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Abstract

Objective: To analyze the abnormal brain structure and topology in patients with obsessive-com-
pulsive disorder (OCD) by using the method of functional connectivity network mapping (FCNM),
and to reveal its potential neuropathophysiological mechanism. Materials and Methods: According
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to PRISMA guidelines, 30 resting functional magnetic resonance imaging studies (including 33 groups
of comparative data, 1148 patients and 1330 healthy controls) were systematically screened, and
the core indicators were extracted and the resting abnormal functional network was constructed
through FCNM. Results: Obsessive-compulsive disorder gray matter volume injury network mainly
includes inferior frontal gyrus and middle frontal gyrus, fusiform gyrus, insula, caudate nucleus,
putamen and thalamus, and the classical brain network mainly involves frontoparietal control net-
work. Conclusion: Our study integrates the inconsistent findings in previous studies on obsessive-
compulsive disorder and provides a network-based perspective for neuropathology of obsessive-
compulsive disorder. This may strengthen the future neuromodulation therapy and help to formu-
late effective and targeted prevention strategies for obsessive-compulsive disorder.
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1. 5]

SRIEYE(OCD) & — Mgtk . RRELith HAS N REE S M RGN, REmE 2 IRY) 1% % 3% A H
[1]. EMETH T EHFNIEFEARE POt SIhEe . SR o] KA T A 0 B Mg, ) LEM
FE . BEE BRI B RN 1%, REELMEN 1.5%, FH/EN 2.7% [2]. XFIR 1 3 ERE 2R
PERAERE AT, XEAT AN T IR S 1 L smin U S A DG 1 A8 BT AT 1 [3] . BROEAE B 2 &
S AEAAT N E A BARH, XA 1 2L IAYE[L]. R BRI S, (R BRI 1) R AL
AR 56 4 [ B

IR, BEE A RAR 22 R B, Biswal 25 N\ T 1995 S 4514 (1) Th fE Wl 3 4R B 4% (resting-state functional
magnetic resonance imaging, rs-fMRI/EA—FFEE AN PERIBE R 1%, CaFE R T 56 5 RE 7L A A4
R« 2 TR EETE(VBM) OG5 R ST AL Z 3 15(SPECT) . X382 53 4 (ReHo) MM AHi
B FE(FALFFIALFF) S 7 VAR A, S5 7 K ) 45 K0 FD D e R AR v 47 . KREH R D4 KM
SHIEE B K BB R S & S i . D& R, BEBUZ BT it Ly i 555 X, T B s A/
i = BR A2 AR B 25 52 B 5 W0 (1 [X 3

FEREAE RN - AT N RWF T, 552 AN X 5 40 2 FURS e R AR ST B, B2 RE R S5 A0 B A X
B2 1A 2R 2% BN DIAROC[4]. N T MR AN I, FRATE R — M &l R Ik ik, BIThRE
2 25 Lt (Functional connectivity network mapping, FCNM), & B] DB FRAT 1B S R 1P R i Ar B 5 M Th ik
R 3T )N R A S & o XTI W] DO S BUH [FPRER 9 24~ B B SR  (0) RG X3a 5 5 re
T JEAIRE IR I i X 28 B R SR o X X245 8 7 7 1 L2 B F B R ARG IR [5]-[8] - Horp—EEER
AL G EVR I X3 A7 A VTHAD, 31X 3 B Fh kT 90 26 HE 42 (1 77 725 AT LAAS 25t 38 g R A DK IR 5 pk 2
il 2 Tk R I e
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AL PubMed A1 Web of Science $udfi P AT 1 AT RELHISCHRIG R, LABAAE 2022 4 4 H 27 H
R R AR BRI 7 SR AT B8 R 45 e (A AR AR ) Z2 e T 78 . W Feae B B AR I L 1. 207 R EAE
PROSPERO 73 i (https://www.crd.york.ac.uk/PROSPERO/; /15 : CRD420250648288). Hi-T-#./Miff 7T Al
R B 22 A0 LU (RIS ey 20T s i B8 kAT L (] EU ), FRATTI 23 U e bE Sy b, AN 2
AT o FRATTANEEAN T B i o 10 2 25 b R (B AR SR IR A B, e AR AN Talairach 7% [A) 45 4 525 |
IRFEZ ST ] . KR IS ly: (“*OCD” OR “obsessive-compulsive disorder” OR “obsessive com-
pulsive disorder”) AND (“neuroimaging” OR “fMRI” OR “cerebral blood flow” OR “CBF” OR “positron emis-
sion tomography” OR “PET” OR “single photon emission computed tomography” OR “SPECT” OR *“arterial
spin labeling” OR “ASL” OR “amplitude of low-frequency fluctuation” OR “ALFF” OR “fractional amplitude of
low-frequency fluctuation” OR “fALFF” OR “regional homogeneity” OR “ReHo” OR *“resting-state”).
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Figure 1. Flowchart of literature retrieval and inclusion and exclusion
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TEFRATHIBIE T b, BATIE FH VG 1 R 25 A N S AR R S 18 s P (SALD) VR R A SE 9], H
DG 925 DX 4 258 2 5 A 33 ) (GSP)E NG IE B 45 [10].  SALD $dl 4 (045 328 44 {a B R AE A (206 44 Ltk
FHIFERY 37.74[13.76] %) SALD HIHEBRAREHE MRI 28 205E . MAT R, R =1 HW
fERIRE PR . M2 DL RS AT s o FRAH AR ACRIAE AL 5 — R AR i . GSP #4845 1430
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Figure 2. Research design and analysis process
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3.1 —fEER

