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A diffusion tensor imaging study of white matter in first episode neuroleptic-naive early-onset schizophrenia”
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Abstract; Objective To investigated cerebral structural connectivity and its relationship to neuroleptic-naive individuals with
first episode early-onset schizophrenia using diffusion tensor imaging (DTID) which could demonstrate the white matter integrity.
Methods We recruited subjects with first episode DSM-]\ early-onset schizophrenia who had never been exposed to antipsychotic
medication(n=19) and sex,age-matched healthy volunteers(n=19). All subjects received DTI and structural magnetic resonance
imaging scans. Voxel-based analysis was performed to investigate brain regions fractional anisotropy(FA) values. Results ~Statistics
revealed that schizophrenia patients showed significant FA reduction in left inferior frontal gyrus,left temporal gyrus, left occipital
lobe and right middle temporal gyrus as compared to healthy subjects. Conclusion Deficits of white matter integrity in widespread
brain regions of the first episode neuroleptic-naive early-onset schizophrenia patients. The presence of white matter abnormalities in

the early-onset patients is suggestive of being related to the etilology of schizophrenia.

Key words: early-onset schizophrenia; magnetic resonance imaging;diffusion tensor imaging; white matter;fractional anisotropy

G40 43 B4RE JE — b AR 3 L BOSR 2% Y T RE RS P
KB BHREIE 10, W3R 24 R D BE 18
% DAET & - FR O % OKS #h 4 24 5E (early-onset schizophrenia,
EOS) . K #it 73 2LAE (15 B AR HG 52 A, 28 4 HC 0 WL 1 3 AS 0
o Kb MR RERERUER MO EENREZ—.
AR UL IA S R 43 Z40E 14 95 BT AR F 2 Sk 2 i kLA 1 4
E PR IR EO5K B i {% (diffusion tensor imaging, DT & —
ol Fe PR AR A, B T R [ B (white matter, WMD) £F 4k 1)
FEAT S VFH JR A A0 11 5T 20 23010 2 % 3 2 1 L WL M 1 JT 5
PERY SR o BRI 46 G 25 A IR R D RE R 45 L B Y R
A BE 5 RS A 43 ZLRE (9 998 AR FIAE OG . X AR 1B T IR A A
% H£ ¥R 1% (magnetic resonance imaging , MRD #} 5% it % 31F , #F
SR IUAE P o> ZLAE BB B O 1 BT 58 R 3 5k G B 45
TRUVST R I A 1 9 — A E B4 A S 45 1 5 (fractional
analysis, FA) , BT IR OC A BT £F 4 1 %5 % H A2 W BEHH P
R TP A5 R o A [R) B 5 005 45 I 1 Y 58 R P R L 2
AT B DTIX A BRI 2 Z 30 250 W R i . H i,

* BEWBE:sMAHE TR IR B H (08Y0242) ,
g TAE,  # RS —EH.

AT TR 1 e A ARG 4 25 4 19 JL B 75 0 4 RS A 4 Z4AE 5 fik
JE Xt BRI A2 W FA (L EAT BR824 BT v LA 2803 HE B 25 9 %ot
0 F1 5 09 5% )

1 ERE5H®

L1 — VR TEAN M BT A A ZH B0 B 5 0 R ) R % A 48
WEo R R B 09, 0 Sk UER IR BoA T M ST B A R R 0 A
W, iAES 5NN R A B, A LA AT R 8 2 e
BN, PR R BUAE N T ELTE RS 5 S AR B0 e A A
AAMD SR E R EER RS S, BE4 . RE
2009 4F 10 H & 2011 4F 9 H B W I 2% B 55 — i 1 Be &S 1 B
1138 B B 1 JLTE A AR o 2 L 19 GRS (R R /D
F 18 ) Hep B 9 il 4 10 B F il 12~17 %, FH A5+
L7345 BB R, LA RSB ks, ¥
HARTF . XHRAh RS IS 19 & @, H,
BG4 10 B AR 12~17 %, P (1521, 85) %, HAE
(R I R E =T B 2 B NN VIR (VA = O NI
B WA A P N R I O T L R 2 S (P>

