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Cerebral Infarction: Diagnosis and
Assessment of Prognosis by Using
2ZIMP-SPECT and CT

A multicenter prospective study was performed in 49 patients with 77 regions of
cerebral infarction. Each patient was evaluated in the acute (0-5 days) and subacute
(6-17 days) phases by (1) clinical neurologic examination, (2) CT scans, and (3) N-
isopropyl-p-'®l-iodoamphetamine ('*IMP) single-photon emission CT (SPECT) scans.
The abilities of the scans to (1) detect a lesion and (2) predict the clinical outcome were
assessed. For lesion detection, "IMP-SPECT was superior to CT in the first 2 days, but
the scans were equally effective 3-5 days after onset. In the subacute phase, IV contrast-
enhanced CT was superior to '?IMP-SPECT and unenhanced CT. The clinical outcome
was only mildly correlated with the results of the acute and subacute '**IMP-SPECT and
the acute CT scans. Reduction in lesion size on the subacute scans did not correlate
with clinical improvement.

We conclude that the parameters measured by CT and '*IMP-SPECT in patients with
acute cerebral infarction cannot reliably be used to predict clinical outcome. '*| contam-
ination of '®IMP and the use of low-energy collimators may have decreased lesion
detectability.

A number of imaging techniques are available for evaluating patients with cerebral
infarction. CT can be used to detect zones of edema and necrosis. IV contrast-
enhanced CT can be used to detect zones of neovascularity in the subacute phase
of cerebral infarction.

A relatively new technique, N-isopropyl-p-'?*l-iodoamphetamine ('**IMP) single-
photon emission CT (SPECT), has been advocated as a sensitive method for
determining relative regional cerebral blood flow [1-4]. With this technique, perfu-
sion defects can be seen as early as 6 hr after clinical onset of stroke symptoms.
In some patients, the lesions are much larger than those seen on a companion CT
scan. In others, only the '*IMP-SPECT scan is abnormal. Animal studies have
shown that the '2°IMP marker is more sensitive in the acute phase of asymptomatic
cerebral ischemia than are the MR parameters of T1 and T2 [5].

The purpose of this study was to prospectively evaluate the clinical usefulness
of CT and '®IMP-SPECT scans in acute and subacute stroke patients who have
nonhemorrhagic infarctions. Two criteria were evaluated: (1) the ability of the scans
to locate an abnormal region and (2) the value of the scans to predict the clinical
outcome.

Subjects and Methods

Patients with sudden onset of neurologic deficits attributable to cerebral infarction were
screened with a CT head scan. Patients with cerebral hemorrhage or abnormalities other
than cerebral infarction were excluded. A standardized neurologic examination was then
performed in the remaining patients. These patients were enrolled in the study and signed an
informed consent form. Each patient was then studied by a '*IMP*-SPECT scan. SPECT
images were obtained with GE 400T, GE 400AT, or Technicare Omega 500 tomographic
cameras with medium- or low-energy collimators. Reconstructions were processed by MDS
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A? GE Star, or ADAC 3300 computer systems. X-ray CT imagers
were modern by 1983 standards.

A "PIMP-SPECT scan was obtained in the acute phase of the
stroke 0-5 days after the onset of symptoms. A companion CT scan
was also obtained during this period. The '®IMP-SPECT and CT
scans were repeated in the subacute phase of the stroke, 5-17 days
after onset. When clinically indicated, patients underwent IV contrast-
enhanced (40 g I) CT scanning, in addition to the protocol CT.

Patients who did not receive iodinated contrast medium for the CT
scan were given potassium iodine by mouth before the '*IMP-SPECT
scan. A dose of 3-6 mCi (111-222 MBq) was used for each study.
To avoid increased cortical occipital blood flow caused by visual
stimulation, the patients kept their eyes closed during and for 5 min
after the IV injection of IMP.

Two follow-up neurologic examinations were done. The first was
2-6 days after onset and the last was 5-11 days after onset of
symptoms. The outcome in each patient was judged by the same
neurologist, who compared the first and last examinations. One
author evaluated and standardized the clinical parameters of all 49
patients from the multicenter data.

