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Characteristics of Brain Perfusion in Patients of Parkinson’s Disease

Young Jin Jeong, MD.", Min-lung Park, MD.%, Jae-Woo Kim, MD?, and Do-Young Kang, M.’
Departments of "Nuclear Medicine and ZNeurology, Dong-A University College of Medicine, Busan, Korea

Purpose: It was well known that cerebral blood perfusion is normal or diffusely decreased in the majority of
patients with Parkinson’s disease (PD). Actually we interpreted brain perfusion SPECT images of PD patients in the
clinical situation, we observed various cerebral perfusion patterns in patients with PD. So we performed brain
perfusion SPECT to know the brain perfusion patterns of PD patients and the difference of perfusion patterns
according to the sex and the age. Also we classified PD patients into small groups based on the brain perfusion
pattemn. Methods and Materials: Two hundred nineteen patients (M: 70, F: 149, mean age: 629+69 y/0) who
were diagnosed as PD without dementia clinically and 55 patients (M: 15, F: 40, mean age: 614492 y/o) as
normal controls who had no past illness history were performed “™Tc-HMPAQ brain perfusion SPECT and
neuropsychological test. Results: At first, we compared all patients with PD and normal controls. Brain perfusion
in left inferior frontal gyrus, left insula, left transverse temporal gyrus, left inferior parietal lobule, left superior
parietal lobule, right precuneus, right caudate tail were lower in patients with PD than normal controls. Secondly,
we compared male and female patients with PD and normal controls, respectively. Brain perfusion SPECT showed
more decreased cerebral perfusion in left hemisphere than right side in both male and female patients compared
to normal controls. And there was larger hypoperfusion area in female patients compared with male. Thirdly, we
classified patients with PD and normal controls into 4 groups according to the age and compared brain perfusion
respectively. In patient below fifties, brain perfusion in both occipitoparietal and left temporal lobe were lower in
PD group. As the patients with PD grew older, hypoperfusion area were shown in both frontal, temporal and
fimbic lobes. Fourthly, We were able to divide patients into small groups based on cerebral perfusion pattern.
There was normal cerebral blood perfusion in 32 (14.7%) of 219 patients with PD, decreased perfusion on the
frontal lobe in 45 patients (20.6%), the temporal lobe in 38 patients (17.4%), the parietal lobe in 39 patients
(17.9%), the occipital lobe in 40 patients (18.3%), diffuse area in 14 patients (6.4%) and unclassified in 10 patients
(4.6%). Fifthly, we compared the results of the neuropsychological test and cerebral perfusion pattern. There was
no correlation between two tests except visuospatial function. Conclusion: Various perfusion state were found in
patients with PD according to the age and sex. Also we were able to classify perfusion state into several groups
and compare the neuropsychological test with cerebral perfusion. (Nucl Med Mol Imaging 2008:42(1):17-28)
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Table 1. Demographic Characteristics of the Patients according to the Sex
Total Male Female

Number 219 70 149
Age (yrs) 62.9+6.9 60.7+10.2 640494
MMSE 255+40 272428 24.7+4.2
Education duration (yrs) 72451 112 +43 53+4.4
Table 2. Demograpaic Characteristics of the Patients according to the Age

40s 50s 60s 70s
Number 24 55 86 52
MMSE 28717 27.1+2.7 25.1+£3.6 22.8+4.7
Education duration (yrs) 11.6+4.1 72439 71483 54+5.3

40s: below forties, 50s: fifties, ¢0s: sixties, 70s: over seventies

Table 3. SPM Results for Group Comparison between All Patients and Healthy Controls. Location of Decreased and Increased Regional Cerebral Blood Flow Areas

in Patients with PD Compared with Healthy Controls

Coordinates 7
Regions (Brodmann Areq) KE 5 S , score
Decrease Lt. inferior frontal gyrus -46 16 2 527
Lt. Insula (BA13) -42 -8 4 523
Lt. fransverse temporal gyrus (BA41) -57 -17 10 492
Rt. caudate fail 64528 18 22 18 471
Rt. precuneus (BA7) 24 -71 51 401
Lt. inferior parietal lobule (BA40) -563 -38 48 3.45
Lt. superior parietal lobule (BA7) -28 -72 14 3.15
Increase Rt. precentral gyrus 65 5 20 507
Rt. inferior frontal gyrus (BA45) 2723 59 26 21 3.51
Rt. uncus (BA20) 750 26 0 =35 48]
Rt. inferior temporal gyrus (BA20) 50 21 -28 2.48

