52 Metaverse in Medicine, 2026,Vol. 3, No. 1 JCFRE2E 2026 4F 3 A5 3 &5 1 1)

DOI:10.61189/262431bqczqz

MEMBFPRITFEHE G ARSI 5. b KR
HE# 8%k

Muksk' B RS, EER, BT EY

L BT AT X b EBE A2 R, i 201199
2. B R X L EBEE SR, i 201199

3.5 H B IE i 5 B £02 R, LI 200032

4. B RAT R L BB I A E, i 201199

[(FE] fE21 A EFHE Y BT, M 50 2SR 2E PR G R 2500 5 2 BURAR AR B 2 e sk ™
WEZEHRL . AT T AR G SRR R S BINe AR, B T U R AR U N FHBUIR AR AE SR K O AR, BF
R T “ B B2 — A2 — I PR SR 2 — R HIG 2 7 U2 M HESS , R HT T 3k 8o WOR 2% il i S 5 B B 2Rk
AR ARRRE . SUERFIT R I, 0T R OR BB A AT R A [N, A AR T b g 0 2 e AR AE T LR SRR o Ak R I A R 4
Y5 LA B A v [T BAEIMVE T8 25 0 T R 0 e b 3 DR A, AR, % Bl 5 O AN A L R B0 e A 40 L 6 [ AT 2 ) 249 HL KRR
B R R, o0 T IS A VR B S BB e U R TR AR R B AR AR . SRk N B F 2 v i RE
G, F A5 IR KT LI R R B A R 5

[EEA] JUTH AR RIS B 25 s BoE sk e s BB HE 4R

[FESES] R 742 [XHkiREMB] A

The metaverse revolution in neurological education: technical infrastructure, clinical applications, and educational efficacy

Lin Jixian', Xue Min’, Huang Luyan®, Tang Luojia™*"
1. Department of Neurology, Minhang District Central Hospital, Shanghai 201199, China
2. Department of Medical Administration, Minhang District Central Hospital, Shanghai 201199, China
3. Department of Emergency Medicine, Zhongshan Hospital affiliated to Fudan University, Shanghai 200032, China
4. President’s Office, Minhang District Central Hospital, Shanghai 201199, China

[Abstract] In the context of medical education transformation in the 21st century, neurology and neurosurgery education face
multiple structural challenges, including complex neuroanatomy, scarcity of cadaveric specimens, and stringent safety requirements.
Through systematic literature review and theoretical modeling, this study explores the current application status, technical
infrastructure, and educational efficacy of Metaverse technology in this field. A four—layer analytical framework comprising the
"Infrastructure Layer, Cognitive Layer, Clinical Decision—making Layer, and Ethical Governance Layer" was constructed to
systematically analyze key technologies such as Head—Mounted Displays (HMD), haptic feedback, and digital twins. Empirical
evidence demonstrates that Metaverse technology effectively reconstructs spatial cognition, showing significant advantages in
enhancing spatial reasoning in neuroanatomy, clinical thinking training via Virtual Standardized Patients (VSP), and stroke team
collaboration simulations. However, challenges such as cybersickness, insufficient haptic fidelity, and data privacy ethics remain
bottlenecks for large—scale adoption. The Metaverse is best characterized as a "progressive enhancement tool" for traditional
neurological education rather than a complete replacement. Future research should focus on multi—center prospective studies to verify
its long—term impact on real-world clinical performance.
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