The following clinical parameters were evaluated. A clinical deter-
mination of type of stroke (embolic, thrombotic, or indeterminate) was
recorded. In addition, the neurologic examination was used to judge
the severity of the stroke at the time of onset as either mild, moderate,
or severe. Information from the '*IMP-SPECT and CT scans was
combined to determine the location and vessel territory affected. The
charts of cerebral function and vessel territories devised by Hayman
et al. [6-8] were used as the standard reference. Every abnormal
area was graded separately. Areas that were abnormal on any of the
"IMP-SPECT or CT brain scans were always assumed to be lesions,
even if there was no clinical correlation. This assumption was made
for two reasons: (1) in many cases, the severity of the neurologic
deficits recorded precluded bedside neurologic testing of other areas
and (2) damage in certain areas of brain produces no clinically overt
manifestation. Thus, the grading system used for this analysis did
not attempt to identify false-positive scans.

Two authors reviewed all of the CT and '*)IMP-SPECT brain scans
before and after learning of the clinical setting. No attempt was made
to exclude scan abnormalities that were not supported by the clinical
information. Regions of CT abnormality that were nonspecific (e.g.,
periventricular low density, calcification in the basal ganglia, and old
lacunae that were unchanged on the serial scans) or represented a
previously recorded event were excluded from consideration.

The quality of each '®IMP-SPECT and CT brain scan was graded
as fair or good. Patients with poor scans due to technique or motion
were not included in this study. The time between onset of symptoms
and each scan was recorded. In each area, the results of the '»IMP-
SPECT scans were categorized as (1) normal, (2) decreased tracer
uptake, or (3) increased tracer uptake. The CT scan was categorized
as either normal or abnormal. In selected cases, each area was
reassessed on contrast-enhanced CT scans, which were categorized
as normal, no enhancement, or enhancement of the area.

When two or more scans were positive in a given area of abnor-
mality, the authors recorded the size of the area on each scan and
compared its size with the size recorded on other scans. Each
abnormal area was also categorized by location as (1) a small lesion
in the white matter, basal ganglia, thalamus, brainstem, or any
combination of these areas; (2) a small cortical lesion (one branch of
a cerebral artery); (3) a moderate cortical lesion (more than one
branch); or (4) a large cortical lesion (involving all of one or more
cerebral arteries). All the data were entered into an IBM PC and
analyzed with the SYSTAT statistical package.” To evaluate the
correlations between variables, a Kendall's tau test was performed.
This modification of the Pearson product moment correlation coeffi-

" Systat, Inc., Evanston, IL.
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cient for discrete-level data provided a conservative estimate with
values ranging from +1 to —1.

After completion of the initial analysis of the images, new process-
ing software became available. A second full analysis was performed
on a subset of the total cases in which SPECT images were repro-
cessed with newly available software in order to obtain maximal data
extraction from noisy images.

Results

Ninety-seven patients were entered into the study. Forty-
nine patients, 29 men and 20 women, completed the full
protocol (i.e., they had acute-phase and subacute-phase
23MP-SPECT and CT scans that were graded as fair or good
in quality and complete companion neurologic examinations).
If a single imaging examination was inadequate or neurologic
information was not available the patient was deleted from
the study. The mean age of the patients was 68 + 12 years
(range, 35-90). There was no correlation between the age of
the patient and any of the measures taken. Seventeen pa-
tients had multiple areas of involvement; these were graded
and analyzed separately (nine of 17 had two areas, five had
three areas, and three had four areas). Thus, there were a
total of 77 abnormal areas among 49 patients. A breakdown
of these areas by type of stroke, clinical symptoms, severity
at onset, outcome, largest size of the lesion on any scan, and
vessel territory of the lesion can be found in Figure 1.

