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Clinical therapeutic strategies of refracture after bone transport for tibial bone defect ZHANG Yan-long,LIU Shi-bo,
WANG Yong,WU Tian-hao ,SANG Rui-zheng,DONG Jian-wei ,LI Peng-fei, WU Xi-rui ,and PENG A-qin*. *Center of Trauma
and Emergency ,Orthopedic Research Institute of Hebei Province ,Hebei Provincial Key Laboratory of Orthopedic Biomechan-
ics ,the Third Hospital of Hebei Medical University ,Shijiazhuang 050051, Hebei, China

ABSTRACT Objective : To explore the clinical therapeutic strategies of refracture after llizarov bone transport technique in
the treatment of tibial bone defect. Methods: A retrospective study was performed on 19 patients with infected tibial bone de-
fect treated by lIlizarov bone transport technique and then refracture from August 2010 to January 2020, including 18 males
and 1 female with an average age of (37.7+13.0) years old ranging from 15 to 66 years old. Cause of injury invlved falling in-
jury in 4 cases, crashing injury 1 case,crushing injury in 1 case and without obvious injury history in 13 cases. The ipsilateral
distal femoral fracture in 2 cases occurred before the external fixator of tibia was removed ,and the other 17 cases had a mini-
mum of 1 day and a maximum of 30 months after the external fixator had been removed. The site of refracture was at regenera-
tive zone in 8 cases, at docking site in 9 cases, at ipsilateral femoral shaft in 2 cases. According to the modified Simpson classi-
fication proposed by the author,the refracture was classified. The treatment of refracture include plaster splint,traction or ex-
ternal fixation. Bone healing and function were evaluated according to the standards of the Association for the Study and Appli-
cation of the Method of llizarov (ASAMI). Results: All patients were followed up,and the duration ranged from 9 to 17 months
with an average of (12.3£3.2) months. According to the modified Simpson classification, there were 3 cases of type 1 a,1 case
of type I b,3 cases of type I c,1 case of type Il ,9 cases of type Il and 2 cases of type V. All the refractures healed without
infection or malunion. The fracture healing time of conservative treatment for 6 cases were 3,5,3,2,2,2 months fespectively;
and the healing time of fracture treated by surgery for 13 cases was 2 to 6 months,with an average of (4.4x1.4) months. Ac-

cording to ASAMI evaluation criteria, bony results showed all patients obtained excellent results,, and functional results showed
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6 patients got excellent results, 13 good beacause of ankle or knee stiffness. Conclusion : The modified Simpson classification

could contain most clinical types of refracture after bone transport, and the external fixation is a simple and effective method for

refracture.
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Fig.1 Modified Simpson’s refracture classification and schematic diagram. Type | a:Refracture within regeneration area; Type | b:Collapsed refracture

at the regeneration area; Type | c:Stress fracture at the regeneration area;Type Il : Refracture at the junction between the original bone and the regener-

ate; Type IIl : Refracture at the Docking site; Type IV : Refracture through screw tracks; Type V :Trans-articular refracture
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Tab.1 The 19 patients with refracture after bone transport
of classification, treatment and effectiveness
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Fig.2 A 58-year-old male patient with with refracture of the right tibia after bone transport for tib-
ial. The bone defect of right proximal tibia was 13 cm,reverse bone transport was performed by dou-
ble plane osteotomy 2a. The AP and lateral X-rays showed the docking point healed 10 months af-
ter operation, but the proximal regenerative area was poorly mineralized ~2b. Six months after the
removal of the external fixator,a bending fracture (arrow mark) occurred in the proximal regenera-
tive area. According to the modified Simpson’s classification , the fracture was type I b 2¢. The ap-

pearance of the tibia showed varus deformity
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Fig.3 A 41-year-old male with right tibial osteomyelitis combined with nonunion, and refracture of

the right tibia after bone transport for tibial ~ 3a. After debridement ,the bone defect was 13 ¢m and
the bone was removed by double-plane osteotomy ~ 3b. The regeneration area was corialized well and
the docking point healed at 14 months after operation. The external fixator was removed  3c. Six
months after the removal of the external fixator, a refracture occurred at the docking point during leg
raising. According to the modified Simpson’s classification,the fracture was classified as type Il

3d. External fixation and bone graft were performed ~ 3e. Two months after removal of external fixa-

tor  3f. The patient was able to walk normally and the ankle dorsiflexion was slightly limited
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Fig.4 A 27-year-old male with refracture of the left tibia after bone transport for tibial ~ 4a. The infective bone defect of the left proximal tibia was 10 cm

4b. The distal double-plane osteotomy and semi-open bone grafting were performed. At 11 months after bone transport , the docking point healed well and

the regeneration area was corialized. The external fixator was removed  4¢. Two months after removal of external fixator, stress fracture occurred in distal

regenerative area (arrow mark). According to modified Simpson classification,the fracture was classified as type | c. Conservative treatment was per-

formed  4d. The fracture healed well after 11 months follow-up 4e. Mild stiffness of the ankle
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Fig.5 A 32-year-old male patient with refracture of the right tibia after bone
transport for tibial ~ 5a. The bone defect of upper tibia was 13 ¢cm after multiple de-
bridement  5b. The proximal and distal three-plane osteotomies were performed
Sc. After wearing the external fixator for 17 months,the regeneration area was co-
rialized and the docking point healed well,and the external fixator was removed
5d. At 4 days after the removal of the external fixator,the right calf suddenly be-
came painful during the leg raising, and the X-ray showed a refracture of the middle
regenerative area (arrow mark) 5e. According to the modified Simpson classifica-
tion , the fracture type was [ a  5f. External fixator was used and the fracture healed

2 months later
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