SPONTANEOUS SEPTIC ARTHRITIS
CAUSED BY BURKHOLDERIA CEPACIA
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ABSTRACT
We describe the first reported case of a spon-
taneous septic arthritis caused by Burkholderia
cepacia, the organism responsible for onion skin
rot. The source of infection was most likely from
hematogenous spread, as the patient’s blood
cultures were positive for B. cepacia. Treatment
involved arthroscopic irrigation and drainage
of the affected shoulder. Despite post-operative
resolution of this immunocompromised patient’s
shoulder symptoms, he was unable to survive the
B. cepacia bacteremia. Our report not only de-
scribes the case but also reviews the difficulty in

treating B. cepacia infections.

INTRODUCTION

Burkholderia cepacia (B. cepacia), formerly known
as Pseudomonas cepacia, is an aerobic, catalase-posi-
tive, gram-negative rod that was first isolated in 1950
as the responsible agricultural pest for onion skin rot.!
Since that time, the bacteria has been identified as an
opportunistic pathogen, commonly colonizing cystic
fibrosis patients. In these patients, colonization with
B. cepacia leads to worsening lung function and an
increased mortality rate.? Highly transmissible strains
have caused infections between cystic fibrosis patients
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and asymptomatic non-cystic fibrosis carriers, as well as
patients with chronic granulomatous disease.?*

B. cepacia is an extremely resilient species which
can survive harsh environmental conditions with mini-
mal nutritional needs.® The bacterium’s large genome,
twice the size of Escherichia coli (E. coli), allows for
this tremendous adaptability and inherent resistance
to multiple antibiotics.® This article describes the first
reported case of spontaneous septic arthritis with B.
cepacia from hematogenous spread.

CASE REPORT

We present the case of a 65-year-old white man with
a history significant for recurrent angioimmunoblastic
T-cell lymphoma and an allogenic stem cell transplant
complicated by graft versus host disease. He was
maintained on the immunosuppressive medications
mycophenolate mofetil and tacrolimus following his
transplant. In the three months preceding his presenta-
tion for septic arthritis, the patient had been admitted
on four occasions for B. cepacia bacteremia. No source
of infection had been isolated despite an extensive infec-
tious disease work-up. For this particular hospital stay,
he was admitted with a diagnosis of hyperkalemia. On
hospital day two, the orthopaedic surgery service was
consulted for increasing left shoulder pain and limited
range of motion.

There was no prior history of trauma, similar symp-
toms, injections, or surgery to the left shoulder. The
patient stated that his shoulder pain was localized,
had an insidious onset, and was not accompanied by
any other symptoms. Pertinent physical exam findings
demonstrated a temperature of 99.7° F and no palpable
effusion, erythema, or warmth. There was pain with pas-
sive range of motion of the shoulder including abduction,
forward flexion, and rotation. Active range of motion was
30 degrees of forward flexion, 90 degrees of abduction,
45 degrees of external rotation, and internal rotation
to the lumbar spine. Neurovascular examination of the
extremity was normal.

Initial laboratory results included a correcting hy-
perkalemia and a leukocyte cell count of 4,000 cells
per microliter, an erythrocyte sedimentation rate of 84,
and a Creactive protein of 7.7. Radiographs of the left
shoulder only showed degenerative joint disease in the
glenohumeral joint (Figure 1). A tagged white blood cell
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Figure 1. The patient’s left shoulder AP radiograph showed general-
ized osteoarthritis.
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Figure 2. A tagged white-blood-cell scan demonstrated increased
uptake in the patient’s left shoulder.

scan obtained as a part of the patient’s general infectious
disease work-up demonstrated marked uptake in the left
shoulder (Figure 2). Arthrocentesis of the left shoulder
revealed frankly purulent joint fluid with a nucleated cell
count of 121,000 cells per microliter.

The patient was taken to the operating room for
arthroscopic irrigation and debridement of the left
shoulder. A temporary drain was placed in the left
glenohumeral joint and was removed post-operatively,
after 48 hours of minimal drain output. Admission blood
cultures eventually grew B. cepacia, as did the final cul-
tures from the shoulder. Both sets of positive cultures
demonstrated identical antibiotic sensitivities. Following
the recommendations of infectious disease consultants,
the patient was treated with ceftriaxone.

Despite surgical management of the septic shoulder
(with relief of symptoms) and culture-sensitivity based
intravenous antibiotic therapy, the patient continued to
have persistent B. cepacia bacteremia. He was re-admit-
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Figure 3. An MRI obtained two months after surgical management,
despite resolution of shoulder symptoms, reveals chronic inflam-
mation and avascular necrosis of the humeral head on this coronal
oblique T2 image.

Figure 4. Axial T1 image from same shoulder MRI highlights the
degenerative joint destruction and the avascular necrosis of the
humeral head.

ted to the oncology service twice after discharge fol-
lowing his shoulder infection. Diagnostic investigations
including multiple transesophageal echocardiograms,
colonoscopy, lymph node biopsy, and CT scans of the
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thorax, abdomen, and pelvis failed to reveal a source for
infection. In spite of a benign shoulder exam, an MRI of
the shoulder was performed two months after surgery.
This study showed inflammatory changes and avascular
necrosis of the humeral head, but no evidence of recur-
rent fluid collection or osteomyelitis (Figures 3 and 4).

