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ARTICLE INFO ABSTRACT

Keywords: Objectives: Previous studies have shown that microstructural alterations in white matter (WM) could contribute to
Neur?te orientation dispersion and density the symptom manifestation and support the dysconnectivity hypothesis in schizophrenia patients. These alter-
imaging

ations were pervasive, non-specific, and reported inconsistently across the literature. This study aimed to spe-
cifically investigate the microstructure alterations of the posterior limb of the internal capsule (PLIC) in first-
episode, drug-naive schizophrenia patients. Utilizing a multicompartmental biophysical model, we further
explored the correlation between these alterations and syndrome scale scores.

Methods: Thirty-two individuals with first-episode, drug-naive schizophrenia (FES) and thirty demographically
matched healthy controls were enrolled. High-resolution multi-shell diffusion MRI data were collected, followed
by the application of a three-compartment Neurite Orientation Dispersion and Density Imaging (NODDI) model
to scrutinize the alterations in white matter microstructure. Changes in sensory and motor fibers within the PLIC
were specifically focused on. Additionally, the correlation between these pathological changes and scores on the
Positive and Negative Syndrome Scale (PANSS) was investigated.

Results: The Neurite density index (NDI) in the left PLIC was significantly lower in FES patients compared to
healthy individuals, and positively correlated with PANSS positive syndrome scores (r = 0.0379, p = 0.046). In
the sensory component (left superior thalamic radiation within PLIC, STR_P), the NDI was significantly elevated
(p < 0.0001). Conversely, the NDI in the motor component (left corticospinal tract within PLIC, CST_P) was
reduced (p = 0.007) in FES patients compared to healthy individuals, and strongly correlated with PANSS
positive syndrome scores (p < 0.020) and PANSS total scores (p < 0.045). Moreover, the NDI deviation of STR
from total PLIC (fsrr_p) and NDI deviation in STR_P and CST_P compared to PLIC region (fpric) were significantly
higher in FES patients than in healthy controls (p < 0.00001), with an area under the curve (AUC) of fpic
reaching 0.872.

Conclusion: The study’s findings provided new insights into the discrepancy of white matter microstructure
changes associated with the sensory and motor fibers in the PLIC region in FES patients. These results contribute
to the growing body of evidence suggesting that WM microstructural alterations play a critical role in schizo-
phrenia pathophysiology.

Schizophrenia

Posterior limb of the internal capsule
Positive and negative syndrome scale
Neurite density index

Abbreviations: AUC, area under the curve; CST, Corticospinal tract; CST_P, corticospinal tract in posterior limb of internal casule region; DTI, Diffusion tensor
imaging; FA, Fractional anisotropy; FES, first-episode, drug-naive schizophrenia; FOV, field of view; HC, healthy control; NDI, Neurite density index; NODDI, Neurite
orientation dispersion and density imaging; PANSS, Positive and negative syndrome scale; PLIC, Posterior limb of the internal capsule; STR, superior thalamic ra-
diation; STR_P, superior thalamic radiation in PLIC region; TA, Total acquisition time; TE, echo time; TR, Repeated time; fp;c, NDI deviation in STR_P & CST_P vs.
PLIC region; fcst p, NDI deviation in CST_P vs. PLIC region; fstr p, NDI deviation in STR_P vs. PLIC region.

* Corresponding authors.
E-mail addresses: hhezju@zju.edu.cn (H. He), gaobin2017@zju.edu.cn (B. Gao), xialing@zju.edu.cn (L. Xia).
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L1 AREEEREX

