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ABSTRACT Objective: To study the curative effect of llizarov bone transport technique in the treatment of tibial bone defect and
analysis of the influencing factors of postoperative delayed healing or nonunion. Methods: From June 2016 to October 2020, 90 patients
with tibial bone defect who were treated in our hospital were selected as the research objects, and all patients were treated with llizarov
bone transport technique. The operation effect index and complication rate were recorded and counted. And the outpatient follow-up
observation of patients, the patients with delayed healing or nonunion was counted. The patients were divided into healing group and
delayed healing or nonunion group. The clinical data of the two groups were compared and analyzed. The risk factors of postoperative
delayed healing or nonunion of patients were analyzed by univariate analysis and multivariate Logistic regression analysis. Results: The
hospitalization time was(12.11% 2.98) d, the starting weight-bearing time was(45.39+ 7.78) d, and the complete weight-bearing time was
(76.41 = 11.23) d. After follow-up observation, 29 patients had postoperative delayed healing or nonunion, the incidence rate was
32.22%. The incidence of wound infection, combined soft tissue injury, combined with fibula fracture, postoperative premature activity
and smoking history in the delayed healing or nonunion group were higher than those in healing group(P<0.05). Logistic multiple regres-
sion analysis showed that wound infection, soft tissue injury, combined with fibula fracture, postoperative premature activity and smok-

ing history were risk factors for delayed healing or nonunion (P<0.05). Conclusion: Llizarov bone transport technique has a good efficac
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in the treatment of tibial bone defect, with short operation time, less intraoperative blood loss, shorter hospital stay, shorter weight-bear-

ing start time, low complication rate, and better treatment safety. However, patients are prone to delayed healing or nonunion after

surgery. It may be related to wound infection, soft tissue injury, fibula fracture, premature postoperative activity and long-term smoking.
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Table 1 Univariate analysis of influencing factors postoperative delayed healing or nonunion

Delayed healing or Healing group
Factors t/a? P

nonunion group( 29 cases ) (61 cases)
Gender[n(%)] Male 17(58.62) 34(55.74) 0.067 0.796

Female 12(41.38) 27(44.26)
Age(years) 46.38+ 9.29 4541+ 10.23 0.433 0.666
Smoking history[n(%)] 10(34.48) 3(4.92) 13.902 0.000
Drinking history[n(%)] 11(37.93) 19(31.15) 0.407 0.523

Oscillating saw bone
. 11(37.93) 21(34.43) 0.105 0.745
cutting
Bone cutting way[n(%)] . o
Bone knife minimally
o 18(62.07) 40(65.57)
invasive osteotomy

Functional exercise[n(%)] 10(34.48) 25(40.98) 0.350 0.554
Vein thrombosis[n(%)] 1(3.45) 2(3.28) 0.343 0.558
Wound infection[n(%)] 6(20.69) 1(1.64) 9.945 0.002
Combined soft tissue injury[n(%)] 10(34.48) 4(6.56) 11.669 0.001
Combined with fibula fracture[n(%)] 11(37.93) 4(6.56) 13.930 0.000
Postoperative premature activity[n(%)] 16(55.17) 10(16.39) 14.388 0.000
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Table 2 Multivariate Logistic regression analysis of influencing factors of postoperative delayed healing or nonunion

Variables Assignment B SE Wald «? OR (95%CTI) P
Wound infection Yes=1, no=0 0.309 0.287 3.892 1.309(1.113~1.562) 0.003
Soft tissue injury Yes=1, no=0 0.391 0.276 2.997 1.193(1.003~1.417) 0.009
Fibula fracture Yes=1, no=0 0.403 0.296 3.341 1.416(1.218~1.649) 0.005
Postoperative premature activity Yes=1, no=0 0.349 0.236 4.131 1.309(1.171~1.714) 0.002
Long smoking history Yes=1, no=0 0.412 0.613 3.116 1.205(1.112~1.617) 0.006
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Fig.l Imaging data of typical cases before and after surgery

Note: Figure 1 A: Admission for X-ray examination, the diagnosis was an open comminuted fracture of the right tibia and fibula with bone defect. Figure

1B: Postoperative X-ray showed that the llizarov external fixator was successfully installed. Figure 1C: Six months after the operation, the reexamination

showed good mineralization at the transplanted end, mild sclerosis at the broken end and good healing.

