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Background and Objectives: Idiopathic normal pressure hydrocephalus (iNPH) is a reversible
condition characterized by gait disturbance, urinary incontinence, and dementia. This study
investigates the neuropsychological characteristics and changes of regional cerebral blood
flow (CBF) in patients with iINPH. Methods: Ten patients with iINPH and thirteen normal control
subjects were evaluated. The general cognitive function and detailed neuropsychological func-
tions were measured by the Korean mini-mental status examination (K-MMSE) and a compre-
hensive neuropsychological battery. Patients who showed clinical improvement in at least one
clinical domain after CSF drainage were included. *"Tc-ECD (ethy! cysteinate dimmer) SPECT
was performed to measure the regional CBF and the statistical parametric mapping (SPM) 99
software was applied for the objective analysis of SPECT data. Results: On the neuropsycho-
logical examination, all patients showed abnormalities in memory, psychomotor speed, and
frontal executive function. SPM analysis of SPECT images revealed significantly decreased
CBF in the bilateral thalami, right prefrontal area, anterior and posterior cingulate gyri, right cau-
date nucleus, and left parahippocampal gyrus in patients with iINPH compared to those of nor-
mal controls (uncorrected p=0.005). Conclusions: Neuropsychological abnormalities and CBF
changes suggest that the prefrontal and subcortical areas may be associated with cognitive
dysfunctions in patients with iINPH.
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740-925 MBq2] *"Tc-ECD SPECT imaging (*"Tc-ECD)
E A FARSIAL 208 & A o|YXA], fan-beam collimatorE
0]-2-3} multi-detector scanner (ECAM plus: Siemens, Erlan-
gen, Germany) £ ©|&3te] 3 SPECT 9= Atk Fd=
e FF FF A 229 2 €39 5970¢] probe-type
detectors7} A&tE o] gty A5 S-S {lol7] $3ke] Butter-
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Matlab, version 53 (Mathworks, Inc,, Natick, MA)3}
SPM99 (Institute of Neurology, University College of Lon-
don, UK)[15]& °]&ate owAE #4385tk SPECT Hlo]
BE 3t BE9} 94 HEE Z2lste] Analyze (Mayo Foun-
dation, Baltimore, Md., USA) AXEgo] 2107 HIIA|A
SPM99 Z-ZEdojo] s}l &lt] JHE 348 o] ES]
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A el brain-edge halog}y AZtste] A ATk o] 94
& SPM99 4 A A FFHE =o17] fgkd 8 mme]
full-width at half-maximum (FWHM)$] 7F-Alt AY(Gau-
sian kemel) 2 0|30l G4 TEIALT, o2 AL o
AR 16-bit, A9 I7)17F 79X 95X 68 mmo]T 2X2X2 mm
3} A71E 7k SPM #4002 92 Avl= Hi MR tem-
plate (Montreal Neurological Institution, McGill University,
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Table 1. Demographic and clinical characteristics of NPH pa-
tients and control subjects

NPH patients ~ Control subjects

(n=10) (n=13) value

Mean=+S.D. Mean=+S.D.
Age 71.9+4.93 69.31+4.68 0.217
Sex (male/female) 6/4 8/5 0.944
Education (years) 10.8+4.39 10.54+0.86 0.861
K-MMSE scores 225+3.89 28.69+0.63 <0.001

CDR scores 06+0.2 ND

K-MMSE, Korean Mini-mental Status Examination; CDR, Clinical Dementia
Rating scale; S.D., standard deviation, ND, not done.
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Table 2. Neuropsychological tests results in iNPH group (n=10)

Neuropsychological tests Mean+SD Range
Memory function
SVLT free recall (total) 13.10+2.69 8-18
SVLT 20 min recall 150£2.07 0-6
SVLT recognition index 5.40+1.96 29
RFC 17.75+10.19 6-33
RFC immediate recall 4.85+7.00 0-16.5
RFC 20 min recall 5.00+7.60 0-19.5
RFC recognition index 4.30+3.20 -1-8
Frontal/Executive function
Contrasting program 2 (20%)
Go-no-Go test 4 (40%)
Fist-edge-palm test 7 (70%)
Alternating hand movement 4 (40%)
Alternating square&triangle 6 (60%)
Luria loop 3(30%)
Word fluency-animal 10.50+5.28 2-21
Word fluency test-supermarket 9.00+4.06 0-17
Word fluency test-1+ 0 + A 11.40£6.69 0-22

Stroop test-color 52.83+19.03 21-72

The number (percentage) on contrasting program, go-no-go test, fist-
edge-palm test, alternating hand movement, alternating square and tri-
angle and Luria loop means the number of subjects who showed poor
performance on the test.

iNPH, idiopathic normal pressure hydrocephalus; SVLT, Seoul verbal
learning test; RFC, Rey complex figure copy test.

Table 3. Regions, P/T values of voxel and coordinates of the sig-
nificant (uncorrected, p<0.005) clusters with decreased region-
al cerebral blood flow in patients with INPH compared with heal-
thy controls

. Voxel P Co-ordi-
Regions Cluster (correct- Voxel T nates
(Decreased rCBF) Equi vk

ed) X, Y, Z {mm}
L Thalamus 2971  <0.001 16.03 -12,-8, 14
R Thalamus <0.001 10.30 4,-10, 4
R Caudate <0.001 10.88 8,4,0
L Cingulate gyrus, BA24 1091  <0.001 13.06  -10,-8,42
R Cingulate gyrus, BA 24 0.001 8.51 4,0,38
R Cingulate gyrus, BA 31 <0.001 9.28 8,-30, 38
L parahippocampal gyrus 110 0.002 821 -34,-20,-12

BA, Brodmann areas; L, left; R, right.
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Fig. 1. Fusion of SPM99 results to axial (A) and sagittal (B) tem-
plate of T1-weighted high-resolution brain MRI. Areas of decreased
regional cerebral blood flow are noted in patients with NPH com-
pared with controls. p=0.005 uncorrected. L: left, R: right.
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