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Effectiveness of limbs shortening and re-lengthening in treatment of tibial infectious
bone defect and chronic osteomyelitis
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[ Abstract] Objective To evaluate the limbs shortening and re-lengthening in the treatment of tibial infectious
bone defect and chronic osteomyelitis. Methods Between January 2011 and April 2016, 19 cases of tibial infectious bone
defect and chronic osteomyelitis were treated with the limbs shortening and re-lengthening technique. There were
13 males and 6 females, aged from 22 to 62 years (mean, 44 years). The causes of injury included traffic accident injury in
16 cases, crush injury in 1 case, and falling from height in 2 cases. One patient was infected after plate internal fixation of
closed tibial fracture and 18 patients after external fixation of open tibial fractures (Gustilo type IIIB). The mean previous
operation times was 3 times (range, 2-5 times). The time from injury to bone transport operation was 3-11 months (mean,
6.5 months). The bone defect length was 2.0-5.5 cm (mean, 4.3 cm) after debridement. After tibial shortening, limb
peripheral blood supply should be checked after release of the tourniquet. Seven wounds were closed directly, 5 were
repaired with adjacent skin flap, 5 were repaired with sural neurovascular flap, 1 was repaired with medial head of
gastrocnemius muscle flap, and 1 underwent skin grafting. Single arm external fixator or ring type external fixator were
used, and completely sawed off between 2 sets of external fixation screws at proximal and distal metaphysis of the tibia.

Limb lengthening was performed after 1 week with the speed of 1 mm/d. Results All patients were followed up 10-36 months
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with an average of 14 months. Two cases delayed healing of the wound after operation, and the other wounds healed

primarily. Natural healing of the opposite end of the bone were found in 18 cases, and 1 case had nonunion in the

opposite end of the bone because of incomplete removal of lesion bone. There were 5 cases of slow growth of the callus,

and healed smoothly by “accordion” technology and injecting red bone marrow in 4 cases, and by bone grafting and

internal fixation in 1 case. The time of bone lengthening was 1-3 months, the prolongation index was 1.6-2.7 cm/month

(2.20 cm/month). The bone healing time was 7-13 months (mean, 11.1 months). According to tibial stem diagnostic

criteria Johner-Wruhs score, 9 cases were excellent, 8 cases were good, 2 cases were fair, with an excellent and good rate of

89.5%. Conclusion Limbs shortening and re-lengthening is an effective method for the treatment of tibial infectious

bone defect and chronic osteomyelitis, with the advantages of improving the immediate alignment of the osteotomy ends,

significantly shortening the bone healing time of opposite ends of bone.
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Fig.1 A typical case a. Anteroposterior and lateral X-ray films before operation, showing chronic osteomyelitis of tibia and pathological
fracture; b. Anteroposterior and lateral X-ray films and appearance after excision of lesion bone and shortening; c. Anteroposterior and
lateral X-ray films after limb lengthening for 2 months; d. Anteroposterior and lateral X-ray films at 6 months after operation, showing callus

growth in the opposite end of bone; e. Anteroposterior and lateral X-ray films after removal of external fixator at 10 months after operation,

showing bone healing of extended end and opposite end of bone
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