32.22% MR A B 18 U AR A B 11 B, SRETE I
PRAIE 1 K 45 R AR — B, R WA Nizarov Frfz £
YIS E B BB S S R C O R . SR T, 4E
RS SR A ALERE 0 RGeS IR LB 5 IF
BT ARG B B S K s TR LR
P2 Z N Logistic [0 Hr iR, i e L& I 40l
LU IR E T ORI G Bl A AR SRR R SE R
BHABEWERINER . 0 TE I A 07 RGeS
SR B B W B B B TRAE , A5 A A B R B
RNEANML, PEMT 0 B BB AU R T R R SR
BENEA RPN R, X T8 105 R S8 R e
BEATPURGERTT I HAEAR T RS AT R R EEOAR , b (8
B G G IR B IR SR O R AR S
B E N R R DU AR B R R &
BUBE B9 IEF B SR I AR PR A BREAT , /D7 Ak Ao O 3
IO, AN T R B BB AL TR IR 5, N TITHE 2 1 6 35 1) 4
WAL JIAh, e B G5 X BT A A A SRR
JHEE 3T A BEXS B i P A SR A RGP,
Xt T MR BT A AT R L N REA T B SR, LA
WA B B BRI S AT BRI 2, AR A i B
SR AR A BB BIWR 500 8 D AR A At O
{ili# Uizarov A5 SIAMIRREVEREAR, HEMIfEAHEE MRS
RAARE, P, 76 8 H BEh R Vs s S U125 BT i
), R TR R AT AR S BRI B XTI
AR R B 3 R A T IR BRSO L B A AT
TR, I T FRARATLIA ) B 40 B 135 1, 3 1400 o -2 ) 2
SRR A AR R RO A SZ BRI AL, X IR
SR BRI, R AR Je FEZ BB, 18 T B T I R 4 10 A
i~

25 bR Nizarov 5 Wis AR 7R H-3 Bt 17 AR
4, JBE B TRV AR e it > ARSI (8] T i 6 E
(ISR, IF BhE R A 2RI IR T e PR (B By T R

JIER A WA A IR, ATRE 505 1S AU A

HT ARG G S I O RS B T REAF R AR

JESER A BN A IS R 2R PEA T LA R IR SR, ARk

NS H BRUE A izarov H B AR AR

& % 3L @ik ( References)

[1] X4, 248, T4k, 5. llizarov F#A5 BAH 1 5] S4HH R 6 77 12
B PR B AR 6 57 D], Al 45 4 &, 2020, 36(4): 321-326

[2] Yikemu X, Tuxun A, Nuermaimaiti M, et al. Effects of Vacuum Seal-
ing Drainage Combined with Ilizarov Bone Transport Technique in
the Treatment of Tibial Traumatic Osteomyelitis [J]. Med Sci Monit,
2019, 25(12): 6864-6871

(3] #3iF, B, Lok, . M AT SRR E Z RS ) llizarov
TS B ERE B G T SR AR R B ). BRI E R &,
2021, 48(2): 97-102

[4] Rosteius T, Pitzholz S, Rausch V, et al. Ilizarov bone transport using
an intramedullary cable transportation system in the treatment of tib-
ial bone defects[J]. Injury, 2021, 52(6): 1606-1613

[5] Sk, ik, 5%, F. Al BUR llizarov H ARG 97 BB KB
R AR T]. F EAA S &, 2019, 27(14): 13241326

[6] Li R, Zhu G, Chen C, et al. Bone Transport for Treatment of Traumatic
Composite Tibial Bone and Soft Tissue Defects: Any Specific Needs
besides the Ilizarov Technique?[J]. Biomed Res Int, 2020, 20(6): 1-13

[7] Xu J, Zhong WR, Cheng L, et al. The Combined Use of a Neurocuta-
neous Flap and the Ilizarov Technique for Reconstruction of Large
Soft Tissue Defects and Bone Loss in the Tibia [J]. Ann Plast Surg,
2017, 78(5): 543-548

[8] & Bam, & T A&, KL, & lizarov H A B K G BAEHHH
HEH LR 50 B4 &, 2021, 27(3): 239-242

(9] 4F A, 2472, 4 B4, 5. B #AS 36 77 4145 iR B b B B SOF
B AT i AR e B AT ] 7T b B AR K AR, 2020, 41
(5): 545-548, 553

[10] Tre=, 4%, kAR, %. llizarov 41 B & 5 i3 K& 75 BB &
bk B e 60 P AR )], W6 R B A 2 &, 2019, 22(1): 117-119

[11] FREEFHLAFHEFSLEHMELIAERS, TEARIES



DREYESSHE  biomed.cnjournals.com  Progress in Modern Biomedicine Vol22 NO.6 MAR.2022

- 1155«

S A EFRIAFE LERSFEBRTIROFA. BT RSB
ISR 5 d (2016 SR, % R4S 4 £, 2016, 39(6):
521-523

[12] & 24, W& &, &RTF, ¥ lizarov F#iEH K% 77 Gustilo Il B
A C B R KRB E ARSI AL B H AR 09 ZCR 5 AT [T]. By T R
22 &, 2019, 28(1): 48-51

[13] Aktuglu K, Erol K, Vahabi A. Ilizarov bone transport and treatment
of critical-sized tibial bone defects: a narrative review [J]. J Orthop
Traumatol, 2019, 20(1): 22

[14] #&%, IR, AR, 5. MR BUR 5 358 AU 6 97 SR SRR &
Fa KGRk B AR ENH R AR AN EFIE, 2016, 16
(36): 7095-7098

[15] fpara, fak, #0hue, 5. llizarov ‘& A5 HOR 06 97 e B B e M Bk
Bia- MR EMI]. TR EF, 2015, 44(29): 4108-4111