Acute Phase (0-5 Days)

Lesion detection.—During this period only 35% (27/77) of
the lesions were detected on the unenhanced CT scans. The

TYPE Thrombosis PZZ7Z77777777 7777777777777 777777777774 55
OF Embolus 17
STHOKE Indeterminate V773 5
Absent
SYMPTOMS
Present
SEVERITY
Recovery FOOSTTTTETT 19
Partial
OUTCOME artial recovery
No recovery
Worse
White matter and/or neuclei [~
LARGEST ;
SIZE Small cortical [T~
ON ANY Moderate cortical |-
SCAN Large cortical [
MCA
VASCULAR PCA
TERRITORY
FROM ANY ACA
SCAN* MCA + PCA 4
MCA + ACA 2
1 | ! | 1 J

0 10 20 30 40 50 60
NUMBER OF AREAS

*Note 15 areas were present clinically but not seen on any scan
therefore they are not included in this category.

1 The absence of clinical symptoms in these 17 areas precluded
grading them in the severity and outcome categories.

Fig. 1.—Frequency data for 77 areas of cerebral infarction. MCA =
middle cerebral artery; PCA = posterior cerebral artery; ACA = anterior
cerebral artery.
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addition of IV contrast material did not significantly improve
detection (Table 1). The companion '*IMP-SPECT scan al-
lowed detection of 53% (41/77) of the lesions. To determine
if the lesion detection rates on CT and '*IMP-SPECT scans
could be compared without bias, the time elapsed between
the onset of the stroke and the performance of the various
studies was assessed. The companion CT and '**IMP-SPECT
scans were all obtained within a reasonable time span, except
for some of the scans in the unenhanced CT/'*IMP-SPECT
set. Twenty-nine pairs of images in this group were obtained
more than 1 day apart, which was considered unacceptable.
However, when these areas were excluded from the data set
and the comparison recalculated for companion scans ob-
tained within 24 hr of one another, the rate of lesion detection
was increased only slightly for both studies (Table 2). Detec-
tion on CT increased to 40% (19/48) and detection on the
'23|MP-SPECT increased to 56% (27/48).

The comparison between the '**IMP-SPECT and CT results
is shown in Table 3. Results were the same (either both
positive or both negative) in 58% (45/77) of the cases. When
both scans detected a lesion, the lesion on the IMP scan was
judged to be larger in 10 of 18 regions, while the lesion was
larger on CT in only one of 18 cases. Adjusting the data so
that only companion scans obtained within 24 hr of one
another were compared did not change the results signifi-
cantly (Table 3). Of particular concern was the frequency of
mismatches between the companion scans. In 23 cases, a
lesion was detected on IMP-SPECT that was not seen on

TABLE 1: "°IMP-SPECT and CT Results in Imaging Acute and
Subacute Cerebral Infarction

No. (%)
Study: Finding

Acute Phase  Subacute Phase

'23)MP SPECT:
No. of days after onset
(mean) 25411 10 +=26
Abnormal uptake:
Decreased 40 (52) 20 (26)
Increased 1 (1) 9 (12)
Subtotal 41 (53) 29 (38)
Normal 36 (47) 48 (62)
Total 77 (100) 77 (100)
Precontrast CT:
No. of days after onset
(mean) 14+11 91+24
Abnormal 27 (35) 35 (45)
Normal 50 (65) 42 (55)
Total 77 (100) 77 (100)
Postcontrast CT:
No. of days after onset
(mean) 1.8:41.0 9326
Abnormal:
Enhancement 0 17 (41)
No enhancement 12 (35) 9 (21)
Subtotal 12 (35) 26 (62)
Normal 22 (65) 16 (38)
Total 34 (100) 42 (100)

Note.—'#*IMP = N-isopropyl-p-'?*l-iodoamphetamine; SPECT = single-pho-
ton emission CT.
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TABLE 2: Adjusted '"®IMP-SPECT and CT Results in Imaging
Acute Cerebral Infarction

