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Ipsilateral Cerebral and Contralateral Cerebellar Hyperperfusion in Patients
with Unilateral Cerebral Infarction; SPM Analysis

S
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and Seok-Nam Yoon, M.D., PhD.’

Departments of "Nuclear Medicine and Molecular Imaging, and “Neurology, Ajou University School of Medicine, Suwon, Korea

Purpose: Cortical reorganization has an important role in the recovery of stroke. We analyzed the compensatory
cerebral and cerebellar perfusion change in patients with unilateral cerebral infarction using statistical parametric
mapping (SPM). Materials and Methods: Fifty seven *™Tc-Ethylene Cystein Diethylester (ECD) cerebral perfusion
SPECT images of 57 patients (male/female=238/19, mean age=>56%17 years) with unilateral cerebral infarction were
evaluated retrospectively. Patients were divided into subgroups according to the location (left, right) and the onset
(acute, chronic) of infarction. Each subgroup was compared with normal controls (male/female=11/1, mean age
=36+10 years) in a voxel-by-voxel manner (two sample t-test, p<0.001 using SPM. Results: All 4 subgroups
showed hyperperfusion in the ipsilateral cerebral cortex, but not in the contralateral cerebral cortex. Chronic left
and right infarction groups revealed hyperperfusion in the ipsilateral primary sensorimotor cortex, meanwhile, acute
subgroups did not. Contralateral cerebellar hyperperfusion was also demonstrated in the chronic left infarction
group. Conclusion: Using *™Tc-ECD SPECT, we observed ipsilateral cerebral and contralateral cerebeller hyperper-
fusion in patients with cerebral infarction. However, whether these findings are related to the recovery of cerebral
functions should be further evaluated. (Nucl Med Mol Imaging 2008;42(5):347-353)
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Sun-Pyo Hong, et al. Insilateral Cerebral and Contralateral Cerebellar Hyperperfusion in Patients with Unilateral Cerebral Infarction - SPM Analysis

Table 1. Demographic Characteristics of the Patients

Acute

Chronic

Rt lesion Lt lesion Rt lesion Lt lesion Total
Number 26 18 4 9 57
57.0£17.4 54.6+16.0 68575 52.0421.2
Age(yn 560167 57.2¢19.3 S6.3+17
Sex(M/F) 21/5 9/9 3/1 5/4 38/19
Duration* 34.1£47.0 18.2+24.2 1893.7£1926.4 789.5+1048.3 278.94706.7
(days) 27.6+39.7 1129.3+1393.4

Rt lesion: Right cerebral infarction, Lt lesion: Left cerebral infarction
* duration between first symptom onset and brain perfusion SPECT.
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Table 2. Regions Showing Changes of Regional Cerebral Perfusion in Patients with Acute Left Cerebral Infarction

. Coordinates 7

egions

° X Y YA Side score

Increase  Superior and inferior parietal cortex, angular gyrus 30 -74 52 Right 5.19
Superior and mid frontal cortex, precentral cortex 22 2 54 Right 4,90
Superior and mid occipital cortex 30 -68 24 Right 4,34

Decrease Insula, Inferior orbitofrontal gyrus -34 16 -18 Left 513
Inferior frontal cortex -48 28 -6 Left 4.84
Caudate nucleus, putamen, and lenticular nucleus (pallidum) -16 16 4 Left 4,66
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Figure 1. Areas of hyperperfusion (red) and hypoperfusion (blue) of patients with acute left cerebral infarction (A),

and those of chronic left cerebral infarction (B).
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Sun-Pyo Hong, et al. Insilateral Cerebral and Contralateral Cerebellar Hyperperfusion in Patients with Unilateral Cerebral Infarction - SPM Analysis

Table 3. Regions Showing Changes of Regional Cerebral Perfusion in Patients with Chronic Left Cerebral Infarction

