
Subacute haematogenous osteomyelitis of the talus in

children is a rare condition. All previously reported

cases have been managed by hospital admission with

surgical debridement and antibiotics or by intra-

venous antibiotic therapy followed by oral anti -

biotics. This case series documents the management

of the condition at our institution and reviews the

current published literature. We conclude that with

 appropriate patient selection, primary subacute

haematogenous osteomyelitis of the paediatric talus

can be managed on an out-patient basis with oral

antibiotic therapy.
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INTRODUCTION

Subacute osteomyelitis is a haematogenous

infection of the bone characterised by an insidious

course with local symptoms and few clinical signs.

in its primary form, it is a distinct clinical entity

defined by the absence of an initial acute osteo -

myelitis or preceding systemic antibiotic therapy.

We report three cases of primary subacute

osteomyelitis of the talus in children and review our

management of these cases. We wish to emphasise

the need for awareness, early diagnosis and imple-

mentation of appropriate treatment of the condition

in order to avoid potentially unnecessary mor -

bidity. in particular, we highlight that with careful

case selection, one can avoid the need for hos-

pital admission, prolonged intravenous antibiotic

therapy  or surgery. The use of oral antibiotics alone

as a treatment modality has not previously been

reported in the literature.

CASE SERIES PATIENTS

Case 1

A 2-year old girl (LW) presented with a six week

history of limping, intermittent swelling to the right

ankle and low grade pyrexia. There was no history

of trauma. She had been systemically well through-

out. On examination she walked with a mild limp.

There was no localised bony tenderness on palpa-

tion. She had a good, pain-free range of movement

in her ankle and sub-talar joints.

inflammatory markers and blood cultures were

normal. initial ultrasound scanning (USS) revealed
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an ankle joint effusion but no apparent disruption of

the talus. Radiographs showed a progressive lytic

lesion in the posterior aspect of the talus. Magnetic

resonance imaging (MRi), pre- and post-contrast,

demonstrated a characteristic penumbra sign,

showed talar collapse, a small collection and an

associated ankle joint effusion (Figs. 1-2).

At surgical exploration of the talus, there was a

bony cavity but without pus. Specimens were sent

for microscopy, culture and sensitivity but yielded

no positive results. The ankle was immobilised in

plaster for four weeks. The girl was allowed to

weight bear as tolerated. Oral flucloxacillin was

continued for a total of eight weeks.

Six months after surgery, LW was systemically

well with no palpable tenderness or swelling. Ankle

and sub-talar joint movement was normal and pain

free. Repeat radiographs at this time showed pro-

gressive healing with residual sclerosis and lucency

of the talus. At 30 months, LW complains of occa-

sional ache and mild scar tenderness but has a full

range of ankle movement and maintains a normal,

unrestricted level of activities.

Case 2

A 15-month old boy (nM) presented to our

Emergency Department with a short history of a

painful swelling to his left ankle. There had been a

possible twisting injury to his left ankle three

months earlier but no acute bony injury was noted

at that time. He was systemically well. His left foot

was noted to be held in an inverted position. The

ankle was swollen and all movements were restrict-

ed by pain.

White cell count (WCC) was normal but the C-

reactive protein (CRP) was moderately raised at

66 mg/L. Radiographs revealed a lytic area in the

posterior aspect of the talus. USS confirmed an

ankle joint effusion with possible synovial thicken-

ing. MRi confirmed these findings. Admission to

hospital with administration of intravenous ben-

zylpenicillin and flucloxacillin resulted in improve-

ment of his clinical symptoms and inflammatory

markers. CRP at discharge was less than 5 mg/L.

Antibiotics were continued orally for a total course

length of eight weeks.

Fig. 2. — Penumbra sign of primary subacute osteomyelitis on
T1-weighted sagittal MRi images of case 1 (patient LW) at
diagnosis.