Study: Finding No. (%)
"2|MP-SPECT:
No. of days after onset (mean) 2.2:% 1.0
Abnormal uptake:
Decreased 26 (54)
Increased 1 (2
Subtotal 27 (56)
Normal uptake 21 (44
Total 48 (100)
CT:
No. of days after onset (mean) 1.7+1.0
Abnormal 19 (40)
Normal 29 (60)
Total 48 (100)

Note.—'"#IMP = N-isopropyl-p-'#’l-odoamphetamine; SPECT = single-pho-
ton emission CT.

unenhanced CT, and in nine cases, a lesion was detected on
CT that was not seen on '>IMP-SPECT. In seven of these
nine cases, small lesions (<1-2 cm) in the basal ganglia or
white matter were below the limits of SPECT resolution.

The division of the acute phase into an early (0-2 days)
and late phase (3-5 days) showed that on the early '**IMP-
SPECT scans, 55% of the lesions were detected, as com-
pared with 30% on the early CT scans. Contrast enhancement
on CT did not increase the level of lesion detection (Fig. 2). In
the late phase (3-5 days), the "*IMP-SPECT, nonenhanced
CT, and enhanced CT scans each detected 50-51% of le-
sions.

Clinical correlation.—The results of the unenhanced CT,
enhanced CT, and '*IMP-SPECT scans were compared with
the clinical parameters (i.e., type of stroke, severity of stroke,
outcome, location, and territory involved). There were no
correlations between either unenhanced and enhanced CT
and any of the clinical parameters except for a mild correlation
between unenhanced CT and clinical outcome (tau value =
0.207). There was no discernible pattern between the results
of the "IMP-SPECT scan and the type of stroke or its
severity or territory affected. There was a mild correlation
between the ability of the '*IMP-SPECT scan to detect a
lesion and the clinical outcome (tau value = 0.272). Exclusion
of small zones of infarct below the resolution of the SPECT
camera reduced the correlation with the clinical outcome (tau
value = 0.262).

Subacute Phase (>5 Days)

Lesion detection.—During the subacute phase, the rate of
lesion detection was lower for 2*IMP-SPECT (38%) but in-
creased slightly for CT without contrast enhancement (45%)
compared with the acute phase (Table 1). Addition of IV
contrast material to the CT scan improved lesion detection to
62% (26/42). There was no significant difference between the
rate of detection during the early (6—-10 days) or the later (10-
17 days) portions of the subacute phase (Fig. 2).

A lesion was detected on unenhanced CT during the sub-
acute phase that had not been seen during the acute phase
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TABLE 3: Comparison of ®IMP-SPECT and CT in Imaging Cerebral Infarction

No. (%)
Finding
Acute Adjusted Acute® Subacute
Scan results were different:
IMP positive; CT negative 23 (30) 14 (29) 13 (17)
IMP negative; CT positive 9 (12) 6 (13) 19 (25)
Scan results were the same:
IMP negative; CT negative 27 (35) 15 (31) 29 (37)
IMP positive; CT positive:
IMP lesion larger than CT lesion 10 6 3
IMP lesion equal to CT lesion 7 7 9
IMP lesion smaller than CT lesion 1 0 4
Subtotal 18 (23) 13 (27) 16 (21)
Total 77 (100) 48 (100) 77 (100)

Note.—'#IMP = N-isopropyl-p-'#*|-iodoamphetamine; SPECT = single-photon emission CT.

2 See Results section.

100

A IMP W ccT

80f

gcrt

710

60

18/35 8/16 6/12 27/55

40f

% Abnormal Areas

20

Time after onset (days)

2 of the areas In the subacute group had CT2 and CCT2 scans at 5 days
For the purposes of this table they were shifted Into the acute group.

Fig. 2.—Fercentage of abnormal results vs time after onset of stroke
for pre- and postcontrast CT and '**IMP-SPECT images. CT2 and CCT2 =
acute-phase noncontrast and contrast CT, respectively.

in only 10% (8/77) of the cases, and there were no cases in
which a lesion seen on CT during the acute phase was not
also seen on CT during the subacute phase (Table 4). The
size of a lesion on acute-phase unenhanced CT increased on
subacute CT in three of 27 cases and decreased in five of 27
cases.

