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ABSTRACT

Objective . The amygdala has been considered to be a critical region in the pathophysiology of social
anxiety disorder, but subregional connectivity pattern has not been examined yet despite lots of previous func-
tional neuroimaging studies.

Methods : Resting-state functional magnetic resonance imaging data was obtained in 19 patients with so-
cial anxiety disorder and 20 normal controls, and default mode functional connectivity with each of basolat-
eral, centromedial and superficial areas of the amygdala was measured and compared between the two groups.

Results : Differential amygdala-based networks between the two groups were distributed to all over the
brain. In particular, however, a bias on the amygdala-cingulate pathway was observed in the superficial amyg-
dala only. Connectivity strengths between the superficial amygdala and perigenual anterior cingulate cortex
were correlated with scores of social interaction and avoidance.

Conclusion : Our findings provide new insights into understanding of the intrinsic cognitive bias model
of social anxiety disorder. An abnormality in superficial amygdala-anterior cingulate connectivity may influ-
ence on cognitive processing of socially-relevant information in social anxiety disorder. (Anxiety and Mood
2014;10(1):44-51)

KEY WORDS : Social anxiety disorder- Amygdalar subregions - Functional connectivity - Functional magnetic
resonance imaging - Cognitive bias.
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terior amygdaloid area, amygdala—hippocampal area, amy-
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SAD (N=19) HC (N=20) t/ g% p value
Age (years) 23.6+ 2.0 23.6£2.3 0.07 0.94
Gender (male/female) 10/9 10/10 0.00* 1.00
Education (years) 155+ 0.6 149+1.5 1.43 0.16
LSAS-SR 83.3£16.8 25.5+£7.3 14.09 <0.0001
Social Interaction 39.4+ 8.5 12.0+4.9 12.47 <0.0001
Performance 43.8+10.1 13.5+4.1 12.40 <0.0001
Fear 443+ 9.0 14.3+4.8 13.10 <0.0001
Avoidance 39.0+ 9.0 11.1£3.8 12.68 <0.0001
# . Pearson’s chi square value. LSAS-SR : Liebowitz Social Anxiety Scale-Self-Report, HC : healthy control, SAD : social anxiety disor-
der
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Table 2. Group differences in functional connectivity of the basolateral amygdala

i MNI (mm)
Amygdala region Target . - - Number of voxels
R. Basolateral

HC >SAD R. Cuneus 8 =76 22 98
L. Fusiform gyrus -36 -36 —24 37

R. Cuneus 8 —86 44 20

R. Cerebellum 32 -34 -34 18

R. Ventrolateral prefrontal cortex 62 16 2 10

SAD >HC L. Caudate nucleus -20 12 20 70
R. Inferior temporal gyrus 48 =12 -36 58

R. Caudate nucleus 18 10 26 33

R. Dorsolateral prefrontal cortex 18 48 32 28

R. Caudate nucleus 22 24 20 21

L. Thalamus -12 -8 16 18

L. Cerebellum -18 -86 -32 18

-34 -70 =36 17

Precuneus 0 —66 36 16

L. Thalamus -20 —14 14 15

L. Inferior temporal gyrus -38 0 -30 10

L. Middle temporal gyrus -52 0 —26 10

L. Basolateral

HC >SAD R. Angular gyrus 40 =70 20 60
R. Fusiform gyrus 26 —66 -8 35

R. Cuneus 22 -78 22 33

R. Cuneus 10 =76 24 24

L. Temporal pole —42 18 -22 22

R. Middle occipital gyrus 28 -78 38 13

L. Cuneus -22 —64 26 13

L. Fusiform gyrus -34 -34 —26 10

SAD >HC R. Superior temporal gyrus 40 —44 10 13

R. i right, L. . left, MNI : Montreal Neurological Institute, HC @ healthy control, SAD : social anxiety disorder
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Table 3. Group differences in functional connectivity of the centromedial amygdala

MNI (mm)
Amygdala region Target 7 . - Number of voxels
R. Centromedial
HC >SAD R. Somatosensory cortex 12 —60 68 30
L. Precentral gyrus -22 -16 74 25
L. Midbrain -4 -32 -18 20
R. Insula 38 —24 10 16
L. Cerebellum -8 —44 -20 13
R. Cerebellum 12 —44 -16 12
SAD >HC L. Middle occipital gyrus —24 —88 20 14
L. Centromedial
HC >SAD L. Supplementary motor area —4 22 60 60
L. Dorsolateral prefrontal cortex -36 38 20 13
L. Supramarginal gyrus —54 -30 30 13
L. Putamen -20 4 0 12
SAD>HC L. Cerebellum -30 -32 -28 74
R. Fusiform gyrus 42 -36 —22 47
L. Cerebellum -32 —54 —48 25
L. Cerebellum -18 —46 =50 18
L. Thalamus -28 -32 2 16
L. Cerebellum -20 —56 —22 13

R. T right, L. : left, MNI © Montreal Neurological Institute, HC : healthy control, SAD : social anxiety disorder
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Table 4. Group differences in functional connectivity of right superficial amygdala
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. MNI (mm)
Amygdala region Target ” ” 7 Number of voxels
R. Superficial
HC >SAD L. Thalamus -16 -16 16 46
L. Inferior temporal gyrus -36 —4 —26 22
L. Cerebellum —38 -76 -33 18
R. Inferior temporal gyrus 56 -18 —38 16
SAD >HC R. Lingual gyrus 22 -98 2 16
L. Subgenual anterior cingulate cortex -20 12 -20 14
L. Perigenual anterior cingulate cortex —4 36 —4 13
R. Inferior temporal gyrus 40 —66 4 12
L. Superficial
HC >SAD L. Inferior temporal gyrus —42 -14 -20 14
SAD >HC R. Middle temporal gyrus 60 —40 —4 31
L. Angular gyrus -50 —58 32 27
L. Supplementary motor area -8 16 50 21
L. Temporal pole =30 10 -38 20
L. Supplementary motor area 0 10 56 17
L. Subgenual anterior cingulate cortex -16 14 -22 17
L. Thalamus -18 —40 24 13
L. Middle cingulate cortex -18 —24 52 12
R. Middle cingulate cortex 16 -20 48 11

R. i right, L. : left, MNI : Montreal Neurological Institute, HC : healthy control, SAD : social anxiety disorder
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Figure 1. Relation between subscale scores of Liebowitz social anxiety scale (LSAS) and Amygdala-based Functional Connectivity. = :
p<0.05. CMA : centromedial amygdala, SFA : superficial amygdala, pgACC : perigenual anterior cingulate cortex, HC : healthy
control, GSA : generdlized social anxiety, R : right hemisphere, L : left hemisphere.
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