Fig. 1. — Penumbra sign of primary subacute osteomyelitis on
T1-weighted axial MRi images of case 1 (patient LW) at diag-
nosis.
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At clinical review five months later his symp-

toms had settled. inflammatory markers were

 normal and he was weight bearing. He had a full

range of pain-free movement in his ankle. Radio -

graphically, there was evidence of resolution of

the lytic area within the talus. At 28 months, nM

remains asymptomatic with no evidence of compli-

cations.

Case 3

A 2-year old girl (MC) was referred by an

Emergency Department to our fracture clinic with a

four week history of a limp associated with pain

and possible swelling of the left foot. There was no

history of trauma and the child was well with no

local or systemic symptoms. On examination she

walked with a limp and tended to invert the foot.

Hip and knee examination were normal. There was

no swelling or bony tenderness of the ankle or foot.

The left hindfoot was perhaps slightly warmer than

the right hindfoot. She had normal ankle, sub-talar

and mid-foot movements bilaterally.

Radiographs showed a lytic/sclerotic lesion in

the posterior aspect of the left talus. Serological

analysis revealed a normal WCC and CRP but the

erythrocyte sedimentation rate (ESR) was mildly

raised at 28 mm/hr.

Oral flucloxacillin and penicillin V were pre-

scribed for a total of seven weeks. Symptomatic

relief was reported within a couple of weeks of

commencing antibiotic therapy. Repeat radiography

seven months after initial presentation showed no

progression of bony change. At two year follow-up

MC continues to be asymptomatic and without

complication from her non-operatively managed

primary subacute talar osteomyelitis.

DISCUSSION

Haematogenous osteomyelitis in children is well

recognised. A decline in incidence had been noted

over previous decades (3,6). More recently, howev-

er, the overall incidence of acute and subacute

forms has started to rise. increasing numbers of

cases of the acute disease have been related to the

emergence of methicillin-resistant Staphylococcus
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aureus (2,10). Rates of subacute osteomyelitis have

not changed significantly, although the trend has

been upwards from 1 to 2 per 100,000 population

per year from 1991 to 1997 (3).

The distinction between acute and subacute

osteomyelitis is arbitrary with infection diagnosed

as subacute if presentation was two weeks or more

after onset of symptoms (1,6,15). The primary form

of this condition is characterised by the absence of

an initial acute osteomyelitis, systemic illness,

directly preceding trauma or recent course of antibi-

otic therapy.

Primary subacute osteomyelitis of the paediatric

talus is rare. Subacute osteomyelitis of the paedi-

atric talus is rare. Our search of the published liter-

ature yielded only 19 explicit cases (1,9,19-20,22).

Like all subacute osteomyelitis, it is charac-

terised by an insidious course with local symptoms

and few clinical signs. it can therefore be difficult

to diagnose and delayed diagnoses result in delayed

initiation of appropriate treatment. Mean diagnostic

delays of up to 158.5 days have been reported (12).

Clinical features and laboratory investigations are

usually non-specific in nature. WCC, CRP and ESR

are often within normal limits or, as in our cases,

only mildly raised (14,17,20-22). Radiographic fea-

tures are present at diagnosis and plain radiograph-

ic features have been classified into six types (16,18)

(Fig. 3).

MRi is used as a second line investigation and

demonstrates a characteristic, though not pathogno-

monic, penumbra sign (21). The penumbra sign is

the picture of a transitional zone of high intensity

between areas of radiodense sclerosis and radiolu-

cent abscess on T1-weighted MRi scans (Figs. 1-2).

it correlated to a layer of vascularised granulation

tissue surrounding the abscess (21). Bone scintigra-

phy is usually positive with areas of high uptake at

the affected site or sites (9,12,19).

The majority of reports of primary subacute

osteomyelitis in the literature are a mix of adult and

paediatric cases. in reports focusing on children the

lesions are most commonly found within the long

bones of the lower limb, with tibia and femur being

the most frequently affected sites (17,20-21). Primary

subacute osteomyelitis affecting other bones is more

unusual but sites reported to have been affected
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include the clavicle, humerus, radius, ulna, calca-

neum, talus and metatarsal (20) ; navicular (4) ; and

spine (7). 

