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Abstract

BACKGROUND: At present, the osteotomy is the mainstream surgical method, and there are many complications. Elastic fixation between the first and second
metatarsals is a new surgical method for hallux valgus.

OBIJECTIVE: Using the method of finite element analysis, the treatment of hallux valgus with fixation between the first and second metatarsals was studied,
which provided theoretical data for clinical treatment.

METHODS: CT data of a female patient with hallux valgus in Changzhou Tumor Hospital Affiliated to Soochow University were collected to establish a finite
element model of hallux valgus. Three surgical sites were divided into group A (from the base of the distal first metatarsal to the base of the distal second
metatarsal); group B (from the base of the distal first metatarsal to the middle segment of the second metatarsal); group C (from the base of the distal segment
of the first metatarsal to the base of the proximal segment of the second metatarsal). The first metatarsal and the second metatarsal were fixed respectively to
correct the hallux valgus angle to 9 degrees in the three groups to analyze stress and deformation after fixation. The protocol was conducted in accordance with
relevant ethical requirements of Changzhou Tumor Hospital (approval No. 2019-SY-031; date: 2019). Patients and their family signed the informed consent.

TN KB M BRI B R AL, ST w N 213000
FT—1EE: FHE, F, 198254, 8RB A, Bk, FMNKXFEFHERML, TBETF, TEANFFEHHATHBEEAR.
BIVEE: B, S EEEIR, HMKFHEFMNIFBERETH, THRE%MT 213000
https://orcid.org/0000-0003-2307-3571 ( 4% )

BEE®BN: %MW AT R A Bh (C120200064), FE fAFTA: BHE

BIRAS: BHE, FUE, LA, KEK, 22%, WA . AL AAR IR ALK b B 704 77 4 B 09 PR AT U],
W 414 TAZHFR, 2022, 26(6):938-942.

938 | PEERATIENAR | 5826% | 5565 | 202228



MAEZE

PEAATERE @72

Chinese Journal of Tissue Engineering Research  www.CITER.com

RESULTS AND CONCLUSION: (1) After implementing the surgical plan at the three groups of surgical sites, in group A, the total foot stress was 202.43 MPa, and
the deformation was 1.71 mm; the first metatarsal stress was 37.38 MPa, and the deformation was 1.71 mm; the second metatarsal stress was 1.16 MPa, and the
deformation was 0.005 mm. In group B, the stress of the whole foot was 220.58 MPa, and the deformation was 1.47 mm; the first metatarsal stress was 29.26
MPa, and the deformation was 1.47 mm; the second metatarsal stress was 0.94 MPa, and the deformation was 0.004 5 mm. In group C, the total foot stress was
141.94 MPa, and the deformation was 1.07 mm; the first metatarsal stress was 23.62 MPa, and the deformation was 1.07 mm; the second metatarsal stress was 1.43
MPa, and the deformation was 0.003 2 mm. (2) The results showed that the surgical site from the base of the distal first metatarsal to the base of the distal second
metatarsal or the middle segment of the second metatarsal had higher deformation ability, which was more conducive to the correction of hallux valgus angle.

Key words: hallux valgus; elastic fixation between metatarsals; osteotomy; finite element analysis
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Table 1 | Assignment of implant and model material properties
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Figure 1 | Surface model of hallux
valgus ankle
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Figure 3 | Model chart of determining the operation site of elastic fixation
between the first and second metatarsals
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Figure 4 | Reconstruction map of surgical site determination
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Figure 5 | Trial flow chart
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Table 2 | Results of finite element analysis when the first and second
metatarsal angles were corrected to 9 degrees in three surgical site models
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Figure 6 | Stress and
deformation nephogram of
three groups of models after
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