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Emphysematous pyelonephritis (EPN) is a rare fulminating, gas-forming infection of the renal paren-
chyma. Diagnosis of EPN is difficult if it is based only on the history, physical examination and laboratory
results. But the radiological evidence is valuable for diagnosis. CT scan is the most valuable method for
diagnosis. This is a case report of EPN diagnosed by plain film of the abdomen and confirmed by non-contrast
CT. The patient underwent nephrectomy and EPN was confirmed by pathological finding. Diagnostic investi-

gation of this condition was reviewed.
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Emphysematous pyelonephritis (EPN) is a
rare, life-threatening condition. It is a fulminating,
gas-forming infection of the renal parenchyma. More
than 90% of patients have diabetes mellitus. The diag-
nosis by history, physical examination and laboratory
findings is difficult. But the radiological findings are
typical and lead to diagnosis and further management.
This disease is fatal if missed managed.

Case Report

A 64-year-old woman presented with a one-
day history of right upper quadrant (RUQ) pain and
palpable mass. She had no known underlying disease
except a medical history of thyroidectomy from hyper-
thyroidism. On physical examination, the woman ap-
peared to be ill. She had a fever with body temperature
0f 39 [c. Blood pressure was 110/60 mmHg. She had a
palpated firm mass at RUQ. Laboratory investigation
was notable for leucocytosis of 18,020 (neutrophils
92%, lymphocytes 7% and eosinophils 1%), BUN of
46 mg/dl (normal 10-20), creatinine of 2.1 mg/dl (normal
0.9-1.8), blood glucose of 659 mg/dl (normal 65-110),
numerous white blood cells in urine and glycosuria.
Plain abdomen and abdomen upright were done and
findings are shown in Fig 1a and 1b. The patient under-
went only non contrast CT to confirm the diagnosis
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because of high serum creatinine and findings as
shown in Fig 2a and 2b.

Clinical Course

The patient was diagnosed as DM with right
EPN class 3A. She was treated with [V antibiotics and
insulin. Subsequently, she underwent right nephrec-
tomy. The right kidney was spongy in appearance,
air in the right Gerota’s fascia with about 100 ml of pus
and a thrombosed right renal artery and vein. The
pathology showed markedly acute and chronic pyelo-
nephritis with hemorrhage and necrosis. She made a
good post operative recovery but developed a surgical
wound infection and needed debridement twice. She
was discharged 65 days after admission and referred
to treat DM at community hospital. The hemoculture
and urine culture are negative. But pus culture revealed
E. coli. The serum creatinine had returned to 1.7 mg/dl
at the time of discharge. The fasting blood/sugar at the
time of discharge was 115 mg/dl.

Discussion

Emphysematous pyelonephritis (EPN) is a
rare fulminating, gas-forming infection of the renal
parenchyma. More than 90% of patients have diabetes
mellitus. More of the affected patients are women, with
a female: male ratio of 1.8:1. The average age at presen-
tation is about 54 years, with a range of 19 to 81 years.
Most clinical presentations are fever with chills, flank
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Fig. 1a Plain film of abdomen shows enlarged right kidney
with bubbles of gas (arrow)

Fig. 1b  Abdomen upright shows air fluid level collection
in the right kidney (arrow), no free gas in perito-
neal cavity

Fig. 2a Non contrast CT abdomen shows gas occupying
in entire right kidney parenchyma and air fluid
level perinephric space (arrow)

or abdominal pain, and nausea and vomiting. Mostly
affected on one side but bilateral EPN is occasionally
reported in about 10%. The most infecting organism
is E. coli. and subsequently Klebsiela pneumoniae,
Proteus mirabilis or even fungus such as Bacteroides
fragilis.

J Med Assoc Thai Vol. 91 No. 2 2008

Fig.2b Non contrast CT as lung window setting shows
streak of gas in right renal parenchyma (arrow)
and air fluid level collection in right perinephric
space (*)

Diagnosis of EPN is difficult if it is based only
on the history, physical examination and laboratory
results. It requires radiological confirmation of gas
within the kidney and/or collecting system. Abdominal
radiographs, intravenous pyelography (IVP), and ultra-
sonography (US) are able to suggest the presence of
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gas in approximately 85% of cases. Plain abdomen
shows evidence of gas at the renal fossa with or with-
out enlargement of renal outline. Ultrasound shows
high echogenic areas with a dirty shadow or rever-
beration artifact over the renal fossa or within the
kidney. CT even non contrast CT is the best imaging
technique for detecting gas and for defining the
extension of the disease. Summary of the radiological
findings is shown in Table 1.

There are many classifications of this disease,
mostly based on radiological evidence that lead to
management selection as shown in Table 2.

Now the classification by Wan et al (two
types) and Huang et al (4 classes) are widely used.
The Wan et al type 1 EPN is diffuse gas throughout
the parenchyma in a streaked or mottled pattern, and
little or no fluid Type 2 EPN is renal or perirenal fluid
collection in association with air bubbles or loculated
gas pattern., or gas in the collecting system. Suggested
management is based on type or classification. The
prognosis and mortality rate are based on type. Wan et
al reported all survivors with type 1 EPN underwent
either nephrectomy or other surgical intervention,
whereas 46% of the patients who died received medi-

Table 1. Radiological findings of EPN

cal treatment only. Among type 2 the mortality rate is
about 29%. Huang et al analyzed 46 cases and con-
cluded that class 1, class 2, class 3 and class 4 EPN
with fewer than 2 risk factors (eg. thrombocytopenia,
elevated serum creatinine, altered sensorium and
shock) could be managed by percutaneous drainage
but in class 3 and class 4 EPN with more than 2 risk
factors, nephrectomy is indicated. In conclusion,
surgical therapy is the treatment of choice in most
patients with EPN type 1 or class 3 and class 4 even if
some literatures reported successful percutaneous
drainage cases and medical treatment alone.

Conclusion

This is a rare case of renal infection in a
patient who had no previous history of DM, but high
serum glucose at the time of diagnosis of EPN and
clinical manifestration was not typical as fever with
RUQ mass but the plain film and non contrast CT
finding were typical for EPN class3A. The pus culture
result was confirmed and gross finding on operation
and pathological proven. CT is the imaging modality
of choice for diagnosis and classification for treatment
planning.

Radiological investigation

Findings suggested EPN

Plain film of the abdomen
and Excretory urography

or intravenous pyelography
Ultrasonography (US)

CT scan

Gas bubbles or mottling gas shadow at renal fossa, in collecting system,
crescent gas shadow of perinephric space

High echoic or dirty shadow over renal fossa or in renal parenhyma
Gas bubbles or streaks in renal parenchyma, perinephric gas or air fluid

collection even extension of gas beyond perinephric region

Table 2. Classification of EPN

Radiological findings Classification

Gas in the collecting system - - Wan et al type 2 Huang et al class 1

Gas within the renal parenchyma Langston and Michaelietal Wanetal type 1,2 Huang etal class 2
Pfister pattern 1 stage I

Gas within the perinephric tissue Langston and Michaelietal Wanetal type 1,2 Huangetal class 3A
Pfister pattern 2  stage Il

Extension of gas beyond Langston and Michaelietal Wanetal type 1,2 Huangetal class 3B

the Gerota fascia Pfister pattern 3  stage III

Bilateral EPN or EPN in - Michaeli et al - Huang et al class 4

solitary kidney stage I11
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