Advances in Clinical Medicine IfiRE 23 &, 2026, 16(4), 2572-2589 Hans X0
Published Online April 2026 in Hans. https://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2026.1641509

K RENSEHEEN AT EBEZEM RAER
|67 R A

WX, RBW
TP RHECR S R G B 22 e s B A= e 3 A0RE, L 20X

Weks H . 20264F3H9H;: FHHEM: 20264F4H3H; KA HM: 20264F413H

wm B

BR: FIEMERGIHGE LEEEERELE SBEE KT RBRSANAFRRE NI TRNEERERR, £4
BEIRIT B B T REEE A R B 3L 2 3 AL AR N AR MR R IR T 3R4E 7 BT B4R B,
BAEGARREF WK E T EFE—ERR. &R B ERN S RS-t L AARERT
HIRHERGHMG)E L EEEREPERT RS ®e. Fik: BBESTT20234E9 8 £2026%1
B AR 2 [FI 5 B B I B T AT EE B WSIE 4715 AR M 2 3R 05 J5 _E B2 R e BB . ARIBVRIT S
AAESA=ZH: S REICTHERAA11H]. LaRNcTHEEAMA1SH . RERTH2145. 25
FEIRTEL. 3. 65124 Ak FFugl-Meyer L [5i23) 7 3K (FMA-UE). % B Ashworth&3%(MAS).

KTi1E 3 (ROM) K Bartheli 8 5 (BD) T B, HIERABEARKM. FE: HHFALEFMA-UEF
4%+ ROM K Bartheli& ¥ % 5 H B EEM T REHP < 0.05). MASIFH BERFRANKHFERF 14
ARETH, SMNARERFA, FEETE6 - 12NN ABRTRFaTRE. TEEMF. BB s kBT H
RUNBHEZEKE T, WHRRXZERTHTER (P > 0.05); HEMENEK2~51870 /S RKTF
WIBALThREITaIR S, MR ARRMEREHEMR THERAR(P < 0.05). FHTFAEE L HIEHER.
WA R KRNI T EREAR RN, EZERG6ANANBHIKE. 4. SREMC7THEELMARTT
BEYNE PR LR 5 LR IR R E NES SRR S, HEFHHIEZEER L EHES)
WEHFERTEERA, HEA RIFHZEeME.

XA
TIRWERGHY, EEEREE KRHERMLFR

Clinical Study of Modified Contralateral
Seventh Cervical Nerve Transposition for
Upper Limb Spastic Hemiplegia

Zhong Yang, Qishun Huang"

SEIERE

SCESIH: b, TS SR AR O B -E R 2 e TG 9T JBOR R R R K I PRI AT ). PR 2, 2026, 16(4):
2572-2589. DOI: 10.12677/acm.2026.1641509


https://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2026.1641509
https://doi.org/10.12677/acm.2026.1641509
https://www.hanspub.org/

i, BB

Department of Hand Surgery, Union Hospital, Tongji Medical College, Huazhong University of Science and
Technology, Wuhan Hubei

Received: March 9, 2026; accepted: April 3, 2026; published: April 13, 2026

Abstract

Background: Spastic hemiplegia of the upper limb caused by central nervous system injury is a major
factor leading to long-term disability, and conventional rehabilitation often shows limited effective-
ness in patients with chronic motor impairment. Contralateral C7 nerve transfer has emerged as a
promising surgical approach for improving upper-limb function; however, the conventional proce-
dure has limited effects on intrinsic hand muscle recovery. This study aimed to investigate the clin-
ical efficacy and safety of a modified contralateral C7 nerve transfer in the treatment of spastic hem-
iplegia following central nervous system injury. Methods: A retrospective analysis was conducted
on 47 patients with spastic upper-limb hemiplegia secondary to central nervous system injury who
were treated at Union Hospital, Tongji Medical College, Huazhong University of Science and Tech-
nology, from September 2023 to January 2026. According to treatment modality, patients were di-
vided into three groups: modified contralateral C7 nerve transfer group (n = 11), conventional con-
tralateral C7 nerve transfer group (n = 15), and rehabilitation group (n = 21). Clinical outcomes were
evaluated at 1, 3, 6, and 12 months after treatment using the Fugl-Meyer Assessment of Upper Ex-
tremity (FMA-UE), Modified Ashworth Scale (MAS), Range Of Motion (ROM), and Barthel Index (BI).
Postoperative adverse events were also recorded. Results: Both surgical groups showed significantly
greater improvements in FMA-UE score, ROM, and BI than the rehabilitation group (P < 0.05). MAS
scores showed that muscle tone in the surgical groups decreased markedly at 1 month after surgery,
rebounded slightly at 3 months, and then decreased again and gradually stabilized during months
6 to 12. No statistically significant difference was found between the two surgical procedures in the
improvement of spasticity involving elbow flexion-extension, forearm rotation, and wrist-related
muscle groups (P > 0.05). However, in indicators reflecting intrinsic hand muscle function, including
thumb opposition and separation/approximation of the second to fifth fingers, the modified proce-
dure showed significantly greater improvement than the conventional procedure (P < 0.05). Short-
term adverse events, including pain, sensory decline, and reduced muscle strength of the contrala-
teral limb, were observed in both surgical groups, but most gradually resolved within 6 months af-
ter surgery. Conclusion: Modified contralateral C7 nerve transfer can significantly improve motor
function and muscle tone in patients with spastic upper-limb hemiplegia after central nervous sys-
tem injury. It is superior to the conventional procedure in relieving intrinsic hand muscle spasticity
and restoring fine motor function, while maintaining a favorable safety profile.
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Figure 1. Schematic diagram of joint motion measurement
1. XTENENETEE

