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Propionibacterium acnes osteomyelitis secondary to intraosseous (IO) cannulation is not well documented in literature. We report
here an extremely rare incident of P. acnes tibial osteomyelitis at the IO access site, in a 4-year-old child, who presented 3 months
after an episode of fluid resuscitation for streptococcal toxic shock syndrome necessitating irrigation and debridement and
prolonged antibiotic therapy. We advocate for heightened awareness of osteomyelitis in patients with continued pain after 10
cannulation. Low-grade persistent symptoms may be caused by less virulent organisms and may dictate need for early magnetic
resonance imaging studies for diagnosis and treatment planning.

1. Introduction

Intraosseous (IO) cannulation was first described in the
1920s and is a widely accepted method of vascular access
when peripheral venous access cannot be rapidly obtained
[1]. Complications related to device insertion are rare,
including compartment syndrome, fracture, air embolism,
fat embolism, skin necrosis, and osteomyelitis [2]. Osteomy-
elitis is a particularly rare complication occurring in 0.6% of
4,720 pediatric IO cannulations [3]. Most common organ-
isms responsible for osteomyelitis include Staphylococcus
aureus, coagulase-negative staphylococci, Kingella kingae,
and gram-negative bacilli [4].

Propionibacterium acnes (P. acnes, a.ka. Cutibacterium
acnes) infections are of recent interest as causative bacteria
in prosthetic joint infections particularly of the shoulder.
Eradication of P. acnes with preprocedural skin decontami-
nation is difficult as the bacterium resides deep within con-
fines of the pilosebaceous glands [5-8]. Tibial osteomyelitis
from P. acnes, however, is extremely rare with limited case
reports in the literature and, to the best of our knowledge,
has not been previously reported after IO device insertion
[9]. P. acnes osteomyelitis diagnosis is difficult to establish
due to its fastidious nature and slow in vitro growth in culture
media. We report a case of a 4-year-old patient with P. acnes

tibial osteomyelitis secondary to IO cannulation during treat-
ment for streptococcal toxic shock syndrome.

2. Case Report

A 4-year-old male presented to the ED complaining of right
leg pain and antalgic gait for a three-month duration. Plain
radiographs revealed irregular lytic lesions of the distal femur
and proximal tibia concerning for osteomyelitis prompting
orthopaedic surgery consultation.

Three months prior, the child was admitted to the PICU
for blood culture-positive streptococcal sepsis with toxic
shock syndrome and multiorgan dysfunction. Upon arrival,
the child required intubation for ARDS, vasopressin and
epinephrine for hypotension, broad-spectrum antibiotics
and antivirals, platelets and fresh-frozen plasma for dissem-
inated intravascular coagulation, and stress dose hydrocorti-
sone. Bilateral proximal posteromedial tibia IO catheters
were placed for rapid fluid resuscitation and subsequently
removed within twenty-four hours after femoral central
venous access. After five days in PICU and six days on the
pediatric ward, the clinical condition improved, and the
child was discharged home with fourteen days of intrave-
nous (IV) ceftriaxone followed by fourteen days of oral
amoxicillin for a thirty-nine-day antibiotic course. Prior to
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discharge, the child was noted to have a right-sided limp.
Radiographs obtained revealed no fracture or abnormality
aside from the cortical defects from the IO insertion
(Figure 1).

Eleven days after discharge, the child was readmitted fol-
lowing an outpatient infectious disease specialist consulta-
tion revealing persistently elevated inflammatory markers
and continued refusal to bear weight. White blood cell
(WBC) count was 20,000/¢L, erythrocyte sedimentation rate
(ESR) of 115 millimeters/hour, and C-reactive protein (CRP)
of 12.4 milligrams/liter. Physical exam demonstrated no skin
abnormalities, painless hip and knee range of motion, and
minimal pain with crawling. Plain radiographs revealed
benign periosteal reaction at the IO site and subtle striated
lucencies of the right distal femur attributed to disuse osteo-
penia by a pediatric musculoskeletal radiologist (Figure 2).
Ultrasound of the hip and knee revealed no effusions.
Pain improved with anti-inflammatories and inflammatory
markers normalized, so the child was again discharged home.

