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A BSTRACT
Background: Emphysematous pyelonephritis (EPN) is a severe, necrotizing infection of the renal parenchyma. Until the late
1960s, these patients were treated with nephrectomies as EPN is associated with a high rate of mortality. It is a diagnosis based on
computed tomography (CT) scan of the patient and based on the results, can be classified according to the severity of the disease.
In our case report, we present a patient with seemingly extensive EPN on CT scan who was treated successfully with intravenous
antibiotics (IV) and percutaneous drainage.
Methods: Together with current literature, our case study adds to increasing evidence which supports how carefully selected
patients can be treated with the above modalities.
Results: We present a 75-year-old diabetic Indian gentleman who came to us with right iliac fossa pain and was noted to have a
positive right renal punch. CT scan revealed extensive gas in the right kidney. Considering that he was clinically stable amongst
other factors, he was started on appropriate IV antibiotics and underwent a percutaneous nephrostomy tube insertion. Subsequent
follow-up scans showed resolution of the EPN.
Conclusions: EPN is a severe, necrotizing infection of the kidneys associated with high mortality rates. As such, physicians need
to have a high index of suspicion in patients who are at risk. There is increasing evidence to show that patients with early EPN
can and should be treated with appropriate IV antibiotics and percutaneous drainage procedures. We hope that this will help to
increase awareness of the possible treatment modalities of this potentially life-threatening disease.
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1. I NTRODUCTION
Emphysematous pyelonephritis (EPN) was first described
in 1898 by Kelly and MacCallum. It is a rare but severe
necrotizing infection of the renal parenchyma. EPN has
been shown to be associated with a high rate of mortality,[1]
primarily secondary to sepsis.
Traditionally, patients were treated with medical therapy
along with early emergency nephrectomy and/or open surgical drainage. Reported mortality with this standard approach

was high at 40%-50%.[2] However, in recent years, there has
been a shift in treatment practices with an increasing number of patients being treated with a less invasive approach
of percutaneous drainage. Despite this, when faced with
a patient, the clinical decision with respect to surgical versus non-surgical management and when to intervene with a
nephrectomy, can be a difficult one to make. We present a
case with extensive EPN on imaging scans but was successfully treated with appropriate intravenous antibiotics (IV)
and percutaneous drainage.
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2. C ASE REPORT

his creatinine levels stabilized at 187 µmol/L upon discharge.
Mr K was a 75-year-old Indian gentleman with a history of On follow up at one month in the outpatient clinic, a repeat
type II diabetes mellitus, ischaemic heart disease as well as CT scan showed further interval improvement with a dea right renal calculus. He presented with severe right iliac crease in the amount of gas in the right kidney and retroperifossa pain. His vital signs were stable on admission and he toneal region (see Figure 4), and his nephrostomy tube was
was afebrile. Examination was unremarkable except for right removed then. Four months later, both the right renal and
iliac fossa tenderness and a positive right renal punch. There mid ureteric calculi were removed via standard endoscopy
was otherwise no abdominal rigidity or guarding. His white and laser lithotripsy under general anaesthesia.
cell count was not markedly elevated at 10.39 × 109 /L. His
creatinine level was elevated at 246 µmol/L on admission,
giving an estimated glomerular filtration rate of 22 ml/min
(by Modification Diet Renal Disease [MDRD] equation).
A computer tomography (CT) scan of the kidneys, ureter
and bladder showed a significant amount of gas within the
right renal parenchyma and pelvicalyceal system, tracking
to the retroperitoneal region. There was also a right renal
pelvis calculus measuring 13.18 mm × 15.33 mm and a right
mid ureter calculus measuring 9.18 mm × 9.30 mm (see
Figure 1, Figure 2).

Figure 2. Calculus in right renal pelvis measuring
13.18 mm × 15.33 mm

Figure 1. Free gas in right renal parenchyma
Urine cultures grew multi-resistant Escherichia Coli sensitive to Imipenam. Despite the extensive gas finding on his
CT scan, in view of his clinical stability, it was elected to
treat him with intravenous Ertapenam and to plan for an
ultrasound guided percutaneous tube insertion to drain the
intraparenchymal gas which can cause renal injury due to
pressure effects. Other considerations against emergency
nephrectomy included his comorbidities and likelihood of
dialysis after a nephrectomy. Post procedure, repeat CT scan
showed interval improvement in the EPN (see Figure 3). He
remained clinically stable with an improvement in his pain
score.

Figure 3. Interval improvement after percutaneous tube
insertion

3. D ISCUSSION

As many as 90% of cases of EP are in patients with diabetes mellitus. Other risk factors include obstruction in the
urinary tract, polycystic kidney disease, impaired vascular
supply, presence of gas-forming organisms and patients on
Mr K completed two weeks of intravenous Ertapenam and immunosuppression.[3]
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which is also useful for substantiating the disease.[6] Gas
found on CT scan is characteristic and is produced under
anaerobic conditions by gas-forming organisms mentioned
above. In particular, the degree of extension of gas was
reported to be an independent predictor of EPN prognosis.[6]

Figure 4. Further interval improvement on follow up at one
month
Patients commonly present with fever associated with rigors, flank pain, nausea and vomiting, dysuria, hematuria and
pyuria. They may rapidly progress to septic shock. The
most common causative agents for EPN is Escherichia. Coli
(50%-70%), followed by Klebsiella, Enterobacter, Proteus
and Pseudomonas species.[2] Infrequently, fungi like Candida, Cryptococcus and Aspergillus can cause EPN, and
polymicrobial infection is seen in 14%-19% of cases.[2, 4]
Diagnosis of EPN is based on radiological scans. Abdominal
ultrasonography and plain radiograph are accurate in only
69% and 65% of cases respectively.[5] Therefore confirmation of diagnosis should be based on findings from a CT scan
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Hence, percutaneous drainage and antibiotics can be a modality of treatment for patients with limited EPN while early
judicious nephrectomy should be reserved for patients with
extensive EPN. In the above case, although Mr K presented
with an aggressive CT picture of extensive retroperitoneal
gas, he responded well to percutaneous drainage and antibiotics. Despite the old dogma of emergency nephrectomy
for patients with extensive EPN, the above case illustrates
that the management of these patients should be based on
the clinical stability and according to Hippocrates oath – Do
no harm first. As described, the above patient was also at
an increased risk of morbidity and mortality under general
anaethesia in view of his pre-existing comorbidites and the
emergency septic setting. In planning for surgery, due consideration should also be given to patients with chronic kidney
disease as the resultant renal reserve after nephrectomy might
be inadequate to prevent dialysis dependence.

4. C ONCLUSION
In conclusion, EPN is a potentially life-threatening condition
but consideration of the treatment options should be based
not only on the extent of gas on CT scan but also the patient’s
clinical picture.
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