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rare case report and review of literature

Abstract

Rationale: There are very few cases of emphysematous osteomyelitis documented in the
literature, and it is one of the rare diseases brought on by gas-forming bacteria.

Patient concerns: A 63-year-old male was admitted to the orthopaedics ward with the chief
complaints of fever and low back pain for one week and shortness of breath for three days.
He was a known case of old pulmonary tuberculosis with chronic obstructive pulmonary
disease (COPD) and pulmonary artery hypertension (PAH).

Diagnoses and interventions: On CT scan, multiple air pockets were noted in L4 & L5
vertebrae. After a CT scan, a probable diagnosis of emphysematous osteomyelitis was made
and empirically, antibiotics were started. Fine needle aspiration under CT-guided cytology
was done, and Klebsiella pneumoniae was identified based on culture and sensitivity. After
confirmation, specific antibiotics were started, and he improved gradually. The patient had
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Introduction

Emphysematous osteomyelitis (EO) is an uncommon condition
marked by the development of intraosseous gas due to a fast-
progressing and potentially lethal variety of osteomyelitis caused by
bacteria which produces gas. The index case of EO was published
in 1981 and included the appendicular skeleton. The characteristic
radiographic feature was the presence of gas with no history of
piercing injuries, open fractures, or biopsies.'*

Only 45 cases have been documented up to this point. The pelvis,
femur, tibia, and thoracolumbar vertebrae are common sites. It is a
potentially lethal illness, so an early diagnosis is necessary. This illness
is predisposed by a number of comorbidities, including cancer, diabetes
mellitus, alcoholism, Crohn’s disease, and other immunosuppressive
aetiologies.® This first spine-related phenomena was described by
Bielecki et al. in 1986 as a condition that differs clinically from other
well-known infections of the spine, like granulomatous osteomyelitis
and pyogenic vertebral osteomyelitis. Although the infection can be
monomicrobial or polymicrobial, the causative organisms are usually
anaerobes or members of the Enterobacteriaceae family.®® We are
presenting a case of a 63-year-old man who developed EO of the
lumbar spine as a result of Klebsiella pneumonia infection.

Case report

A 63-year-old male was admitted with the chief complaints of
fever and lower back pain for one week with difficulty of breathing
for 3 days. He had history of pulmonary tuberculosis and he was also
a known case of chronic obstructive pulmonary disease (COPD) with
pulmonary artery hypertension (PAH). He was a chronic alcoholic &
smoker for the last 30 years.

Clinical examination

On examination, he was febrile with tachycardia & dyspnoea. On
routine neurological examination power and deep tendon reflexes
were with in normal but on lower back examination mild to moderate
tenderness over the lumbar region was present.

Laboratory examination

Hb: 9.6 gm/dl CRP: Positive
WABC: 25000/cumm LFT: Normal
Plt: 1.5 lakh/cumm RBS: 105 gm/dI

ESR: 45 mm/hr

Uric Acid: 7.2 mg/dI Creatinine: 1.8 mg/dl

Radiological examination

He got a plain radiograph of the thoracolumbar spine and was
within normal limit. On CT scan (Figure 1), multiple air pockets were
noted in L4 & L5 vertebrae.

Figure | CT scan of lumbar vertebrae
Management

Ceftriaxone, piperacillin-tazobactam, and oxygen inhalation and
nebulisation were administered to him empirically. He underwent
a small needle aspiration under CT-guided imaging because
emphysematous osteomyelitis was a possibility. The specimen was
also sent for sensitivity and culture testing.

Gram stain showed gram-negative rod-shaped bacteria. On
culture and sensitivity Klebsiella Pneumoniae was detected which
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was sensitive to imipenem, meropenem, piperacillin, amikacin, and
ciprofloxacin. He was put on meropenem, piperacillin-tazobactam
and other symptomatic treatment. Intravenous antibiotics were given
for 21 days, followed by oral antibiotics for another 3 weeks. He
responded to antibiotic therapy. No complications were noted on
regular follow-ups till 6 months.

Discussion

Patient had risk factor of alcohol consumption and COPD.
Alcohol misuse can weaken immune system and may cause
serious infections, on the other hand in COPD use of glucocorticoids
can supress immune system which may leads to infections.

