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Emphysematous pyelonephritis: a case report
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ABSTRACT

Emphysematous pyelonephritis is a severe, life-threatening, necrotizing kidney disease. It occurs almost exclusively in pa-
tients with diabetes mellitus. The clinical manifestations are those of pyelonephritis such as dysuria, fever, nausea, vomiting
and abdominal pain. The diagnosis is radiological. The treatment strategies are controversial. They include medical management
only, percutaneous catheter drainage plus medical management, emergency nephrectomy plus medical treatment or percutaneous
drainage plus medical management and emergency nephrectomy. We present the case of a 68-year-old woman affected by em-
physematous pyelonephritis successfully managed with conservative medical treatment.

Introduction

Emphysematous pyelonephritis (EPN) is an acute
severe necrotizing infection of the renal parenchyma
and its surrounding areas, characterized by the pres-
ence of gas within the kidney and perinephric tissue.!
It occurs almost exclusively in patients with diabetes
mellitus.?? The disease predominantly affects women.
Escherichia coli is the causative bacterial source in
approximately 70% of the cases, with Klebsiella, Can-
dida and Pseudomonas species less frequently iso-
lated.*> Gas formation in EPN is due to pathogenic
bacteria causing mixed acid fermentation in a hyper-
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glycemic environment in tissues that are ischemic. The
clinical manifestations are those of pyelonephritis
such as dysuria, fever, nausea, vomiting, flank pain.
Other potential clinical manifestations include acute
renal dysfunction, hyperglycemia, thrombocytopenia,
lethargy, acid-base irregularities. EPN is a life-threat-
ening disease associated with septic complications.
EPN requires a radiological diagnosis. Computed to-
mography (CT) is the imaging test of choice to con-
firm the presence and extent of the parenchymal gas.

Case Report

A 68-year-old woman was admitted to the medical
ward with a one-day history of left lower abdominal
pain, vomiting and fever. She had a history of hyper-
tension and type 2 diabetes mellitus, treated with oral
anti-diabetic drugs. On examination she presented
with fever (39.1°C), her blood pressure was 160/80
mm/Hg and the heart rate was 87 beats per minute.
She had left flank pain, accentuated by local palpation.
Cardiorespiratory examination was normal. She pre-
sented without any focal neurological deficit.

Her blood tests showed renal impairment, decom-
pensated diabetes, a high leukocyte count with a neu-
trophil segment, high inflammatory markers and a
very high pro-calcitonin (Table 1). Urinalysis showed
the presence of hyaline cylinders. Urine and blood
samples were collected for bacterial culture analysis.
A plain abdominal radiograph revealed no pathologi-
cal findings; a renal ultrasound was performed reveal-
ing dilatation of the pelvicalyceal system and upper
ureter of the left kidney (0.6 cm diameter). The patient
was managed with intravenous fluids and insulin to
achieve euglycemia. In suspicion of pyelonephritis,
empiric intravenous antibiotics in the form of lev-
ofloxacin and meropenem were administered. A plain
non-contrast CT (NCCT) scan demonstrated the pres-
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ence of intraparenchymal gas within the left kidney
and a dilatation of the ampulla and of the upper ureter
(Figure 1). The diagnosis of EPN was made. The ad-
mission urine culture later grew E. coli, sensitive to
levofloxacin and meropenem, which were continued
at the renal dosage. The 24-h proteinuria resulted very
high; blood culture samples showed no bacterial
growth. The patient’s clinical condition progressively
improved, the abdominal pain improved and a good
glycemic control was achieved. A control CT scan was
repeated after 8 days of antibiotic therapy and showed
no more intraparenchymal gas and the dilatation was
not more appreciable. The patient was discharged after
a three-week-long hospitalization without fever, with
normalized inflammatory markers, and an improved
renal function (creatinine 2.9 mg/dL); though there
was still a nephrotic-range proteinuria.

Discussion

First described in 1898, EPN is a rare, severe,
necrotizing and gas-forming infection of the renal
parenchyma and perirenal tissue. The pathogenesis is
thought to involve different conditions: the presence
of gas forming bacteria, high tissue glucose level, im-
paired tissue perfusion and a defective immune re-
sponse.’ It deserves special attention because of its
life-threatening potential. Underlying poorly con-
trolled diabetes mellitus is present in up to 95% of the
affected patients.>’ The mean age of patients with EPN
is 60 years (range 37-83 years).® Women are affected
six times more frequently than men.? The most com-
mon clinical manifestations of EPN are those of
pyelonephritis such as dysuria, fever, nausea, vomit-

Figure 1. Non-contrast computed tomography of ab-
domen at admission revealing the presence of gas in the
left renal parenchyma, suggestive of emphysematous
pyelonephritis.
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ing, and flank pain.’ Thrombocytopenia, acute renal
function impairment, disturbance of consciousness
and shock are sometimes the initial presentation and
are associated with higher mortality.® Also bilateral
EPN?and severe proteinuria® are associated with poor
prognosis. The diagnosis of EPN is often delayed be-
cause the clinical manifestations are non-specific and
not different from the classic symptoms of upper uri-
nary tract infections.’ Thus EPN requires a radiologi-
cal diagnosis. Conventional radiography may
demonstrate gas bubbles overlying in the perinephric
tissue. Ultrasonography characteristically shows an
enlarged kidney containing high-amplitude echoes
within renal parenchyma.'® CT is the imaging proce-
dure of choice not only to confirm the presence and
extent of parenchymal gas, but also to plane the treat-
ment option. In 2000 Huang and Tseng proposed a ra-
diological classification based on the location of the
gas in the kidney (Table 2).2 This classification was to
show the correlation between the class of EPN and its
management. The treatment strategies include medical
management (MM) only, percutaneous catheter
drainage (PCD) plus MM, MM plus emergency

Table 1. Laboratory findings at admission.

Laboratory variable Value
Hb (g/dL) 8.7
WBC/mm? 15,900 (N 87.3%)
PLT/mm? 222,000
Sodium (mEq/L) 128
Potassium (mEq/L) 3.9
Glycemia (mg/dL) 401
HbAlc (%) 10.2
Creatinine (mg/dL) 4.61
Azotemia (mg/dL) 66
C-reactive protein (mg/L) 31.05
Procalcitonin (ng/mL) >200

Hb, hemoglobin; WBC, white blood cells count; PLT, platelets; HbAlc, glycated he-
moglobin.

Table 2. Radiological classification of emphysematous
pyelonephritis.

Class 1 Gas confined to the collecting system

Class 2 Gas confined to the renal parenchyma alone

Class 3a  Extension of gas or abscess to the perinephric space

Class 3b  Extension of gas or abscess to the pararenal space

Class4  Bilateral EPN or EPN in a solitary kidney

EPN, emphysematous pyelonephritis. Modified from Huang and Tseng, 2000.%
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nephrectomy and PCD plus MM plus emergency confined to the renal parenchyma, thanks to an early
nephrectomy.? Traditionally, immediate nephrectomy diagnosis and a promptly started adequate antibiotic
has been considered to be essential to increase the treatment.

chance of survival because the mortality rate in pa-
tients treated with antibiotics alone was around 40%.%
Recently, percutaneous drainage has been reported as References
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