An important differential diagnosis that must be

excluded is presentation of benign or malignant

(primary or metastatic) bone tumours. Therefore,

where clinical suspicion is sufficient, a surgical

approach is advocated in order to obtain tissue sam-

ples for the exclusion of neoplastic bone disease.

Potential diagnostic difficulties are demonstrated

by the frequent misdiagnoses of subacute osteo -

myelitis as Ewing’s sarcoma (5,21), chondroblas-

toma (5), osteosarcoma (5,21), eosinophilic granulo-

ma (5), fibrosarcoma (19), giant cell tumour (5,21),

osteoid osteoma (21), metastatic neoplasm (21) and

bone tumour of unknown origin (5).

Surgical intervention is also appropriate in

advanced and/or aggressive cases where there is

suspicion of a collection of subperiosteal pus or

intra-articular pus in order to washout the collection

and to obtain microbiology samples. Although

causative organisms are infrequently identified,

Staphylococcus aureus is the most commonly iso-

lated microorganism (14,17,20,22). Other agents that

have also been implicated include Staphylococcus

epidermidis and Streptococcus (3) ; Pneumococcus,

Klebsiella and Kingella (17) ; Peptostreptococcus,

Escherichia coli and Enterobacter (21) ; Salmonel -

la (4) ; and Propionibacterium acnes (7). Typical

histological features are of a cellular and vascular

inflammatory tissue with bony necrosis and

destruction and an infiltrate containing neutrophils,

macrophages and lymphocytes (17,22).

There is controversy regarding the management

of this condition. Traditionally, authors have advo-

cated surgical intervention in the form of curettage

and biopsy with post-operative immobilisation and

antibiotics for 6 weeks (21). Some authors have

reported successful resolution of lesions after ade-

quate surgical debridement without any antibiotics

at all (11) though others recommend continuing

treatment for anything up to 4 months (5) post-oper-

atively. Treatment with antibiotics alone has been

advocated with surgical intervention reserved for

those cases where there is diagnostic uncertainty or

that do not respond to initial antibiotic therapy (8-

9,12-14,20). Successful outcomes have been reported

with antibiotic therapy for a minimum total of

4 weeks (9) but more typically of 6 weeks duration.

All regimens reported to date have consisted of ini-

tial intravenous antibiotics followed by prolonged

courses of oral therapy.

Complications through inadequate treatment or

progressive forms of osteomyelitis are rare in

 children. These may include recurrence, growth

 disturbance, pathological fracture and conversion to

a chronic osteomyelitis. A survey of 50 patients

treated over a period of 8 years revealed a compli-

cation rate of 12% but none in the subgroup of

patients diagnosed with subacute osteomyelitis (3).

Our case series illustrates the various options

available in the management of primary subacute

osteomyelitis of the paediatric talus. Both surgical

management and non-operative treatment, using

antibiotics administered either intravenously or

orally, was effective. in addition, it highlights that

(i) operative management can have complications,

some of which may be persistent ; and (ii) oral

antibiotics alone can be sufficient for successful

treatment.

Careful case selection is important in the choice

of non-operative management. As well as having a

Fig. 3. — Classification of subacute osteomyelitis : a. indicates
lucency type ; b. metaphyseal with loss of cortical bone ; c. dia-
physeal ; d. onion-skinning ; e. epiphyseal ; and f. spine (adapt-
ed from McCarthy et al (16)).
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good local blood supply and a high propensity to

bony healing, we consider the following as

essential : i) unequivocal diagnosis ; ii) no joint

involvement ; iii) no previous treatment. Where

there is doubt about the diagnosis, or treatment to

date has been unsuccessful, tissue and microbiolog-

ical samples should be obtained for further analysis,

in order to exclude neoplasm and to guide anti -

microbial therapy. Surgical debridement may also

be required.

In view of our experiences we wish to highlight

that, in appropriately selected cases, intravenous

antibiotics, hospital admission and/or surgical inter-

vention are not always necessary for the successful

management of this condition. Oral antibiotics

alone can be sufficient for the successful treatment

of primary subacute osteomyelitis of the paediatric

talus.
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