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Result of Treatment of Open Tibial Fracture with Hoffmann External Fixator
Young Sik Lee, M.D., Han Sol Yang, M.D., Kyung Soo Choi, M.D. and Shin Kang Cho, M.D.

Department of Orthopaedic Surgery, Presbyterian Medical Center, Chon-ju, Korea

Recently, tibial shaft fractures become more severe because of high speed traffic accidents.
The open tibial fracture is a difficult one to treat because of its common complications such as infec-
tion, soft tissue defect, delayed union and non-union.
We studied 37 cases of open tibial fractures which were treated with external fixation.
The results are as follows:
The average patient age was 29.3 years and male predominated by a ratio of 4.3: 1.
The traffic accidents were the most common cause of injury.
Most cases(67.6%) were type I fracture(by classification of Gustilo and Anderson).
Hoffmann external fixator gave rigid fixation and good wound access.

There were 28 cases(75.7%) which needed secondary soft tissue reconstruction.
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The infection rate was 21.5%(8 cases). These all healed with conservative management. There

were 5 cases of pin tract infection which healed without developing osteitis.

7. The average union time was 28.7 weeks. In type I fracture there was marked delay in union
(average 32.1 weeks).

8. The rate of development of delayed or non-union was 35.1%. In these cases, bony union was ob-

tained with cancellous bone graft.

Key Words: Tibia, fracture, treatment, external fixation.
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Table 1. Classification of open tibial fracture(by Gustilo and Anderson, 1976)

Type 1
Type 1T

tissue damage, flap or avulsion.
Type I Open segmental fracture

An open fracture with a wound less than lem and clean.

An open fracture with a laceration more than lem long without extensive soft

Open fracture with extensive soft tissue damage

Traumatic amputation
Gunshot injury
Farm injury

Open fracture accompanying with vascular injury

Table 2. Classification of cases

Type cases percentage
Type 1 3 8.1
Type II 9 24.3
Type I 25 67.6
Total 37 100
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Fig. 1-A. Segmental open fracture which invol-
ves middle and distal X of tibia.
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Fig. 1-B. With temporary pin inserted in in-
termediate segment the fracture could be reduced
anatomically. The small fragment in proximal ar-
ea of intermediate segment was fixed with a sc-

rew and fracture was fixed with Hoffmann exter-
nal fixator with compression.

Table 3. Reconstruction of soft tissue

Kinds of reconstruction Cases
Myoplasty and skin graft 6
Bipedicular flap 7
Rotation flap 5

Cross lef pedicle flap 10

Total 28(75.7%)
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Fig. 1-C. Gross appearance after wound hea-
ling without infection.

Cross leg pedicle flapo] & 3} 7 %ol = quardri-
lateral frame-§- unilateral frame ¢ 2 x| %l3}%c}

(Figs. 2-B and C).
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Fig. 2-A. Fracture of middle X of tibia with
type II open wound.

Fig. 2-C, D. The skin over the fracture site
was necrotized largely. So, quardrilateral frame
was exchanged to unilateral frame, and the wou-
nd was closed with cross leg pedicle flap after ex-
tensive debridement.

Fig. 2-B. After wound irrigation and debride- ¥ig. 2-E. The donor area of opposite leg was

ment open wound was closed and fracture was fi- covered with split thickness skin graft. There was
xed with Hoffmann external fixator. no functional problem.
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Fig. 3-A, B. AP and lateral X-rays which show comminuted fracture of proximal tibia with bony loss
and large open wound.

i

Fig. 3-C. The fracture was fixed with Hoffm-
ann external fixator. In proximal fragment 2 pins
were inserted in horizontal plane. The fixation
was rigid.

Fig. 3-D. Gross appearance after wound heal-
ing without infection.
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Table 5. Result of treatment

Union time

Union time

Type of More than 20 weeks Mea.n of  Cases of Qases of
o Less than 20 weeks (delayed ion) union wound pin tract
mury clayed or non-union time infection infection

Cases Average union time Cases Average union time

Type 1 2 14.2 1 33.1 17.2 1 1
Type IT 7 16.5 2 41.2 22.0 2 1
Type I 15 19.3 10 51.3 32.1 5 3
Total 24 18.1 13 48.3 28.7  8(21.6%) 5(13.5%)

Transfixion
F pins
Osteotomy

to improve
stability k ?ouble
i rame

(Compression)
B e |

# Transfixion

Fig. 4. Back-cut osteotomy for unstable oblique
fracture of tibia. (from Hardaker, W.T., Wart, T.
W., and Goldner, J.L.: External fixation in the
management of severe musculoskeletal trauma. Or-
thopaedics 5 : 437, 1981)
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