A lesion was detected on a "*]IMP-SPECT scan during
the subacute phase that had not been seen on the acute-
phase '*IMP-SPECT scan in 5% (4/77) of the cases. In 21%
(16/77) of cases, the lesion seen during acute-phase '*’IMP-
SPECT was not seen during the subacute-phase study. The
size of the lesion on "*IMP-SPECT during the acute phase
increased in the subacute-phase scan in three of 25 cases
and decreased in eight of 25 (Table 4).

The comparison between the '*IMP-SPECT and the CT is
shown in Table 3. The results were the same (either both
positive or both negative) in 58% (45/77) of the cases. When
both scans detected a lesion, the lesion on the subacute
'23IMP-SPECT scan was judged to be larger in three of 16
regions, while the lesion was larger on subacute CT in four
of 16 regions. In 13 cases, a lesion was detected on subacute
'23MP-SPECT that was not seen on subacute CT, and in 19
cases a lesion was detected on subacute CT that was not

TABLE 4: Comparison of Acute and Subacute '*IMP-SPECT
and CT in Imaging Cerebral Infarction

Finding No. (%)
Acute IMP vs subacute IMP:
Scan results were different:
Acute IMP positive; subacute IMP negative 16 (21)
Acute IMP negative; subacute IMP positive 4 (5)
Scan results were the same:
Acute and subacute IMP both negative 32 (42)
Acute and subacute IMP both positive:
Acute lesion larger than subacute lesion 8
Acute lesion equal to subacute lesion 14
Acute lesion smaller than subacute lesion 3
Subtotal 25 (32)
Total 77 (100)

Acute CT vs subacute CT:
Scan results were different:
Acute CT positive; subacute CT negative 0

Acute CT negative; subacute CT positive 8 (10)
Scan results were the same:
Acute and subacute CT both negative 42 (55)
Acute and subacute CT both positive:

Acute lesion smaller than subacute lesion 3
Acute lesion equal to subacute lesion 19
Acute lesion larger than subacute lesion 5

Subtotal 27 (35)

Total 77 (100)

Note.—"?IMP = N-isopropyl-p-'#|-iodoamphetamine; SPECT = single-pho-
ton emission CT.
“ Five of these eight were imaged 0-0.4 days after onset.

seen on subacute '**IMP-SPECT. Thirteen of these 19 lesions
were small and were below the limits of SPECT resolution.
Clinical correlation.—There was no correlation between
the subacute unenhanced CT scans and any of the clinical
parameters. There was only a mild correlation between the
subacute IMP-SPECT scans and the clinical outcome (tau
value = 0.136). Exclusion of small zones of infarct below the
resolution of the SPECT camera actually decreased the cor-
relation with the clinical outcome to a tau value of 0.065.
Because none of the acute or subacute scan results were
strongly correlated with the clinical outcome, a second analy-
sis was done. The clinical parameters were compared with
patterns of scan results. The following pairs were examined:
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(1) acute "®IMP-SPECT positive, subacute '**IMP-SPECT
negative; (2) acute '*IMP-SPECT negative, subacute **IMP-
SPECT positive; (3) acute and subacute '>IMP-SPECT both
negative; (4) acute and subacute '*IMP-SPECT both positive;
(5) acute CT positive, subacute CT negative; (6) acute CT
negative, subacute CT positive; (7) acute and subacute CT
both negative; (8) acute and subacute CT both positive; (9)
acute CT negative, acute '*IMP-SPECT positive; and (10)
acute CT positive, acute '*IMP-SPECT negative. None of the
clinical parameters had a significant correlation with any of
the pairs of scan results.

