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A B S T R A C T

Background: Achromobacter xylosoxidans is an opportunistic environmental aerobe. In cases where A.
xylosoxidans infects humans, it most commonly manifests as bacteraemia in the immunosuppressed. A.
xylosoxidans causing chronic osteomyelitis is rare, particularly in the immunocompetent and young.
Case: We present the case of a 23-year-old man with chronic osteomyelitis of the right femur caused by
co-infection of A. xylosoxidans and Staphylococcus aureus. Five years earlier, he had sustained a right femur
fracture and was treated with intramedullary fixation at a peripheral hospital in a developing nation. Past
medical history was otherwise unremarkable. Management comprised of surgical debridement and
culture-directed antibiotic therapy, resulting in clinical cure.
Conclusion: In the context of local trauma and previous surgery, osteomyelitis caused by atypical
pathogens must be considered. A multidisciplinary approach commensurate with duration and severity
of infection and tailored to the causative organism is paramount.
© 2021 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND

license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Introduction

Osteomyelitis is a common musculoskeletal condition associ-
ated with significant morbidity and mortality [1–3]. It involves the
infection of bone accompanied by inflammation and can result
from hematogenous seeding, contiguous spread or direct inocula-
tion following trauma or surgery [4]. Although osteomyelitis can
develop in any bone, the vertebral bodies and long bones of the
lower extremities are the sites typically affected [5]. Pyogenic
organisms are almost exclusively implicated, most frequently
Staphylococcus aureus [6]. Despite this, culture confirmation
remains pertinent to exclude atypical strains and ultimately guide
therapy.

The presentation and optimal treatment of osteomyelitis can be
variable depending on aetiology. In acute osteomyelitis, onset of
symptoms occurs early (<2 weeks) after initial bone infection [7].
It is characterised by inflammatory changes manifesting as dull
bone pain, localised swelling, fever and/or erythema. Chronic
osteomyelitis (COM) is more insidious, typically evolving over

many weeks or months after inoculation [5]. The hallmarks of
chronicity are development of sequestrum or involucrum and the
presence of a sinus tract [8]. Whilst acute osteomyelitis may be
managed with prolonged antibiotic therapy alone, most cases of
COM also necessitate surgical debridement.

We report a rare case of femoral COM caused by Achromobacter
xylosoxidans and S. aureus co-infection in a young immunocompe-
tent man. This case highlights the importance of maintaining a
high degree of suspicion for osteomyelitis caused by atypical
pathogens in settings of previous trauma and surgery. Additionally,
given the lack of standardised treatment regimens available for
COM, our management can be instructive for fellow clinicians in
their future practice. Of note, the patient was informed of (and
consented to) de-identified data concerning his case being
submitted for publication.

Case report

A 23-year-old man presented to hospital with several months of
right thigh swelling and a draining sinus with associated skin
changes. There was no history of fever or systemic symptoms. The
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Five years prior, the patient suffered a closed midshaft fracture
f the right femur following a motorbike accident and was
anaged with intramedullary fixation at a peripheral hospital in

 developing South Asian country. One year post-operatively, the
atient developed a surgical site infection. At this point, all
ardware was removed, and he was subsequently treated with a
wo-week course of antibiotics. Records detailing the initial
icrobe, the antibiotics prescribed and the extent of the revision
urgery were unavailable from the overseas institution. The
atient then remained asymptomatic for several years and
igrated to Australia before experiencing symptoms in his right

high.
On physical examination, the patient was hemodynamically

table and afebrile with a body mass index of 19 kg/m2 and
eported prolonged difficulty gaining weight. He was able to
eight bear with minimal pain. His right thigh was swollen, with
verlying scaly skin discoloration and a 2 mm draining sinus on the
osterolateral aspect of the distal thigh (Fig. 1). The neurovascular
tatus of the limb was intact, with preserved tone, power and range
f motion (ROM).
Laboratory investigations indicated a minimally elevated white

ell count of 11.5 � 109/L (normal range: 4.0–11.0 � 109/L). His
nflammatory markers were raised with a C-reactive protein (CRP)
nd erythrocyte sedimentation rate (ESR) of 46 mg/L (normal <5
g/L) and 17 mm/h (normal <12 mm/h), respectively. Electrolytes
nd liver function tests were within normal range.
A computed tomography (CT) scan was performed, demon-

trating a united right femur fracture, an intramuscular collection
ithin the vastus intermedius as well as non-specific bony
hanges. Further evaluation was undertaken with magnetic
esonance imaging (MRI) which revealed radiological findings
uggestive of COM of the right femur with extensive intra-
edullary, cortical and surrounding soft tissue involvement

(Fig. 2). A bone scintigraphy scan with technetium-99m and a
gallium-67 study confirmed the presence of osteomyelitis confined
to the right thigh, whilst excluding other sites of infection not
captured by CT and MRI.

