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Abstract
Background. Emphysematous osteomyelitis and emphysematous pyelonephritis are both rare entities
responsible for a high death rate. The first is defined by the presence of intravertebral or intraosseous
gas, while the second is infectious damage to the renal parenchyma and perilesional tissues caused by
gas-producing microorganisms and is, therefore, characterized by the formation of gas. Imaging plays
a crucial role in making a rapid diagnosis and, thus, the initiation of the necessary treatment.
Case Report. A 66-year-old woman with a medical history of type 2 diabetes mellitus and hypertension
presented with the altered general condition and flank pain for 5 days, associated with fever and chills.
The patient’s vital signs were remarkable with a disturbed biological workup, which led to emergency
abdominal and pelvic computed tomography scanning that revealed emphysematous osteomyelitis of
the spine and emphysematous pyelonephritis.
Conclusions. The coexistence of emphysematous pyelonephritis and emphysematous osteomyelitis is
a rare life-threatening entity, occurring in patients with comorbidities such as diabetes mellitus. Computed
tomography is currently the gold standard in making the positive diagnosis, staging, for a quick and better
management and, thus, a favorable prognosis.
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Introduction
Emphysematous pyelonephritis (EPN) is a necrotizing, gas-
forming infection of the renal parenchyma and perirenal
tissue [1]. The recent mortality rate from EPN is 25% [2].
The clinic is non-specific; the most common symptoms are
fever, flank pain and nausea.

Emphysematous osteomyelitis (EO) is a rare and po-
tentially fatal infection caused by intraosseous gas-forming
bacteria [3]. EO was introduced by Ram et al. in 1981
when they detected bubbles of intraosseous gas on a pa-
tient’s X-ray image [4]. Vertebral osteomyelitis is sec-
ondary to hematogenous seeding of germs from the urinary
tract.

The coexistence of EPN and EO is a potentially life-
threatening condition. It occurs almost exclusively in pa-
tient with diabetes mellitus. If not treated early, it may lead
to fulminant sepsis and, therefore, carries a high mortality.

We report a rare case of both EPN and EO in a patient
with uncontrolled hyperglycemia by underlining the role
and contribution of computed tomography (CT) in the diag-

nosis of these entities and the timely initiation of aggressive
treatment.

Case Report

A 66-year-old woman with a medical history of type 2
diabetes mellitus and hypertension presented with the al-
tered general condition and flank pain associated with fever
and chills lasting for 5 days. On admission, the patient’s
vital signs were remarkable, with a fever and tempera-
ture of 40◦ C, heart rate of 90 bpm, blood pressure of
143/94 mm Hg, respiratory rate of 18 bpm, and saturation
of 99% at room air. She appeared obese, confused, and
agitated with flank tenderness. Laboratory examinations
revealed a high white blood cell count – 33×109/L (4.0–
12.0×109/L), creatinine – 9 mg/dL (0.60–1.40 mg/dL), to-
tal bilirubin – 3 mg/dL (0.2–1.2 mg/dL), lipase – 500 U/L
(0–140 U/L), and glucose – 270 mg/dl. Urinalysis re-
vealed macroalbuminuria (> 300 mg/dl). Platelet count
was 31×103/µL, aminotransferase – 60 U/L (10–40 U/L),
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and alanine aminotransferase – 40 U/L (3–45 U/L). C-
reactive protein was 420 mg/L. Septic shock was suspected,
and the patient was given empiric therapy with piperacillin-
tazobactam and vancomycin.

Abdominal and pelvic CT performed without intra-
venous (IV) contrast revealed left renal hypertrophy, uretero-
hydronephrosis with the presence of gas in the calices, infil-
tration of septa in the perirenal space (Fig. 1), intraosseous
gas in the vertebral bodies, D12, L3 and L4 and emphy-
sema in disc space L3-L4, epidural spaces (Fig. 2) conclud-
ing in emphysematous pyelonephritis and emphysematous
osteomyelitis.

Figure 1. Axial (a) and coronal (b) abdominal CT scans
without IV contrast which revealed left renal hypertrophy,

ureterohydronephrosis with the presence of air in the
calices (white arrow) and infiltration of septa in the

perirenal space, intraosseous gas in the vertebral bodies,
D12, L3 and L4 (black arrow).

