11, 12) and the CBF values at 20 min after
intravenous ACZ increased in nine patients (Patients 1, 2, 3, 4,
6, 9, 10, 11, 12) by various degrees. The OEF decreased in
seven patients (Patients 3, 4, 6, 8, 9, 11, 12) after surgery, and
the TT also was shortened in seven patients (Patients 3, 4, 5, 6,
8, 11, 12) (Fig. 2). The cerebrovascular response rate to ACZ
improved in eight patients (Patients 1, 2, 4, 6, 7, 10, 11, 12) at
5 min after intravenous ACZ, while it improved in six patients
(Patients 1, 2, 3, 4, 6, 11) at 20 min after intravenous ACZ (Fig.
3). The t values of the paired Student's t-test for the comparison
between pre- and postoperative states were 1.36 (CBF at rest),
2.97 (CBF at 5 min after intravenous ACZ), 1.40 (CBF at 20

for dispersion correction. The OEF (17,18), regional cerebral
blood volume (rCBV) (19) and transit time (rTT, CBV/CBF)
(20) also were measured by the 15O steady-state method using
previously described procedures (27) before the ACZ 15O-water
PET study on the same day. This study was approved by the
committee for the clinical application of cyclotron producing
radionuclides at Kyushu University Hospital. In addition, in
formed consent was obtained from the patients and/or their
family before all PET studies.
Regions of interest (ROIs) were set over the cerebral hemi
sphere on both the surgical and nonsurgical sides at a level of 50
mm above the orbitomeatal line. The values were compared
between the pre- and postoperative states using paired Student's
t-test.
RESULTS

The mean values and s.d. of arterial hemoglobin level, PaCO2
and blood pressure at rest and 5 and 20 min after administration
of ACZ did not differ significantly between the pre- and
postoperative states. The hemoglobin level was 12.8 Â±1.6 and
12.8 Â±1.8 mg/dl, and PaCO2 was 38.5 Â±2.1 and 37.8 Â±2.1
mmHg in the pre- and postoperative states. The systolic arterial
blood pressure increased after administering ACZ, but there
was no significant difference between the pre- and postopera
tive states.

TABLE 2
Mean Values of CBF, OEF, Transit Time and Response Rates to Acetazolamide in the Cerebral Hemisphere
Surgical side
Parameters
(ml/min/100ml)CBF
CBF
at rest
(ml/min/100ml)CBF
5 min after intravenous ACZ
00ml)OEF
20 min after intravenous ACZ (ml/min/1
(%)TT(sec)CBF
(%)CBF
response rate 5 min after intravenous ACZ
response rate 20 min after intravenous ACZ (%)29.7

Before surgery
5.733.9
Â±
8.337.6
Â±
9.647.9
Â±
5.110.5
Â±
2.313.1
Â±
10.725.1
Â±
Â±14.131

After surgery
(5.4%)38.5
.3 Â±6.1
(13.6%)40.0
Â±7.8'
%)44.6
Â±7.8 (6.5
%)9.9
Â±6.2 (-6.8
%)24.0
Â±2.0 (-6.2
(83.2%)28.6
Â±17.8'
Â±15.4 (13.9%)34.3

Nonsurgical side
Before surgery
5.343.4
Â±
8.245.1
Â±
9.645.1
Â±
5.19.0
Â±
1.226.0
Â±
9.730.7
Â±
Â±14.634.2

After surgery
%)43.7
Â±5.8 (-0.6
%)45.5
Â±7.0 ( 0.7
0.8%)44.4
Â±7.4 (
(-1.4%)9.2
Â±6.5
2.4%)29.0
Â±1.6 (
5%)34.0
Â±14.7 (11.
Â±13.4(10.7%)

*p < 0.02.
% = change in the mean values after surgery.
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FIGURE 1. CBF values at rest, 5 min and 20 min after acetazolamide
administration before and after surgery on the surgical side.

