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Table 1. Demographic and clinical characteristics of pa-
tients with schizophrenia and healthy comparison subjects.

Patients Control subjects
(n=10) (n=10)

Mean SD Range Mean SD Range
Age (y) 249 48 20~30 226 14 20~30
Education 133 23 9-~16 143 11 12~16
IQ 1115 57 97~132 1144 85 100~121
MMSE 29 08 29~30 298 04 29~30
SES 29 06 2~4 23 035 2~3
Parents SES 2 07 1~3 21 07 1-~3
Age of onset 232 43 18~28
BPRS total score 247 38 21~34

*Patients and healthy cmparisonsubjects were matched throughout
all the demographic variables (paired two-sample t-test, p>
0.05). IQ: intelligence quotient, MMSE: mini-mental state exam-
ination, SES: socioeconomic status, BPRS: brief psychiatric rating
scale

s =R

1A

==y

Bisddas 018 219 &0ls g e
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Table 2. Group activation results, thresholded at height p<0.005 and extent corrected p<0.05 (n=10 in each group).

Control group Patient group

Anatomy BA* R/L f
X y z Zscore f X y z Zscore f

Superior frontal gyrus 8 R 4 31 44 391
6 R 6 14 48 34 6 14 49 3.55

Middle frontal gyrus 8 R 26 14 38 291
9/46 R 48 15 18 © 292 46 36 15 3.58
L —44 11 31 3.81 —46 15 25 322
6 R 30 14 53 407 26 15 58 312
L —32 8 51 3.8 —26 16 53 295
Inferior frontal gyrus 10/46 R 40 51 1 291
Anterior cingulate gyrus 32 R 12 26 23 3.6 8 26 23 345
Precuneus/ parietal lobule 7/40 R 34 —56 42 4.55 34 —56 53 348
L —34 —56 51 31 —34 —55 53 3.27
Visual area 17/18 R 24 -91 3 3.37 —28 —93 10 344
L —18 —97 3 416 24 —83 -8 3.06
Fusiform gyrus 37 R 48 —57 —-16 432 44 -55 16 2.68
L —40 —51 —14 3.77 —44 =51 -16 298

Putamen R 24 6 —4 4.09

L —-22 8 —4 43

Anterior insula R 36 21 -9 3.97 32 23 -8 3.39
L =30 27 -6 4.04 —34 15 -7 293

*Anatomical location of the maximum activation is given along with its Brodmann's area nomenclature (BA). "Hemisphere L- Left,

R- Right. TExtent threshold voxel value

(height)?} 57+ (spatial) ¥ 91(p<0.05)8] Ze 7| &5
X (probability distribution; Zsore=2.58, p<0.005)& o] &3}
o] Aosbgieh"? Talairach #E A 249 Axe 2
Zboll sl df5-E2 Golet RE Tt of o(Broadmann
area; BA)9| A2 A¥siirt

Z I

BaFoll A BAY AEEE 80.6+£945%% k. 2T
< A} AEEo] 87.7+287%2 Aol vl v} g
= o] 2 vhehlQ) ch(paired t-test, t=4.28, df.=9, p=0.002).
T O4TS Fola AE7e BAE Helds ul ol
5
Z

v’o
% g BAOlA Z7te) B4l Talairach FHE 4
o] HExrut oodg x v, 2289 1 FFolA 2] extent thre-
shold voxel values Zgoe® Table 20 Fe}ir}t. 5ol 9
Ax}jolxt Azt o o (primary/secondary visual areas, BA17/
18)7 WAk o|F(BA3Y A Askuio} AAFES
o, 70 A% of ZHmiddle fromal gyri)2] w2l A% 314

Fig. 1. Group activation results of patients and comparison
subjects on a 3D rendered brain.

(dorsolateral prefrontal cortices, BA46/9)2} 4 4
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o
(putamen)o] =74 AelHoz HAgE g ow
A5 7] A(lateral prefrontal cortex, BA10/46)9] $-Z o}zl
A5 olg(right inferior frontal gyrus)e] A2 LTl A
uk ARG} ¥ e A9 ok A7 (quadrangular lobules)
o] & i EiollA #AsE ¢l o}, A (nodulus)} HE
(tonsi) 9] 42 ol FA = i ch(Fig. 1).

