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ABSTRACT

Granulomatous infections are commonly associated with
mycobacteria, brucellosis, actinomycosis, nocardiosis,
spirochetes, and fungi. Rarely, granuloma formation is a
host response to other bacterial infection. Osteomyelitis
and osteitis that reactivate many years after the primary
episode is a known phenomenon. A reactivation that
presents as a granulomatous disease is rare. We present a
case of reactivated osteitis due to Moraxella osloensis with
consecutive granuloma formation.
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INTRODUCTION

The differential diagnosis for granulomatous disorders is
broad." It includes infections, vasculitis, immunological
aberrations, leukocyte oxidase defects, hypersensitivity
reactions, host response to chemicals, or neoplasia.
Granulomatous infections are commonly associated with
mycobacteria, brucellosis, actinomycosis, nocardiosis,
spirochetes, and fungi.> Rarely, granuloma formation is
a host response to other bacterial infection. Granuloma
formation can also be triggered by osteomyelitis and
osteitis. Here, we present a case of reactivated osteitis due to
Moraxella osloensis that presented as granulomatous disease.

CASE REPORT

A s51-year-old woman presented with a progressive and
slightly painful swelling arising in the soft tissue of her
left forearm. She reported neither fever, nor weight loss,

What was known on this topic?

Osteomyelitis that reactivates many years after the
primary episode is a known phenomenon. Most
reported cases are of Staphylococcus aureus as the
causative pathogen.

What does this add?

This case is the first description of a reactivated
osteitis due to M. osloensis triggering extensive
granuloma formation. The clinical constellation
may be misdiagnosed as musculoskeletal tumour
or autoimmune disease. Molecular analyses
may be required to identify difficult-to-detect
microorganism.

nor other systemic symptoms. Her history included a
forearm fracture at the site of the current swelling, 46
years ago (i.e. in her early childhood). She recalled a
surgical intervention, but did not remember the type of
intervention, hospitalisations, medications, or follow-ups.
Magnetic resonance imaging (MRI) showed a tumour
surrounding the extensor tendon group, communicating
with the cortical bone of the radius (figure 14). Under
suspicion of a malignant or myofibroblastic tumour, an
incision biopsy was performed. The histopathological
analysis did not reveal any signs of malignancy but the
presence of granulomas. Culture for bacteria, Nocardia,
mycobacteria, and fungi were negative. Thus, the 8 x 2 x
1.5 cm tumour was radically excised. The histopathological
analysis again showed chronic granulomatous
inflammation consisting of epithelioid histiocytes and
giant cells surrounded by fibrosis, but without necrosis.
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Figure 1. Fat-saturated contrast-enhanced Ti-weighted magnetic resonance imaging of the left forearm. (A) Soft-tissue
tumour mass surrounding the extensor tendon group and communicating with the cortical bone of the radius (arrow),
shown at two different levels. (B) Contrast enhancement dorsal and ventral to the radius (arrows), indicating persistent
bone inflammation. (C) Follow-up image one year after treatment, showing normal findings

Figure 2. Haematoxylin and eosin stain of a bone
biopsy (10 x magnification) showing a granuloma in
the bone marrow of the radius (arrow)

The granulomas were also found in the cortical bone and
adjacent marrow of the radius (figure 2).

Re-evaluation of the findings in view of a possible
granulomatous disorder showed neither clinical nor
laboratory signs of vasculitis (e.g. no lymphadenopathy,
Wegener’s, systemic lupus
erythematosus) or immunological aberrations (e.g.