min after intravenous ACZ), 2.00 (OEF) and -0.86 (TT) on the
surgical side, and -0.16, 0.21, 0.22, -0.47 and 0.61 on the
nonsurgical side, respectively. The t values of the ACZ re
sponse (% increase in CBF) were 3.07 (5 min after intravenous
ACZ) and 0.72 (20 min after intravenous ACZ) on the surgical
side, and 1.03 and 0.90 on the nonsurgical side, respectively. A
significant change was observed only in the CBF studies 5 min
after intravenous ACZ on the surgical side (p < 0.02, paired
Student's t-test).
Figure 4 shows the CBF, OEF and TT images of a 65-yr-old
woman with severe stenosis of the right 1CA (Patient 1). A
preoperative CBF image at rest did not show any abnormality.
However, the CBF image after intravenous ACZ revealed
markedly impaired vasodilatory capacity on the occlusive side,
which was more prominent 5 min after administering intrave
nous ACZ than it was 20 min after administration. Under the
operative microscope, the atheroma and intima were removed
from the right ICA. After performing CEA, the vascular
response to ACZ dramatically improved on the surgical side,
while no change was seen in CBF at rest, OEF or TT. The most
conspicuous surgical effect was observed in the CBF images 5
min after intravenous ACZ: in one patient in whom only
perfusion reserve capacity decreased before surgery and was
improved after CEA.
Figure 5 shows the CBF, OEF and TT images of a 62-yr-old
man with occlusion of the right ICA (Patient 12). Preoperative
CBF studies demonstrated a decrease in CBF at a resting state
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FIGURE 2. OEF and TT before and after surgery on the surgical side.
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FIGURE 3. Cerebrovascular response rate at 5 and 20 min after intravenous
acetazolamide before and after surgery.

and a decrease in the cerebrovascular response to ACZ on the
occlusive side. The OEF increased and the TT also was
prolonged. After performing CEA, both the CBF at rest and the
cerebrovascular response to ACZ were improved on the surgi
cal side. The OEF and TT also returned to normal levels. In this
patient, all of these PET parameters improved after surgery, and
the most conspicuous change was observed in the CBF images
5 min after intravenous ACZ.
Figure 6 shows the CBF, OEF and TT images of a 57-yr-old
man with severe stenosis of the left ICA (Patient 11). Preoper
ative CBF studies demonstrated a decrease in CBF at rest and a
marked decrease in the cerebrovascular response to ACZ on the
occlusive side, especially in the left MCA territory. A steal
phenomenon was observed on the CBF image 5 min after
intravenous administration of ACZ. The OEF slightly increased
and TT was prolonged in this region. After performing left
STA-MCA anastomosis, the laterality (left-to-right asymmetry)
of CBF improved, but the absolute value of CBF did not
increase on the surgical side. Both CBF images at 5 and 20 min
after intravenous ACZ revealed a marked increase in vascular
response after surgery, and no steal phenomenon was observed
in the CBF image. The OEF slightly decreased, however, the
TT did not change.
DISCUSSION
The effects of surgical treatments for occlusive cerebrovas
cular diseases on cerebral hemodynamics have been studied by
many authors. According to the reports using the 133Xe clear
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ance method or SPECT, there have been two controversial
results. According to the reports using the xenon CT clearance
method or SPECT, there have been two controversial results,
namely, the CBF increased after surgery, while the CBF did not
increase. Austin et al. (/) and Little et al. (2) observed an
increase in CBF after STA-MCA anastomosis using the 133Xe
clearance method. Di Piero (22), using I23I HIPDM SPECT,
reported that CBF increased shortly after an EC-IC bypass,
although no increase was observed during follow-up at 6 and 12
mo. Herrshaft et al. (4) reported an increase in the CBF after
CEA, and Takagi et al. (23) reported that CBF and vascular
response improved after CEA. On the other hand, Vorstrup et
al. (5) reported that the CBF increased in only 2 of 15 patients
on the
Xe SPECT study, while cerebrovascular ACZ re
sponse improved in 8 of 9 patients with a positive ACZ test.
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Bishop (3) and Yamashita et al. (9) also reported that CBF did
not change after EC-IC bypass, while cerebrovascular CO2 or
ACZ response improved, by using the xenon clearance method
and stable xenon CT, respectively. Thus, recent CBF studies
have revealed that the measurement of cerebral hemodynamic
reserve capacity using vasodilators is more sensitive for eval
uating cerebral hemodynamic change after EC-IC bypass sur
gery.
In a PET study, Baron et al. (10) reported a patient who
showed a decrease in CBF and an increase in OEF (misery
perfusion) on a preoperative study. These measures also im
proved after EC-IC bypass surgery. Gibbs et al. (13) reported
that CBF increased in only 2 of 12 patients, and that the most
conspicuous change was observed in CBV and CBV/CBF of the
MCA territory after surgery on PET studies, which indicated an
increase in perfusion pressure due to EC-IC bypass. Leblanc
(12) also reported that both CBV and CBV/CBF decreased after
EC-IC bypass surgery, while CBF change was variable. Thus,