EO of the spine is diagnosed and verified by CT scan, which
detects minimal amount of intraosseous gas in the vertebrae that are
not detectable on x-rays.>* Furthermore, CT scans can effectively
diagnose EO to prevent postponing surgical care when necessary, in
contrast to MRI for spondylodiscitis and spinal epidural abscesses.> !
Intraosseous gas in the spine, in contrast to the appendicular skeleton,
can be a secondary symptom of a variety of conditions, such as
neoplasms, osteonecrosis, and degenerative illnesses.!"'> When
using CT scan to identify EO of the spine, maximum cases (86.22%;
n=25) that were reported involved the lumbosacral spine, with or
without pelvic and thoracic bone involvement. The thoracic spine
accounted for just 10.3% (n=3) of the total involvement.*!"'> The L4
and LS5 vertebral bodies were involved in this patient. The radiologic
characteristics of EO that differentiate it apart from other non-
infectious conditions were detailed by Small et al. He pointed out that
at least three irregularly irregular millimetric (2-5 mm) foci of gas
on CT scans, known as the “pumice stone” pattern of intramedullary
gas are present in 96% of recorded cases of EO.!* The pumice stone
sign describes the distinctive imaging appearance of emphysematous
osteomyelitis on CT described as clusters of greater than 3 distinct foci
of intramedullary gas with irregularly irregular sizes ranging between
2 and 5 mm with resemblance to surface appearance of pumice
stone.' This is in contrast to benign, degenerative pneumatocysts or
subchondral cysts, which are comparatively large or same in size, have
thin sclerotic edges, and have few discrete locules.'® This is because,
in contrast to the destructive gas-producing diseases that causes the
trabeculae to be rapidly destroyed and multiple foci of various sizes and
shapes to appear, the regularly spaced bone trabeculae are preserved.'
Furthermore, emphysematous osteomyelitis may be suspected if fluid
accumulations or abscess formations are observed in the surrounding
tissue.'* Even if CT scans confirm the diagnosis, a multifactorial
approach is required for an efficient work-up in the proper clinical
setting and the subsequent development of a management.

PET-CT scans, like MRI scans, can show areas of enhanced focal
uptake, which suggests a continuous, active inflammatory process.
PET-CT scans, however, are not frequently used to diagnose EO.
Instead, as MRI can show regions of inflammation and CT scan may
best show cortical damage/intraosseous gas, these two tests are still
the gold standard for detecting EO. Guidelines for infectious diseases
state that image-guided biopsies should only be performed in cases
where blood, urine, or other serologic testing are unable to identify
a microbe.

Actually, other results in the previous studies point to image-
guided biopsy, which has a poor chance of detecting particular
microorganisms.'® In general, cases with non-identifiable organism or
nonresponsive to antibiotics therapy, the Infectious Disease Society of
America (IDSA) advises image-guided biopsy and/or open biopsy.!’
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However, image-guided aspiration or open biopsy can successfully
offer information for targeted antibiotic therapy in situations where an
organism cannot be detected despite worsening symptoms.

Treatment
Medical therapy

Proper diagnosis and prompt beginning of antibiotic therapy are
critical in the management of EO spine. Even though targeted therapy
is preferable, empirical antibiotic therapy was started in the majority
of described cases. IV antibiotic therapy was started in every instance
that was reported, with the exception of those that contained no details
about the antibiotic regimen.

Penicillins, IV clindamycin,>!" cephalosporins,*!*!* were among
the commonly reported antibiotics.>2*!

Surgical intervention

Similar to pyogenic vertebral OM, the EO of the spine has criteria
for surgical intervention. Surgery is typically done for three reasons:
(I) diagnostics, in the event that no microorganism is found. (II)
stability when a deformity develops; and (III) source control when a
patient doesn’t react as well to appropriate medical treatment.

Emergency surgical decompression of the spine is indicated in
progressing signs of cauda equina syndrome or cord compression for
EO and pyogenic vertebral OM/spondylodiscitis.

However, it’s crucial to carefully weigh the benefits and
drawbacks of surgical intervention in addition to patient-specific
factors including surgical optimisation and prognosis.37.9% (n=11)
of patients with EO of the spine underwent surgery of some type,
including decompression, debridement, or decompression with fusion
instrumentation. 1013172225 Tn several of the cases reported, surgical
intervention was not carried out because of the patient’s haemodynamic
state.>*2¢28 In 2 of the 3 cases where multi-level laminectomies were
done, posterior instrumentation was carried out.!®!*?* On the other
hand, anterior procedures® and single-level laminectomy procedures!’
did not require posterior instrumentation.

For example, in a database analysis of 2,662 individuals who
had spinal infections treated surgically, Dietz et al. reported better
outcomes in a number of factors when fusion and decompression are
carried out in comparison to only decompression.?’ In comparison to
the non-fused cohort, the fused cohort experienced shorter lengths of
stay (6 vs. 4 days), lower rates of revision surgery (12.7% vs. 8.16%)
and new infection (11.25% vs. 3.99%), and overall fewer problems
during index hospitalisation (34.95% vs. 23.96%).% Nevertheless, the
research material on the best ways to treat EO of the spine is very less.

Conclusion

Therefore, our results imply that the potentially deadly
consequences of emphysematous osteomyelitis may only be avoided
by early diagnosis and prompt treatment with appropriate antibiotics
and surgery where necessary.
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