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— Abstract—
Analysis of Results of External Fixation in the Tibial Shaft Fracture
Sang-Soo Kim, M.D., Dae-Moo Shim, M.D., Min-Jong Lee, M.D. and Yong-Suk Shim, M.D,
Department of Orthopedics, Won-Kwang University Hospital, I-Ri, Korea

The fracture of the tibia shaft is difficult to treat because of high tendency of open fra-
cture and complications such as osteomvelitis, soft tissue defect, delayed union and non-union,
To evaluate that external fixation alone can be a final solution on treatment of the tibial
fractures or the change of treatment mode after external fixation, We studied 50 cases of
fractures of the tibia shaft which were treated with external fixation between January 198
4 and June 1988.

The results were as follows.

1. Among causes of injury, the traffic accidents were the most common.

2. Among the type of fractures, comminuted fractures were 26 cases{41%) and open
fractures 47 cases(92%). By classification of Gustilo and Anderson most cases were open
type [(60%) '

3. The 4 cases(8%) were treated with external fixation alone and the time to union ave-
raged 5.2 months,

4, For the 15 cases(30%), external fixators were removed, then applied cast and the time
to union averaged 5.3 months, The 12 cases(24%) were treated with bone grafting and
cast after removal of external fixator and the time to union averaged 6.8 months,

5. Among the secondary additional operation required after external fixation, bone operations
were 34 cases, soft tissue operations 13 cases and comosite operations 3 cases, The bone
grafting were 22 cases{(65%) out of 34 cases of bone operation and the muscle transfrs
5 cases(39%) out of 13 cases of soft tissue operation,

6. The duration of external fixation was 22 days to 248 days, mean 101.6 days,

7. A retrospective evaluation of 50 cases treated external fixation revealed that external
fixation was simple, safe and effective method in the initial stage of fracture treatment
but could not be a final Solution.
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Table 1. Age and sex distribution

Sex
Age Total
Maie Female
~10 1 1
11-20 2 2
21—30 12 1 13
31—40 14 1 15
4150 13 1 14
51—60 3 1 4
61— 1 1
Total 44 6 50
Table 2. Causes of injury
Causes No. of cases
Motorcyle 20
Out-Car accident 16
In-Car accident 7
Slip or fall down 4
Belt 3
Total 50




Table 3. Type of fracture

Open
Type Closed Total
Type 1 Type 2 Type 3
Comminuted 1 3 19 3 26
Transverse 4 4 8
Oblique 1 2 5 8
Segmental 2 3 1 6
Spiral 2 2
Total 4 12 31 3 50
Table 4. Associated injury
Associated injury No. of cases
Femur fracture 7
Hip dislocation 3
Tibial fracture(contralateral) 3 220°
Radius fracture 2 c==
Mandible fracture 2z
Others 9 1 400
Total 26
Table §. Treatment method of tibial shaft fracture
Treatment No, of cases
E/F only 4
E /F followed by cast 15
E /F followed by additional surgery 3l 1200
Total 50

*E /F : External fixation

7} 39, WS AEF TAe] 38, 8F FTAe] 24,
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Table 4).
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Fig. 1. Corridor of safe pin insertion in lower leg.(
copyright Dr, F. Behrens, : External skeletal
fixation, Instructional Courses Lectures Vol 3
3:124—-167, 1984.)
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Table 6. Additional surgery after external fixation

Method No, of cases

Soft tissue surgery 13
Bone surgery 3
Composite surgery 3

Total 50

Table 7. Bone surgery

Method No. of cases
Sequestrectomy 5
Bone graft 22
Internal fixation

with plate & screws 2
Ender nailing 1
Interlocking IM nailing’ 4

Total K|
Table 8. Soft tissue surgery

Method No. of cases
Skin graft(thin split) 4
Rotational flap 2
Muscle transfer 5
Cutaneous free flap 2

Total 13

Table 9. Duration of external fixation

Day No. of cases

—30 2
3160 17
61—50 10
91—120 6
121—-150 5
151— 10
Total 50
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Table 10. Complications

Complications No. of cases
Osteomyelitis 9
Pin tract infection 2
Pin loosening 1
Joint anklylosis 1
Total 13
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Fig. 2. A 51-year old male with open comminuted
fracuture of the middle 1 /3 tibia{open type
M). A : Preoperative radiograph, B : Postope-
rative radioraph, external fixation was perfor-
med. C : 6 months' radiograph after injury,
there was no evidence of bone union. D : 10
months’ radiograph after injury, interlocking
IM nailing had done at § months after injury
and bone union achieved.
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Fig. 3. A 35-vear old male with open segmental fra-

cture of the tibia(open type 1 ). A : Postope-
rative radiograph, external fixation was perf-
ormed. B ; § months's radiograph after injury,
there was evidence of bone union at the distal
fracture site but no evidence at the proxirnal
site, C : 5 months’ radiograph after re-operation,
bone union achieved after internal fixation with
plate and screws and autogenous cancellous
bone grafting,

— 65 —

Fig. 4. A 48-year old male with open comminuted

fracture of the distal tibia(open type ). A ;
Preoperative radiograph, B ; Postoperative
radiograph, external fixation and muscie tran-
sfer were performed. C : 4 months’ radiograph
after injury, bone and fracture site were exp-
osed, so vascularized scapular cutaneous free
flap was performed. D ; 11 months’ radiograph
after injury. bone union achieved after autog-
genous cancellous bone grafting.



Fig. 5. A 26-year old male with open comminuted fracture of the tibia(open type H). A ; Pre-
operative radiograph, B : Postoperative radiograph, external fixation performed, but there
was a large gap at the fracture site. C ; Photograph of osteocutaneous free flap. weeks
after injury, vascularized iliac bone graft was performed. D : 6 months’ radiograph after

injury, there was evidence of bone union
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