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Regional Cerebral Perfusion Abnormalities Assessed with Brain SPECT in
Early-onset Schizophrenia : Statistical Parametric Mapping Analysis
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Objectives : A voxel based investigation of cerebral blood flow was conducted to identify functional differences du-
ring resting state between children with early-onset schizophrenia and normal controls.

Methods : 19 children and adolescents with early-onset schizophrenia (8 boys and 11 girls, mean age 14.0 £ 1.7 years
old) and 17 comparison children (13 boys and 4 girls, mean age 11.0+ 1.9 years old) were examined by HMPAO-SPECT.
The SPECT images were compared using statistical parametric mapping analyses, controlling for age and sex.

Results : Increased cerebral blood flow in left medial and inferior frontal gyrus, right superior and middle frontal gyrus,
both inferior temporal gyrus, and right cerebellar tonsil was found in children and adolescents with early-onset schizo-
phrenia compared to control subjects. In addition, decreased cerebral blood flow in right thalamus, left posterior cingulate
gyrus, right anterior cingulate gyrus and relatively wide areas from left medical frontal gyrus to superior parietal lobule
were found in children and adolescents with early-onset schizophrenia compared to control subjects.

Conclusion : The results of the current study provide additional evidences for brain areas involving the onset of
schizophrenia in early age.

KEY WORDS : Early-onset Schizophrenia - SPECT - Regional Cerebral Blood Flow.
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(metaanalysis) ?141= 37} (hippocampus),” A4 (thala-
mus),? A5 4 (frontal lobe)? 2] £2727F B =T

Gl gxE AFE|EY (single photon emission com-
puterized tomography, ©18} SPECT), <4z} @524 (po-
sitron emission tomography, ©|3} PET)2 ©]43 7154
Hd A7elXE AFET 554 (temporal lobe) 2] EF
U @49 Wisle] tigh BuEo] glojghtt. Zakzanis 50
13#9] SPECTE ©]&3t I+ 58S PETE o]8% 4
Toll gt FEEAex A ¥ 44, 3&5F (inferior tem-
poral lobe), AF=F4 (superior temporal lobe) 2] 7%
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Table1. Demographic variables in patients

Schizophrenia Control

Variables (n=19) (n=17) p value*

AGE

Mean(SD) 1400 1.7) 11.0( 1.9 <.001
Gender

Boys 8 13 <.001
KEDI-WISC Not significant

Mean(SD) 93.2(10.8) 101.3(11.2)

Range 82—-120 100—-121

No. of patients receiving antipsychotics on the date of scan

Risperidone 12
Olanzapine 3
Clozapine 1
None 3

* ! by Htests or x Zsquared iest as appropriate. KEDIWISC : Ko-
rean Educational Development Institute-Wechsler Inteligence
Scale for children
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PAO7F £4151%12H, SPECT %%+ triple head gamma
camera(Prism 3000 ; Picker International, Cleveland, OH)
with a low—energy, high—resolution parallel hole colli-
matorg A3l F53131th Energy window: 140 keV
with a 15% width® 2433t} 120 frameS step—and—
shoot modeZ #5394, 7t frame 2037 535 A
0]t} Frame2 128 X 128 pixel 71 %, transaxial image
T Metz filter (x=1.5~2.0) & &3l 64 X64 matrix® A7
AEIReH, ZE 9L Chang's methodS AFE3}1 atte-
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&2 FA Aolg BA57] Y3 Statistical Parametric
Mapping (SPM)#®' & A18-815it}. SPM2 (Statistical Para-
metric Mapping 2, Wellcome Department of Cognitive
Neurology, London, UK) software® AR3lo], BE G4
< AR sErE woldS AASH] S8l SPM soft-
wareolX AFH the Tc—99m—HMPAO SPECT standard
template22] spatial normalization#8S ARE?® Affine
transformation template’d?] =& TFAZ o Al&
12718 optimal parameter & ©]= Z-& A48 AA s}
7] 98] 343t Transformation®] B B4 template
Zre] wl B8 2lojE discrete cosine transformation®llA] A
23 AF A" smooth basis function®] 7] & A}
&8 vAdEA 55 el 98 AASSI) Spatial norma-
lization& A3 J4L isotropic Gaussian kernel with 16
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Fig. 13} Table 201433, 5712] voxel A olA] FAE
gy o5 HAFI}F iR Tl vid felsA Sk A
o2 JeERdth(p<.001) (Fig. 1, Table 2). o) 87 S7}
4oL F= JYAFol3(medial frontal gyrus) ol A5
o] o]2 = o (Talairach coordinates x=—234, y=54,
z=—4, voxel numbers : 1312, Z=4.86, p<.001), $= A+
AFo)Ha} F4F o) (Talairach coordinates x=40, y=46,
z=—8, voxel numbers : 923, Z=4.12, p<.001), &= 3=
o] (inferior temporal gyrus) (Talairach coordinates x=
—48, y= 61, Z=3.70,

OlF=AN GiZZ) Yt @R FNE 22
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-6, z=-30, voxel numbers :

Fig. 1. Brain areas with significantly increased perfusion in children with schizophrenia compared to controls(p<.001). Z-map(mean
image of eary-onset schizophrenia minus mean image of control) is displayed on a glass brain. The colored areas indicate sta-
fistically significant increase of cerebral blood flow in children with schizophrenia by analysis of covariance covarying for age

and gender(p<.001).

