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Fig. 1. Measurement of flow volume of the SSS using phase contrast method in a healthy subject. a) Sagittal
phase image including the SSS with region of interest (ROI) for the distal portion of the SSS adjoining the occipi-
tal lobes and reference line for cross-sectional axial image. Mean signal intensity obtained from ROI directly indi-
cates mean flow velocity. (143.8 mm/sec on this case) b) Axial gradient-echo image perpendicular to the SSS at
the measuring point. The cross-sectional area was determined from the ROI for the SSS (53 mm? on this case)
Flow volume can be calculated as:

Flow volume=mean velocity X (cross-sectional area).
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Table 1. Reproducibility of Flow Volume of SSS Estimated with Normal Controls, Using MR

Phase Contrast Method

variation No. of subjects No. of measurements mean=s(ml/s) CV.(%)
intra-examination 15 2 6.93+0.108 1.54
inter-examination 5 4 6.65+0.111 1.68
SSS : superior sagittal sinus
Table 2. SSS Flow Volume and CCCE Score in Normals and Patients
No. of | SSS flow volume p value p value
Cases | ases |mean+SD (ml/sec) * Hk CCCE score * *x
normals | 31 6.92+0.66 80.85+ 7.19%F*
SDAT 12 3.70+1.02 <0.001 41.75+15.62 <0.001
MID 12 3.93+0.56 <0.001 NS 42.75+11.14  <0.001 NS
non-
dementia 52 5.69+1.04 <0.001 <0.001 | 68.46+12.51 <0.001 <0.001

Estimation of difference from normals (*) and from SDAT (##), #x% : n=13, NS : not significant
SSS : superior sagittal sinus, SD : standard deviation
SDAT : senile dementia of Alzheimer type, MID : multi-infarct dementia
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Fig. 2. Correlation between age and flow volume of the SSS. In all cases (a), there is a sig-
nificant inverse correlation between age and SSS flow, whereas no significant correlation is found

in normal controls (b).
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Fig. 3. Correlation between CCCE score and
SSS flow. There is a significant correlation be-
tween SSS flow and CCCE score in all cases.

HEEREREDTEENE AT T 5 2 E BT TH
%8,
ZOHTHRAETObN T A MM ORIELE
LT, BEENFEI B THE. 20O
RERZDOITRY o viiEs (PET) T,
INnxE AW RETMEED 3 Rtk v
VIZREBERED, mRKERRICEE T AR
HILAINTWAEY. 2721, PET i1REREN
IZY A 78 PRV BAKRET, BRONHEROA
TL2FATES, AEERNDIGHICTITHIE
WH5H. THICK LT, single photon emis-
sion CT (SPECT) iZili S\ 5 s 3
Fl e P T B B I IR L9 % 51 C &= B 7z
b, HEBKOBBIIESERL>OB5H
SRR, BRI CHENREEILS S o5



MRI iZ & % Rk I AE DR

y=0.0505x+2.80
r=?é685(p<0.01)
n=

Flow Volume of SSS(ml/sec)

80 90
CCCE score

y=0.0445x+2.03
r:?2853(0<0.001)
n=

Flow Volume of SSS(ml/sec)

Flow Volume of SSS(ml/sec)

Flow Volume of SSS(ml/sec)

10

b

o
T

y=0.0614x+1.14
- r=?2937(p<0.001)
n=

=

~

60 80

0 20 40
CCCE score

¥=0.0728x+0.707
r=g2876(p<0.001)
n=!

0 20 40 60 80
CCCE score

100

0 20 40 80 80 100
CCCE score

Fig. 4. Correlation of SSS flow with CCCE score. There are significant correlations between
CCCE score and SSS flow in normal controls (a), SDAT group (b), MID group (c), and non-de-

mentia patient group (d).
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Evaluation of Higher Brain Function by MRI : Flow Measurement in
the Superior Sagittal Sinus Using Phase Contrast Method

Mototsugu ONO

Department of Radiology, Yamada Red Cross Hospital
810, Takabuku, Misono-mura, Watarai-gun, Mie 516

To assess the higher brain function, flow measurement in the superior sagittal sinus (SSS) was
performed noninvasively using a phase contrast magnetic resonance imaging in 76 patients with sus-
picious of impaired higher brain function including dementias (senile dementia of Alzheimer type ;
SDAT and multi-infarct dementia ; MID), strokes, and others and 31 normal controls consisted of
18 healthy volunteers and 13 patients with tension headache whose higher brain function was proved
be normal. Mean flow velocity was measured in the distal portion of the SSS adjoining to the occipi-
tal lobes and was multiplied by cross-sectional area of the SSS at the measuring point to obtain mean
flow volume. For intellectual index, cross-cultural cognitive examination (CCCE) was applied to all
cases excluding volunteers.

Normal value of SSS flow volume measured by MRI was 6.92+0.66 ml/s (mean=+SD). Sig-
nificant differences in both SSS flow and CCCE score from normal controls were found in SDAT
group, MID group, and non-dementia group (3.70%+1.02, 3.93+0.56, and 5.69+1.04 ml/s, respec-
tively). No substantial differences between SDAT group and MID group were noted in both CCCE
score and SSS flow.

In normal controls, there was no correlation between SSS flow and age, whereas, significant in-
verse correlation of SSS flow with age was found in all cases. Between CCCE score and SSS flow,
there were nearly linear relationships in all cases, SDAT group, MID group, and non-dementia
group. Significant but relatively poor correlation was found in normals.

This study showed that flow volume of the SSS closely reflects the higher brain function not only
in degenerative dementia but also in vascular dementia, and does not correlate with age. Flow quan-
tification by MRI was considered to be useful means for assessing patients with impaired intellectual
function, and will be a new physiological index of higher brain function.
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