WA HEbRAE, FRATTO 2B 6048 30 TR 78 (2 33 2T L Hds, 1148 IR . 1330 A fd N HE). 44
NIETCHIFEA S AR AR TR L 3.

INEE R I RESAE AR 2ERSAE
i wr | wme) | pwk T WD | Wk |k
(J.-). Kim et al., 2018) 25/8 274+7.0 DSM-IV 242480 13.04+3.3 11.245.0 NA 15T MRI GMV
(Pujol et al., 2004) 72/32 298+105 DSM-IV 267471 137+34 130+48 127+54 1.5T MRI GMV
(Valente et al., 2005) 19/9 32.7+88 DSM-IV 246174 NA NA NA 1.5T MRI GMV
(Valente et al., 2005) 12/ DSM-IV NA NA NA NA 15T MRI GMV
(Real et al., 2016) 68/26 34.81+9.65 DSM-IV 25964581 12.93+3.04 13.0442.96 NA 15T MRI GMV
(Real et al., 2016) 56/36 35.02+9.49 DSM-IV 26.3945.65 12.984+3.03 13.4142.80 NA 15T MRI GMV
(Cecconi et al., 2008) 5/3 3541107 DSM-IV 322+148 NA NA NA 15T MRI GMV
(Christian et al., 2008) 21/8 146+17 DSM-IV 27.0+5.2 131429 139429 NA 15T MRI GMV
(Gilbert et al., 2008) 25/12 375+10.7 DSM-IV 2694108 NA NA NA 15T MRI GMV
(Yoo et al., 2008) 71/24 26.61+7.50 DSM-IV 22.84+8.40 12354431 10.49+5.00 NA 1.5T MRI GMV
(van den Heuvel et al., 2008) 55/39 37+9.19 DSM-IV 22.83+6.13 NA NA NA 1.5T MRI GMV
(Koprivova et al., 2009) 15/9 28.6 DSM-IV 16447.0 81+29 8.2+45 NA 3.0T MRI GMV
(Togao et al., 2010) 23/14 326+9.7 DSM-IV 29.8+26 15.24+1.2 146+1.6 NA 15T MRI GMV
(Matsumoto et al., 2010) 16/9 328+75 DSM-1IV 22+76 NA NA NA 1.5T MRI GMV
(Exner, Zetsche, Martin, Rief, & Jansen, 2012) 23/14 31.3+93 DSM-IV 223473 111+44 112+43 NA 1.5T MRI GMV
(He et al., 2013) 33/15 25349.6 DSM-IV 211463 11.3+36 98439 NA 3.0T MRI GMV
(Tan et al., 2013) 28/9 25.35+7.24 DSM-IV NA NA NA NA 1.5T MRI GMV
(Wanjie Tang et al., 2013) 18/7 255+6.7 DSM-IV 289+3.0 NA NA 91427 3.0T MRI GMV
(Nakaaki et al., 2014) 15/8 32577 DSM-IV 331453 16.8+29 16.2+27 NA 1.5T MRI GMV
(Nakaaki et al., 2014) 24/13 357472 DSM-IV 333442 16.7+2.1 165+2.6 NA 1.5T MRI GMV
(Spalletta, Piras, Fagioli, Caltagirone, & Piras, 2014) 20/8 33.10+8.85 DSM-IV 24.78+6.68 NA NA NA 3.0T MRI GMV

