# o3t A8l A K % ¥ W (B %R 2025 4 8 A

Vol.63  No.8 JOURNAL OF SHANDONG UNIVERSITY (HEALTH SCIENCES) Aug. 2025
XEHRS:1671-7554(2025)08-0111-16 DOI: 10.6040/].issn.1671-7554.0.2024.1456 - KR -

o T BE P 4% S th FE RVBRE 1277 YN A
R IR AL E 5 4 | i PR 12 BT 5 77 ROF

7 ;:;d\-‘l,2 2 EEZ’SA ,§£2,3,4
CLPYJIAME B R 2F 2B, B K 4000315 2. PUJIAMETE R AE 5 RHF0F g oG, B R 400031
3. UINAMER R 2E R S B 2= bt GEIRZFE 2B ) , HIK 400031 ;

4. T R VPRI X B BRiE 7 il D BCA 5T BE, F K 400030)

BE.RIEME SN FEFRI M RIERE RIRA L ESHHOE T L EE BT KNG EREEX HHF
RORAFRFIERENERZT L ARICFBAEAYZHAL (oA e AR R 5 AR (wixbe B) F &, &
TR MERE RN BN EEEFFFTOIREBEX R LS TAHIE, AAREAAEZRTEY
B W & AT 7 sk R R GRREATR PO A, E EAR T R AR EAUR oA R A R E AR AL RS kR
PR R, BEESBELSDEIIN TR, S5 5N EYBRABARER BriiEr B HEAiE R
B RHETA QI EM HdEE REFTH TR TA, Bk M %50 7 ik R 95 5 B A5 4
Wi F B RELWAE R TLW R ERESRERE FFNEF S AR, AT AARECHITRE, ASA Kk
RN LR K G5 I 0 T B AUR] Bk R AL T IR R 5 G R X,

SR R  BE R BT KB IE R EEAUE] 5 16 RIS 5 T BRI

hE 425 . H018.4-62 kARG A

Application of functional brain network analysis in aphasia: insights into
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Abstract: Functional brain network analysis has emerged as a powerful approach to study aphasia by characterizing the
synchronization patterns and connectivity profiles of neural activity across distributed brain regions. Utilizing advanced
non-invasive neuroimaging ( e.g. functional magnetic resonance imaging, fMRI) and electrophysiological (e.g. electro-
encephalography, EEG) techniques, functional networks are constructed to identify abnormal functional connectivity
and dynamic network reorganization in aphasic patients. The present systematic review critically evaluates the application
of functional brain network analysis in aphasia research, with particular emphasis on elucidation of neuropathological
mechanisms, subtype classification, severity stratification, and assessment of therapeutic outcome. Through integrative
analysis of both static and dynamic network properties across multiple neuroimaging modalities, we identify consistent
patterns of network dysfunction in aphasia, including topological perturbations, functional connectivity reconfigurations,
frequency-band-specific oscillations, and compensatory network reorganization. Specifically, this analytical framework

demonstrates significant clinical utility by improving the sensitivity and specificity of conventional diagnostic protocols,
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providing quantitative biomarkers for grading disease severity, and enabling objective assessment of treatment-induced
neuroplastic changes. By synthesizing current evidence, this review aims to advance the understanding for future investi-
gations of the neural substrates of aphasia and to inform the development of personalized treatment interventions.

Key words: Functional brain network analysis; Aphasia; Neuropathological mechanisms; Clinical diagnosis; Therapeu-

tic outcome assessment
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Figure 1 Functional brain network analysis and the neuropathological mechanisms, clinical diagnosis, and therapeutic outcome

assessment of aphasia
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Table 1 Major brain functional imaging methods and their relationship with brain functional networks
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Table 2 The difference between static and dynamic analysis of brain functional networks
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