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Abstract

Emphysematous pyelonephritis (EPN) is an acute necroti-
zing infection of the renal parenchyma, resulting in pre-
sence of gas within either the collecting system or perineph-
ric tissue. Females and diabetics are more prone to the di-
sease. We present a case with EPN caused by Escherichia
coli sepsis. A 54-year-old woman was admitted to emergency
service in a status of septic shock. Radiodiagnostic com-
puted tomography revealed gas bubbles bilaterally in the
renal parenchyma and also left ureter. Treatment consisted
of antibiotics and intravenous fluids. She died at the second
day of hospitalization because of urosepsis.
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Introduction

Emphysematous pyelonephritis (EPN) is a rare and severe
infection of the kidney, characterized by production of gas
within the renal parenchyma, collecting system or perineph-
ric tissue [1]. It predominantly affects diabetics and immu-
nocompromised patients. Women are much more frequent-
tly affected than men. Obstruction of the pelvicalyceal sys-
tem is the main cause of EPN in non-diabetics [2]. EPN
is caused by gas-producing enterobacteria (Escherichia coli
and other gram negative bacteria are the usual agents; fungi or
anaerobic organisms are extremely isolated) [3,4]. Common
presentation includes; fever, chills, abdominal pain, dysuria,
vomiting, depressed level of consciousness, costovertebral jun-
ction tenderness, and acute kidney injury [5]. More severe
symptoms, like confusion, shock or signs of uremia, can also be
observed [3]. Computed tomography (CT) is the examination of
choice for diagnosing EPN and the "gold-standard" for identifi-
cation of gas [6,7]. Management of EPN ranges from aggressi-
ve surgical intervenetion to conservative management [8].

Case report

A 54 year old woman presented with nausea, vomiting,
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flank pain, chills to the emergency service. Her past medi-
cal history consisted of kidney stones and Type II diabetes
for 10 years. She was on treatment with oral antidiabetic drugs.
At physical examination; general condition was poor, con-
scious was depressed, on admission her blood pressure was
80/50 mmHg, pulse rate was 88/minute and rhythmic, the
body temperature was 37.3°C, and there was tenderness
of bilateral costovertebral junction.

Laboratory findings were: Random blood glucose 324 mg/
dl, urea 53 mg/dl, creatinine 5.1 mg/dl, white blood cells
21500/mm’, hemoglobin 11.9 g/dl, C-reactive protein 197
mg/L, arterial blood gas analysis pH: 7.28, pC02:25.5 mmol/L,
p02:64.6 mmol/L, cHCO3:12.0 mmol/L.

Abdominal ultrasound revealed grade II hydronephrosis in
the left kidney. At the abdomino-pelvic computed tomogra-
phy scan air densities were recognized in the left ureter
(Figure 1) and both kidneys (Figure 2). The patient was
consistent with the prognostic class 4 according to radiologi-
cal classification of EPN. Treatment started with 400 mg
of parenteral moxifloksasin. Nephrectomy was planned
but because of the situation of shock and urosepsis it
couldn’t be performed. The patient died on the second
day of hospitalization due to urosepsis from E. Coli that
was isolated in urine culture.

Discussion

Emphysematous urinary tract infections (UTIs), involving
either the lower or the upper part of the urinary tract are
associated with gas formation. Cystitis, pyelitis and pyelo-
nephritis can be seen at the clinical presentation. Diabetes
mellitus is an important risk factor for these infections
and asymptomatic bacteriuria, cystitis, renal and perineph-
ric abscess and infections due to candida are associated
with an increased risk of symptomatic UTIs [9-11]. Pa-
thological and clinical signs of bacterial UTI do not ex-
plain the production of emphysematous gas [2,12]. Increa-
sed tissue glucose levels in diabetic patients may provide
favorable microenvironments than for gas-producing mic-
roorganisms. Urinary tract obstruction represents another
risk factor for emphysematous UTI. Usually the causative
agent is Escherichia coli and other gram-negative bacteria
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[3.4]. Most patients with acute uncomplicated cystitis and
pyelonephritis are women above 60 years old [12].
Computed tomography findings for prognosis of emphyse-
matous urinary tract infections (UTI) are divided in four
classes [2]. The presences of gas in the collecting system
(emphysematous pyelitis) is characteristic of the first class
whereas the presence of air in the parenchyma without ex-
trarenal extension represents is the feature of the second
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Fig. 1. (Upper pannel) Abdomino-pelvic computed tomography
scan with air densities in the left ureter

Fig. 2. (Lower pannel) CT scan with air densities in the both
kidneys

class. The third class is divided in class 3A that is charac-
terized by the presence of gas or abscess in the perirenal
space and in class 3B that is characterized by the presence
of gas or abscess in the pararenal space. Finally class four
represents bilateral disease or disease in a solitary kidney.

Emphysematous pyelonephritis is a disease with high mor-
bidity and mortality. Mortality from EPN is primarily attri-
butable to septic complications. The mortality rate is 21-

29% with surgical treatment, 60-75% with conservative
treatment and 80% if the disease extends to the perirenal area
(Class 4) [3,13]. Nephrectomy is the gold standard of treat-
ment. Patients presenting with shock or sepsis could be treated
with less invasive percutaneous drainage or lumbotomy [2,14].

Conclusions

In diabetic patient presented with sepsis, EPN must be in-
cluded in the differential diagnosis and confirmed by ab-
dominal CT. Although EPN is rare, it leads to a serious
condition with high morbidity and mortality and needs
urgent and aggressive intervention.
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