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[ Abstract]  Traumatic central cord syndrome (TCCS), also known as central cervical spinal cord injury, is the most
common subtype of incomplete cervical spinal cord injury. It is characterized by severe motor dysfunction in the unilateral or
bilateral upper extremities and hands, with relatively mild impairment of lower extremity function, often accompanied by paresthesia
and bladder dysfunction. These symptoms seriously impair patients’ activities of daily living and greatly reduce their level of social
participation. As a novel type of non—invasive or minimally invasive rehabilitation intervention, neuromodulation techniques regulate
central and peripheral neuroplasticity as well as corticospinal tract excitability through physical factors such as magnetic fields,
constant electric fields, and electrical stimulation, providing a new therapeutic approach for the precise rehabilitation of upper limb
and hand function in TCCS patients. This paper focuses on repetitive transcranial magnetic stimulation (rTMS), transcranial direct
current stimulation (tDCS), spinal cord stimulation (SCS), and peripheral nerve stimulation (PNS), and reviews the latest research

progress of these techniques in the rehabilitation of upper limb and hand function after TCCS. It deeply explores the mechanism of

s B HA: 2026-07-01

HEE&WH: BREARRAI4 I I H (82472596)

F—1EE IR, <o, PRI A, FR BN, BTy I MR A, R R
WSS X, B, WEmgs A, BRI, #5580 B RERAGERR , phe i, g A



(IARAL S S EEYT ) 2026 44 32 45 4 1] 53

action, clinical evidence, optimization strategies, safety, and future development directions of each technique, and focuses on the

synergistic effect and clinical application scenarios of multimodal combined intervention strategies. In addition, it summarizes the

limitations of current research and prospects future research directions, aiming to provide a theoretical basis for the formulation and

optimization of individualized and precise rehabilitation protocols for TCCS patients and improve their rehabilitation prognosis and

quality of life.
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A7 A R B M 1 Bl 2 T RN ) )RR e A AR
1% (functional magnetic resonance imaging, fMRI )
WF5E DO — R, AR TTMS AN fg Bl AE M1
X Je 3 1% 2, ik AT 3% fin il B iz 30 X (supplementary
motor area, SMA ) 5 i iz 3l 7 JZ ( premotor cortex,
PMC) I Il % /K F K ## (blood oxygen level



54 Modern Instruments & Medical Treatment, 2026, Vol. 32 No. 4

dependent, BOLD ) {55, Sz il Bz J23 W) 4% 7K - 1) 2 441
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fifi b 22 o0 0 B R H AL W A, 3R T R R U2 %
PR BA R 8 0 3 sk B A IR ik 5 0T 2%
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Mg th, A S0 S B0 % R 10 kHz 80 0% 5
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M 55 A 7 BIEAFFE 22 57 ) K BARWLEE, #IUR S5
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fit s AH R HE A B Be, A5 A A 2 L] i o T 3R
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TCCS J L= 5 B T Dy e Fe 52 v 19 3 A v JF: 222 52 AL
WALIRYT 58, W R R 2 vl B HL X IR
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S S5 AT AE — o R b G TR I I R S A
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gl BT 1) 5 B AR BRRAE, =545 (50 ~ 100 Hz) PNS
W TR B E A 5 LA s 0 T4
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SR 12 3 D) RE 1Y FR LK, 18 W TR A i 4
AN ] BB B SRR BESE TR R, TEA
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AR IS 16 2l BE ) AN e b S7 % PEE B & (functional
independence measure, FIM ) 43 1) 2 3 i 15 i 2% 11K
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by 3 5 AR A2 ) S B, SRR ] P BR R R 4
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