[16] Subramanyam KN, Mundargi AV, Umerjikar S. "Fibula plus
Ilizarov": a Simpler Strategy Than Bone Transport for Major Bone
Defects in Children[J]. Tech Orthop, 2019, 29(12): 1-6

[17] ke, KR L. B A G st o sk i R A, RS FMRE S
HLIEALNE R B A HA]. P B 44 TAEFF 5, 2020, 24(36): 124-129

[18] x14& 3%, ¥ & F. llizarov H R4 577 £ F B B8R A G &R A4
KAREEHa B L] ¥ EEFFRE, 2020, 28(19): 199-203

[19] %k 42, kA&, Fpansk, 5. Lliza rov F#ABH ARG 77 T HAIMG S ™
IS AR B BRI L E 4, 2019, 29(12): 277-280

[20] Meselhy MA, Singer MS, Halawa AM, et al. Gradual fibular transfer
by ilizarov external fixator in post-traumatic and post-infection large
tibial bone defects [J]. Arch Orthop Trauma Surg, 2018, 138 (5):
653-660

[21] Makhdoom A, Kumar J, Siddiqui AA. Ilizarov External Fixation:
Percutaneous Gigli Saw Versus Multiple Drill-hole Osteotomy Tech-

niques for Distraction Osteogenesis[J]. Cureus, 2019, 11(6): e4973

[22] MR, R R, I, . R AT B AR 6 T e KB e
AR AR A R SR ART]. F Ak 45 B A &, 2018, 20(8): 666-670

[23] Sigmund IK, Ferguson J, Govaert GAM, et al. Comparison of Ilizarov
Bifocal, Acute Shortening and Relengthening with Bone Transport in
the Treatment of Infected, Segmental Defects of the Tibia [J]. J Clin
Med, 2020, 9(2): 279

[24] Borzunov DY, Mokhovikov DS, Kolchin SN, et al. Combined use of
the Ilizarov non-free bone plasty and Masquelet technique in patients
with acquired bone defects and pseudarthrosis [J]. Genij Ortopedii,
2020, 26(4): 532-538

[25] B Kbr, &3k, O &4, F. vk
L ALY BAE LM [ T4 ERA
1535-1538

[26] fh3esk, 28, FOE, F. 27 ARETHRE R E o o
RBEA RS T TR A A [J]. P B L E S A &, 2020,
34(9): 61-66

[27] Liu Y, Yushan M, Liu Z, et al. Treatment of diaphyseal forearm de-

BT R R J R R A
sk e &, 2019, 29(10):

fects caused by infection using Ilizarov segmental bone transport tech-
nique[J]. BMC Musculoskelet Disord, 2021, 22(1): 36

[28] Ren GH, Li R, Hu Y, et al. Treatment options for infected bone de-
fects in the lower extremities: free vascularized fibular graft or
Ilizarov bone transport?[J]. J Orthop Surg Res, 2020, 15(1): 439

[29] Bibbo C. Reverse sural flap with bifocal Ilizarov technique for tibial
osteomyelitis with bone and soft tissue defects [J]. J Foot Ankle Surg,
2014, 53(3): 344-349

[30] £ 5, a4, 5KATE, & BREH AN TR T B BT A0
B Z 5] 7 BE L5 X ¥ Hidh 2 &, 2016,31(2): 164-167

(325 1146 T7)

24] F &, F4ki, RA. KR A B BEFHH 4 U 2 MCP-1 Ao
pro-ADM K-+ 5 gk £ 51t K e AR KM [J]. St BEAF K 4R,
2020, 45(6): 727-732

[25] A, AT, REW. QAR TFFaH AR F AT KL
IL-6 ,PAF fFN % CRH 7K -F 447 [J]. ¥ % [E 5, 2019, 34(11):
1011-1014

[26] Wahid HH, Chin PY, Sharkey DJ, et al. Toll-Like Receptor-4 Antag-
onist (+)-Naltrexone Protects Against Carbamyl-Platelet Activating
Factor (cPAF)-Induced Preterm Labor in Mice[J]. Am J Pathol, 2020,
190(5): 1030-1045

[27] Gao L, Rabbitt EH, Condon JC, et al. Steroid receptor coactivators 1
and 2 mediate fetal-to-maternal signaling that initiates parturition[J]. J
Clin Invest, 2015, 125(7): 2808-2824

[28] Robertson SA, Hutchinson MR, Rice KC, et al. Targeting Toll-like
receptor-4 to tackle preterm birth and fetal inflammatory injury[J].
Clin Transl Immunology, 2020, 9(4): e1121

[29] Robertson SA, Wahid HH, Chin PY, et al. Toll-like Receptor-4: A
New Target for Preterm Labour Pharmacotherapies? [J]. Curr Pharm
Des, 2018, 24(9): 960-973

[30] X &F, FLr®, & EH, F. ALK &4 [L-6 TNF-o PAF K
T EAR B E 5] B E B4 E, 2020, 32(9): 85-88



