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The Methods of Treatment in Estabilished Non-union of Femur Shaft

Young An Choi, M.D., Sang Yo Han, M.D. and Bong Yul Lim, M.D.

Department of Orthopaedic Surgery, National Medical Center, Seoul, Korea

The incidence of non-union in the shaft of femur is increasing gradually in spite of considerably improved methods of
femoral fracture care.
It is necessary that orthopaedic surgeon must draw attention to improve the method of treatment and to prevent the
occurance of non-union.
This paper presents the follow-up result of 27 cases among 30 established femoral shaft non-union cases, that were
treated at the orthopaedic dept. of the National Medical Center from March 1971 to March 1980 by various methods.
The study of this series shows the following.
1. Amount 27 cases, male was predominant (82%), peak age group was 3rd & 4th decades (52%).
2. The causes of injury were auto-accident (56 %), falling down accident (22 %), direct blow (11%) & slipping down acci-
dent (11%).
3. The most common location was around the mid-shaft of femur (44.4%).
4. The probable causes of non-union were loosening of the implants & metal failure due to improper internal fixation (10
cases), incomplete reduction (7 cases), infection (5 cases) & inadenaute external immobilization (5 cases).
5. Excellent results were obtained by combined method of compression plate, screws & intramedullary nailing with ad-
ditional autogenous bone graft.

Key Words: Compression osteosynthesis, Intramedullary nailing, Autogenous bone graft.
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Table 1. Age and Sex distribution
AgelSex (Yr) Male Female Total
1—10 1 1(3.7%)
11-20 5 1 6(22.2%)
21-30 6 1 7 (26.0%)
31—40 6 1 7(26.0%)
41—50 5 5(18.5%)
51—60 0
Over 60 1 1(3.7%)
Total 22 5 27 (100%)
Table 2. Mechanism of injury
Mechanism of injury No. of cases
Auto accident 15 (55.6%)
Falling down 6 (22.2%)
Slipping down 3(11.1%)
Direct blow 3(11.1%)
Total 27 (100%)

Table 3. Site of Non-union

Site No. of cases
Proximal 1/3 5(18.5%)
Junction of prox. & middie 1/3 3(11.1%)
Middle 1/3 12 (44.4%)
Junction of middle & distal 1/3 1(3.7%)
Distal 1/3 6 (22.3%)

Total 27 (100%)

Table 4. Porbable causes of Non-union

Causes of Non-union No. of cases
Infection 5(18.5%)
Insufficient Ext. immobilization 5(18.5%)
1. Duration 2
2. Type 3
Inadequate internal fixation 10 (37.0%) .
1. Metal Failure 2
2. Loosening 8
Imcomplete reduction 7 (26.0%)
Total 27 (100©)
Table 5. Number of operation
No. of operation No. of case
1st Op. 24 (88.9%)
2nd Op. 3(11.1%)
Total 27 (100%)
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Table 6. Methods of treatment

Table 8. Method of treatment

Methods of Op. No. of case
O/R with plate, screw 13
Compression plate, screw 3
I-M nail
Conservative Tx

1. Cast-Brace 1

2. 1Y% Hip spica cast 7

3. Skeletal traction only 1
Total 27

Table 7. Interval between trauma & operation

Duration (month) Interval btw trauma and Op

3>
3 1
4 2
5 5
6 2
7 2
8 2
9 3
10 2
11
12 2
13
14
15 2
24
36
36>
Total 27

Average 12 months
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8. AEYy ¥ 3

1 $oltd 22aloll 4= 132l 4 ghubuy
A Ert 237EFel A4, 584 Kintscher Nail =} %} 7}
FolAg, ETolAed Agsx @ge shhnAEst
Kuntscher Nail & 7Zt7t 2 #loll A A) 83} o,

7\:L°j o] Al salolAe 4vts APF 1AL AA
B % 2pin e 18, £31E3 2E3AES AFPE

F 27l % e
3

Methods of operation No. of cases
Infection (-)
Comp. plate, screw + bone graft 13
I-M nail + bone graft
Compression plate, screw only
I-M nail only
Total 22
Infection (+)
Curettage & 2-pin fixation 1
Curettage & Comp. plate, screw with
3
bone graft
Curettage & Sequestrectomy with )
comp. plate, screw
Total 5
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Table 9. Methods of operation according to the site of Non-union

Method of operation

Site
Comp. plate, screw M nail Others
Proximal 1/3 5
Junction of prox. & middle 1/3
Middle 1/3 7 1(2-pin)
Junction of middie & distal 1/3 1
Distal 1/3 6

Table 10. Methods of external immobilization

Table 13. Complication

Methods of immobilziation No. of cases Total Complication No. of cases

1% hip spica cast 16 16 Peroneal nerve palsy 1

Long leg splint Shortening of involved limb

Single hip spica cast 6 6 Stiffness of knee joint

Cast-brace 1 Total 13
Total 27 27

Table 11. Duration of external immobilization

Duration (month) No. of cases
Less than 3 1
3—4 17
4-5 4
5—6 2
6—7 1
7-8 1
Over 8 1
Total 27
Average 4 months
Table 12. Types of bone graft
Type No. of cases
Autogenous cancellous 20 (71.4%)
Autogenous corticocancellous 2(74%)
None 5(18.5%)
Total 27 (100%)
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Table 14. Duration of follow-up

Duration {months) No. of cases

Less than 6 5
6—12 11

12—24

24-36

Over 36

Total 27

Average 13 months
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