¥ 8 BE #E 9% k% (diffusion magnetic resonance imaging, dMRI) #3146 | 46 22 4 &
AFHRY #ATH, RS ERZNREHE AMERAERERE, XRBEXRIRE
%) & A fl ik 2 A R AN, B AMRI KB SRR E L R S ) 2 B T 2 B 47 & R4
AN, EEEaR TRy T e, B 2B SEXEESH, A2 EHMHE
KEFOW . A BB ST BTN B ER RN KERREXFAREH, @M
RKBREMEERARFEANHER R KRN FELEN AN SHENETRE
Fg RAfTENRER, KAMEMBERRESHE RS RRN K AL REHE
X, TE\moee. BHERATETAFETFAEDZE XKW, Flb, A% E A
BRI NMEBAANEE, AHTERHEZETHERER. NrESULELZRXAS
TR I BN AE AL

REARLEFPEGEFET, ELUHRNEERNY G AR ESE, Fit
FAEMEENRENFELER, EXMTERELZICEG XM ERZNYH, [
Bt Bl AR R A P AR BRI TR NN, s, AR EA
ARA LR, ERESENORTERRBNRENSHTH. AT, MEHRE
FTRBFERTH AN, SENFERNBEM BT TFH TR ERHENEER
Bo EWwE 1-1 #FRTM, BT EESEAE L TR FRGEFR, AMMERIEL
BRAFAE ML A RS, s REMAZFH—NREEFERI X KRN FE, XE
BEALARELI BRERERRK, AW ETELETERNIRALER B LE|R
WEMBEN AL, MRRXBEANBRAGFETHERE—LE, MLAKEXH
AW E AR AT AT B R AAT PR E SR B, B ER SR AR
ERBTRATERANRHBEN, #—FETTERETFRCE LWHRENZR.

LR, IBAERNBENZ BRI T U EHAME RIS EETER
TREHMAEA, BRWER G FHMNENZ 5. B, £ BARNE RS2
., MTREEREXEROIT A PR\ EREARNENETEENE.
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6 RESRYE

¥ 3R R (AMRD A #E LR A D FHRAYT BATH, AFRAM G R
BREBRMUENRERET BALE, AFX, BHEROMEMRERIT 7 EE
HBRAFRBA, RBLQMAERNRAREMFENRL, TRTEREEEE
AN FEAREMEHLRENAR, RERITT oM IGERIEHE, KL *®
EMERATER G, NEREIEE R RAFRFOINFR R RIS EENE. AT,
BHBSBRRRER T A EMEET FEIFEIR. TAREEZFAA, LEEAE
w R A B MR AT 6 T AT & 7 H R AT R

6.1 TIEXRE

AR RBELESERNREN T ER T HEAAEG A X—RA, L7008
SERRZEAMFRANTRETES TS, TALERTRERA, FRT ASHKE
BR, ABRRUTEERR:

D) BT ERZERW T RAE T EE P4

B, HNESERRERTFTRENSRER. FHRLE B ERRHEZ
MRBEFE, FTRT T REIFME. K LI, TractSeg £ % K 4-E 7 7% % FA 1 NDI %
SMUEMEE SR T ARTAEREN T R, FEMTERDE T E, 2MFHER
BEREMRAERNALERATESE. EBFEXXETAF, BATHI>BES
EHAAREWN RN, EAREERFEER. HAM, 43 centerline 4B 77 %,
AR R BN Gt R, Bt — PRI T B Bor kT E

) WEMFFEAMLA: BREFNHEENDRAR

HR, RFAREREBEERTERIT F A TREAF EFE T ERAFH
AR, BT AMTRE MR AT LR 8 DO 46 A 4
EERFAFHDEMRME. WA, RSN ERAFREH RN F I &
I, L SHAP B HE T T B RTEHN T EZ . A XN # F J5 5 Ik KF (GPA-
2) BTG Ay #— F A T GRS AR AE R BB ACF KR . X LRI AR
T BAEREER T A EEMERFF AT ANE, ©AF L RATNH T
TR T HEA
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3) TAFXK: qATP (Quantification Along Tract Profile)