Regions Coordinates _ Z
X \ VA Side score
Increase  Inferior femporal cortex 56 -42 -28 Right 481
Mid and inferior temporal corfex and mid to inferior occipital cortex 46 -60 -4 Right 4,70
Precentral and postcentral gyrus 66 -2 36 Right 4.63
18 40 -6 Right 4.42
Orbitofrontal gyrus, anterior cingulum i
26 40 2 Right 3.87
20 -10 56 Right 429
e 2w 2w
20 6 54 Right 3.42
-34 -26 26 Left 424
Cerebellum, Putamen, 86 B2 a Lett 4.10
Occipital cortex 08 66 4 Left 3.93
-18 -86 -18 Left 3.91
14 -64 66 Right 3.89
Parietal cortex
32 -70 50 Right 3.79
Decrease Pufamen -34 8 0 Left 5.53
Superior to mid frontal cortex -20 18 34 Left 528
Supramarginal gyrus, Rolandic operculum, postcentral corfex -60 -20 20 Left 4,88
-4 56 2 Both 3.56
Superior frontal cortex, medial. -2 66 12 Both 3.45
-2 64 20 Both 3.40
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Table 4. Regions Showing Changes of Regional Cerebral Perfusion in Patients with Acute Right Cerebral Infarction

Reqions Coordinates Z
o X \ JA Side score
Increase Temporal cortex -46 -46 2 Left 4.59
-42 -34 -2 Left 4.17
Occipital cortex and inferior parietal cortex -28 -54 36 Left 4.11
Middle frontal gyrus, Orbitofrontal gyrus -26 42 -2 Left 3.82
Supplementary motor area -12 6 60 Left 3.47
) -26 0 36 Left 3.33
Thalamus, caudate nucleus, and lenticular nucleus (putamen)
-18 -8 14 Left 3.33
Decrease Thalamus and enticular nucleus (pallidum) 10 22 16 Right 3.95
10 -10 -2 Right 3.30
Amygdala, lenticular nucleus (pallidum and putamen), Hippocampus, ) ) '
parahippocampal gyrus 18 4 10 Right 3.20
) ) 14 34 60 Right 3.48
Superior frontal gyrus (except orbital part) !
12 48 46 Right 2.66
Middle frontal gyrus 30 24 56 Right 2.65
48 -56 -28 Right 3.33
Cerebellum
36 -44 -30 Right 3.18
Inferior occipital gyrus ) ) .
inferior temporal gyrus 48 66 14 Right 297
Anterior cingulate gyrus 4 22 22 Both 3.16
Median to posterior cingulate gyrus 14 -30 32 Right 3.02

Figure 2. Areas of hyperperfusion (red) and hypoperfusion (blue) of patients with acute right cerebral infarction (A),
and those of chronic right cerebral infarction (B).
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Sun-Pyo Hong, et al. Insilateral Cerebral and Contralateral Cerebellar Hyperperfusion in Patients with Unilateral Cerebral Infarction - SPM Analysis

Table 5. Regions Showing Changes of Regional Cerebral Perfusion in Patients with Chronic Right Cerebral Infarction

Reglons Coordinates . Z
X \ Z Side score
Increase Mid to inferior temporal gyrus and fusiform gyrus -60 -62 -4 Left 5.23
-42 -40 -4 Left 4.97
Postcentral gyrus, precentral gyrus, and supramarginal gyrus <8 N 22 Leff 449
-28 24 42 Left 4.47
Lentiform nucleus (putamen), and -26 -4 18 Left 431
caudate nucleus -30 8 18 Left 4.18
Decrease Supramarginal gyrus, postcentral gyrus 66 22 24 Right 524
Inferior fronfal gyrus (friangular and orbital part), and superior 46 24 6 Right 482
femporal gyrus 48 18 -14 Right 4,67
Thalamus, lingual gyrus, Cerebellum 8 -34 Right 3.74
Caudate nucleus 6 0 14 Right 3.51
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