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=Abstract=

A Clinical Analysis on Treatment of Lower Extremty Injuries Using
External Monofixateur

Myung-Sang Moon, M.D,, Ph.D., F.A.CS., Kyu-Sung Lee, M.D. and Gun Yeon, M.D.

Department of Orthopedic Surgery, Catholic University Medical College,
Kang-Nam St. Mary's Hospital, Seoul, Korea

External fixators are popular in treatment of the open fractures of long bones, especially
tibia, associated with soft tissue injury, because they prevent further injury to the injured
soft tissue and bone.

Over the past ten years, bilateral frame external fixtors such as Hoffmann system had
been used for lower extremity lesions. But they had many disadvantages like that bilateral
frames were less rigid in A-P plane bending moment mechanically, therefore unilateral fra-
me external fixators such as Monofixateur have been introduced recently.

The Monofixateur was able to fix the fracture rigidly and compress, distract and neutra-
lize the fracture site and could be used as a static and dynamic stabilizer.

We have treated 19 cases using Monofixateur of the Gotzen type for open fractures of
lower extremity from October 1984 to Febrary 1987.

The summary of the results obtainained from this study are as follows:

1. Monofixateur was easy to use, simple and light. It provided a rigid stability to fracture.

2. It was possible to allow static stabilization on the unstable fracture, whereas dynamic
stabilization on the stable fracture.

3. Application was easier than any other type of external fixators from the view point of
using a few screws and unilateral frame, therefore it could prevent further soft tissue
injury and was easy to secondary operation.

4. It was possible to use for short fracture fragment of the proximal or distal fractures
of the long bone.

5. The fracture healing time averaged 32.5 weeks and there were marked differences of
the fracture healing time between open typeI, I and I fractures.

6. There was little complication such as pin tract infection and ankylosis of the joint.

Key Words : Fractures, Open, Treatment, External skeletal fixation, Fractures of lower extre-
mities, Monofixateur(Gotzen apparatus).
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Table 1. Age and sex distribution

Age Male Female Total (%)
0~20 1 - 1 53%
21~30 6 - 6 316%
31~40 6 — 6 316%
41~50 5 - 5 262%
51~60 - - -
61~ 1 - 1 53%
Total 19 — 19 (100%)
Table 2. Cause of injury
Cause No. of Case %
Traffic accident
Pedestrian 12 63%
Motorcycle 3 15.8%
Bicycle 1 53%
Accident at work
Caught under heavy object 2 10.6%
Others
Fall from the height 1 5.3%
Total 19 100.0%
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Table 3. Associated injury

No. of cases
3

Associated injury

Head injury

Thorax injury
Contralateral leg injury
Ipsilateral leg injury
Upper limb injury
Neurovascular injury
Spine and pelvis

- W W W N

Total 21

Table 4. Location and type of injury

Location and type

No. of cases(%)

Open ipsilateral femur and tibia Fx. 1( 5.3%)
Open tibia Fx. (By Guistilo) 16(84.1%)
Type I 4(21%)
Type 1 4(21%)
Type 1 8(42.1%)
Infected femur nonunion 1(563%)
Infected tibia nonunion 1(5.3%)
Total 19(100.0)
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Fig. 1.

A) Application of the Monofixateur in the distal one-third fracture of tiba. B) App-

lication of the Monofixateur in the proximal one-third fracture of tibia. C) Application of the
Monofixateur in the segmental fracture of tibia.
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Table 5. Additional operation after monofixa-
teur external fixation

Type of operation No. of cases

Skin care
Free skin graft 8
Rotational flap 2
Care for bone infection
Curettage or Sequestrecomy 4
Care for bone union
Cancellous bone graft
Simple bone graft 10
Papineau bone graft 1
Fibula osteotomy 1
Electrical stimulation 2
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Fig. 2. (Case 1) : Ipsilateral open comminuted fracture of distal femur and proximal tibia.
A) Preop. Film of 27-year-old male patient. B) External fixation of femur and tibia with Mo-
nofixateur(PAD 4 wks). C) Insertion of semiinvasive electrical stimulator(PAD 7 wks). C) Se-
questrectomy of the distal femur(PAD 11 months). E) Follow-up film at PAD 26 months of the
distal femur. F) Follow-up film at PAD 15 months of proximal tibia.
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Fig. 3. (Cases 2) : Open comminuted fracture of proximal tibia. A) Preop. Film of 41-year-old
male patient. B) External fixation with Monofixateur after removal of Hoffmann’s Ext. fixator
(PAD 7 wks). C) Post op. Film showing autogenous bone graft(PAD 6 months). D) Follow up

film at PAD 19 months.
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Fig. 4. (Cases 3) : Open commlnuted fracture of distal tlbla. A) Preop. Fllm of 46 -year-old

male patient. B) External fixation with Monofixateur(PAD 10 days). C) Removal of Monofixa-

teur(PAD 7 months).
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Fig. 5. (Cases 4) : Open comminuted fracture of proximal tibia. A) preop. Film of 38-year-old
male patient. B) External fixation with Monofixateur(PAD 12 days). C) Removal of the Mo-

nofixateur(PAD 7 months).
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Table 6. Period of bone union and Monofixateur external fixation

Type of fracture(by Guistilo)

Period of bone union(wks)

Period of fixation
in monofixateur

Type 1. 17.5 30.0
Type 1. 29.3 30.0
Type 1I. 425 425
Mean period 32.5 35.5

Table 7. Definition of parameters in the follow-up examination

Fractors A B C
I. Symptoms
Ankle joint Negligible Moderate : some Severe : clear loss

symptoms

Aching or pain None or slightly

of function of function

Moderate symptoms Severe symptoms ;

in area symptoms on exertion pain of rest
Difficulty in N Mild subjective Severe symptoms ;
. one .
walking symptoms limp
I. Signs

Skin condition Normal Slightly disclored Ulce}' of f‘.s tUIa.’
persistent infection

Deformity Normal Slightly, not Considerable, notica-

Loss of knee

movement 0 or <10 degrees

Loss of ankle

movement 0 or < 5 degrees

noticeable ble ; shortening >lem

10 to 20 degrees > 20 degrees

5 to 10 degrees > 10 degrees
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