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Fig. 1: Components(A) and model(B) of AnyFix
that was invented by authors. Those are
ring(full or 2/3), K-wire, clamp, rod, half pin,
push pin and crane pin.
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> Fig. 2: (A) The preoperative AP and lateral
3 radiographs of 34-year-old man with a
1 1 comminuted mid-shaft tibiofibular fracture
of Gustilo opentype b. (B) Immediate
postoperative AP and lateral radiographs
> with hybrid external fixation(half pin, lag
screws and AnyFix ). (C) At 5.1 months
after operation, the frame was removed with
'O an excellent result.
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Fig. 3: (A) The preoperative AP and lateral

radiographs of 29-year-old man with a
comminuted distal shaft tibiofibular fracture
of Gustilo opentype . (B) Immediate
postoperative AP and lateral radiographs
with hybrid external fixation(half pin, push
pin, lag screw and AnyFixR). (C) At 4
weeks after operation, bone grafting without
change of external fixator was done. The last
follow up radiographs at 14.2 months show
good union.
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(Fig. 4).

Fig. 4 : (A) The preoperative AP and lateral

radiographs of 42-year-old man with a
segmental distal shaft tibiofibular fracture of
Gustilo opentype b. (B) Immediate
postoperative AP and lateral radiographs
with hybrid external fixation(half pin, olive
pin, lag screws and AnyFixR). (C,D) At5
weeks after operation, saphenous flap
operation without change of

external fixator was done.
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Abstract

Hybrid External Fixation and Limited Internal Fixation for
Severe Open Tibial Shaft Fractures

Hong Jun Han, M.D., Soo Uk Chae, M.D., Ul Oh Jeung, M.D.

Department of Orthopaedic Surgery, College of Medicine,
Wonkwang University Hospital, Iksan, Korea

Purpose: To evaluate the radiographic and clinical results of severe open tibial shaft
fracture treated by hybrid external fixation and limited internal fixation.

Materials and Methods: We reviewed 25 patients open tibial shaft fracture(= Gustillo
classification type ) which were treated with hybrid external fixation(AnyFixR) that was
invented by authors and limited internal fixation between June 1998 to June 2001. 20 maes
and 5 females were minimum follow up period of 12 months(12-27 months). The mean age
was 45 old years(11-72 old years). The results were based on the assessment radiographical
analysis with duration of bony union, delayed union including of states of nonunion and
malunion, clinica analysiswith pain, joint range of motion, wound infection and skin & soft
tissue coverage. All fractures were classified according to the Gustilo classification, there
were 6 cases of type , 9casesof type aand 10 casesof type  b. The cause of injury,
there were 18 cases of motor vehicle accident, 5 cases of direct traumaand 2 cases of fal
from height.

Results: In twenty-five cases, fifteen had union, the average time of bone union was
6.8 months and additional bone graft without change of external fixator performed in
ten cases, but one case have failed and then change of intramedullary nail with bone
graft. In the group of bone graft, bone union was completed at mean 8.7 months.
According to the clinical analysis, no pain in the fracture site, in complications, there
were 2 cases of mild joint range of motion that has acceptable result and 2 cases of
wound infection were treated with effective antibiotics theraphy and wound dressing.
Five cases need to coverage of the open wound, 3 cases were flap operation and each
case were muscle transfer, skin graft without change of external fixator.

Conclusion: The use of hybrid external fixation and limited internal fixation in
severe open tibial shaft fracture to be successful for the stabilization of fracture and
subsequent plastic and/or orthopaedic procedure for muscle and skin coverage, bone
grafting are more easily accomplished without change of external fixator.
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