Table 2. Brain areas with significantly increased perfusion in children with schizophrenia compared to confrols (p<.001)

Number of voxels Brain regions included in cluster Side Coordinates(x, y, 2) Zi/eo?:e p valve
1312 Medial and inferior frontal gyrus Left —-34, 54, —4 4.86 <.001
923 Superior and middle frontal gyrus Right 40, 46, -8 4.12 <.001
61 Inferior temporal gyrus Left —48, —6,-30 3.70 <.001
178 Inferior temporal gyrus Right 58, —28, —20 3.69 <.001
51 Cerebellar tonsil Right 46, —58, —34 3.51 <.001

N 7

Fig. 2. Brain areas with significantly decreased perfusion in children with schizophrenia compared to controls. Z-map (mean image of
control minus mean image of early-onset schizophrenia) is displayed on a glass brain. The colored areas indicate statistically
significant decrease of cerebral blood flow in children with schizophrenia by analysis of covariance covarying for age and

gender(p<.001).
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Table 3. Brain areas with significantly decreased perfusion in children with schizophrenia compared to controls (p<.001)
Number of voxels Brain regions included in cluster Side Coordinates(x, y, z) Zii?:e p value
6811 Superior parietal lobule Left —28, —36, 48 514 <.001
216 Thalamus Right 4, -36, -2 3.81 <.001
129 Posterior cingulate gyrus Left —-28,-72, 14 3.80 <.001
248 Anterior cingulate gyrus Right 22, 38 8 3.66 <.001
p<.001), 9= &&Fol3(Talairach coordinates x=58, pofrontalityS B 1% H = S5 FF 5d0] A
y=—28, z=—20, voxel numbers : 178, Z=3.69, p<.001), ol PET FA4& BS54 Ao|th¥ ubgx7]9) AJQl ANRY
& 4¥ WX (Talairach coordinates x=46, y=—58, z= ¥ #x}s} FF 7.497 X8 P2 A} PET e iz

—34, voxel numbers : 51, Z=3.51, p<.001) gt}
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Fig. 29} Table 38, 4719 voxel TN HAEA
W obg7e] HERF7} dixwel vld] fojatA Aad AL
2 YeRdthp<.001) (Fig. 2, Table 3). ©|3 7 74 ¥
A2 & YAFolRelA J= 477 (superior parietal
lobule) 3% $-= ZAYo|#H (precentral gyrus) ol o]+ 9
& (Talairach coordinates x=—28, y=—236, z=48 ; voxel
numbers : 6811, Z=5.14, p<.001), $= A (Talairach
coordinates x=4, y=—36, z=—2, voxel numbers : 216,
Z=3.81, p<.001), & $5 ulo](posterior cingulate gy-
rus) (Talairach coordinates x=-28, y=-72, z=14, voxel
numbers : 129, Z=3.80, p<.001), $& A5 wo]=H ante-
rior cingulate gyrus) (Talairach coordinates x=22, y=38,
z=8 ; voxel numbers : 248, Z=3.66, p<.001) F°]3ich
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£ ATelM TREHE $5 ATl FaTo1%Y 4
3} 212 A7) BAREE Al #EHE hypofron-
tality” Sh= At Aok, AaRdd Bl hypofron-
tality’ & g tife] A7E AL ARG B o
Aog sgom, ropy] i HARd FolE tgoR
A58 A continuous performance test) AJBA)] hy-
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frontality’ 7} 2] 23 e AT E 1 3
7t ke A%E Rusha, g atolA #29 hy-
pofrontality’ 7} A2 A|&7|7kot okEe] Falel HAPE
W& 7FeAdol AXBIZIE sigich & A7l wigs Ad
174 (dorsolateral prefrontal cortex) & F57F A4S
Bolg A2 Y 2] ol 2 tto R & A Avd 7tF
“Jo] 21, ‘hypofrontality’ 7} FAE-gHyo] s m
2 vEh k= A& 7HAS ARt Lo AR
W olEg thdoz Uy £49 HE A a7
AN WY 27 de AATFo|FT FHTFoIFe £30] Yz
T zZol7h gl Aol Ry wet Aaske dH4E
HR A% o]d /MdE At w9l HAFYALE
AFEH M dER HAHAJAA7)E2] 3l A7) &
Aete HY9gos 434 gtk

£ Apolres =3 & ) 13592 (medial prefrontal
cortex) 8] ¥ H-¥-(anterior rostral part) (Talairach coor-
dinates x=—34, y=54, z=-4) 9] H¥HF FTI1E H&E ¥
£-(caudal part) (Talairach coordinates x=—10, y=—22,
z=60) 9] H&7F FAE ¥olx vk f ARFHAL social
cognition®l] FoJsh= o7 AEGH A self-knowledge,
person perception, mentalizing 5 social cognitionol¥ =
23 98 e ZoR dEA glon, JAUEEE A
A o] §-919] 87 AU, social cognition A} 73 Al &
N7} F718HA] ke BAo) Buso] $oh® Vidal 577
< 2o BAEGE obsS 597 FHAET ATl
A U AdFAe) 84 vt wiEeld 502 (dorsal—
to—ventral pattern) 22 PHAth= AL B3lgE=d|, £
ATt wiS—HZ I} D35 (dorsal—caudal medial fron-
tal cortex) 8] FZF7Het H5—-U4F f 4854 (ventral—
rostral medial frontal cortex) 2] @F44E BojE= AL
olglgh v} WATYHY §47A9} GA|FH= 2ol
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5 AS wolFe 2 AFex] RASK #EE 99 F
sholtt. wolg £39) ZaE ARV 9 Aolr] BAEE
Hold duEA rugT Qe 28 FY soln B 4
T A= ol 71E2 dF8 Ak ot WS
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Z A 73571 A5 4H HEY F A oy
Andreasen®] 7FdS S8k Aoln, 27 HAIE
Aol 2829 7k} A1 §79) ZaleH e
& o)A AT RS Aok

o] A9 eAHORE YA OT T FAEIHLS
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