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= Abstract =
A Consideration for Metallic Failure of internal Fixation
Devices in Treatment of Long Bone Fractures

Pil Jun Cheong, M.D., Wan Surk Choi, M.D., Soo Kyoon Rah, M.D.
Chang Uk Choi, M.D. and Hak Hyun Kim, M.D.

Department of Orthopaedic surgery, College of Medicine, Soon Chun Hyang University

The ten cases of metallic failure after I-M nailing & plate fixation who were treated at depart
tment of orthopaedic surgery, Soon Chun Hyang University during nine years from June, 1974 to
May, 1983 were clinically analysed.

The survey as summerized as follows:

1. Of the ten cases, six cases were seen the breakage of plate, two cases were the loosening of
screw, one case was the brakage of nail & one case was the angulation of nail. Of the six cases
of plates, two cases were DCP, three cases were ordinary plate & one case was Thornton plate.

2. Of the six cases who metallic failure occurred as plate failure, five cases were the femur fra-
ctures, one case was the tibia fracture. All case who metallic failure occurred as nail failure were
ferumr fractures. Of the two cases of screw loosening, one case was the fermur fracture. One case
was the tibia fracture.

3. The average interval between operation and metallic failure.

1) The plate breakage was 6.3 months.
2) The screw loosening was 7 months.
3) The nail breakage was 6 months.
4) The nail angulation was 8 months.
4. The causes of failure after internal fixation.
1) The causes of plate breakage.
1. Thin nail
2. Empty plate hole with slip down.
3. Inadequate support with bone loss.
4. Slip down (retrauma).
2) The causes of screw loosening
1. Inadequate immobilzation in comminuted fracture.
2. Early weight bearing.
3) The cause of nail breakage.
1. Thin nail.
4) The cause of nail angulation.
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1. Abormal stress & overweight.

5. The metallic failure such as breakage, loosening and angulation of nail or plate can be pre-
vented providing that the indications were thoroughly considered according to the level of fr-
acture, type of fracture and degree of comminution, and that bony union process was observed

accurately after I-M nailing and plate fixation.
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Table 1. Age & sex distribution
Sex M F Total
Age
0 —10 1 1
11-20
21-30 2 2
31—40 4 4
41-50 1 1 2
over 50 1 1
Total 8 2 10
Table 2. Causes of injury
Case No. of case
T. A. 7
Fall down 2
Machine 1
Total 10

* T.A. : Traffic accident

Table 3. Site of fracture
P1/3 M1/3 D1/3 Total

Femur 2 4 2 8
Tibia 1 1 2
Total 3 5 2 10
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Table 4. Associated injury in Femur
fracture

Associated injury No. of case

Tibia fracture 4
Fibula fracture 4
Patella fracture 1
Pelvic bone fracture 3
Clavicle fracture 1
Occipital fracture 1
Knee joint injury 1
Cerebral contusion 1
Others 2
Total 18

Table 5. Associated injury in Tibia fracture

Associated inj, No. of case

Fibula fracture

Clavicle fracture

Cerebral contusion

Deep laceration

Sagital suture diastatic fracture
Others

Total
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Fig. 1. (4) Compression screw inserted across
oblique fracture line. (B) Simple spiral fracture
with butterfly fragment ; The screw is placed to
bisect angles between a perpendicular to long
axis of bone and a perpendicular to fracture p-
lane.

Fig. 2. Principle of DCP as self-compression
plate.



Table 6. Probable causes of metallic failure

Type Type of metallic failure .

of metal & failure of fixation Causes No. of cases

Plate Breakage Thin nail 2

Empty plate hole with slip down 1

Inadequate support with bone loss 1

Slip down 2

Screw Loosening Inadequate immobilization in 1

commiuted fracture

Early weight bearing 1

Nail Breakage Thin nail 1

Angulation Abnormal stress & overweight 1
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Fig. 3. Errors in application of plates and sc-
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Fig. 4. (A) A ten year old girl with open fracture and bone lose of tibia. Before operation. (B)
Nine months after operation, showing the breakage.

Fig. 4. (C) 14 months after reoperation, showing the union of fracture site. (D) Afte the removal
of plate, the complete union was seen.

—714—-



Fig. 5. (A) A 35 year old man with open distal one third fracture of femur. The operation was
performed in other hospital. (B) 17 months after operation, showing the breakage of plate.

Fig. 5. (C) Nine months after operation, there
was seen the union of fracture site.
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Fig. 6. (A) A 26 years old man with DCP fi-

xation in other hospital. One year after operation.

showing the breakage of plate and screw by
slip down. (B) There was occured the metallic
failure in middle hole without screw insertion .
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Fig. 7. (A) A 36 year old man with proximal one third fracture of femur. 6 months after opera-
tion, there was seen the breakage of nail. (B) After reoperation.

Fig. 7. (C) 18 months after reoperation, show-

ing the complete union of fracture site.
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Fig. 8. (A) A 43 year old man with distal one third fracture ot temur. Five months after opera-
tion showing the loosening of plate and plate and screw in the distal portion of plate. (B) One year
after reoperation. There was not seen the union of fracture site.
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