YEE T v L L0 (1974 —) Bl IR, 3222 DA SRS 1 S5 19 38t 1% B 1%



EREF 20145 8 A% 43 5% 24 B

0.05), HEBRARME ™ T 1Y B (RSP S50 L B 1 MR LU AR
T A LR B B IR YT S B A TR R R Y A A . Sk
5 MRI 41 7 & B W] 58 0 45 04 5 % & - MR 493 B A R
Y IR .
1.2 kiR DTI W2 7E 1. 5T ML#s L3R
B, BRIk i€ E GE 247 1. 5T Signa MRI 3 #
H R 1% & 4t (General Elecric, Milwaukee, USA) , 8 i 18 47 35
[ 1 2 o S 1 il W o Y L P e N R e D S )
WS R B . A S 4R B R I R O L R 5 S,
K FH B & E E-SF T 1% (SE-EPD 5 31 ik 47 4k 7 31 4 5 LA
1E HR SR A S AT 1T 5 B A E 2R (AC-PO) 58 £, W BURE L 4R
TIW1 Fl T2W1 47, Dl fiflg TIWL A1 T2W1 $14, T1IW1
#5280 =AW R/ ] 3 A (TR/TE) =2 064 ms/9. 5 ms,
JZ )5 /18] B =6 mm/6 mm, i ff = 320 > 192, ¥ Jil K E (NEX)
=1.0. 28 =17 2. T2WI1 £ 2% T E o &/ ¥ 0 7]
(TR/TE)=4 160 ms/99. 1 ms, ZJ& /6] fF =6 mm/2 mm, 4
M =320 X224, R FL(NEX) =1. 0, Z$=17 |Z. DTI
BRI S8 E )/ W ] (TR/TE) =10 000
ms/97.2 ms, /22 /A fE =4 mm/0 mm,%E =128 X128, ¥ il
WH(NEX)=2.0,Z% =31 )2 . /& E K/N. 02 mmXx1.02 mm
X4 mm, FHGEE 340 s, FH ) W 5 GR G EL AT,
1.3 EMGsr i B3RS0 DCOM B i A DTIS-
tudio ( version 2. 40, Johns H opkins University Baltim ore,
MD) b, 31530 R ook d UR RS FA BG M Bo B R 5
K 1B T Matlab 7. 11 841y SPM8 B {444 4> 214 1 b=
0 B G m ME A 3 52 58 F IR #4827 BIF 50 I b Y i 181 3% (montreal
neurological institute, MND) f4 55 [A] B L, 88 J5 8 728 460 S 15 10
B2 38 8 % W i) FA BAZ g xR 1 B 7 5 1
FA B AT RUREA T K8 .
1.4 SEil2#Ab3E SPMS gl vy BUREAS ¢« K 56 ST TR AL, D)
P<C0. 001,22 A~ LA I 3% 82 — 7R 1 15 50 45 R 48 v X 380 Sk 41 1)
A 25 e X XA BT Y R B R T R R R B R
B B IE 5 19 B A ) P<C0. 05, 76 i Zh E )R A% 23 Hr 4k 1 Ca-
nalysis of functional neuroimages, AFND F1 315351 . 25 kb
BRSP4 S0 2B H AL R o I A R 4T 4 FA[ER 257
X FRAS A 22 S X 48, MINT 4 F5 F] Talairch Daemon Client %k {4
S5 % I ki DX LR A A i X 1) 2 TR) 47 2 XY L Z(ram) 3R
TR o
2 % ES

HRTBREFAENSE RIS, KA T Il 228
T IE] AR A A (RS A DX BT R AL FA (BN T
XFHRZL (P<C0.001), FAMHBETRMXEIE 1 ME 1, &
HRIEAR FAEA RIS,

*1 BHINESEASHRARKR FAERE

TR X 8 (P<<0.001)

FAfHA BEW  Kikek Voxels MNI A Fg p
FEFIIINX e/l A (X.Y.2)

AR i 40 —16,26,—4  3.82  0.000
MR | Vi 71 —62.—56,—22 3.65 0.000
rent P 48 —28,—82,—6 3.68 0.000
i [m] H 30 50,—60,—4 4,07 0.000

1A 2 Bl (K (1) =22 (AlphaSim K 1F) .

3131

AZERT BB ATH A B C ZE R s D ZE380F Bl
1 HBHOREBEEANTEEREN FAETHEMREK

3 3t e

R0 53 BURE S — P 52 % (VRS AT 00 11 B0 2T 2 R 2% i %
AN DX P 2 ZERL S BT AR A R S L T AR 2 2 ORS  4)
ZUEMRIN 25 M REM B &, B A DT H AR iy ok &
JE e BUAE Al 2y BUIE BB A RS [ iR X1 B R S R, FACE B R
Z(0Y i i et R 1 5 N T (Y R v L R R P
WA il FA R0 AR

