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Abstract

We have developed the simplified acoustic detection system for
cerebrovascular lesion (CVL). We recorded and analyzed the sonic signal
from CVL by the four acceleration sensors on the fore head of patient in the
anechoic room. At first, we chose the acoustic holography method which
visualized the origin of abnormal signal produced by CVLs.

However, this method have problems on the noise tolerance and instability
of exterior two analysing sensors. We have improved the noise tolerance of
our system by the addition of floor and neck sensors and by the addition of
noise reduction system. We developed new analyzing method "data-score
method". The data-score method only depends on the interior sensors and
by this method patients without CVL showed low score, patients with CVL
showed high score.

We have analyzed 23 patients who diagnosed as 16 unruptured cerebral
aneurysms, 6 arterio-venous malformation, 1 carotid-cavernous fistura, and
31 patients who diagnosed without any kind of CVL, and these diagnosis
was confirmed by various kind of angiography.

By acoustic holography method, using only interior sensors, there was no
significant difference between CVL patient and control patient. However,
the sensitivity and specificity to CVL of data-score method was 87% and

specificity to CVL was also 87%.

Key words: noise tolerance, data score method, acoustic detection
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Mann-Whitney test
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Data points
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Case No. Age Sex Disease size(mm) Other lesion Data points
1 66 F Lt MCA AN 4 8
2 54 M Basila AN 6 Lt MCA 4mm 15
3 71 F Rt IC AN 8 9
4 40 M Rt PCA AN 25 15
5 57 F Basila AN 3 21
6 63 F Rt MCA AN 3 18
i g 26 M Rt fronto-parietal AVM 25 17
8 53 F Rt IC AN 4 13
9 50 M Rt IC AN 4 11
10 49 M Rt MCA AN 4 28
11 33 M Cerebellar peduncle AVM 25 11
12 48 F Rt CCF e 117
13 48 F Lt frontal AVM 20 16
14 48 F Rt frontal AVM 30 10
15 53 F Lt temporo-parietal AVM 30 Lt IC-optalmic Smm 13
16 70 F Rr IC-PC AN 4 15
17 70 F Rt IC-PC AN 10 Lt IC-PC3 11
18 50 F Rt MCA AN 7 22
19 19 F cerebellar AVM 35 i,

20 68 F A com A AN 9 12
21 T2 M Lt MCA AN 5 19
22 51 e Lt IC-PC AN 18 19
23 65 M Lt VA AN 4 20
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MCA: middle cerebral artery,

PGCA: posterior ©erebral

artery G I'nternal ©arvrotid
artery CGCF T a8 p0dlod -
cavernowuws ftlisgtuwla, 0 C-PLC:

i nt ernal catorid-posterior
communicating artery, A com
A: anterior ceoemmunicatlinig
artery, V A : ertebral artery,
AVM: arteriovenous

mal formatilon
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