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RADIOLOGICAL CASE

Emphysematous Osteomyelitis

Eric M Christiunsen, MD; Chad Cox, MD; Nicholas Matthess, MD; Jeremy Hughes, MD

CASE SUMMARY

A 77-year-old with a history of
diabetes presented to the emergency
department with a chief complaint of
low back pain after a ground-level fall.
On physical exam, the patient was not
alert, oriented, or responding to com-
mands. Pertinent laboratory values
included markedly elevated glucose of
967, low sodium of 121, and elevated
white blood cell count of 12.6. Blood
cultures were positive for Klebsiella
pneumonia without a known source.

IMAGING FINDINGS

An anteroposterior radiograph of
the pelvis demonstrated gas within the
paraspinous musculature (Figure 1).
Subsequent CT of the lumbar spine
revealed intraosseous gas within the
L5, S1, and S2 vertebral bodies, with
extension of gas into the epidural space
and the paraspinal musculature (Figure
2). Lumbar spine MRI demonstrated
heterogeneous bone marrow signal
related to the intraosseous gas without
significant osseous edema or abnormal
contrast enhancement. Epidural fluid
and gas centered at the L5 level were
noted). CT of the chest demonstrated
multifocal cavitary lung lesions worri-
some for septic emboli (Figure 3).

FIGURE 1. Gas within the left psoas and left proximal thigh musculature

DIAGNOSIS
Emphysematous osteomyelitis

DISCUSSION

Emphysematous osteomyelitis (EO)
is rare, with few cases reported in the
literature. Ram et al first described the
entity in 1981;! while the first described

case within the spine was in 1982. The
condition is most commonly seen in
diabetic patients without gender or
age predilection and its mortality is
reported to be as high as 35%.2 Most
cases are monomicrobial, related to
bacteremia with gas-forming organ-
isms, with fusibacterium being most
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FIGURE 2. (A) Intraosseous gas within the L5 and S1
vertebrae and the spinal canal. (B) Extensive intra-
muscular gas within the psoas and dorsal paraspi-
nous musculature.

common.’ Hematogeneous dissem-
ination is the most common route of
spread; however, it has also been noted
to develop from spinal surgery, an
intra-abdominal source, or from skin or
soft-tissue infections.*

Intraosseous gas within the appen-
dicular skeleton is pathognomonic for
EO in the absence of recent procedure/
intervention.” However, intraosse-
ous gas seen within a vertebral body is

FIGURE 3. CT scan showing multiple cavitary lesions.

more commonly related to non-infec-
tious causes, such as degenerative or
post-procedural changes, neoplasia, or
osteonecrosis.>* Clinical history and
imaging findings elsewhere (ie, sep-
tic emboli, as in our case) suggest EO
as the underlying diagnosis. Exclud-
ing other causes such as recent biopsy/
surgery, penetrating trauma, or open
fracture, is important before making a
diagnosis of EO.

Prior case studies have demon-
strated the limited role of radiography
in diagnosing EO.# Traditional imag-
ing features of pyogenic osteomyeli-
tis on MRI such as osseous edema and
contrast enhancement are not typically
dominant features of EO. Computed
tomography is superior to MRI in iden-
tifying intraosseous gas; thus, CT is the
gold standard for diagnosing this entity.
Radiologists may be the first to phy-
sicians to suggest the diagnosis, facil-
itating prompt intravenous antibiotic
therapy. However, early surgical inter-
vention should be considered.

CONCLUSION

Emphysematous osteomyelitis is
a rare entity that should be included in
the differential diagnosis of intraosse-
ous gas, especially in the setting of a
diabetic patient with clinical or other
imaging features suggestive of systemic
infection. It is important to note that
radiography should play a limited role
in diagnosis, given its high rate of false
negative findings. Computed tomogra-
phy is the gold standard for identifying
intraosseous gas, the key imaging fea-
ture of EO.
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