HAl A R R R Py 2UE 8 DTLOFRIFA 2. R
R A0 53 ZL0E AURAE T A6 BR0RS i 23 458 7T 68 A AR 0L 1) g 20 2F 10
FRAE R HR R ISR TR R 4 . Kamm S50 o il i &
H AR AT RE 15 & EOS K% | 1Y 558 1 5 B . phoe &
EOS &3, — So 35 {78 RN 5 09 i X 52 30 5% o At 49 g DX
U FE R R RV I B2 40 A S e B ™ O 45
5. Wiz X4 PR . Kumra M %4 )L 7 44 51 EOS i
17 DTURFSY , 85 5 B 0 [ AR R A% FA H AR, 370 8 pf
I3 BUIE R R C 2 A T N 1 BT e B S LR RE S L A
K 4> 2L M Zh ML B Z TR ) L IC I T i AT D AR B A
%, Kyriakopoulos Z£1" % 3 EOS % (1) /N ik FI T - 5 B FA
EAIE X BRI 0 7R B 4% /0N I 1 B R TR X 1 Y S
A RE S A AE RO AR 1 R AR A K, Freitag %090 jij 27 4t
FR BRI 2 R GETE 0 (TBSS) J5 i . 25 3k 3L EOS (R & 1y #
A I A 00 5 01X P B R FACE BT SR B S FORS A 4 2L
52 R B AR A . Peters 215l DT #F 55 1E % & 4 4F
M BUR BRI 220 BN A BT AR 4R i FA H I B3 e . 42
TN AR I R M B B R T IR R B ARG
143 L0 N 15 S REORS T 43 0 3 1 L BRI 1 T o8 R M 32
PR T DRI LR F RS B T AR 2R Al RURE Bl &
EEM—ANEEIEIR. Clark 207 B 58 (3 5 56 5 1 5 L%
SN A A 43 BUAE 1 AR O A B LA TR BB Y L 2
BRI KRG A o R R R B E A s .
Henze 8577 % BUE % 75 /0 4F B0 2 95 100 K5 0 43 249 283 1) IO G
REJ FA B & T M. Schneiderman 577 5% F 4% W7 1 BF 5%
FNGN 18 AT 5% 7 12 8 2 75 /0 45 J0 095 19 RS Al 20 24 RE 0 R A I 1
R 9P HRRG A 53 R DL R At R 0] R 4 22 ] 7 i I A FRURA 1 9 6
WS AR . DF S R AR L T AR R R Pl 2 BUE 5
JRUAFE S R A PR 43 BLE B IR A LR — AR P2 R E



3132

HERR b0 SR T FE T DA I R0 RS B 43 B 13X i R
Jn . EOS W DTIAF 52 45 £ R F il X ) FA (B 19 T B
XA [R] T R RS Ao AR 1 A 2% L LA SR 2
T BN LR A R 2R .

ARG THRE FAEHNY ST 5 5. &3 EOS i
U — I X TR EF 4 4 S TS (FA ) B 5 KT
e BREXT R A 33 26 o X 4 A2 A R TR 22 0 L A B A
Wl R . B S R A E T e A IR 2 B 1 R R o
i R A 3 B X8, O o0 A M B A L B 2 ]I T R E
M. 5 E N AR A S R IOR Mo 240 BLR 19 DTTHFSR
S5 R LR 2 b & B A A DX 3L A AR Y FA (R
ARG 1 45 5 SRR i 3 B0 TG R 2 2 M T B8 2 RS A 43
ZAAE (5 B2 ML L R B 250 i EOS 1Y 14 5 BIF 5% Sy 38 A R
43 4 1) 25 0 22 TR 2 s DL R — A R ik .

SE

[1] Davis KL, Stewart DG, Friedman JI, et al. White matter
changes in schizophrenia:evidence for myelin-related dys-
function[ J]. Arch Gen Psychiatry,2003,60(5) :443-456.

[2] Spalletta G, Tomaiuolo F,Marino V,et al. Chronic schizo-
phrenia as a brain misconnection syndrome:a white mat-
ter voxel-based morphometry study[ J]. Schizophr Res,
2003,64(1):15-23.

[3] Uranova N,Orlovskaya D, Vikhreva O,et al. Electron mi-
croscopy of oligodendroglia in severe mental illness[]J].
Brain Res Bull.2001,55(5):597-610.

[4] Kyriakopoulos M, Perez-Iglesias R, Woolley JB. et al. Effect
of age at onset of schizophrenia on white matter abnormalities
[J7. Br J Psychiatry,2009,195(4) ;346-353.

[5] Fitzsimmons J, Kubicki M, Shenton ME, et al. Review of
functional and anatomical brain connectivity findings in
schizophrenial J]. Curr Opin Psychiatry,2013.26(2):172-
187.