Two months later during routine follow-up with an ID
specialist, radiographs obtained were concerning for osteo-
myelitis (Figure 3), so the child was sent back to the ED.
Orthopaedic surgery was consulted, for the first time, upon
arrival. Since the last admission, the child had been limping
and complained of pain occasionally but was otherwise
happy and playful. Physical exam of the right lower extremity
revealed no skin erythema or warmth, full and painless active
range of motion of the hip and knee, no tenderness to palpa-
tion throughout, and the ability to run and jump with an
antalgic gait. There were no documented fevers, and labora-
tory values showed a WBC count of 8,100/uL, ESR of 10
millimeters/hour, and CRP of 0.2 milligrams/liter. Plain
radiographs demonstrated progression of an osteolytic pro-
cess involving the distal femur and proximal tibia with
increased tibial periosteal reaction (Figure 3).

Given the history of tibial IO access during prior hospi-
talization combined with radiographic findings, the clinical
concern for osteomyelitis was high despite normal inflam-
matory markers. Magnetic resonance imaging (MRI) was
chosen to narrow the diagnosis, evaluate the extent of
pathology, and determine treatment. MRI revealed distal
femur and proximal tibia osteomyelitis with intraosseous
abscesses and necrotic bone in the tibia (Figure 4). There
was also periosteal reaction with adjacent edema on the pos-
teromedial tibia.

After multidisciplinary discussion with pediatrics and
infectious disease specialists, open irrigation and debride-
ment by orthopaedic surgery was chosen over interventional
radiology biopsy given the possibility of intra- and extraoss-
eous abscesses. A posteromedial incision over the tibia was
made under fluoroscopic guidance targeting the most
enhancing area on MRI while simultaneously avoiding the
physis. Some thickening and inflammation of the tissues
were noted; however, there was no gross purulence or fluid
collections. Aspiration attempts from the posterior extraoss-
eous fluid collections were unsuccessful and were followed by
posterior dissection revealing normal appearing tissues. The
tibial periosteum was elevated, revealing normal appearing
bone, and a cortical window was then made to evaluate for
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the presence of intramedullary purulence. However, no
metaphyseal abscesses or purulence was found. Metaphyseal
bone was curetted and 3 sets of soft issue and bone samples
from the inflamed area were sent for culture and sensitivity
testing and histopathological examination. Since the cross-
sectional imaging findings in the femur were minor in com-
parison to the tibia and exploration of the tibia was not
impressive, it was decided to avoid surgery on the femur to
reduce the morbidity of the procedure. The wound was copi-
ously irrigated and closed over a drain.

After six days, one metaphyseal bone culture identified
Propionibacterium acnes. Histopathology from the bone
demonstrated chronic inflammatory changes. Infectious dis-
ease was consulted, and the child was placed on three weeks
of intravenous ceftriaxone to be followed by three additional
weeks of oral antibiotics. At the most recent three-month fol-
low-up, the child has been pain free and bearing full weight
on the affected extremity.

3. Discussion

P. acnes are gram-positive anaerobic-aerotolerant skin com-
mensal bacilli that are almost ubiquitously present in
pilosebaceous-rich areas of the skin. Tibial osteomyelitis
caused by P. acnes is extremely rare, with isolated case reports
published in the literature [9]. Recently, there has been
increasing interest in P. acnes-related infections due to its
causative role in prosthetic joint infections in upper and
lower extremities and the difficulties in eradicating the
organism despite skin decontamination as these bacilli reside
deep within the pilosebaceous glands [5-8]. Intraosseous
device insertion-related infections are rare events with scat-
tered reports describing Staphylococcus aureus osteomyelitis
occurring after rapid intraosseous vascular access [2, 10].
However, to the best of our knowledge, tibial Propionibacter-
ium acnes osteomyelitis in a child after intraosseous cannula-
tion for fluid resuscitation, as demonstrated in our patient,
has not been previously reported.