Punch biopsy of the skin demonstrated a chronic spongiotic
tissue reaction with superimposed lichen simplex chronicus,
indicative of long-term dermatitis. Ultrasound-guided aspira-
tion of the sinus was undertaken, and the culture yielded
multi-resistant A. xylosoxidans (Table 1). Initial sinus tract
excision and drainage of the large intramuscular collection were
performed with soft tissue and bone samples confirming presence
of A. xylosoxidans and revealing co-infection with S. aureus
(Table 1).

One week later, debridement of the medullary canal was
performed using a reamer-irrigator-aspirator (RIA) technique.
Despite pre-operative antibiotic prophylaxis, during the debride-
ment procedure, the patient developed systemic sepsis. He was
subsequently transferred to the Intensive Care Unit (ICU) for post-
operative management. Following intravenous fluid resuscita-
tion, transfusion of 2 units of packed red blood cells and
vasopressor support with 12 h of intravenous noradrenaline (0.06
g/mL in 5% glucose at 4 mL/hour), haemodynamic stability was
restored. In consultation with the Infectious Diseases (ID) Unit at
our institution, the patient was commenced on intravenous
antibiotic therapy with flucloxacillin (2 g QID) and meropenem (2
g TDS). Blood cultures taken on post-operative day 1 were
positive for methicillin-sensitive S. aureus, and a repeat sample
48 h later returned a negative result. Throughout the ICU
admission, the patient remained alert and oriented, and was
respiring spontaneously on room air. After four days of observation
in the ICU, he was discharged to the ward following negative blood
cultures and a transthoracic echocardiogram excluding infective
endocarditis.

Following surgical debridement, the patient was treated with
intravenous antibiotics for a period of one month. He was then
transitioned to a three-month course of oral flucloxacillin (1000
mg QID) and co-trimoxazole (800/160 mg BD). After one month of
oral antibiotics, two months post-debridement, the patient was
asymptomatic, weight bearing with no pain, had full ROM in his
right hip and knee and maintained intact neurovascular status. The
surgical wound healed with no sign of infection, though
hyperpigmentation persisted around the wound site. He reported
successful ongoing weight gain with no adverse effects from the
antibiotic therapy other than intermittent, mild gastrointestinal
discomfort which neither impacted upon his appetite nor required
medical intervention.

On review six-months from initial presentation, the patient had
made a full recovery. The CRP and leukocyte counts were within
normal limits, skin changes had resolved and the patient had
returned to full function with no reports of pain. At 1-year follow-
up, CRP and leukocyte counts again remained within normal limits,
and there was no clinical evidence of infection. At this stage, a
follow-up plain radiograph of the affected femur showed no
residual disease (Fig. 3). The patient was thus discharged from our
services.

Discussion

Several features from our case are noteworthy. Firstly, A.
xylosoxidans is an aerobic gram-negative rod commonly found in
ig. 1. Skin changes and draining sinus associated with chronic A. xylosoxidans
steomyelitis of the right femur.

2

contaminated water and soil [9]. It is an opportunistic pathogen
with innate resistance to many hospital disinfectants and is thus
often associated with nosocomial infections [10,11]. Most reported
cases of A. xylosoxidans infection present as primary bacteraemia in
comorbid or immunocompromised hosts, usually those with
haematological malignancies [12]. Hence, our case of a young



Fig. 2. Pre-operative fat-suppressed T2 magnetic resonance images. a) Coronal image of bilateral thighs demonstrating medial and lateral thigh collections, an inferior
intramedullary collection and myositis of the vastus intermedius muscle. b) Sagittal image of the right thigh demonstrating superior and inferior intramedullary collections.
c) Axial image of the right thigh demonstrating a posteromedial draining sinus tract. d) Axial image of the right thigh demonstrating an anteromedial draining sinus tract and
medial and lateral thigh collections.

Table 1
Antibiotic susceptibilities for each bacterium.

Acromobacter xylosoxidans Staphylcoccus aureus

Sensitive Meropenem Dicloxacillin
Co-trimoxazole Flucloxacillin

Cefalexin
Cefalothin
Cefazolin
Clindamycin

Resistant Ceftazidime Penicillin G
Piperacillin Ampicillin
Gentamicin Amoxycillin
Ciprofloxacin

Note: Bacteria isolated from intra-operative bone and deep tissue specimens.
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mmunocompetent man with primary A. xylosoxidans osteomyeli-
is is a unique presentation.

