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Abstract

BACKGROUND: The llizarov technique is very effective in the treatment of congenital brachymetatarsia of the fourth, but there are still some complications.
The optimal proportion of lengthening of the fourth metatarsal is still controversial.

OBJECTIVE: To explore the clinical efficacy of Ilizarov technique in the treatment of congenital brachymetatarsia of the fourth and the optimal lengthening ratio.
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METHODS: Medical records of patients with congenital brachymetatarsia of the fourth treated with Ilizarov technique in Guangdong Provincial Hospital of
Traditional Chinese Medicine from August 2021 to October 2023 were collected. American Orthopaedic Foot and Ankle Society scores before and after the
treatment, length of the fourth metatarsal before and after surgery, and postoperative complications were evaluated. The prolongation ratio was analyzed by

subgroups to assess the best suitable length for the operative conditions.

RESULTS AND CONCLUSION: (1) A total of 16 patients were included. The length of the fourth metatarsal before treatment was (43.51+3.75) mm, and the
shortening length was (12.53+2.82) mm; the lengthening time during the treatment period was (36.95+4.12) days, and the time with external fixation bracket
was (102.30432.74) days, and the lengthening length after the treatment was (13.90+3.47) mm, and the prolongation ratio was (32.30+9.10)%. (2) American
Orthopaedic Foot and Ankle Society scores were significantly increased at the last follow-up compared with that before treatment (t=0.763, P < 0.01). (3) The
main postoperative complications were bone nonunion, metatarsophalangeal joint dislocation, metatarsophalangeal joint narrowing, and excessive lengthening
of the fourth metatarsal. All patients were free of infection and abnormal sensation in the toe. (4) Subgroup analysis based on prolongation ratio showed

that the rate of complications in patients in the prolongation ratio < 35.36% group (17%) was significantly lower than the prolongation ratio > 35.36% group
(100%) (t=14.008, P < 0.01). Meanwhile, the postoperative American Orthopaedic Foot and Ankle Society score of patients in the prolongation ratio < 35.36%
group (90.25+3.01) was higher than that of patients in the prolongation ratio >35.36% group (82.00+9.97) (t=2.254, P=0.037). (5) It is concluded that Ilizarov
technique for the treatment of congenital brachymetatarsia of the fourth is less traumatic surgery, can significantly improve the foot deformity of patients,
especially suitable for the treatment of patients whose prolongation ratio does not exceed 35.36%, with low complication rate and satisfactory results.

Key words: Ilizarov technique; brachymetatarsia of the fourth; metatarsal lengthening; prolongation ratio; complication; orthopedic implant
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Table 1 | Implant material characteristics
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Figure 1 | Trial flow chart
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Figure 2 | Relationship between prolongation length and prolongation
time in patients with congenital brachymetatarsia of the fourth
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Table 3 | Subgroup analysis based on prolongation ratio of the fourth
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Figure 3 | Photos of a 26-year-old female patient with brachymetatarsia
of the fourth on the right before and after treatment
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RIS & FIAAMAR K IR, Y3RA5 RIGRUR
3.2.3  BRARICVEAE ARG AR A 2 s T R
il B4 3% RS A JUL A 2 4 R K S R P O TR AN 4
FEUERE, X& MR RAE. FN Y EEEKE, E
PR AU AR SR K, BRI LR [l Ay, 6 Bh
BESEHT RS, SATRIBRARAE . Ak, AR BB kDA T
W73 581 A5G JE A P o DR AR 2 5 S50 Sk AR B[] O 15 e 30
Wb BRI, MIERKAK RS, R [ e I
B, SR N HOES): KRR G, SRAET . %
FERKIT 55456 FBRES, WE RGN HurE M
Xof IH R RE SR B R o A OGS R AR e AR A, TR R
JEE iR/ A B AL SS TR . DR MR S D B kDG
— AV g1 B 7 UE AR 24K

3.24 HEEK @RS RE, EKHE K
SRR 5, B kB ST RAT ER . KRR
PR RE, & PR B K BE N %2 28 DU B Sk A2 T 5
AP SR R IO 26 I, KR It X RE 5 i fd Ak
JEE AR B, WEHIERKE. mEENE, &
FEZEKAT IR JE 1 3 d PRI BEAS A &6 T DA B KT T %,
M B BT V) P B 1 T T R AR B G . R TR R R
M i B R VB AT, ZEACHA [A] 4 J B2 A )2 6 DR Jr DAVEAS B
HREE

3.3 it llizarov BRI 6 KM HE U BR & 2 /INETF A A1
/N, PR G R AT, CHIEH TRIT KK

Chinese Journal of Tissue Engineering Research | Vol 29 | No.33 | November 2025 | 7221



@7 TPEEATERR

www.CITER.com Chinese Journal of Tissue Engineering Research

JFE LA EE I 35.36% F R, FRCRE R AR AR, ORI
BB T AR AL BT 56 Rk 56 DU B /N AE
A E PPN ThFEAT KPEA R R T,
A 7 AW 58 3 ARSI R &Y, W UG 2 bk
(EpEia AR (BT

TEZ STk HARME. BREW AT ERRT R LB T, R, MRk,
B AL F T R RS, B BSE . EARR . ATAIK T TRt AT,

FIFWZR: L FaLHELF, ERAHAFALFLFIRT R
B AR B R,

FIRGRENERR: 8 — B3O E, 4B (4ritdk ZATH)
“E 4 - WA A - AR 7 K F 407 FH, ESEIIAGELT,
AAFMAAIE T L B 69K TR XA 5. EEfRY R, B AFE
TR P . TER. BN FE, J760. k. BEERIZIHK, FA
25 &3], ARSI NSRRI AT AR A IR,

BRAREELL: E AT AR A b G A F T S RS T,

HARHISE: ZXFRBET T (RIS RAFRIRE 5 H ) (STROBE
), LEBRATOEEE LR D) G LRAEN R LBEAT I AT B
AEE, IFZPRUTINT ERREFE, FATIFBUAN LFH447)
AT E.
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