[6] Minami T, Nobuhara K, Okugawa G, et al. Diffusion ten-
sor magnetic resonance imaging of disruption of regional
white matter in schizophrenia [ J]. Neuropsychobiology,
2003,47(3) :141-145.

[7] Lee DY,Smith GN,Su W,et al. White matter tract abnor-
malities in first-episode psychosis [ J]. Schizophr Res,
2012,141(1) :29-34.

FTREF 201458 A% 4355 24 9

[8] Chen L,Chen X, Liu W,et al. White matter microstruc-
tural abnormalities in patients with late-onset schizophre-
nia identified by a voxel-based diffusion tensor imaging
[J]. Psychiatry Res,2013,212(3):201-207.

[9] Kamm S, Ashtari M, McMeniman M, et al. Reduced frontal
white matter integrity in early-onset schizophrenia:a prelimi-
nary study[ J ]. Biol Psychiatry,2004,55(12) :1138-1145.

[10] Chiapponi C,Piras F,Fagioli S,et al. Age-related brain trajec-
tories in schizophrenia:a systematic review of structural MRI
studies ] ]. Psychiatry Res,2013,214(2) :83-93.

[11] Kumra S, Ashtari M, Cervellione KL, et al. White matter
abnormalities in early-onset schizophrenia: a voxel-based
diffusion tensor imaging study[J].J Am Acad Child Ado-
lesc Psychiatry,2005,44(9):934-941.

[12] Kyriakopoulos M, Vyas NS, Barker GJ,et al. A diffusion
tensor imaging study of white matter in early-onset schiz-
ophrenia[ J . Biol Psychiatry,2008,63(5):519-523.

[13] Freitag MT,van Bruggen T,Fritzsche KH,et al. Reduced
lateralization in early onset schizophrenia[ J]. Neurosci
Lett,2013,537:23-28.

[147] Peters BD, Szeszko PR, Radua J.et al. White matter de-
velopment in adolescence: diffusion tensor imaging and
meta-analytic results [ J]. Schizophr Bull, 2012, 38 (6):
1308-1317.

[15] Clark K, Narr KL,O'Neill J, et al. White matter integri-
ty, language, and childhood onset schizophrenia [ ] ].
Schizophr Res,2012,138(2-3) :150-156.

[16] Henze R,Brunner R, Thiemann U,et al. White matter al-
terations in the corpus callosum of adolescents with first-
admission schizophrenial J ]. Neurosci Lett,2012,513(2) ;
178-182.

[17] Schneiderman JS. Buchsbaum MS, Haznedar MM, et al.
Age and diffusion tensor anisotropy in adolescent and a-
dult patients with schizophrenial J]. Neuroimage,2009,45
(3):662-671.

[18] BB A e 3 A 37, 55, R P2 R 7. % 38038 Il 1 BT il
IR A R BT ST ] P AR OR R e KL 2011, 44 (3)
131-134.

R H 9. 2014-01-21 &[] H #9:2014-05-07)

CEAE56 3129 5O
using a manual technique[J]. Clin Orthop Relat Res,
2006,445(1):186-191.

[20] Bosker BH, Verheyen CC, Horstman WG, et al. Poor ac-
curacy of freehand cup positioning during total hip arthro-
plasty[J]. Arch Orthop Trauma Surg,2007,127(5):375-
379.

[21] R, B, MG 4. A% 8 T AR Jy 12 22 03 P AR A% #f o
e =4 CT B 7 L) ] BB Sh B, 2013, 21(15)
1528-1532.

[22] Hohmann E, Bryant A, Tetsworth K. A comparison be-
tween imageless navigated and manual freehand technique

acetabular cup placement in total hip arthroplasty[]J]. ]

Arthroplasty,2011,26(7):1078-1082.

[23] Kanoh T,Hasegawa Y, Masui T,et al. Accurate acetabu-
lar component orientation after total hip arthroplasty u-
sing an acetabular alignment guide[J]. J Arthroplasty,
2010,25(1) :81-86.

[247] Pierchon F,Pasquier G,Cotten A,et al. Causes of disloca-
tion of total hip arthroplasty. CT study of component a-
lignment[J]. ] Bone Joint Surg Br,1994,76(1) :45-48.

[25] Wines AP, Mc Nicol D. Computed tomography measure-
ment of the accuracy of component version in total hip ar-

throplasty[ J]. J Arthroplasty,2006,21(5):696-701.

(Wi B #1:2014-01-08 &[] H 19 :2014-04-08)