polyarteritis nodosa,
Crohn’s diseases, primary biliary cirrhosis, hypogamma-
globulinaemia). She denied contact with animals and
chemicals. Biopsy sample cultures were negative for
bacteria, Nocardia, mycobacteria, and fungi, as were
multiple molecular analyses for mycobacteria. Serological
tests for brucellosis, syphilis and Q fever were negative.
The nitroblue tetrazolium dye test was not indicative of
a chronic granulomatous disease. Because the finding
was histopathologically consistent with an autoimmune
disease (e.g. sarcoidosis), treatment with corticosteroids
was initiated. After two months, the skin erythema,
oedema, and warmth persisted. MRI was repeated and
showed periosteal enhancement at the radius, indicative of

persistent bone inflammation (figure 1B). When her history
was re-evaluated again, the patient reported a feeling as if
the disease was growing from her previous fracture site.
Therefore, late reactivation of osteitis with consecutive
granuloma formation was a differential diagnosis. Bone
samples were reinvestigated with 16S-RNA polymerase
chain reaction, revealing Moraxella osloensis. Corticosteroid
treatment was tapered, and a three-month course with
amoxicillin/clavulanate started. The further clinical course
was favourable. At the one-year follow-up examination, the
patient was symptom-free and MRI showed no evidence of
inflammation (figure 1C).

DISCUSSION

Moraxella osloensis is an aerobic, gram-negative
coccobacillus. Cases with bacteraemia, catheter-related
infections, pneumonia, and meningitis have been
reported, mostly in children or in immunocompromised
hosts3 However, M. osloensis can cause osteomyelitis
and arthritis.4 In this patient, it was unclear whether the
soft-tissue tumour caused bone erosions or the infection
started primarily from the bone. Initially, the bone
involvement was overlooked because of the impressive
host reaction in the soft tissue. Also, whether or not
posttraumatic bone infection occurred in her childhood
remains unknown, because no disease documentation
from that period was available. However, the patient’s
history, the sum of all radiological findings, the lack
of response to corticosteroids, the identification of a
pathogen from a biopsy sample and the favourable course
after antimicrobial treatment suggest late reactivation of
posttraumatic osteomyelitis due to M. osloensis.

Osteomyelitis that reactivates many years after the primary
episode is a known phenomenon. Most reported cases
are of Staphylococcus aureus as the causative pathogen.
However, virtually all microorganisms can cause
osteomyelitis, and conceivably, reactivate at a later stage
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Table 1. Reported cases of reactivated osteomyelitis after a long asymptomatic interval
Reference Gender Location Pathogen Age (years)
1 Episode Reactivation
5 Female Distal femur S. aureus 12 62
6 Male Distal tibia Salmonella virchow 14 26
7 Male Distal fibula S. aureus 11 and 17° 82
8 Male Lumbar spondylodiscitis MR S. aureus 28 40
9 Female Calvarium P. acnes 49> 72
10 Female Mid-femur S. aureus 10 85
This table is not exhaustive; MR = methicillin resistant; P. acnes = Propionibacterium acnes. ‘'The patient had recurrent osteomyelitis in this limb
as a child from the age of 11. At the age of 17, he underwent resection of the distal right fibula. Reactivated osteomyelitis occurred in the regen-
erated fibula. *Twenty-three years before presentation, the patient had undergone a craniotomy because of oligodendroglioma. No postoperative
complications are described.

(table 1).57° To the best of our knowledge, this is the first
case of reactivation due to M. osloensis. Similar to previous
cases, we were only able to identify the microorganism
with 16S-RNA gene sequence analysis.”

Chronic granulomatous inflammation is a rare but possible
host reaction to osteitis. Skouby and Knudsen presented an
osteomyelits in a 3-year-old girl caused by Kingella kingae,
formerly called Moraxella kingie. The histopathological
finding in that case was consistent with eosinophilic
granuloma. In our case, the patient was 5 years old at the
time of the forearm fracture, and the reactivation of osteitis
occoured 46 years later.

In conclusion, this case illustrates that the extent of
granuloma formation can be significantly larger than the
bone infection triggering it. The patient’s history pointed
towards the diagnosis of reactivated osteitis. Finally, it
shows that an otherwise unexplained histopathological
finding of a chronic granulomatous inflammation should
encourage the search for a causative pathogen, including
those that are not typically associated with granulomatous
infections, by all possible means.
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