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The Effect of Sliding Inlay Bone Graft with Cancellous Chip Bone Graft
in Non-Union or Delayed Union of the Tibia

Young Hwan Jeong, M.D., Tae Jun Kang, M.D. and Hak Young Jeong, M.D.

Department of Orthopedic Surgery, Maryknoll Hospital, Busan, Korea

In the treament of the non-union or delayed union of the long bone, it is very difficult to achieve

union. We have experienced 15 cases of non-union or delayed union of the tibia who were treated by
sliding inlay bone graft with cancellous chip bone graft from June, 1979 to April, 1984.

The results were as follows:

1. In all cases cancellous iliac bone graft were performed, and additionally internal fixation or

simple cast immobilization were done for stabilization of the fracture site.

2. The average bone union time was 2.8 months in delayed union and 4.4 months in non-union.

3. In 5 failed cases there were reactivation of previous infections.

4. In 5 cases of postoperative infection, sliding grafts were sequestrated in all.

5. The advantage of this procedure in the cases without infection were:

1) In the anteromedial cortex of tibia, such a surgical intervention permits easy skin closure and

prevents skin necrosis.

2) Such a procedure can recanalize the obliterated medullary cavity without disturbance of the fr-

acture ends during operation.

6. This procedure was proved to be one of valuable adjuvant method in the treatment of uninfected

non or delayed union of the tibiae.
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Table 1. Age and Sex distribution

Table 4. Probable causes of Non or delayed union

A;e" Male Female  Total (%)
11~20 1 1( 6.7%)
21~30 5 2 7(46.7%)
31~40 4 4(26.7%)
41~50 2 2(13.3%)
51~60 1 1( 6.7%)
Total 13(86.7%) 2(13.3%)  15(100%)

Table 2. Causes of injuries

Mode of injury No. of cases

Traffic accident 7(46.7%)
Direct blow 4(26.7%)
Fall down 2(13.3%)
Impinging 2(13.3%)

Table 3. Type and sites of fractures

Type Open - Closed
Site Comm. Simple Comm. Simple

Causes No. of cases
Infection 6
Severe soft tissue injury 4
Unsatisfactory immobilization 2
Distraction 3
Other 2

Table 5. Management before sliding inlay bone
Graft

Fixation method No. of cases

External fixation 11
Pin and plaster
Hoffmann

Long leg cast

Internal fixation

O/R with DCP

O/R with steinmann pin
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Table 6. Fixation method

Proximal 1/3 2 1 Fixation method No. of cases
Middle 1/3 2 2 1 Compression plate 5(33.3%)
Distal 1/3 6 1 Screw fixation 2(13.3%)
Total 11(73.3%) 4(26.7%) Cast 8(53.3%)
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Fibrous tissue

Sliding graft bone
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Fig. 2. Case 1. Closed fracture on the midshaft of tibia, intact fibula. A) Post-trauma. Closed midshaft
fracture with minimal displacement. B) 5 months elapsed after trauma. Still visible fracture gap with no
evidence of callus formation. C)} Postoperative state. Showed sliding grafted bone and multiple chip bones

around the fracture site. D) 5 months after operation. Showed callus bridging and trabecular crossing ac-
rossed fracture site.
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Fig. 3. Case 2. Open fracture with severe soft tissue injury. A) 6 months after trauma. Initially treated
with steinmann pin external fixation. Good alignment, but, no evidence of callus formation. B) Post-opera-
tive state. Showed sliding grafted bone with chip bones. C) Postoperative 4 months. Showed trabecular
crossing between the fracture site, but, sequestrization of sliding bone. D) Post-operative 10 months. 5 mon-
ths elapsed after removal of plate and sequestrum of sliding bone. Complete union state.
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Fig. 4. Case 3. Comminuted fracture on the proximal tibia and fibula. A) Post-operative 5 months. wi-
dening and smoothening of fracture site without callus formation. B) Post-operative state and 6 months el-
apsed after control of infection. Showed fracture of sliding bone and the multiple chip bones. C) Post-op-
erative 5 months. Still noted fracture gap with sclerotic change of sliding bone due to reactivation of in-
fection. D) 4.5 months elapsed after osteostim implantation. Showed trabecular crossing on the fracture site.
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