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Emphysematous Pyelonephritis in a Patient With
Hyperosmolar Hyperglycemic Syndrome

Hidekatsu Yanaia, b, Keisuke Sekinea

Abstract

A 61-year-old woman presented with abdominal and back pain, and 
disturbed consciousness. Laboratory data showed hyperglycemia 
(plasma glucose 448 mg/dl), leukocytosis, thrombocytopenia, re-
nal failure, and extremely increased serum C-reactive protein level. 
Urinalysis revealed no ketone bodies, and numerous bacteria and 
leukocytes. These symptoms and data suggested the presence of 
diabetic hyperosmolar hyperglycemic syndrome and urinary tract 
infection. Computed tomography (CT) of the abdomen showed the 
presence of gas in the renal area with extensive renal parenchymal 
destruction, indicating the diagnosis of emphysematous pyelone-
phritis, which is a rare but severe disease with a morality rate that 
can be as high as 70%. Early diagnosis by abdominal CT and early 
intensive therapy using intensive insulin therapy, antibiotics, and 
selective nephrectomy saved her life.
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Introduction

Emphysematous pyelonephritis (EPN) is a severe acute nec-
rotizing infection of the renal parenchyma and perirenal tis-
sue, characterized by gas formation. EPN is a rare but severe 
disease with a morality rate that can be as high as 70% [1].  

EPN occurs invariably in diabetic patients [1]. Prompt diag-
nosis and early treatment are crucial for the recovery from 
EPN, as this disease progresses quickly. However, the diag-
nosis is sometimes made after poor response to conventional 
antibiotic treatment [1].

We report a case with diabetic hyperosmolar hypergly-
cemic syndrome (HHS) complicated with EPN, who was 
successfully treated by early diagnosis and early intensive 
therapy using insulin, antibiotics, and nephrectomy.

 
Case Report

A 61-year-old woman was referred for hyperglycemia. She 
discontinued to receive the treatment for diabetes mellitus 3 
years ago. She presented with abdominal and back pain for 
the previous 6 days, and her consciousness was disturbed. 
Her body temperature was 36.3 °C and blood pressure was 
82/42 mmHg. Plasma glucose level (448 mg/dl) and hemo-
globin A1C level (13%; normal range, 4.3 - 5.8%) were el-
evated. Laboratory data showed increased leukocyte counts 
(25,000/μl) and decreased platelet counts (72,000/μl). Serum 
levels of blood urea nitrogen (78 mg/dl; normal range, 8 - 22 
mg/dl), creatinine (2.2 mg/dl; normal range, 0.4 - 0.7 mg/dl) 
and C-reactive protein (38.9 mg/dl; normal range, 0 - 0.3 mg/
dl) were remarkably elevated. Urinalysis revealed no ketone 
bodies, and numerous bacteria and leukocytes. These symp-
toms and data suggested the presence of HHS and urinary 
tract infection (UTI). Axial section (Fig. 1a) and coronal sec-
tion (Fig. 1b) of computed tomography (CT) of the abdomen 
showed the presence of gas in the renal area with extensive 
renal parenchymal destruction, indicating the diagnosis of 
EPN. Cultures of blood and urine grew Escherichia coli. She 
was successfully treated by intensive insulin therapy, antibi-
otics and left nephrectomy.

Discussion

EPN has been defined as an acute, severe, necrotizing in-
fection of the renal parenchyma and perirenal tissue, which 
results in the appearance of gas within the renal parenchy-
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ma, and EPN particularly occurs in diabetes [1]. The clinical 
features of EPN are indistinguishable from those of UTI. In 
this patient, the overwhelming hyperglycemic hyperosmolar 
state makes the diagnosis for EPN difficult. A high index of 
suspicion, especially in susceptible populations such as dia-
betic patients, is needed for early diagnosis. A delay in diag-
nosis leads to increased morbidity and mortality [1]. The best 
diagnostic modality has been reported to be CT [2, 3], which 
can also be used in patients who are suitable for CT-guided 
drainage. In fact, abdominal CT was very useful for the di-
agnosis of EPN in our patient. High-risk patients with EPN 
have been considered to be patients with shock, thrombo-
cytopenia, acute renal failure and disturbed consciousness, 
all of which were observed in our patient [4]. Furthermore, 
HHS has also been identified as a disease with a high mor-
tality rate [5]. We believe that early diagnosis by abdominal 
CT and early intensive therapy using insulin, antibiotics, and 
selective nephrectomy saved her life.
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Figure 1.  Axial (a) and coronal (b) section of computed tomographic image of emphysematous pyelonephritis (ar-
rows). 

     37                                   38