wE, RIRITRT —FERMHIELT R E 51t TR qATP, X AKEHA
B R EERBE M. O A ARG BAE G LEA AT L, qATP & T %K
EMABMERF oM, AT HAEMNEIUAERE, DEERNT EEE
EHEARE, QHXNTREERAFBER, qATP XKML, XFHFPREF K
WELHEH, AMECTAFFE, EEELZ TREMT R, O X T FE&KE RN
FE PR BAE R 2 #L, qATP 5l T ATEMH BEA R F ELE, BRTER P
UG — 8 E T HRZRpTEE, HRIEHFEZLE. O ZHEAKEHLE
AT FE K, qATP XS BARENL BRI, S BN FHRE, BN LES
BENABM S TRBELE . QATP WET - B O AR P KSR m fm, %
BEMBHERRETERLSH, FRELTRECHBEE, DHERITHERR
W R T &R, ATP TAAREZI T ER— @A EME, TRHUT REHNH
RERXEI, kBHELHEMNREFR ZTACAZARFATEFRELA, A
MARGFRARERT ER. TEHNSMFE,

62 FRE5RE

A8 O] S P A0 BRI BT L 7 E AT A AR BB ARHY B IR . T SRR B - B A
HHEE BARERE (W HCP-TR), ERRKER D, HRAEXELHRAEZLAMN,
B2 3L R BB SRR BB W E R, I ERET P RERNT
EHAS RN, REFRLT AFEAGE, IAESHMNFE (T EFEBE. TF
XHHEFURRRAR), ATFRANIIRE, DIEAS T LI 0L & A i,
FAlZAX G RBE, ARTURREFARERELA G THWERE, -SRI H
EHEEE. AR, AR ANMEARFNAS P T EETREAFEBEK, #AEH
AR, EARME LR B SR AR . RRFET UY AFEARTE, #— 5 Rifst
RERWEEN,

EHRERAMTAT A 7E, ENERTUT/LA: (D) FELBSHEELES. &
B BET AMRI BHE AT AT, KK UE & A ESHIE (W0 IMRD, K% %EE
BTRAMEME NIRRT, AMERFHARBELTHNIA . $20, RadTract T A
ELESTHREBGREPREF R, RETEFENMEMNE L. RRTUFE
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Wk 7 ik, Gkt MABENFLZRIKELS G RBEMFLER 24T, AT EL
HHERAMA LN ERERASE, () TEHENGENT BREFRSE., SARER
Fto RE qATP TAE A ZRTENH e, EMFH—FRUA P KRFITERE. K
RFURWE S HMEMBERA IR, FETERFE T ENENEETEHED, L
BENHIARNBEARALRRE. REREAMWERZ GO N T ENFELE, #—FRATE
MLEEMLA L. ANAENHERESNER, YR ERE, BAFATIHE
fp AR HEEA, B TANTERR, UM AAREEN S MEFR. 3 ERS
ZeMLE, B Em—RRMRHE AR GRS B RN, WARFERM APL B R %H#
®, ETEEMEF, AREFELZ2ME. -, BTHLAFEAKEECER
K, M A BRI E . BEMEERULS EHRRIENF, FRRELE R LMK,
(4 EFTREIT L, RKTUFEFRAAEARE, %4 Fuy FTEE, HIAKTRK
AEH2D EEAET HEIDHRERE., I, YASHRERBREEL, LR
TR B XEE MM TR, B R P EFE SRR

Mok, LB AN EHRANZE. REAFARETT ARMENFES R
BARFRFVRIAN KRR, EEMRANETARE - T LR KRRFXTURRKUT
FE: (D WRSH I8 JrRET 8 RMEMFESRR DT ER 807 208 45
W, A2 BAT M B R A R e B B A S B A A L IE T R . (2) a4 5
Tl B AT R ERRAE R A, WA ISR HAT A T BR, =T ihs
refF L R AR EMFKIE. Q) BFERFR: E2EFLF . THFPHERRF
FLFRYIE, RTOaFMENRIENREEMREETARENRR, AREESF
AR R AT RY R
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