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Abstract

This study is to investigate neuro—anatomical correlation between neuropsychological results and cerebral
cortex thickness of cognitive ability in the brain MRI targeting the patients with mild cognitive impairment. It
was that 78 people who were diagnosed as first Parkinson’s disease followed by neuropsychological screening
battery(Parkinson’s disease with mild cognitive impairment: 39 people; Parkinson’s disease with normal
cognition: 39 people) and 32 people of normal group were selected. Correlation between mild cognitive
impairment and normal cognitive impairment and correlation between neuropsychological screening battery and
cerebral cortex thickness in the brain MRI were performed by independent sample t—test or Pearson
correlation coefficient and then level of significance of collected data was verified in p<0.05. As a result,
cerebral cortex thickness of the Parkinson’s disease with mild cognitive impairment in both side precuneas and
right inferiortemporal lobe had statistically significant decrease. In addition, function of visuospatial ability,
verbal and visual memory was reduced in neuropsychological screening battery for cognitive assessment.
Especially, there was correlation between neuropsychological screening battery of verbal and visual memory

anatomical left precuneus.
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Fig. 1. Progress procedures of the neuropsycological
screening battery (NSB) to rated the clinical scales of the
Parkinson's disease.

Table 1. Parameters to obtained the 3-dimensional sagittal plan
for the T1-weighted image.

Parameters 3-D sagittal images
TR/TE (msec) 9.8/4.6
FOV (mm) 250 x 250
Flip angle (* ) 8
Slice thickness (mm) 1
Matrix/Pixel size 254/254
NEX 1
Scan time (min:sec) 5:16

Note) TR/TE: repetition time/echo time, FOV: field of view, NEX: number of
excitations.

MR techniques was used the number of slice 170, fold over direction AP,
SENSE, P reduction 1, S reduction 2, and Phase of data sample factor 1.5.
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Fig. 2. Analysis process of the cortical thickness by using the
Freesurfer program.
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Table 2. General subject characteristics for the PD-MCI and
PD-NC groups.

(n=39)

Characteristics PO-MCI PD-NC p-value
Sex (female. %) 53.8 56.4

Age (year) 68.15+7.60 67.20+8.90 0.603

66.40+7.50 65.50£9.00 0.634
18.8042.13 19.20+2.30 0.941
Education (year) 8.60+4.60 7.50+4.50 0.989

Age at onset (year)
Disease duration (month)

Note) PD-MCI: Parkinson's disease patients with mild cognitive impairment,
PD-NC: Parkinson's disease patients with normal cognitive.
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Table 3. Results of the neuropsycological screening battery
(NSB) for the PD-MCI and PD-NC groups.

(n=39)
| tems POAICI PONC p-value
Attention

Forward digit span 5.10£1.60 5.50£1.40 0.339

Backward digit span 3.02+0.80 3.50+1.00 0.204

Stroop—color reading 67.40+27.80 78.40+24.80 0.088
Language

korean—Boston naming teat 41.804+9.10 44.90+8.80 0.190

Calculation 9.804£2.90 12.40+2.30 0.310

Visuospatial ability
Rey complex figure test 27.00+£9.60 30.80+6.50 0.026

Memory

Verbal memory
Immediately recall 14.90+4.60 20.70£8.10 0.001
Delay recal | 3.30£2.20 6.40+£3.00 0.001
Recognition 19.50£1.80 20.50+£2.80 0.003

Visual memory
Immediately recall 8.80+6.10  14.10£6.90 0.001
Delay recal | 11.24+£6.30 13.50+£6.70 0.002
Recognition 18.40£2.40 19.40+£2.20 0.014

Frontal /executive functions
mean contrast program score 18.20+4.90 19.50+3.30 0.180
mean go—no—go test score 17.90+5.40 19.20+3.60 0.055

Note) AL/ Parkinson's disease patients with mild cognitive impairment,
FD-NC. Parkinson's disease patients with normal cognitive.

Normal

Fig. 3. Brain maps demonstrating statistically significant
cluster of the cerebral cortex thickness reduction in
patients with PD-MCI and PD-NC groups relative to

normal group. (a) left precuneus, and (b) right precuneus.
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Table 4. Comparison results of the neuroanatomical region to
represented a statistically significant difference of the cerebral
cortex thickness between the PD-MCI and PD-NC groups.

lten Neuroanatomical area
RIT RP LP
Area (mif)

PD-MCI 182.06+21.72175.53+22.6153.95+11.27

PD-NC 187.85+26.19180. 114+25.1756.45+12.36
Difference (m) 5.63+£1.83 4.514£0.94 2.26+1.06
Talairach®

X 48.80 18.10 -10.60

Y -32.10 -55.60 -57.00

Z -23.00 14.60 10.30
el 330 367 128

Note) RIT: right=inferiortemporal lobe, RP and LP: right and left precuneus,
POMCI = Parkinson's disease patients with mild cognitive impairment, PD-NC:
Parkinson's disease patients with normal cognitive.

*, Talairach (MN1305) coordinate of the maximum.

T, number of the vertices in cluster.

Table 5. Results of the correlation analysis between the
visuospatial ability and right-inferiortemporal lobe in the PD-MCI
group.

Right-inferiortemporal lobe
NSB items g ™

r-value’ pvalue®

Visuospatial ability
Rey complex figure test 0.507 0.64

*, the result value by Pearson correlation analysis.
T, the result value by independent two samle T test
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Table 6. Results of the correlation analysis between the
memory domain and precuneus in the PD-MCI group.

Left precuneus Right precuneus

NSB items " T " T
r-value” p-value r-value” p-value
Memory
Verbal memory
Immediately recall 0.613  0.002 -0.051  0.001
Delay recall 0.588  0.001 -0.059  0.504
Recognition 0.225 0.116 0.225  0.227
Visual memory
Immediately recall 0.564  0.001 0.202  0.001
Delay recal | 0.557  0.001 0.313  0.001
Recognition 0.047 0.168 -0.198 0.534
", the result value by Pearson correlation analysis.
T the result value by independent two sample T test
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