Figure 3. Features of the 24 studies included
3. AN 24 TR BIHFAE

3.2. OCD kR I545 ML
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Figure 4. Distribution of abnormal brain regions in the core of the OCD injury network
(4 mm). (A) SID database; (B) GSP database
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DOI: 10.12677/acm.2025.1572071 905 I PR = 2 3t



https://doi.org/10.12677/acm.2025.1572071

WA, KIFF

SEEUIE AR A FRAR 3 X 28 B3 )02 A A DX, EBEEFERTR BN e AR B RR A
FAZA (L 4)o KT ZHMIMIRILE,  GRIEAE A 5T AR 5477 10X £ 3= 200 e A0 T2 o] Do) 5% (B 2% LU 49«
9.68%) Fllids 2 W 4% (FE & L5l . 5.78%) (] 5(A))

Visual Visual Visual
12.00% 12.00% 14.00%
10.00% 10.00% 12.00%
Default Mode 8.00% Somatomotor Default Mode 8.00% Somatomotor Default Mode 10.00% Somatomotor

8.00%
6.00%

Q0%
0.00%

. Frontoparietal
Dosal Attention P \ Dosal Attention
Control

Limbic Ventral Attention Limbic Ventral Attention Limbic Ventral Attention

(A) (B) ©

6.00%
4,00%
D%

Frontoparietal
Control

Frontoparietal
Control

Dosal Attention

Figure 5. Spatial overlap rate of seed point injury networks with different radii and classical brain networks. (A) 4 mm radius; (B) 1
mm radius; (C) 7 mm radius
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5 PE(GSPY AN — B0, 20 S8 SR v T3 G I 28 VAR T 42 11 P 28 (FPCIN) o ELARTAT 5, 19 250808 P 35046
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— 5 5. GSP AU FE R 7 U6 IE R W, FPCN K il 24 i 45 a5 HAT S e (W 5). BE50E
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ERFE, 2D SR HAE WA ORI 258
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TEFRATIRF RS N 1 4 2 B i it 7 v, AT T Q8T 10 FCNM J i o 72 58 T 901 8 SaEUE
BF KM FERE I, BATIRER T2 I X2 R 8 A . TR, 52 5EE BE 0 1 2 53 (AR5
W26 J )32 3 A X, 32 A HE 1 25 X 4 DA R AT A% ) X 4% o JRATT B0 R B AT e A B T R AN BT AN )
MRRE ARG T, R NEE T 48 1) £ N aERE R AR e A P L SR A LA . B2, IXWTREH B T3
2 TH L PR AR SR RE PR B AR B2, AR R S AR X P A 2 B T AN TS g o

T AP IR 28 S AR 2 N B 2 P AR AR B NS SR, BT REA R/ NVRI N 5 O PR 25 il i, X R
L5 RIEAONIGIR S ARG R A . N T AT IX Se Bkl , T ARAR I A0 & RAG 24 0 M B B TP B
U5 R R I A I R X P 2 RIS S o o 28 Ak B R e ok A B B I N 48 38 AT, T AN A2 A 11 X3,
IZAE[4], X AELFIRATIE T O 2 IR FLN I X 55 [ F 90 26 (R B2 1 N 2%, X P68 45 3] T FCNM J772:
(R RRIIHESN, Z 7R e 1 K 7 B 5 KU e e A B A 45 S . FCNM R3S 850U A — i i K
0 5 % T REAE TR R A X8, H R AT ] — AN R4 P o XA ik CUpl T 4% 4 e i e iR i A 2
PR B S 380 R 5 R P 28 b o Bl O T 5B RE P &8 AR W 2 b EX I OV & e T 512809 AH 5K 1)
WSSOI [X I 7 s o B S A R LA LAt L, FRATTR ) FCNIM J7325 M4 3 2 2 10 £ 8 40 R St T ) I 2% L
AP TTIERE—BUEY] T FCNM FERERS PR IR 5 40 22 Al ) 45 R BEK 2R AR 7 THI ) T2 98
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