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Treatment of Large-gap Non-union in Long Bone Using a Tibial Cortico-cancellous
Bone Graft and Heavy Duty Plate Fixation

In Kim, M.D., Jung-Man Kim, M.D., Seung-Koo Rhee, M.D. and Han-Yong Lee, M.D.

Department of Orthopaedic Surgery, St. Mary’s Hospital, Catholic University Medical College,
Seoul, Korea

When the non-union gap in a long bone is more than half of the diameter of the bone at that le-
vel, it presents a significant challenge to traditional bone grafting technique. Even if there are several
good wéys for this problem, such as shortening, traditional various bone grafting, electrical stimulation
and free vascularized bone graft, most of these techniques have some difficulties to maintain the stability
of fracture post-operatively, and we have to keep their extremities into a cast or external fixator so
long. So we have attempted to treat the large osseus gap non-union in long bone with fixation of he-
avy duty or condylar plate on one side of fracture for fracture stability, a long tibial corticocancellous
strut graft on the other side of fracture for fracture stability and rapid bony union, and extensive can-
cellous chip bone graft between the plate and tibial graft to enhance the bony union.

We have experienced 9 cases of large osseus gap non-union in long bone with this technique from
March 1981 to September 1986 at the department of orthopaedic surgery, St. Mary’s hospital, Catholic
University Medical College.

1. Their, 7 males and 2 females, average age was 38 years old, with a range of 24 to 53 years old.
The distribution of the involved bone was 6 femur, 2 humerus, 1 radius and ulna with 1.4 years
of average duration of non-union, ranged from 7 months to 2.4 years. The average gap from nor-
mal bone to normal bone was 4.8cm, with a range of 2.7cm to 7.4cm. The average number of
previous surgical procedures was 4, with a range of 2 to 7. Four of the nine patients had quies-
cent osteomyelitis.

2. Post-operative immobilization with splint or cast was applied for 6 weeks for upper extremity and
8 weeks for lower extremity followed by active R.O.M. exercise and non-weight bearing crutch
walking.

3. Five of the nine cases(55.6%) had completely bony union. This occured on an average 8 months
post-operatively and was faster in the forearm bones and femur than in the humerus. An additio-
nal cancellous bone graft was done in two. But other two of the patients had subsequent amputa-
tion because of recurrent and uncontrollable osteomyelitis stirred up by the surgery.

4. This procedures was proved to be one of valuable adjuvant method in treatment of large osseous
gap non-union of long bones.

Key Words: Large-gap non-union. Cortico-cancellous bone graft, Heavy duty plate.
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Table 1. Case analysis of large-gap non-union in long bone

Name Age/Sex  Involved bone  Average gapicm) No. of previous surgery Result
Seo D.R. 40/M Femur 4.3 ' 3 Amputation
Kim Y.J. 53/M Humerus 2.7 2 Amputation
Lee S.H. 49/M Femur 3.8 2 Healed
An MS. 25/F Femur 6.5 7 Healed
Ahn M.S. 24/F Humerus 5.0 5 Healed
Choi J.P. 28/M Femur 6.1 4 Healed
Kang S.R. 37/M Femur 7.4 6 Observation
Hong M.P. 46/M Femur 5.2 3 Healed
Kim Y.M. 41/M Radius and 3.2 4 Obsevation

Ulna :

Fig. 1. Schematic drawing of surgical procedure.
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Fig. 2. Case 1, A twenty-four-year-old woman who had a severe compound fracture on the proximal hu-
merus due to blunt trauma. She was attempted stabilization with Rush pin(82 Oet.), but post-operatively
chronic osteomyelitis was developed and the non-union with large osseous-gap was established with ab-
sorption of bony fragments(83 March). Four months after cessation of inflammatory changes, stability was
restored by a segmental whole fibular graft and Rush pin fixation again(83 March). A radiograph made
two years post-operatively(85 July) shows a relatively good union but no bony hypertrophy, and so we've
performed an additional cancellous chip bone graft from iliac crest(86 Fed.) but a complete nonunion with
5.0cm long of osseous gap was re-established associated with gradual bony absorption without an evidence
of osteomyelitis, Finally we’ve done a T-plate fixation on the lateral aspect of humerus for fracture stabi-
lity, a 12cm long of tibial cortico-cancellous strut graft on the medial side of humerus, and was supplemented
with grafts of iliac bone(86 April). After this procedure, she was able to use her arm in six weeks and
the humerus remained stable until 5 months after operation with good union and relatively good R.O. M.
of her shoulder(90’ abduction, 120’ flexion and 20’ extension)(86 Sept.).

-392 -



Fig. 3. Case 2. A twenty-five-year-old woman sustained a compound fracture on the proximal femur by
gun-shot injury, underwent a plate fixation immediately at a local clinic and transferred to St. Mary's hos-
pital with heavy pus drainage through the wound(82 Sept.). After removal of plate and debridement, the
fracture was maintained with skeletal traction and the infection was cleared out in 4 months but a non-
union with large osseous gap was inevitable(83 April). Five months after the cessation of osteomyelitis(83
May), a Richard compression plate fixation with massive cancellous chip bone graft was performed but
failed with re-absoption of all grafted bone without infection(84 May). There are nothing to do but remo-
val of Richard plate, and fixed the non-union with external fixator(84 Oct.). Finally she underwenta con-
dylar plate fixation for stability on the lateral side of femur, an 11cm long of tibial corticocancellous strut
graft on medial side of femur and extensive cancellous chip bone graft between the two for non-union
with 6.5cm long of osseous gap to enhance the bony union(85 June). Post-operatively partial weight-bear-
ing with crutches was allowed in 8 weeks, and follow-up X-rays(86 Feb. and Sept.) show good series of
fracture union. Thereafter, the patient was free of pain in the femur with good RO.M. of hip (110° flex-
ion, 40° abduction, 60° external and 20° internal rotation) and knee(5°~120°).
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Fig. 4. Case 3. A forty-six-year old man, a miner, sustained a compound segmental fracture of femur
with loss of middle fracture fragment(84 Feb.). He was treated with debridement and attempted stabiliza-
tion with one plate at a local clinic, and transferred to St. Mary’s hospital for a non-union combined with
severe osteomyelitis(84 April). Immediately the plate was removed and the fracture was fixed with exter-
nal fixator. Six months later, a non-union with 5.2cm long of osseous gap but free from osteomyelitis was
established. Fourteen months after the initial injury(85 June), stability was restored by heavy duty plate
laterally and 9cm long of tibial cortico-cancellous strut graft medially, and massive cancellous chip bone
graft was performed between the two to enhance the bony union. After 8 weeks immobilzation, active R.
O.M. exercise was allowed and he was able to walk with partial weight-bearing and crutches in 12 weeks.
Postoperative eight months(86 Feb.) and fifteen months(86 Sept.) follow-up X-rays show good evidences
of fracture union. Thereafter, he was free of pain in femur with good R.O.M. of knee{10°~70°) .
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