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| ABSTRACT I

O bjectives : Posttraumatic stress disorder(PTSD) has been primarily associated with emotional problems. Re-

cently, however, the impact of PTSD on cognitive processes has interested a growing number of resear-
chers. The current study is aimed at investigating the cognitive aspects of PTSD at both behavioral and
neurological levels.

Methods : We recruited individuals with PTSD who survived the Daegu subway explosion in 2003 as well as
non—PTSD individuals as a control group. To evaluate the inhibitory processes and the neural mechanisms, we
had these individuals perform the negative priming task simultaneously with functional MRI scanning.

Results : Behaviorally, the negative priming effect was intact in the control group but was not evident in the
PTSD group. In the imaging results, only the PTSD group showed the negative priming effect (i.e., increased
activation of the negative priming condition as opposed to the neutral condition) in the dorsolateral prefrontal
cortex, anterior cingulate cortex, and inferior temporal gyrus. The PTSD group also showed increased activity
for the positive priming condition as opposed to the neutral condition in the claustrum. These results confirm
and extend the previous findings that the integrity of the ACC is compromised in the trauma survivors due to
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disrupted white matter tract.

Conclusions : The current results suggest that deteriorated performance of the PTSD group may be due to
the functional problem as well as the structural abnormalities.
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Fig. 1. Schematic diagram of the negative priming task.
The presentation of the prime was followed by the
target and distractor. In the neutral condition, the
location of the target was irrelevant to the loca-
tion of the prime stimulus. In the positive condition,
the target was placed on the same location of
the target in the prime set. In the negative con-
dition, the target was placed on the same loca-
tion of the distractor in the prime set.
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Fig. 2. Activation maps of the contrast between the positive and neutral conditions in the PTSD group masked by
the same contrast of the normal control. The activated regions were determined with a threshold of
p<0.001 (uncorrected for multiple comparisons) and a cluster size of at least 10 voxels.
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PTSD > Normal

Fig. 3. Three dimensional activation maps of the contrast between the negative and neutral conditions in the
PTSD masked by the same contrast in the normal control. R and L represent the right hemisphere and the
left hemisphere, respectively. The activated regions were determined with a threshold of p<0.001(uncor-
rected for multiple comparisons) and a cluster size of at least 10 voxels.

Table 1. Response time(msec) and accuracy (%), with standard deviation in the parentheses, in the neutral,
positive, and negative conditions of PTSD and normal group

Group Neu Pos Neg
PTSD (n=13) Latency (ms) 1006 (107) 990 (97) 988 (92)
ACC (%) 96.1( 2.2) 91.1( 3.0 94.8( 2.8)
Normal(n=17) Latency (ms) 695 ( 47) 691 (51) 712 (49)
ACC (%) 98.5( 0.7) 95.0( 2.4) 98.6( 0.7)
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Table 2. Local maxima in the activated regions by the PTSD group for the positive versus neutral conditions and
the negative versus neutral conditions. The specific coordinates are presented in the MNI space ;
k represents the cluster size of activated voxels, and BA represents Brodmann area. The activated regions
were determined with a threshold of p<0.001(uncorrected for multiple comparisons) and a cluster size
of at least 10 voxels

Condition X y z k BA z Region

Positive>Neutral

PTSD>Normal 36 4 8 10 - 3.95 Claustrum

Negative>Neutral

PTSD>Normal 20 48 24 17 46 3.82 Medial frontal gyrus
-8 48 24 10 32 3.80 Anterior cingulate cortex
-16 0 36 26 24 3.69 Anterior cingulate gyrus
—24 -20 48 19 24 4.24 Anterior cingulate gyrus
—48 —24 —24 12 20 3.86 Inferior temporal gyrus
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