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—| ABSTRACT 153

Objectives . Recent neuroimaging studies focus on dysfunctions in connectivity between cognitive circuits

and emotional circuits: anterior cingulate cortex that connects dorsolateral orbitofrontal cortex and prefrontal
cortex to limbic system. Previous studies on pediatric depression using DTI have reported decreased neural con-
nectivity in several brain regions, including the amygdala, anterior cingulate cortex, superior longitudinal fascicu-
lus. We compared the neural connectivity of psychotropic drug naive adolescent patients with a first onset of major
depressive episode with healthy controls using DTI.

Methods : Adolescent psychotropic drug naive patients(n=26, 10 men, 16 women; age range, 13—18 years) who
visited the Korea University Guro Hospital and were diagnosed with first onset major depressive disorder were regis-
tered. Healthy controls(n=27, 5 males, 22 females; age range, 12—17 years) were recruited. Psychiatric interviews,
complete psychometrics including IQ and HAM-D, MRI including diffusion weighted image acquisition were con-
ducted prior to antidepressant administration to the patients. Fractional anisotropy(FA), radial, mean, and axial diffu-
sivity were estimated using DTI. FMRIB Software Library-Tract Based Spatial Statistics was used for statistical analysis.

Results : We did not observe any significant difference in whole brain analysis. However, ROI analysis on right
superior longitudinal fasciculus resulted in 3 clusters with significant decrease of FA in patients group.

Conclusions : The patients with adolescent major depressive disorder showed statistically significant FA de-
crease in the DTI-based structure compared with healthy control. Therefore we suppose DTI can be used as a bio-
marker in psychotropic drug-naive adolescent patients with first onset major depressive disorder.
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Table 1. Epidemiologic and clinical characteristics of participants(patients and healthy control)
Patients Controls p value F value(1,51)
Total, n 26 27
Female, n(%) 16(61.5%) 22(78.6%)
Age(mean=SD,) 155+1.9 16.0+1.0 N.S. N.S.
School years(mean +SD) 9.92+19 10.0+0.84 N.S. N.S.
IQ(mean=+SD) 97.8+14 123+12.9 0.69 6.80
HAM-D(mean+SD) 21.3£5.1 0.15+0.45 <.01 21.1
CDI(mean+SD) 28.9+8.9 55+t4.7 <.01 12.0
DUP(mean=+SD, months) 13.3£18 N/A
Comorbidity 2 Panic disorders
1 Tic disorder
1 Dysthymia
SD : standard deviation, DUP : duration of untreated period, N/A : not applicable, N.S. : Non significant
Table 2. FA, RD, MD, AD in whole brain analysis
Cluster . MNI coordinates at signal peak Number of Corrected
White matter tract
No X y z voxels p value
FA 1 Rt SLF* 26 —-58 29 118 0.07
Rt IFOF*
2 Rt PCR** 21 -33 39 231 0.08
3 Rt IFOF* 24 30 -6 40 0.08
4 Rt IFOF* 27 32 -2 19 0.08
5 Lt ACR** —24 16 30 126 0.09
RD 1 N/A 1 —42 —46 35 0.38
2 18 =59 -34 12 0.38
MD 1 N/A -13 —66 =27 5 0.71
2 -13 —68 =25 1 0.71
AD 1 N/A -9 —66 =27 10 0.74

* . JHU White-matter Tractorgraphy, #* @ JHU ICBM-DTI-81 White-Matter Labels. FA :
MD : mean diffusivity, AD : axial diffusivity, SLF : superior longitudinal fasciculus, IFOF :

terior corona radiata, PCR : posterior corona radiate

fractional anisotropy, RD : radial diffusivity,
inferior fronto-occipital fasciculus, ACR : an-
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Fig. 1. ROI analysis results compar-
ing fractional anisotropy(FA) val-
ues in control adolescents and
those with depression. Red-yellow
color indicates FA decrease. A
Right superior longitudinal fascicu-
lus including and right inferior fron-
to-occiptal fasciculus(coordinate :
29, —59, 25, voxel size : 246). B :
Right superior longitudinal fascicu-
lus including and right posterior co-
rona radiata(coordinate : 21, =33,
39, voxel size : 231). C : Right superi-
or longitudinal fasciculus including
and right inferior fronto-occiptal
fasciculus(coordinate : 24, 30, -6,
voxel size : 36).

Table 3. ROI analysis on right superior longitudinal fasciculus

FA . MNI coordinates at signal peak Corrected F value
White matter fract No voxels

ROI X y z p value (4,48)

Rt SLF* Rt SLF* 1 29 -59 25 246 0.01 >3.74
Rt IFOF*

Rt SLF* 2 21 -33 39 231 0.01 >3.74
Rt PCR**

Rt SLF* 3 24 30 -6 36 0.01 >3.74
Rt IFOF*

= 1 JHU White-matter Tractorgraphy, #x . JHU ICBM-DTI-81 White-Matter Labels. SLF : superior longitudinal fasciculus, IFOF : inferior
fronto-occipital fasciculus, ACR : anterior corona radiata, PCR : posterior corona radiate
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[1Appendix []

Skull Stripping Image(c01-¢28 : control, d01b—d28b : patients)

161







163







g |

g 3

‘;.'f"

x
-




