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ABSTRACT

The goal of this study is to investigate corpus callosum and both internal capsule changes with the internet
addiction disorder compared to control group using MR diffusion tensor imaging. A total of 22 teenager
volunteers who had 10 high-risk group with internet addiction and 12 normal control group were conducted for
this study. Imaging was conducted on a 3 T using a EPI sequence. Image evaluation was analysed of the FA,
ADC(10° mm?s), length(mm). We did select ROI for image tracking on corpus callosum of 5 and including
2(internal capsule). The data from these ROIs were compared statistically among the groups using independent
t-test, correlation coefficient. There were significant inter-group differences(p<0.05) among FA, ADC(10~ mm?/s)
and length(mm). And also significantly negative correlations were fond between FA values of corpus callosum
and TAD scale(p=0.000). DTI was shown significant changes of FA and ADC, LNF values in IAD compared to

control group. Therefore, our results may provided clinical information for brain wite matter functions.
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I. MATERIAL AND METHODS
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Table 1. Scan parameters for quantitative evaluation
with EPI pulse sequences

ps® TR TE FA NEX FOV
Ep1® 8130 68 90° 2 220
Voxel size  b-value  Sense Directions Scan
(mm”) (s/mm2)  factor time
L7 x L7 1000 2 32 05:16

X 2

Vps: pulse sequence, ®)EPL: echo planner image, TR (ms):
repetition time, TE (ms): echo time, FA: flip angle, NEX:
number of exciting, FOV (mm): field of view.
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(a) corpus callosum (b) internal capsule

Fig. 2. Divided seven of a region of interest. corpus
callosum(a: 5 yellow dot lines) and internal capsule(b:
rt. fiber tract, It. fiber tract).
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II. RESULT
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Table 2. Mean FA values for NCG and IAD in the
CC and right, left internal capsule (n=22).

NCG 1AD t p- values
Genu o8 055 3257 0.0005
Ant Mid 0800 0.5 -3.558 0.0002
Pos. Mid 803 053 4568 0.0002
Isthmus o 012 -3.456 0.0004
Splenium 9392 o 3.168 0.0006
Rt. IC o N 3.779 0.0005
Lt. IC & ok 4534 0.0003

Note-Numbers are mean + standard deviation.

FA: fractional anisotropy, CC: corpus callosum, NCG: normal
control group, IC : internal capsule, IAD: internet addiction
disorder, Significant p values (p<0.05) are shown in bold.
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©
0.88 0.89 £ 05607
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Pos. 0.81 0.85 i
Mid £0.22 038 4877 0.0004 o800 T
87.500 90.000 92500 95000 97.500 100.00C
Isthmus 0.93 0.83 4.853 0.0006 IAD scale for internet addiction disorder
+0.44 +0.35 : '
(a) Genu mean FA and IAD scale
Spleniu 0.94 0.83
m £0.36 +0.35 7.345 0.008
0.520
0.77 0.76
Rt. IC £025 1014 6.467 0.0054 0.500-
<
0.76 0.74 g 04
Lt. IC -4.582 0.0006 @
+0.10 +0.11 g 0.460-
Note-Numbers are mean + standard deviation. %
ADC: apparent diffusion coefficient, g 04407
CC: corpus callosum,
NCG: normal control group, 0.4207
IC : internal capsule,
IAD: internet addiction disorder, 0.4007
Significant p values(p<0.05) are shown in bold. 87500 ©90.000 92500 ©5000 97.500 100.00C

IAD scale for internet addiction disorder

(b) Splenium mean FA and TAD scale

Fig. 3. The correlation between corpus callosum and
IAD scale (a, b).
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Iv. DISCUSSION
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Fig. 4. White matter tractography of corpus callosum in
normal (a) and internet addiction disorder (b).
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Fig. 5. White matter tractography of internal capsule in
normal (a) and internet addiction disorder (b).
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