CBF at restCBF

20 min
5 min
after ACZ i.v.CBF after ACZ i.v.OEFTT

FIGURE 4. The CBF, OEF and TT im
ages of a 65-yr-old woman with severe
stenosis of the right ICA (Patient 1). The
preoperative CBF Â¡mageat rest did not
show any abnormality. However, the
CBF image after intravenous ACZ re
vealed a markedly impaired vasodilatory capacity on the occlusive side (up
per row). After performing CEA (lower
row), the vascular response to ACZ
dramatically improved, especially in the
CBF images obtained 5 min after ad
ministering intravenous ACZ.

the measurement of cerebral perfusion reserve capacity (CBV/
CBF, TT) seems to be more sensitive than that of the CBF at
rest. We have reported that the ACZ test using 99mTc-HMPAO
SPECT was as useful as TT measured by PET for evaluating
cerebral hemodynamics before and after surgery (24). However,
the comparison between SPECT and PET has some method
ological problems. Thus, to clarify the effect on cerebral
hemodynamics, we measured the cerebrovascular response to
ACZ, OEF and TT (CBV/CBF) simultaneously by using PET.
We also evaluated the time-dependent effect of ACZ.
In this study, a significant change was observed only in the
CBF studies 5 min after administering intravenous ACZ.
Measurement of CBF at this time was thought to be sensitive
for detecting cerebral hemodynamic changes after surgery. It is
well known that a steal phenomenon can be observed in the
CBF study using vasodilators. We already have reported that a
steal phenomenon was more frequently observed during the
early stage of ACZ tests, and that this phenomenon occurred

FIGURE 5. The CBF, OEF and TT im
ages of a 61 -yr-old man with occlusion
of the right ICA (Patient 13). Preopera
tive CBF studies demonstrated a de
crease in CBF and cerebrovascular re
sponse to ACZ on the occlusive side.
The OEF increased and TT also was
prolonged. After performing CEA, both
the CBF at rest and the cerebrovascular
response to ACZ improved on the sur
gical side. The OEF and TT also re
turned to normal levels.
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more frequently in patients with poorly developed collateral
circulation (25). Thus, our results indicate that artificial collat
erals by EC-IC bypass surgery improved the cerebral hemodynamics on the affected side. In addition, the early cerebrovas
cular response to ACZ may reflect various factors other than
vasodilatory capacity, such as regional drug delivery (or CBF)
or glucose metabolism. This may be why measuring CBF 5 min
after administering intravenous ACZ showed a significant
change after surgery. The ACZ effect reaches a maximum in
10-20 min (26,27), and the vasodilatory capacity is considered
to be more correctly evaluated at this time. However, the
measurement of CBF 20 min after administering ACZ could not
show any significant change after surgery, although it showed
an increase in mean CBF value by 5.4%, and demonstrated
apparent improvement in vascular response in some patients
(Patients 2, 4, 11, 12).
The direct effect of the surgical treatments for occlusive
cerebrovascular diseases is in elevating perfusion pressure. The
transit time (CBV/CBF) is an inverse equation of CBF/CBV,
which is thought to be an indicator of perfusion pressure (28).
However, we could find no significant changes in TT, although
TT did decrease in half of the patients and the mean values of
the transit time also were shortened by 6.2% after surgery. In
this study, two different surgical procedures were used, namely
STA-MCA anastomosis and CEA. CEA can more directly
increase perfusion pressure than STA-MCA by opening the
lumen of the ICA anastomosis. However, we could not indi
vidually evaluate the effect of surgery on cerebral hemodynamics by paired Student's t-test because of the limited number of
patients for each surgical procedure. Further studies are needed
to elucidate the surgical effects between these different proce
dures, although CEA seemed to be more effective for improving
the cerebral hemodynamics than an EC-IC bypass, as shown in
Figures 5 and 6.
The changes of the cerebral hemodynamics after surgery can
be affected by the hemodynamic state before surgery. Accord
ing to Powers' theory (29), when perfusion pressure falls,
cerebrovascular dilatation occurs at first. In this stage, the CBV
or CBV/CBF increases, and the vasodilatory response to CO2 or
ACZ also decreases. As perfusion pressure falls further, CBF
begins to decrease. Thus, if the preoperative PET study reveals
only a decrease in perfusion reserve capacity (e.g., ACZ
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RGURE 6. The CBF, OEF and TT im
ages of a 57-yr-old man with severe
stenosis of the left ICA (Patient 11).
Preoperative CBF studies demon
strated decreased CBF at rest and
marked decrease in cerebrovascular
response to ACZ on the occlusive side,
especially in the left MCA territory. A
steal phenomenon was observed on
the CBF image 5 min after administer
ing intravenous ACZ in this region. After
performing left STA-MCA anastomosis,
the vascular response to ACZ improved
after surgery, and no steal phenome
non was seen in the CBF image 5 min
after intravenous ACZ.

