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Regional Cerebral Perfusion in Progressive Supranuclear Palsy

Won Yong Lee, M.D.", Kyung Han Lee, M.D."”, Ki Hyeong Lee, M.D.
Byung Woo Yoon, M.D., Myung Chul Lee, M.D.”™
Sang Bok Lee, M.D. and Beom S. Jeon, M.D.

Department of Neurology, Samsung Medical Center> and Seoul National University,
Department of Nuclear Medicine, Samsung Medical Center™
and Seoul National University™, Seoul, Korea

Progressive supranuclear palsy (PSP) is a parkinson-plus syndrome characterized clini-
cally by supranuclear ophthalmoplegia, pseudobulbar palsy, axial rigidity, bradykinesia,
postural instability and dementia. Presence of dementia and lack of cortical histopathology
suggest the derangement of cortical function by pathological changes in subcortical stru-
ctures in PSP, which is supported by the pattern of behavioral changes and measurement of
brain metabolism using positron emission tomography. This study was done to examine
whether there are specific changes of regional cerebral perfusion in PSP and whether there
is a correlation between severity of motor abnormality and degree of changes in cerebral
perfusion. We measured regional cerebral perfusion indices in 5 cortical and 2 subcortical
areas in 6 patients with a clinical diagnosis of PSP and 6 healthy age and sex matched
controls using ™ Tc-HMPAO SPECT. Compared with age and sex matched controls, only
superior frontal regional perfusion index was significantly decreased in PSP (p<0.05). There
was no correlation between the severity of the motor abnormality and any of the regional
cerebral perfusion indices (p>0.05). We affirm the previous reports that perfusion in superior
frontal cortex is decreased in PSP. Based on our results that there was no correlation
between severity of motor abnormality and cerebral perfusion in the superior frontal cortex,
nonmotoric symptoms including dementia needs to be looked at whether there is a
correlation with the perfusion abnormality in superior frontal cortex.

Key Words : Progressive supranuclear palsy, $¥mT. HMPAO SPECT, Regional cerebral
perfusion index
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Table 1 (b). Diagnostic Criteria of Supranuclear
Ophthalmoplegia(Golbe and Davis,
1993)
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Fig. 1. Location of 4 cortical region of interests (SF,
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based on the MRI atlas and Guide of Daniels
et al.
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Table 2. Clinical Characteristics of 6 Progressive Supranuclear Palsy Patients

Patient No.

1 2 3 4 5 6
Age(yrs) 67 68 60 61 56 61
Sex M M M F F M
Age of onset(yrs) 65 60 57 57 57 55
Duration of illness(yrs) 2.0 8.0 2.8 2.8 1.7 56
Vertical OKN impairment + + + o+ + +
Visual blurring + + + + + +
Square wave jerk - + + + - -
Unilateral involvement + — + + - +
Involved side Lt. - Rt Lt. - Lt
Frequent fall down ++ ++ ++ + -+ + ++ ++
Dementia + - + - -+ +
Arm dystonia + - - - = -
Foot dystonia + — + + - -
Pathologic laughter - + + +++ - - -
Axial rigidity + + + + + -+ + +++
Dysarthria - + ++ + + + ++
Hoehn and Yahr score 4.0 4.0 5.0 5.0 3.0 5.0
ADL score'(%) 50 40 40 20 50 20
TUPDRS™ 28 38 33 52 51 55
MUPDRS™ 13 15 12 27 27 27
Brain MRI WNL uBO?® WNL WNL UBO WNL
Brain SPECT F N F. F N F

(-, absent; +, present or mild; + +, moderate; + + +, severe)

* Schwab3 England®] Active Daily Living Score

™ Total Unified Parkinson’s Disease Rating Scale Score

™ Motor Score of UPDRS
$UBO; Unsignificant bright object
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Table 3. Regional Perfusion Index for the Dif-
ferent Cerebral Regions of Controls

and Progressive Suranuclear Palsy
Patients
Region Patients Controls p-value
(n=6) (n=6)
SF R 082005 09%%006 <001
L 083%£006 093£007 <0.05
IF R 091011 100x005 >010
L 090x010 099x005 >005
P R 0.89%0.02 098x0.09 >005
L 090x001 097£007 >005
T R 099+0.06 200£0.03 >010
L 097008 0991004 >010
BG R 107+0.17 '1.04%£043 >0.10
L 108%£022 106+t044 >0.10
THALAMUS R 1.09%017 1.08%045 >0.10
L 1.07+£022 107%045 >0.10

* Mann-Whitney U-Wilcoxon Rank Sum W Test

5 06 __________ - e

04y’

021"

0SF IF P T o
CORTICAL REGIONS

Fig. 2. Regional perfusion indices(RPI's) in different
areas from 6 control subjects and 6 PSP
patients.
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Transverse

Fig. 3. Typical brain SPECT findings in a patient with PSP(patient

no. 3) (a) compared with control

subject(age/sex matched) (b). Decreased perfusion is noted in both superior frontal areas(arrows)

sparing the cortical rim.
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