The results of the subacute '**IMP-SPECT scan raised the
possibility that a correlation might exist between the scan
abnormality and the type of stroke. Of the nine areas that
showed increased radiotracer uptake, seven were associated
with strong clinical evidence to support the diagnosis of
emboli while only two were judged to be thrombotic. Five of
the areas with increased tracer uptake were clinically silent.
Of the remaining four areas, one was an area with a mild
neurologic deficit, one was an area with a moderate neuro-
logic deficit, and two were areas with a severe deficit. All nine
areas of increased uptake were in the middle cerebral territory
and eight of nine were moderate or large cortical lesions.

Of the 20 areas in which uptake decreased, 19 were judged
to be thrombotic stroke, while only one was judged to be
embolic. Only three of 20 areas with decreased uptake were
clinically silent. Of the remaining 17 areas, four were associ-
ated with mild, seven with moderate, and six with severe
neurologic defects.

A second full data analysis was performed by using a
subset of the total cases in which images were reprocessed
by those centers that believed that newly available filtering
and reconstruction software might improve the SPECT data.
Of the original 77 regions, 46 were included in the reanalysis.
Because there were only minor changes in the results ob-
tained in these 46 regions, there were no significant differ-
ences between the results of the first and second analyses.
Thus, acute "*’IMP-SPECT still allowed detection of approxi-
mately one-half (47%) of the lesions, and the detection rate
was higher in the early phase (48%) than in the late phase
(43%). Similarly, on the acute unenhanced CT scans, only
one-third (34%) of the lesions were detected. As with the first
analysis, the results were the same on acute unenhanced CT
and "*’IMP-SPECT (both positive or both negative) in slightly
more than one-half (54%) of the cases, and of the eight
lesions that were missed on acute '**IMP-SPECT that were
identified on acute CT, six were small lesions in the basal
ganglia and white matter. As with the first analysis, the rate
of lesion detection dropped during the subacute phase to
about one-third (36%) for '*IMP-SPECT. A lesion was de-
tected on subacute '2IMP-SPECT but not on acute "**IMP-
SPECT in 2% (1/46) of the cases. In 13% (6/46) of the cases
the lesion seen on acute '*IMP-SPECT was not seen on
subacute '#IMP-SPECT. Overall, then, the reanalysis of the
data after image enhancement supported totally the conclu-
sions drawn from the first analysis, indicating that the pattern
of results was not due to inadequate image processing. Image
quality may have been compromised by '**I contamination
producing septal and camera side penetration from activity in
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the lung and liver. Holman et al. [2] discussed the '**l contam-
ination problem as early as 1982.

Discussion

The '¥IMP-SPECT scan obtained within 48 hr after the
onset of symptoms was found to be more sensitive in de-
tecting the presence and size of abnormal brain regions than
the companion CT scan. Both examinations were equally
effective by 3-5 days after onset. The addition of IV contrast
enhancement to the acute CT scan did not improve the rate
of lesion detection in the acute phase.

Detectability of small lesions on IMP imaging was compro-
mised by background noise from scatter photons from high-
energy contaminants present in 'l made by the P-2N reac-
tion. Modern gamma cameras used in this clinical trial do not
have adequate side shielding to prevent penetration by 600-
keV gamma rays from '?*| contamination. Lung and liver
activity also contributes to septal penetration, especially when
low-energy collimators are used. Medi-Physics dosimetry data
indicate that at 11 min after injection 24% of the total dose is
in the lungs, 8% is in the liver, and 5.6% is in the brain. At 1
hr, 15% of the total dose is in the lungs, 13% is in the liver,
and 6% is in the brain. Side penetration of the gamma camera
and septal penetration of the collimator by 600-keV gamma
rays from "2l in lung and liver degrades the image obtained
from the 159-keV gamma rays collimated from '*°l in the
brain. Septal penetration by 600-keV gamma rays occurs
even with medium-energy collimators, but is a particular issue
with low-energy collimators [9-12]. '?*I contamination levels
in this clinical trial were comparable to the current package
insert data, which allow up to 4.8% '#| at the time of calibra-
tion and up to 6.2% '**| at the 6-hr expiration time. IMP made
with 2| from the P-5N reaction does not contain '**| contam-
ination. Therefore, a clinical trial of IMP containing pure '#|
would be of interest.