.. Y

a. BEFAROEMARZ; b BRFEIBHEM C7 ML,
X (s AR ) 45 (kT s WD & D o
Figure 2. Traditional contralateral cervical seventh nerve transposition
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Figure 3. Modified contralateral cervical seventh nerve transposition
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Table 1. Comparison of basic information of three groups of patients
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2~5 4R JEAH 3.04+0.44 3.05+0.43 3.03 £ 0.45
B AU 3.10+0.43 3.11+0.42 3.07 £ 0.44
2~5 4853/ )H48 3.05 £ 0.45 3.06+0.44 3.02+0.46
KANENE
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TR e i 26+ 32 10+ 15 29 +33
i % 30 £26 33+8 32427
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Table 2. Fugl-Meyer scores at different time periods from baseline to 12 months in the three groups of patients
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Figure 4. Changes of Fugl-Meyer scores from baseline to 12 months after treatment
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3.4.2. Ashworth B3
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Table 3. Ashworth scale scores from baseline to 12 months after operation in modified surgery group

23 URFREABELZEAREF 12 B Ashworth EFRIFS

HEEN ] 1A 3MAH 6 ™ 124 H

JeE AR i 3.06 +0.42 1.10+0.28 1.35+0.30 1.22+0.29 1.15+0.28
i e 3.12 +0.40 1.15+0.29 1.42 +0.31 1.30+0.30 1.22+0.29
JeE e 3.02+0.43 1.08£0.27 1.33+£0.30 1.20+0.29 1.12+0.28
EHE JE i 3.08 +0.41 1.12+0.28 1.40 + 0.31 1.28 +0.30 1.20+0.29
2~5 18 JE 3.04+0.44 1.10£0.28 1.38 +0.31 1.25+0.30 1.18 £ 0.29
EBEEPAE 3.10 +0.43 1.00 £ 0.25 1.22+0.28 1.12+0.27 1.05+0.26
2~5 fa4r/ 34 3.05+0.45 1.02+0.26 1.25+0.29 1.15+0.28 1.08 +£0.27
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Table 4. Ashworth scale score from baseline to 12 months postoperatively in traditional surgery group

T4 REFAREBELERF 121TA

RITHY 11 H 3MNA 6 ™A 124 H

JeE e 3.03+0.41 1.12+0.29 1.36 £ 0.31 1.24+0.30 1.16 £0.29
i e 3.15+0.42 1.18 £0.30 1.44+0.32 1.32+£0.31 1.24+0.30
e A s 3.06 £ 0.40 1.10 +£0.28 1.34 +0.31 1.22+0.30 1.14+0.29
EHE JE i 3.07 +0.41 1.14+0.29 1.42+0.32 1.30 £ 0.31 1.22+0.30
2~5 FRJE A 3.05+0.43 1.12£0.29 1.40 £ 0.32 1.27+0.31 1.20+ 0.30
BN EpE 4 3.11+0.42 2.70 + 0.40 2.55+0.39 2.40 +0.38 230+ 0.37
2~5 ¥853 /948 3.06+0.44 2724041 2.58 £0.40 2.43+0.39 2.33+0.38

Table 5. Ashworth scale scores from baseline to 12 months after treatment in rehabilitation group

# 5. REHBELZERTRE 12 MA Ashworth 8FR1F5)

RITHY 11 H 3MNA 6 ™A 124 H
JeE e 3.04+0.43 2.98 +0.42 2.92+0.41 2.86 + 0.40 2.80 +0.39
i el 3.16 + 0.44 3.10+0.43 3.02+0.42 2.95+0.41 2.88 +0.40
e A s 3.05+0.42 2.99 +0.41 2.93 +0.40 2.87+0.39 2.81+0.38
BHE JE i 3.06 +0.43 3.00 + 0.42 2.94 + 0.41 2.88 + 0.40 2.82+0.39
2~5 4R JEAH 3.03 £0.45 2.97+0.44 2.91+0.43 2.85+0.42 2.79+0.41
EBEEPAE 3.07+0.44 3.01 +0.43 2.95+0.42 2.89 + 0.41 2.83 +0.40
2~5 ¥R /948 3.02£0.46 2.96 +0.45 2.90+0.44 2.84+0.43 278 £0.42
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TR (P > 0.05).

7E 3N HE, BEV KIS R FARAT WU ZESEE L TG T ARANE 5, K o).
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Figure 5. The improvement of hand spasticity before and 3 months after treatment in the modified operation group
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Figure 6. The improvement of hand spasticity before and 3 months after treatment in the traditional operation group
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Figure 7. Ashworth scale scores of opposing thumb (a), 2~5 fractional/syndactyly thumb (b) in the modified and traditional
surgery groups from baseline to 12 months after treatment
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Figure 8. Increases in joint mobility from baseline to 12 months after treatment in three groups
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Table 7. Barthel index of three groups of patients at different time periods from baseline to 12 months
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Figure 9. Change of Barthel Index from baseline to 12 months after treatment
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Figure 10. Comparison of the incidence of postoperative adverse reactions between the modified operation group (n=11) and
the traditional operation group (n = 15)
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