Despite careful medical management and multiple
consulting services, the patient eventually succumbed
to the B. cepacia bacteremia and died. An autopsy was
performed and attributed his death to persistent bac-
teremia with multi-system organ failure secondary to
Iymphoma. No other obvious sites of infection or abscess
were discovered at autopsy. Interestingly, the patient
lived on a farm with a well water supply. While this wa-
ter supply tested negative for B. cepacia on two separate
occasions, it was still presumed that the patient’s habitat
was somehow the source for his persistent infection with
B. cepacia.

DISCUSSION

Burkholderia cepacia is a hardy bacterium that can
survive in otherwise inhospitable environments. Studies
have demonstrated that it is capable of living for over a
year in a 10% iodine solution and can use penicillin as
its only energy source.”® Transmission of the species
occurs through physical contact with patients or aero-
solized droplets.® Nosocomial infections have involved
direct patient inoculation with contaminated solutions
with resulting B. cepacia bacteremia.'® Once acquired,
the species is very difficult to eradicate. Even if patients
receive aggressive treatment with culture-sensitive anti-
biotics, there is typically minimal clinical improvement.
For example, cystic fibrosis patients rarely have reduc-
tion in the number of bacteria in sputum samples.!* Only
two immunocompetent patients have been reported to
succumb to fatal B. cepacia infections.!>%®

Burkholderia cepacia possesses multiple virulence
factors within its genome, particularly for antimicrobial
resistance.’ The bacteria’s genomic material has trans-
posable elements and is divided into one to four circular
replicons. This arrangement has a high likelihood for
recombination events and increased genetic diversity.!
Structural features that contribute to B. cepacia’s multi-
drug resistance are p-lactamase proteins, antibiotic efflux
pumps, and an outer membrane ten times less perme-
able than that of E. coli.'*"> The bacteria also produce
acyl-homoserine lactones, which are small signaling
proteins that diffuse to neighboring cells and affect
gene transcription. These signaling proteins allow the
bacteria to rapidly respond to environmental changes,
increasing their virulence.®

There have only been two previous reports in the
English literature of Burkholderia cepacia isolated from

joint cultures. Both were from direct inoculation follow-
ing a joint injection with B. cepacia-contaminated steroid
solution from multi-use vials.!5!” The first case described
was in a 58-year-old female with an ankle septic arthritis
following an injection with contaminated methylpredniso-
lone.!® The septic joint responded to intravenous gentami-
cin and serial aspirations. After 17 days of treatment, the
patient was walking and recovered uneventfully. Matte-
son described a second case in a 72-year-old female with
a septic knee one week after an intra-articular injection
of steroid.’” The bacteria proved exceptionally difficult to
eradicate from the joint despite multiple aspirations and
operative debridements over a 60-day period.

The patient in our report had no prior injections or
surgeries on the infected left shoulder joint. To our
knowledge, this case is the first reported in the English
literature of a spontaneous B. cepacia septic arthritis.
With other pathogenic bacteria, the most common
etiology of septic arthritis is hematological seeding of
the synovial joint membrane.!® Considering the positive
blood cultures in our patient, the most likely etiology
for his septic arthritis is hematologic spread. No source
was ever found to account for the patient’s persistent
bacteremia. Nevertheless, our infectious disease ser-
vice recommended antibiotic treatment for non-vegeta-
tive endocarditis after resolution of his septic shoulder,
as others have reported B. cepacia endocarditis.® A
theoretical consideration for an additional endovascular
source involves the spleen. For instance, in a murine
model, B. cepacia has been isolated in the spleen 35
days after initial infection.?

Patients with chronic diseases and on immunosup-
pressive therapy have long been known to have an in-
creased risk for septic arthritis. These patients represent
a diagnostic and treatment challenge for orthopaedic sur-
geons. A high index of suspicion is required for diagnos-
ing septic arthritis in the immunocompromised patient,
since they may have only mild symptoms or an atypical
presentation. Fever and an elevated leukocyte count
may not be present and symptoms may only include
pain or decreased range of motion. While most cases of
septic arthritis are caused by gram positive organisms,
immunocompromised patients are also at increased risk
for infection with gram negative bacteria.!® Other rarer
causes of septic arthritis, such as mycobacterium and
fungi, must also be considered.

SUMMARY
We present the first case of a hematogenously spread
septic arthritis caused by Burkholderia cepacia. This har-
dy bacterium is very difficult to eradicate and will typi-
cally colonize infected patients. Orthopaedic surgeons
should be suspicious for this potentially fatal pathogen
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in the care of immunocompromised patients and patients
with cystic fibrosis or chronic granulomatous disease.
Finally, consultation with an infectious disease service
should be considered, as B. cepacia is naturally resis-

tant

to multiple antibiotics. Patients may require complex

multi-antibiotic regimens with regular follow up.
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