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Fibular osteotomy with autogenous iliac bone graft in treatment of postoperative nonunion of tibia

CAO Lie-hu, WEI Qiang, CHEN Xiao, WENG Wei-zong, CUI Jin, LI Hai-hang, WANG-Lin, ZHANG Jun, ZHOU Qi-rong,
JI Fang, SU Jia-can”
Department of Trauma Orthopaedic, Changhai Hospital, Second Military Medical University, Shanghai 200433, China

[ Abstract | Objective To assess the clinical efficacy of fibular osteotomy with autogenous iliac bone graft for
treatment of nonunion of the tibia. Methods A cohort of 45 patients with postoperative nonunion of tibia between Jul.
2008 and Jun. 2013 were treated by fibular osteotomy combined with autogenous iliac bone graft in Changhai Hospital of
Second Military Medical University. According to anatomical classification, there were 29 cases of hypertrophic
nonunion, 17 cases of atrophic nonunion and two cases of pseudoarthrosis. For primary fixation, 32 cases had plates
internal fixation, 11 had intramedullary nail and two had external fixation. Eight patients with stable plate internal
fixation were treated by fibular osteotomy with autogenous iliac bone graft, 35 patients with failed internal fixation and
two patients with failed external fixation were treated by removing implant and exchanging compression plate with fibular
osteotomy using autogenous iliac bone graft. The status of fracture healing and relative complications were assessed by
lateral and frontal X-ray. Functional recovery of the ankle was evaluated by Olerud-Molander Ankle Score (OMAS).
Results The operation time was 1. 3-2. 5 (1. 74=0. 5) h, the intra-operation blood loss volume was 200-500 (250. 0=
59. 6) mL, the fibular osteotomy length was 2-3 (2. 4£0. 5) cm, and the volume of iliac grafting was 3-23 (7. 8=£1. 3)
cm®. The follow-up time was 12-48 (16. 543. 3) months and the fraction healing time was 3-11 (5. 6+2. 4) months.
The healing of 26 (58 %) patients took 3-5 months, 13(29 %) patients took 6-8 months and 6 (13 %) patients took
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9-11 months. Twenty-seven patients had no limb shortening, nine patients had limb shortening of <{1 c¢m, six patients

had limb shortening of 1-2 cm and three patients had limb shortening of >>2 ¢cm. The function of lower limb joints was

excellent in 23 cases, good in 14 cases, common in 5 cases and bad in 3 cases at last follow-up. Conclusion The fibular

osteotomy with autogenous iliac bone graft can create pressure on the broken bone end and increase the broken bone end

contact area, promoting fracture healing and reducing complications.
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Tab 1 Summary of clinical characteristics of patients

N=45
Parameter Data

Age (year), x=+ts 33.5+11.2
Male/female n/n 31/14
Left/right n/n 19/26
AOQ classification n

A 16

B 24

C 5
Nonunion classification n

Hypertrophic type 29

Atrophic type 14

Pseudarthrosis 2
Classification of fracture n

Closed fracture 29

Open fracture 16
Cortical bone defect d/mm, z=+s 16.0£13.6
Classification of primary fixation n

Plate 32

Nail 11

External fixation 2
Time from injury to second surgery z/month, x4s  22.0%14.3

AQ: Association of orthopaedic
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Fig 1 Illustration of fibular osteotomy

A: The mechanical transmission way on calf without fibulectomy; B:

Mechanical transmission way on calf with fibulectomy
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Fig 2 Exposed fibular and fibular osteotomy
during the operation
A: The fibular was exposed during the operation; B: The fibular

osteotomy (arrow) was taken out (about 2 cm)
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Fig 3 The pre- and post-operative imagings and intra-operative osteotomy and bone grafting in case one

A: The X-ray imaging of tibial nonunion with plate internal fixation after surgery 9 months; B, C; Implant removing and fibular osteotomy and

iliac bone grafting during operation; D: The post-anterior X-ray imaging of bone union 6 months after surgery; E: The X-ray imaging of remove

of internal fixation 1. 5 year after surgery
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Fig 4 The pre- and post-operative imagings in case two

A: The X-ray imaging of tibial hypertrophic nonunion with plate internal fixation 12 months after surgery; B: The X-ray imaging of

intramedullary fixation removing and exchange plating with fibular osteotomy and tiliac bone grafting; C: The post-anterior X-ray imaging of

bone union 5 months after surgery
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