A Foley catheter was placed; blood and urine cultures
were performed; a broad-spectrum IV antibiotic therapy
with piperacillin-tazobactam and vancomycin was initi-
ated. The blood culture was negative; however, the urine
culture revealed the presence of Escherichia coli (10,000–
50,000 CFU/ml), sensitive to ceftriaxone. The antibiotic
dose was reduced to ceftriaxone. The patient’s clinical
condition improved on the 10th day.

Discussion
EPN is a severe and life-threatening necrotizing renal and
perirenal infection with gas in the renal parenchyma, col-
lecting system, or perinephric tissue [2].

EPN disproportionately affects females, with a female-
to-male ratio of 3 : 1 [5]. The increase in frequency among
women may be related to their increased susceptibility to
urinary tract infections. The most frequently responsible

Figure 2. Sagittal abdominal CT scan without IV contrast
which showed intraosseous gas within D12, L3 and L4,

vertebral bodies and emphysema in disc space L3-L4 (red
arrow), epidural space (green arrow).

pathogens are Escherichia coli, Klebsiella pneumoniae,
Proteus mirabilis, and Pseudomonas aeruginosa [5].

Clinically, most patients complain of fever, abdominal,
flank or back pain consistent with signs of pyelonephritis.

Physical examination for EPN is inconclusive as
the retroperitoneal location of the kidneys makes palpa-
tion difficult in crepitation. Although palpable soft tissue
gas is reported in 12% of patients. The biological assess-
ment shows leukocytosis and sometimes thrombocytopenia,
elevated creatinine levels. Cytobacteriological examination
of the urine reveals pyuria in most cases [1].

EO is a rare entity with only 35 prior cases described
in the literature [6]. It is characterized by the presence of
intraosseous gas. The vertebral bodies, pelvis, and lower
limb bones are most often affected [7]. Hematogenous
dissemination is the most common route of infection.

Due to the high morbidity and mortality rates, it is
necessary to diagnose EO early to start aggressive treat-
ment [3].

Although early diagnosis of EO is critical, there are
other differential diagnoses revealed by intraosseous gas.
The first and most common is gas in the intervertebral
discs, joints, or adjacent bony structures related to degen-
erative arthritis and trauma. This “vacuum phenomenon”
and the pneumatocysts both in the spine and elsewhere in
the body have been described [3]. In our case, it was the re-
sult of disseminated urinary tract infection that reached
the bone, as well as the kidneys.

The radiologist plays a crucial role in the diagnosis of
EPN as prompt management is necessary once the case
is confirmed. Abdominal X-rays can be helpful in detect-
ing gas pockets in the renal shadow, bone tissue and soft
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tissue, but are still insufficient. Ultrasound can also show
an abnormal kidney with nondependent echoes, but there
can be misdiagnosis due to the presence of adjacent gas or
bowel stones, which can lead to confusion [8]. Abdominal
CT is the most useful and sensitive tool [7]. It allows for
more accurate staging of the disease and is considered as
the gold standard of diagnosis. It can distinguish the type
of EPN [5]. Findings include renal parenchymal enlarge-
ment and destruction, presence of gas, fluid collections,
gas-fluid levels, focal tissue necrosis and possibly abscess
formation.

CT is the most sensitive method to diagnose EO; con-
ventional X-ray imaging has a low sensitivity rate of de-
tecting intraosseous gas [4].

Treatment must be intensive with vigorous fluid resus-
citation, systemic administration of antibiotics, and strict
control of blood glucose and careful monitoring of elec-
trolytes. Before the advent of interventional radiology,
early surgery and nephrectomy were an important part of
the therapeutic treatment plan [9].

EO is associated with high morbidity and mortality of
up to 32%, especially in patients with diabetes mellitus. It
should, therefore, be treated intensively with antibiotics
for 4 to 6 weeks to avoid necrosis and bone destruction.
Surgery should be reserved for complicated situations such
as abscess formation or necrosis, and for patients who do
not respond to antibiotics [10].

Conclusions
The coexistence of EPN and EO is a rare life-threatening
entity, occurring in patients with comorbidities such as
diabetes mellitus. CT scan plays a crucial role in mak-
ing the positive diagnosis, staging, for a quick and better
management and, thus, a favorable prognosis.
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