To the best of our knowledge, only eight previous cases of A.
ylosoxidans osteomyelitis have been reported in the literature
Table 2) [13–19]. Amongst six of these, either a penetrating
rauma, puncture wound and/or surgery preceded the occurrence
f osteomyelitis. Given that our patient’s initial femur fracture was

 closed injury, we suspect that inoculation with A. xylosoxidans
as then likely hospital acquired, during operative fixation of the

fracture. This suggests that a history of previous trauma and/or
surgery may be considered as a risk factor for atypical osteomyeli-
tis, whilst emphasising the importance of infection control
practices in hospital settings [20].

A. xylosoxidans is known to be resistant to a broad range of
antibiotics. This is attributed to the genus’s ability to encode for
apparatus such as aminoglycoside-modifying enzymes, β-lacta-
mases as well as active efflux pumps [21,22]. Historically, one of
the few agents to which A. xylosoxidans has been most susceptible
to is piperacillin-tazobactam [23,24]. However, our isolate was
resistant, indicating the growing threat that this bacterium poses.
Additionally, in this patient, co-infection with S. aureus which
required additional antibiotic cover only became apparent with
bone cultures, suggesting that aspirate and sinus tract samples
may not be sufficient for identifying all pathogens in COM.

Although clinical practice may vary between institutions,
establishing a multidisciplinary team is encouraged in manag-
ing the complexities of COM [25]. Seeking input from
radiologists and combining imaging modalities allow for precise
localisation and characterisation of the infection. Similarly,
attempts should be made to identify the causative pathogen and
its susceptibilities prior to extensive debridement, under
guidance of the ID team. In this way, targeted antibiotics can
be commenced prior to surgical manipulation  of the infection,
reducing the risk of bacteraemia [25]. Yet, as was observed in
our patient, systemic sepsis may still develop and hence
forewarning the ICU is sound practice.

Finally, at present, there is a lack of consensus guidelines to
inform the optimum management of COM [26]. Considering the
recurrence rates for COM can range between 30–50% at 12-months
[27], the combination of RIA debridement and four-month
duration of targeted antibiotics proved to be highly effective for
our patient. In recent years, the RIA method has become
increasingly recognised for its efficacy and safety in the manage-
ment of COM, whilst evidence in favour of longer durations (�8
weeks) of antibiotic therapy is now emerging [28,29]. Awaiting
new insights, it may be reasonable for fellow clinicians to utilise a
similar management approach to ours in their future practice and
modify it according to their own clinical context.

able 2
ummary of previously reported cases of osteomyelitis caused by Acromobacter xylosoxidans.

Case Age
(years)

Sex Site Comorbidities Co-infection Treatment Recovery Follow-up
(months)

Current case 23 Male Femur None S. aureus Antibiotics and
debridement

Complete 12

Pamuk et al. 2015
[13]

15 Female Talus, Navicular,
Cuneiform

None None Antibiotics Complete 1

Shinha et al. 2015
[14]

39 Male Hallux Diabetes mellitus None Antibiotics and
amputation

Complete 6

Ozer et al. 2012 [15] 55 Male Calcaneus Foot drop, Squamous
cell carcinoma

E. faecium Antibiotics Complete 6

Stark 2007 [16] 61 Male Fibula Good’s Syndrome None N/A Deceased N/A
Walsh et al. 1993
[17]

55 Female Sternum Rheumatic heart
disease,
Mitral valve
replacement

None Antibiotics and
debridement

Complete 1

Walsh et al. 1993
[17]

65 Male Sternum Coronary artery
disease

None Antibiotics and
debridement

N/A N/A

Hoddy et al. 1991
[18]

11 Male Metatarsal None None Antibiotics and
debridement

Complete 2.5

ig. 3. Antero-posterior plain radiograph of the right femur 12 months post-
peratively showing bony remodelling and cortical thickening.
Dubey et al. 1988
[19]

13 Female Tibia N/A E.
agglomerans

Antibiotics Complete N/A

ote: S. aureus - Staphylcoccus aureus; E. faecium- Enterococcus faecium; E. agglomerans- Enterobacter agglomerans, N/A - not available/not reported.
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Conclusion

Osteomyelitis caused by A. xylosoxidans is highly unusual and
should be excluded in instances of drug-resistant COM and in
patients with a history of trauma and/or surgery. This case
emphasises the complexity of musculoskeletal infections and the
multidisciplinary approach that is necessary for their effective
management in the absence of standardised best-practice guide-
lines.

Author statement

SI and AW performed the literature search and prepared the
manuscript. SS and EO critically reviewed the content and revised
the manuscript. All authors were involved in the patient’s care.
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