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The principles of management of osteomyelitis include commencement of

systemic antibiotic and debridement of necrotic bone, which at times

necessitate resection of significant amount of the bone. Distraction

osteogenesis by bone transport restores back the void left by the

resection. However, a long duration of bone transport usually predisposes

to docking site non-union. Various technique for management of docking

site non-union have been described in literature. To achieve union, the

prerequisites include coapted bone ends with good contact and favourable

osteogenesis capability. Autologous bone grafting is usually favoured

because it has osteoconductive, osteoinductive and osteogenic properties.

In a larger defect, free fibular graft is one of the preferred donors.

INTRODUCTION

CASE REPORT

A 20 years old male presented with left thigh swelling and pus discharge

for 3 weeks duration, associated with fever and unable to bear weight

using the ipsilateral limb. He had history of furuncle on the similar site 9

months prior, which was treated by superficial debridement and short-

course antibiotic by his general practitioner. He was immunocompetent,

had no premorbid illness and denied high risk behaviour. Physical

examination revealed a swollen left thigh, with discharging sinus on its

distal anteromedial aspect. The swelling was fluctuant, tender and warm.

Laboratory investigations revealed raised infective parameters – with high

white cell count (15.9x109/L), C-reactive protein (32µg/mL) and erythrocyte

sedimentation rate (ESR) (112mm/hr). While there was presence of

reactive thrombocytosis (platelet count was 487x109/L), other blood

investigations were normal.

Figure 1 : Multiple imaging modalities showing chronic extensive osteomyelitis of the

femur. Plain AP radiograph shows cortical irregularity, with the blue arrow points towards

radiolucency representing lytic area, and the black arrow demarcates sclerotic region. A

much-detailed description can be seen on the CT scan, with the red arrows highlighting

presence of sequestra. The yellow arrows indicate hyperdensity which represents new

bone formation or involucra. The MRI highlights presence of marrow oedema, with the

green arrows delineate the presence of abscess, with the sinus opening on the

anteromedial aspect of the thigh.

DISCUSSION
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Figure 2 : (2a – 2c) Radiographs showing various stages of bone transport. The red arrow

indicate the level of corticotomy done. The bone transport produced bone regenerate along

the anatomical axis of the femur. After it reached the docking site and could not be

compressed further, the transport was stopped while allowing the regenerate to consolidate.

(2d) Post-operative radiograph showing the fibular grafts were well-placed and conformed to

the larger diameter of the femur. The LRS was removed and replaced by a locking plate.

(2e) The docking site achieved union, with the graft and the bone regenerate already well-

consolidated.

sclerotic. Following removal of the fibrous tissue and the sclerotic bone

edges, a gap of 3.5cm was established. A 7cm length of non-

vascularised free fibula graft was harvested, and this graft was divided

into two equal-length segments. Both grafts were then inserted next to

each other in a double-barrel orientation. The LRS was removed and

replaced by a locking plate to ensure a more stable fixation for union.

Postoperatively, he was instructed not to bear weight. Subsequent follow-

ups revealed union was achieved at 3 months post-grafting. The patient

then started to ambulate without any support. The latest follow-up after 1

year showed consolidated docking site, with no other complications. He

has returned to work and his pre-morbid activities.

A diagnosis of chronic osteomyelitis of left femur was made. He

underwent resection of the infected bone, application of limb reconstruction

system (LRS) monorail and cement spacer insertion. The resected part

measured about 29.5cm. After 2 weeks, the cement spacer was removed

and corticotomy for bone transport was done. The culture grew

Staphylococcus aureus, and he completed antibiotics regime for 6 weeks.

Bone transport was initiated ten days after corticotomy. The patient was

instructed for 6-hourly quarter-turning of the compression-distraction unit for

the rate of 1mm/day (or 0.25mm/session) of bone transport. Subsequently,

the infection was eradicated and bony transport was successful to

regenerate new bone at the resected part. Total bone transport duration was

about 10 months.

Figure 3 & 4 : (3) Illustration depicting the non-vascularised free fibular graft, which was

harvested about 10 cm from the tip of fibular head. The graft was divided into two equal

segments of around 3.5cm each, and arranged in a double-barrel orientation. The grafts

then were fitted into the gap, with the double-barrel orientation conformed to the larger

femoral diameter. (4a-b) Clinical pictures showing complete eradication of infection, with

healed scars and pristine soft tissue condition one year after the last surgery.
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Chronic osteomyelitis is one of the most challenging diagnoses to manage.

Early diagnosis may lead to early cessation of infection; however, the

subsequent bony reconstruction maybe taxing to the patient and the

attending surgeon.

Our patient presented with typical clinical and radiological manifestations of

chronic osteomyelitis :

• Pain and swelling of the affected limb, coupled with presence of

discharging sinus are common presentation.

• Infective markers are normally raised.

• Plain radiograph showing features including radiolucent lesions

representing lytic bone destruction, usually surrounded by thick,

sclerotic radiopaque changes. While CT scans are beneficial to

appreciate infected bony changes such as sequestra, cloacae and

involucra, MRIs are excellent to detect marrow and periosteal changes,

sinus and abscess, even at an early stage.

The principles of management of osteomyelitis necessitate cessation of

infection by systemic antibiotic regime and surgical debridement. In chronic

osteomyelitis with the absence of life-threatening sepsis, therapeutic

antibiotic regime is favoured as compared to empirical prescription. The

spectrum of aggressiveness of surgical intervention varies – from simple

periosteal debridement to radical resection and even amputation. In our

young patient, the extensive involvement of the marrow and bone cortices

required a large segmental resection. This large defect inevitably requires

distraction osteogenesis via bone transport. For the subsequent docking site

nonunion, removal of interposed tissue is inevitable. The subsequent step

may differ - one is to address the gap by acute compression, followed by

bone lengthening; the other is by filling up the gap using tricortical graft.

We chose the latter, using a non vascularised free fibular graft due to :

• Feasibility for grafting using open technique as interposed tissue

removal was also required

• Accelerating healing time as patient was already subjected to long

period of bone transport

• Ability to provide good biological osteoconduction and osteogenic

environment

• Large defect requires structural scaffold to resist compressive force –

double-barrel orientation conform to larger diameter of femur and fibular

graft has good length for this

• Vascularity of graft has no effect on union rate; vascularised graft if used

is more technically demanding and has risk of pedicle vessel kinking if

used in a double-barrel orientation

In conclusion, docking site non-union may be a complication after

commencement of distraction osteogenesis following resection of infected

bone in chronic osteomyelitis. A non-vascularised free fibular graft, arranged

in a double-barrel orientation, is a viable option to manage this non-union,

producing excellent outcomes.

There was a 2-month period during which the docking site was allowed to

unite and consolidate. As there was no clinical and radiological evidence of

union, he subsequently underwent surgical exploration, during which

intraoperatively it was noted that there was abundant of fibrous tissue, with

both end of the docking segment and transport segment were blunt and