2. gXza =2e OF 2t 24
A Y T A

Zru|aE

A odod 7} Talairach # 3% 4] H2ewt ofod-g x y, z3
9 3 Bxol|A 2 extent threshold voxel valueE Zsorn®
Table 3ol L}e}c}. Table 3ol A= AA-FT w23 g
oA vlEgA-g HeledodS control subject > patientE A

Fig. 2. Group activation results
comparing healthy subject group
>patient subject group (in yellow)
and patient subject group >healthy
subject group (in blue). Talairach
coordinates in the superior-inferior
direction is shown in the upper
left corner of each axial slice
image.

:Cerebe‘lm fonsil
§ i

Cersellartivular /’

Table 3. Group comparison results, thresholded at height p<0.005 and extent corrected at p<0.05.

Patient > comparison Comparison > patient
Anatomy BA R/L
X y z Zscore X y z Zscore
Cerebrum
Superior frontal gyrus 8 R 6 31 44 341
Middle frontal gyrus 6 L ~-32 -1 53 2.95
8 R 24 17 36 3.03
Inferior frontal gyrus 10/46 R 40 49 1 331
Middle temporal gyrus 39 L —42 —73 13 3.67
Precuneus 7 L -7 -72 42 3.57
Parietal lobule 40 R 46 —-34 57 3.37
Fusiform gyrus 37 L ~38 —48 —18 3.26
Putamen L —-22 —4 4 297
Anterior insula R 30 29 -1 2.98
L ~-32 29 -3 2.84
Nodulus m 4 —58 -29 3.24
Uvula m —4 —46 -31 3.03
Tonsil R 14 -49 -31 3
L ~-14 —48 -33 3.03
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AT vl stels #AE B control
subject < patient 2. & L}E} Y h(Fig. 2). FAFF-oll 4] thz=oll
vl AHQ A X Gignahd] ZH4EE Ve A7 71EE
Asjw Azt o Eold FHG AGne] B
et of7felle 93 91 AT o] #h(right superior frontal gyrus,
BAS), %7} A5 o]2H(middle frontal gyrus, 3 BA6F} §-
%BAS), & A H(precuneus, BAT), #H& W3y ol
(BA37), k& A % (bilateral ant. insula), FZ 3] Z}(putamen)
o] gk 48l 75, TATNA Ak (quadrangular
lobule), <=X.(vermis), 9FZ H X (tonsil)e] F-Ao] ZHAH R
tf v, gAFola & AAS A (lateral prefrontal
cortex, BA10/46)2] & old] HF o|=k(right inferior
frontal gyrus)®} 92 T4 93(right parietal lobule, BA40)S-
$40] Z7hsisleh.
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Working Memory Mapping Analysis using fMRI
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Impaired processing of facial information is one of the broad ranges of cognitive deficits seen in patients with
schizophrenia. The purpose of this study was to elucidate the differences in brain activities involved in the
process of facial working memory between schizophrenic patients and healthy comparison subjects. Ten
patients with schizophrenia were recruited along with matched healthy volunteers as a comparison group.
Functional magnetic resonance imaging (fMRI) was used to assess cortical activities during the performance
of a 1-back working memory paradigm using images of neutral faces as mnemonic content. The patient
group performed the tasks with reduced accuracy. Group analysis revealed that left fusiform gyrus, right
superior frontal gyrus, bilateral middle frontal gyrifinsula, left middle temporal gyrus, precuneus and vermis of
cerebellum and showed decreased cortical activities in the patient group. On the other hand, an increased
level of activation in lateral prefrontal cortex and parietal lobule was observed from the patient group, all in
the right hemisphere. A decreased level of activity in the left fusiform gyrus among the patient group
implicates inefficient processing of facial information. An increased level of activation in prefrontal and parietal
neural networks from the patient group confirms earlier findings on the impaired working memory of patients
with schizophrenia.

Key Words: Schizophrenia, Memory, Fusiform gyrus
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