Both the acute CT and 'IMP-SPECT (0-5 days) scans
showed only a mild correlation with clinical outcome. Combin-
ing the results of either of the acute studies with data obtained
from subsequent studies in the subacute phase (6-17 days)
did not result in a pattern that could predict the clinical
outcome. Specifically, the presence of large regions of abnor-
mality on the acute '*IMP-SPECT scan that decreased in
size or resolved on the subacute '*IMP-SPECT scan did not
correlate with the degree of clinical recovery. This finding
would be expected if the original blood-flow deficit repre-
sented a mild decrease in blood flow that did not result in a
neurologic deficit.

In the subacute phase of cerebral infarct, the IV contrast-
enhanced CT scan was clearly superior to either the unen-
hanced CT or the '**IMP-SPECT scan in lesion detection. In
fact, the subacute IV contrast-enhanced CT scan was the
most effective overall imaging technique in the study (see
Table 1). However, neither the contrast-enhanced nor the
unenhanced subacute CT scans showed a significant corre-
lation with clinical outcome. The subacute '*IMP-SPECT
scan showed only a mild clinical correlation with outcome.
The timing of these scans 6-17 days after the onset of
symptoms makes the superior detection rate of the IV con-
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trast-enhanced CT scan and the mild clinical correlation of
the '*IMP-SPECT scan of dubious clinical value. The data do
not support the hypothesis that repeating the CT or "**IMP-
SPECT studies during the subacute phase will yield a signifi-
cant increase in the rate of lesion detection compared with
the acute scans (see Table 4). Raynaud et al. [13] suggested
that a “peripheral area” of moderately decreased IMP uptake
around a chronic infarct might be useful in establishing prog-
nosis and evaluating the efficacy of therapy. A halo of pro-
longed T2 has also been noted around chronic infarctions on
MR scans. It was proposed that this represented “blood flow
alterations,” “hypometabolism,” or ischemic penumbra. How-
ever, careful pathologic correlation in a postmortem brain
specimen has shown this region corresponds with wallerian
degeneration [14].

There was a 12% incidence (9/77) of increased IMP tracer
uptake in the subacute category compared with a 1% inci-
dence of this pattern in the acute category (see Table 1). The
small number of cases with this pattern prevented the statis-
tical analysis of the significance of this finding. It was noted,
however, that seven of the nine regions seen in the subacute
group were associated with clinical evidence of embolic rather
than thrombotic infarcts. This pattern of infarct may be as-
sociated with increased cerebral perfusion and, therefore,
tracer deposition after lysis of the embolus. This observation
may have clinical significance in evaluating the cause of the
infarction. However, there was no correlation between the
patients’ symptoms and this type of abnormality on the
'IMP-SPECT scan (i.e., five of nine areas were clinically
silent).

Recently, investigators have suggested that '>*IMP-SPECT
studies should be supplemented by obtaining a second set
of delayed images 4-6 hr after injection. Ueda et al. [15]
reported 12 patients with cerebrovascular disease, and they
suggested that initial hypoactivity, which approached normal
on the 4- to 6-hr images, might represent “hypofunctioning
parenchyma without significant damage.” These preliminary
studies await the evaluation of a statistically significant clinical
trial.

Summary

The measurement of relative regional cerebral blood flow
with the use of '*IMP-SPECT scans in the acute and sub-
acute phases of cerebral infarction had only a mild correlation
with clinical outcome. The sensitivity of the IMP marker to
zones of reduced perfusion in asymptomatic cortical areas
may account for this finding. The "**IMP-SPECT scan was
the most sensitive for detecting a lesion in the first 48 hr after
clinical onset.

Although CT is a sensitive marker of cerebral edema and
necrosis, in patients with acute cerebral infarction the quan-
tification of these regions has only a mild correlation with the
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clinical outcome. The addition of IV contrast medium in pa-
tients with subacute cerebral infarction resulted in the most
sensitive technique for detecting the lesion, but it had no
correlation with the clinical outcome.
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