Due to indolence and chronicity of symptoms, lack of
systemic signs, dearth of physical examination findings,
unremarkable laboratory values, and low virulence, there is
often delay in diagnosing musculoskeletal infections caused
by these opportunistic bacilli [11]. Moreover, the absence of
intraoperative purulence, and near-normal osseous and
soft-tissue structures on exploration, can be confusing with
regard to the appropriateness of tissue sampling for diagno-
sis. Bone and soft-tissue specimens for culture and sensitivi-
ties along with bone biopsy for pathological examinations
may be necessary for diagnosing these infections. Addition-
ally, due to the fastidious nature of the organism, it may take
anywhere from 5 to 30 days for microbiological identification
[12]. Recent techniques using PCR may provide faster, easier,
and more accurate methods for diagnosis [13].

As these bacilli form part of the normal skin, conjuncti-
val, external ear canal, and large intestinal flora, contamina-
tion of specimens is not uncommon. Asseray et al., in their
study of 65 patients with a variety of infections caused P.
acnes, found the diagnostic accuracy of more than 90% in
the presence of two or more positive deep cultures along with
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FIGURE 1: Anteroposterior (a) and lateral (b) plain radiographs of the patient at the time of discharge from initial hospitalization reveal no
abnormalities aside from the small cortical defect made by the IO cannula in the proximal tibia.

_ A

FI1GURE 2: Bilateral anteroposterior plain radiograph of the lower
extremities one week after initial discharge demonstrating periosteal
reaction of the tibia and striated lucencies of the distal femur.

either previous surgery, local signs of infection, necrosis,
orthopaedic hardware, or inflammatory biological parame-
ters to distinguish infection over contamination [14]. The
authors also found that the diagnostic probability was more
than 90% in the presence of one positive deep culture with
3 additional minor criteria including perioperative findings
of infection, necrosis, hardware loosening, and >2 prior sur-
gical procedures. Some authors have reported that absence of
local sepsis with only one-tissue positive culture may not pre-
clude infection with P. acnes-related prosthetic joint infec-

(a) (b)

FIGURE 3: Anteroposterior (a) and lateral (b) plain radiographs of the
patient two months after IO cannulation revealing progression of
Iytic processes in the distal femur and proximal tibia concerning
for osteomyelitis.

tions [15, 16]. It is particularly difficult to make a suitable
decision whether antibiotic therapy is justified in these sce-
narios [15, 16]. Dramis et al., in their study of 56 patients
with P. acnes prosthetic joint infections, found that 7 of these
patients had one-tissue culture-positive infection during
revision surgery for aseptic loosening that was then treated
with a 6-week course of antibiotic therapy with no recurrence
of infection at 1- to 5-year follow-up [16]. Thirty-eight
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FIGURE 4: Sagittal (a) and axial (b) short tau inverted recovery (STIR) magnetic resonance imaging demonstrating extensive femoral and tibial
edema consistent with osteomyelitis. In addition, two tibial abscesses distal to the physis and posteromedial muscle edema concerning for

myositis were noted.

patients in their series had one-tissue culture-positive P.
acnes infection that was not treated with antibiotic therapy
and had no recurrence of infection at final follow-up. [16]

Although debatable, we are inclined to believe that in
the presence of clinical symptoms, hyperintense STIR
MRI lesions at the previous intraosseous cannulation sites
and one positive culture may provide sufficient evidence
to support diagnosis of propionibacterium osteomyelitis
and warrant antibiotic therapy to determine resolution of
symptoms. Similar to earlier reports documenting abnormal
levels of inflammatory markers in less than 20% patients with
P. acnes infections, we did not find any local evidence of tis-
sue necrosis or preoperative abnormal laboratory inflamma-
tory markers such as elevated ESR and CRP [17].

In conclusion, P. acnes osteomyelitis is an unusual diag-
nosis after any percutaneous procedure in the absence of
hardware. These infections are difficult to diagnose and
may need early cross-sectional imaging in the presence of
atypical symptoms and absence of radiographic or physical
findings. Differentiating infection from contamination can
be challenging. Symptomatic lesions found on MRI in the
presence of one positive culture may necessitate antibiotic
therapy for treating P. acnes osteomyelitis.
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