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Abstract

The report describes the case of a 60 years old female patient admitted in our emergency department with main
complaints of abdominal pain, malaise, fever and oliguria the last three days. The primary blood samples
investigations revealed leukocytosis, acute renal function impairment and increased serum glucose. The patient is
known with diabetes type II for the last fifteen years, has been in treatment with metformin and basic insulin therapy
but the disease remains not well controlled. Further laboratory investigation and physical examination were
consistent with the diagnosis of diabetic ketoacidosis. The urine examination showed pyuria leading to the diagnosis
of a urinary tract infection. The abdominal XRAY was without abnormal findings but in the ultrasound and abdominal
CT, a few renal parenchymatic lesions have been observed, more clearly seen on the CT. The presence of air within
the tissue was consistent with a very rare and life-threatening infection, known as emphysematous pyelonephritis.
The patient was put on the necessary treatment.
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Introduction
Pyelonephritis is a quite common infection in young and older adult

women with a mean age of 58 years old [1]. Patients usually receive the
appropriate treatment without complications. In diabetic patients,
however, especially in women, there is a very rare type of
pyelonephritis which may be found. Emphysematous pyelonephritis is
a rare and severe renal infection associated with presence of gas
bubbles within the tissue of the kidney. In the onset of the disease,
patients have a mild symptomatology which can progress to renal
failure [2]. The most common agent responsible for this infection is E.
Coli which is found in the urine cultures in almost 70% of cases, others
being Klebsiella, Proteus, Pseudomonas, Clostridium species and
sometimes polymicrobial infections. The diagnosis of this rare disease
is mainly confirmed by abdominal CT [3].

In patients with diabetes, any infection may be the stimulus leading
to diabetic ketoacidosis. In our patient, the acidic blood pH and the
presence of ketones were activated by inflammation of renal
parenchyma in a non-well controlled diabetes type 2. Diabetic
ketoacidosis refers to very low insulin level unable to control high level
of glucose so that the fat burning mechanism is altered. The described
syndrome is an acute metabolic disorder characterized by
hyperglycemia, ketones bodies and metabolic acidosis. Its prognosis is
not that good and still remains a disorder with high mortality rate [4].
The most important factors which may lead to diabetic ketoacidosis
are infections or inappropriate diabetes treatment. The confirmation of
the disease is made by the laboratory tests such as high blood glucose,
ketone bodies and metabolic acidosis in arterial blood gases in
association with abdominal CT scans. All these findings were present

in our patient’s investigations. The treatment of diabetic ketoacidosis
has mainly the goal to hydrate the patient and decrease the level of
glucose in the blood, in order to control the acid-base balance [4].

Case Study
A 60 years old lady was admitted in the emergency department of

our hospital with intense abdominal pain in the right flank, fever and
oliguria. The vital signs were as follows: normal arterial blood pressure,
increased body temperature (38.2°C). She was looking very ill and she
had a slight anemic appearance. On auscultation, she had normal S1,
S2 and normal breathing sounds. On palpation, she presented
tenderness in the abdominal region mainly in the right flunk with
radiation to the back and positive Giordano sign. Her past medical
history revealed diabetes type 2 and no other chronic diseases nor
medication was reported.

The laboratory tests revealed; leukocytosis 20.000/Μl, HTC 37%
and hemoglobin 12 g/dl. The leukocytosis was attributed to the
concurrent infection which needed to be treated with antibiotic
therapy. Abnormal laboratory findings included glucose 580 mg/dl,
urea 120 mg/dl, creatinine 2 mg/dl, potassium level 5.3 mmol/ l,
sodium level 139 mmol/l, liver enzymes AST and ALT 77 U/L. Arterial
blood gases examination revealed pH 7, p CO2 15 mmHg and HCO3 3
mmol/L. These findings confirmed the diagnosis of metabolic acidosis.
A blood culture was performed and revealed E. coli as specific agent,
same as in the urine culture. Urine had glucose (++++), ketone (+++
+), and pyuria more than 200 cells, some bloods cells and small range
proteinuria.

Taken account all the above clinical and laboratory findings, the
diagnosis of diabetic ketoacidosis was confirmed and the presence of
concomitant urine infection was also confirmed. In order to establish
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the level of infection, ultrasound and abdominal CT were performed
and revealed enlarged right kidney along with damaged parenchyma
and a rare finding of air captured inside the tissue. The above finding
was compatible with emphysematous pyelonephritis.

The treatment strategy was mainly to correct ketoacidosis and
infection. The patient received IV fluids and insulin for DKA and
compatible antibiotic treatment (Figure 1).

Figure 1: CT of 60 years old patient is class 2 according to the
classification of emphysematous pyelonephritis based on the CT
radiological findings [5].

Discussion
Emphysematous pyelonephritis is a very rare and severe infection of

the kidney. It’s associated with presence of gas in the parenchyma with
or without extension in the perinephric tissue. The most commonly
found cause of the disease is infection by Escherichia Coli followed by
Klebsiella. EPN is considered a rare renal infection, however with
increasing prevalence of diabetes, metabolic syndrome and increasing
use of computed tomograms (CT), increasing number of cases are
diagnosed now [2].

The treatment is based on administration of antibiotics but in many
cases, nephrectomy cannot be avoided. Despite the treatment,
mortality remains high at a percentage of 21% [6,7].

In our case, the diagnosis was confirmed by CT, which showed an
impressive image, presence of air within the right kidney without

abscess or necrosis of the tissue. Clinically EPN presents with
nonspecific features of upper urinary tract infection including fever,
flank pain, nausea, vomiting, altered sensorium, shock, acute renal
failure and disseminated intravascular coagulation [2].

According to the classification of stages, based on radiological
findings, our patient was in class 2. This stage has to do only with
limited presence of air without expansion in the perinephric tissue [5].

It’s known, that in patients with diabetes, infections are very
common and may lead to a severe complication such as diabetic
ketoacidosis. This case is quite interesting because it’s very uncommon,
for this suppurative infection, to be associated with diabetic
ketoacidosis. Diabetic ketoacidosis (DKA) is very severe condition
which needs immediate treatment plan and follow up, because could
be fatal. Our patient, diagnosed with DKA, was immediately hydrated
and received intravenous insulin therapy. The management was
successful.

In most of the cases, surgical intervention with antibiotics is the
appropriate treatment of emphysematous pyelonephritis, but in our
case, despite the severe comorbidities the patient received only
conservative therapy and no surgical intervention was required. This is
why our case study was reported [8].

Conclusion
Diabetes is known to be associated with an increased risk of

infection. In our case, emphysematous pyelonephritis was the leading
cause of a complication of diabetes, known as diabetic ketoacidosis.
These cases need to be treated immediately, in order to correct the
metabolic acidosis, eradicate the infection and avoid nephrectomy.
Our case combines two different severe conditions, which if they left
untreated, may be fatal for the patient.
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