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Abstract

Early differential diagnosis between Tourette's
syndrome and chronic tic disorder is difficult but
important because early treatment can improve child's
condition. Brain single-photon emission computed
tomography (SPECT) perfusion imaging with
technetium-99m hexamethylpropylene amine oxime
(HMPAO) is a method to distinguish these two
diseases. However, visual interpretation of perfusion

imaging is time-consuming, tedious, and subjective
from expert to expert. In this research, a fuzzy
caled characteristic-point-based  fuzzy

The automatic

congsts  of imaging processing,
R-VarPahl el 1el%cﬂoﬁ, characteristic-points (CPs)
derivation, and parameter tuning of the fuzzy system.
Experiment results show that the major fuzzy rules
from the obtained CPs match the major patterns of
Tourette's syndrome and chronic tic disorder in
genfusion  imaging. The accuracy of the
leave-one-out test is 79.16%, equal to that of human
experts by visual interpretation. These satisfactory
results demonstrate that the proposed CAD is a useful
tool to aid radiologists in making speedy and correct
diagnosis for these two diseases. The orHine
learning of CPFIS is designed based on the local
property of local minima.  The accompanying
experiments will be conducted in the next, current
project.

computer-aided diagnosis (CAD).
0cess

Keywords: Computer-aided diagnosis, brain
perfusion imaging, SPECT, characteristic point, fuzzy
inference system.
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Fig. 1. Construction of the proposed fuzzy system.

Fig. 2. A SPECT samplein x-y-z coordinates. Up-left: coronal
view or x-z plane; down-left: transverse view or x-y plane; and
up-right: sagittal view or y-z plane.

Fig. 3. Corpus callosum (white regions) in sagittal view.
White lines are the five dlices around the corpus callosum. (a)
Low, (b) middle, (c) upper, (d) frontal, and (e) temporal.

Fig. 4. The 21 |eft-right regions on the five datadlices. (@)
Low, (b) middle, (c) upper, (d) frontal, and (e) temporal.

Fig. 5. The seven fuzzy rules of the proposed system.

TABLEI
The Minimum Scores of the Nearest-Point Algorithm
No. of variables Combinations Min. score (no. of cases)
d 21 8(2)
2 210 5(3)
3 1330 3(1)
4 5985 3(1)
5 20349 3(1)
TABLE Il

The Most Firing Rules of the Samples

Rule |Rulefor Tourette’s| Samples having the most firing at thisrule
or chronictic
Rule 1 Tourette Touretteno. 1, 2, 5, 6, 7, 10, 13, 16
Rule 2 Tourette Tourette no. 3, 4
Rule3 Tourette Tourette no. 9, chronictic no. 1
Rule 4 Tourette Tourette no. 11
Rule5 Tourette Tourette no. 12, 14, 15, 17
Rule 6 Chronictic Chronicticno. 2,4
Rule7 Chronictic Chronicticno. 3,5, 6,7

TABLE I

Means and Standard Deviations of Input Var. x8, x12, and x20

Input variable | Touretteno. 1~17 | Chronictic no. 1~7
Mean & x8 -0.0149 (0.0253) -0.0025 (0.0093)
(standard x12 -0.0229 (0.0389) -0.0202 (0.0197)
deviation)
x20 -0.0062 (0.0159) -0.0009 (0.0193)
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