response or TT), perfusion reserve capacity alone may improve
after surgery. In contrast, if preoperative PET study shows
misery perfusion (CBF decreases, while OEF increases) in the
preoperative state, CBF may increase at first with a decrease in
the OEF. In this study, all of the patients showed an abnormality
in the early ACZ response before surgery, while the OEF
increased in two-thirds of all patients by various degrees. Thus,
our results may be reasonable, although we will evaluate the
cerebral hemodynamics separately in each group of patients in
a future study.
The usefulness of surgical treatments for occlusive cerebro
vascular diseases remains controversial. The international ran
domized trial for EC-IC bypass surgery failed to confirm that
EC-IC bypass surgery is effective in preventing cerebral isch
emia in patients with arteriosclerotic cerebrovascular diseases
(30). However, there has been some criticism of this report
since cerebral hemodynamics were not fully evaluated before
surgery and too many patients showed deterioration in ischemie
symptoms immediately after surgery (31,32). We thus mea
sured cerebral hemodynamics before and after surgery and
confirmed the patency of EC-IC bypass or opening of the ICA
after surgery. Although the purpose of our report was not to
determine whether or not EC-IC bypass surgery is beneficial to
patients with occlusive cerebral arteries over the long-term, it
did reveal, according to paired Student's t-test, that cerebral
hemodynamics significantly improved after surgery. This find
ing could not be demonstrated by conventional measurement of
cerebral hemodynamics, including CBF measurement 20 min
after administration of intravenous ACZ.
CONCLUSION

PET can demonstrate significant cerebral hemodynamic
change after surgery, especially in the CBF measurement 5 min
after administering intravenous ACZ. Thus, PET may be useful
for evaluating pre- and postsurgery cerebral hemodynamics.
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SPECT Imaging in Cerebral Vasospasm Following
Subarachnoid Hemorrhage
Rachel A. Powsner, Lorcan A. O'Tuama, Anthony Jabre and Elias R. Melhem
Departments of Radiology and Neurosurgery,
Massachusetts

Boston Medical Center, Boston University School of Medicine, Boston,

Cerebral vasospasm is a frequent complication after subarachnoid
hemorrhage and contributes to overall morbidity and mortality.
Arteriography is the standard test for determining the presence of
vasospasm. A retrospective review of 16 patients with cerebral
aneurysm was undertaken to assess the sensitivity and specificity of
SPECT for diagnosis of vasospasm. Fourteen patients were hospi
talized after subarachnoid hemorrhage and 2 patients were hospi
talized for elective aneurysmal clipping. The patients' condition on
discharge was correlated to clinical and SPECT evidence of vaso
spasm. Methods: Vasospasm was defined as the new onset of
neurological signs and symptoms not explained by rebleed or
hydrocephalus. A total of 20 SPECT studies were performed for 16
patients during their admission and 14 of 16 patients had a single
angiographie study. Results: Thirteen of 16 patients had 14 epi
sodes of clinical evidence of vasospasm and 14 SPECT studies
were performed in these 13 patients. The sensitivity and specificity
of SPECT in this retrospective study were 89% (8/9) and 71% (5/7),
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respectively. Our small sample of arteriograms yielded in compari
son a sensitivity of 67% (2/3) and specificity of 100% (9/9). The one
false-negative SPECT study occurred in conjunction with the one
false-negative arteriogram in the presence of clinical findings con
sistent with vasospasm. Three false-positive SPECT studies oc
curred in 2 patients who had perfusion abnormalities in areas of
normal CT findings without clinical or artÃ©riographieevidence of
vasospasm. Five of 5 patients who died became unresponsive as a
result of clinically presumed vasospasm and 4 of 5 of these patients
had diffuse or hemispheric SPECT perfusion defects. Of the 11
patients who survived, none became unresponsive; 1 of 11 had
positive diffuse or hemispheric perfusion defects. Conclusion:
SPECT is a sensitive and fairly specific test for corroboration of
clinical findings of vasospasm. A negative SPECT study may obviate
the need for arteriography. Unresponsiveness is the best predictor
of poor outcome; however, hemispheric SPECT perfusion deficits
are also associated with poor outcome.
Key Words: cerebral vasospasm; arteriography; subarachnoid
hemorrhage
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