Rf: Right, Lf: Left, kE = cluster size
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Figure 1. Regional cerebral blood flow were presented by SPM in patients with PD compared
with healthy controls (decreased (A) and increased area (B)).
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Figure 2. SPM maps of difference in regional cerebral blood flow
between patients with PD and heclthy confrols.  Group
comparison according to the sex-the male (A) and the female ®.
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Table 4. SPM Results for Group Comparison Based on the Sex. Location of Decreased Cerebral Blood Flow Areas in the Male and the Female Patients with PD

compared with the Male and the Female Healthy Controls, Respectively

Coordinates 7
Regions (Brodmann Area) kE score
X y z
Male Rt. superior parietal lobule (BA7) 21316 36 -72 46 3.46
Rt. precuneus (BA7) 24 -71 51 3.40
Lt. superior pariefal lobule (BA7) -28 -73 46 3.10
Lt. inferior parietal lobule (BA7) -40 68 46 298
Lt. lenfiform nucleus, putamen -20 2 11 3.98
Lt angular gyrus (BA39) -44 -66 35 298
Lt. fusiform gyrus (BA20) -38 -34 -17 270
Lt. inferior frontal gyrus (BA 47) 6317 -50 19 -1 3.57
Lt. superior femporal gyrus (BA22) -57 -14 1 3.05
Female Lt. supramarginal gyrus (BA40) 44176 -57 -47 24 4.77
Lt caudate Head -10 6 5 4.74
Lt insula (BA13) -44 6 6 4.53
Rt. coudate head 10 8 5 4.48
Rt. thalamus, pulvinar 20 -33 3 3.18
Rt. superior femporal gyrus (BA22) 298 50 11 6 2.68
Rt. precuneus (BA7) 24 -71 51 2.59

Rt: Right, Lt: Left, kE = cluster size
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Table 5. SPM Results for Group comparison based on the Age. Location of Decreased Cerebral Perfusion in Patients, below Forties, Fifties, Sixties and over

Seventies, with PD compared with Age Matched Healthy Controls

Coordinates 7
Regions (Brodmann Areq) KE score
X y z

under 40s Lt. superior parietal lobule (BA7) 17424 -14 -61 62 3.14
. Lt inferior parietal lobule (BA40) -48 -46 52 2.85

Lt. middle temporal gyrus (BA21) 245 -53 -7 -18 2.57

50s Rt. cuneus (BA18) 21455 18 99 7 4.05
Lt. angular gyrus (BA39) -44 -68 37 3.35

Lt. inferior parietal lobule (BA40) -53 -36 48 255

Lt. precuneus (BA7) -6 -54 47 2.52

Rt. lenfiform nucleus, putamen 1670 20 8 5 2.83

60s Lt. inferior frontal gyrus (BA47) 8328 -46 15 6 3.25
Lt. precuneus (BA31) 14 93 3 2.95

Lt. caudate head -2 -67 20 2.80

Rt. precuneus (BA31) 4727 14 -43 35 3.40

Rt. cuneus (BA17) -6 8 5 322

Rt. cingulate gyrus (BA31) 10 27 38 3.10

Lt. caudate body -14 1 18 3.02

Rt. parahippocampal gyrus (BA19) 207 36 -46 -6 2.79

Lt. cuneus (BA17) -6 -81 10 2.65

over 70s Lt. superior temporal gyrus (BA22) 27456 -53 -14 -1 4,05
Lt. caudate head -6 6 2 3.95

Rt. thalamus, pulvinar -14 65 17 3.19

Rt. midbrain, substania nigra 12 -16 9 2.81

Lt. middle frontal gyrus (BA10) 26 61 19 2.78

Rt. parahippocampal gyrus (BA19) 28 -51 -3 2.37

Lt. superior frontal gyrus (BA10) 193 16 23 14 2.86

Rt Right, Lt: Left, kE = cluster size
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Figure 5. SPM maps of difference in regional cerebral blood flow between patients with PD and healthy
controls. Group comparison according to the result of SNSB test-normal (A), diffuse (B), memory (C)
frontal function (D) and visuospatial function (E).
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Table 6. Results of Seout Neuropsychological Screening Battery according to the Age

i

Associated

area  Frontal function Memory Visuospatial function Normal Diffuse
Group
under 40s 3(13%) 9(38%) 1(4%) 10(41%) 1(4%)
50s 9(17%) 19(36%) 4(8%) 17(33%) 3(6%)
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over 70s 8(23%) 4(11%) 10(29%) 2(6%) 11(31%)
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