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ABSTRACT �

Emphysematous pyelonephritis is a rare, life-threatening condition, characterized by the presence of gas 
within the renal parenchyma, collecting system or perinephric tissue. It results from an acute severe necro-
tizing infection of the renal parenchyma, mostly in diabetic patients. We herein describe a young, male 
patient presenting with acute renal failure with a biopsy diagnosis of pauci-immune crescentic glomerulo-
nephritis. The patient was given steroids and immunosuppressants and discharged home with follow-up 
appointments. He presented again within one week with fever and right flank pain. Plain computed tomog-
raphy abdomen revealed emphysematous pyelonephritis and right nephrectomy was performed along with 
administration of antibiotics and antifungals, but he died three days after surgery. Histopathological exami-
nation of the nephrectomy specimen showed extensive infarction, gas-filled cystic spaces and mucormycosis. 
To our knowledge, this unique combination of kidney pathologies has not been reported in the literature 
before.
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 Implication for health policy/practice/research/medical education: Emphysematous pyelonephritis is a rare, life-threatening condition of 

the kidney and its collecting system characterized by acute necrotizing inflammation and gas formation. Its rapid and accurate diagnosis is 

of the utmost importance in instituting optimal treatment and preventing the high mortality. Prognosis of the condition has improved in recent 

years. A high index of suspicion coupled with appropriate investigations is the key for successful management of the condition.
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INTRODUCTION �

Emphysematous pyelonephritis (EPN) has been 
defined as an acute, severe, necrotizing infection of 
the renal parenchyma and perirenal tissue, which 
results in the presence of gas within the renal paren-
chyma, collecting system or perinephric tissue. Kelly 
and MacCallum reported the first case of EPN in 
18981. Since then, many case reports and small series 
from single institutions have been published2-6. Lit-
erature search did not reveal a single published 
report of the entity from Pakistan. We herein present 
the first case report of the condition from this country 
and discuss the diagnostic and management issues 
of the case.

CASE REPORT �

An 18-year-old male patient presented to Sindh 
Institute of Urology and Transplantation (SIUT) emer-
gency department with the complaint of sore throat 
and pedal oedema for one month, productive cough 
with fever on and off for two weeks, and skin erup-
tions over face and feet for 10 days and occasional 
haemoptysis. Fever was gradual at onset, high-grade, 
intermittent, without rigors, associated with produc-
tive cough with yellow sputum and blood streaks. 
There was no history of joint pain, haematuria, body 
swelling or shortness of breath. Past medical history 
was negative for hypertension, diabetes mellitus 
(DM), tuberculosis, stone disease or jaundice. Family 
history was unremarkable.

Laboratory investigations done at outside hospital 
showed haemoglobin 7.7 g/dl, white blood cells 
(WBCs) 9700/cmm, platelets 340,000/cmm, erythro-
cyte sedimentation rate (ESR) 102 mm/1st hour and 
urea/creatinine165/3 mg/dl, respectively. He was man-
aged at outside hospital with intravenous fluids, 
steroids, antibiotics and blood transfusion and was 
subsequently transferred to SIUT.

Physical examination showed a young male of 
average height and built who was fully conscious 
and oriented in no acute distress. His vitals showed 
temperature of 100 0F, blood pressure 100/70 mmHg, 
and heart rate 92 beats/minute. General physical 
examination showed positive anaemia with a non-
blanching, erythematous, maculopapular rash over 

both upper and lower limbs. The remaining physical 
examination did not reveal any abnormalities.

Laboratory investigations at SIUT showed haemo-
globin of 7.8, haematocrit of 24, WBC count 9.6, and 
platelet count 389,000 per cmm. Urinalysis showed 
2 + proteins, 3 + blood, numerous red blood cells 
(RBCs) and no pus cells. Biochemistry showed urea 
210 mg/dl, creatinine 5.4 mg/dl, sodium 137 mEq/I, 
calcium 8.8 mg/dl, phosphorous 6.1 mg/dl, potassium 
3.2 mEq/I, chloride 97 mEq/I, bicarbonate 20 mEq/I, 
total proteins 7.7 g/I, albumin 2.8 g/l, globulins 4.9 
g/l, and albumin/globulin (A/G) ratio of 0.6. Ultrasound 
imaging showed normal size, non-hydronephrotic 
kidneys and chest X-ray (CXR) was unremarkable.

He was admitted with the diagnosis of acute renal 
failure (ARF) due to acute glomerulonephritis, and 
haemodialysis was performed because of worsening 
renal function. Culture tests due to fever, were nega-
tive and complete serology revealed negative anti-
nuclear antibodies (ANA), anti-double stranded DNA 
antibody, hepatitis B surface antigen, hepatitis C anti-
bodies, rheumatoid factor with normal complements. 
A renal biopsy was performed, which showed single 
core of renal tissue with up to 18 glomeruli. Of these, 
13 (72%) showed cellular crescents, the rest showing 
minor changes. There was patchy interstitial inflam-
mation and acute tubular injury. Immunoflourescence 
examination showed trace positivity of IgM, C3 and 
C1q, while IgG and IgA were negative.

A final diagnosis of pauci-immune crescentic glom-
erulonephritis (Fig. 1A) was made and the patient 
was started on pulse methyl prednisolone for three 
doses, followed by oral prednisolone, and one pulse 
of cyclophosphamide was given. He remained dialysis 
dependent with minimal urine output and was dis-
charged one month after admission on oral predni-
solone plus next dialysis appointment.

The patient was readmitted a week later with a 
one-day history of low-grade fever without rigors 
associated with non-radiating right flank pain, dull 
in nature. There were no other associated symptoms. 
His examination showed a conscious and well-orient-
ed male with cushingoid facies in no acute distress. 
His vitals showed temperature of 99 0F, blood pres-
sure of 110 / 70 mmHg and heart rate of 92 beats/
minute. His general physical examination showed 
positive anaemia with encrusted, healed lesions over 
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both upper and lower limbs. Abdominal examination 
did not reveal any abnormalities. After submitting to 
routine complete blood count (CBC), malarial parasite 
(MP), blood cultures and line tip cultures, the patient 
was given empiric vancomycin injection. Ultrasound 
and CXR were negative at that time. Serum antineu-
trophil cytoplasmic antibody (ANCA) or antiproteinase 
3 (PR3) were positive for cytoplasmic pattern on 
indirect immunoflourescense.

After staying afebrile for 3 days, the patient started 
to have spiking fever and became confused and 
drowsy. Repeat CXR showed worsening infiltrates 
and he was started on intravenous Piperacillin/

Tazobactam plus Fluconazole, for positive blood cul-
tures for Candida Albicans and steroid were being 
tapered. Echocardiogram was negative for vegeta-
tions. Cerebrospinal fluid (CSF) examination, due to 
neck rigidity, revealed sugar of 27 mg/dl and proteins 
of 220 g/l and cell count of 40 with 95% neutrophils 
and 5% lymphocytes. An abdominal CT done due to 
the presence of air found on routine abdominal X-ray, 
revealed gas within the kidney and perinephric 
tissues.

The patient’s condition got progressively worse, 
requiring mechanical ventilation due to hypoxia. The 
presence of gas within and around the kidney 

Figure 1

A. Silver staining of renal biopsy showing a cellular crescent in one glomerulus (Silver stain, ×200).

B. Computerized tomography scan showing gas in the renal parenchyma, collecting system and perinephric tissues, especially on the right side.

C. Photomicrograph showing completely infracted kidney parenchyma punctuated by gas containing cystic spaces consistent with emphysematous pyelo-

nephritis (PAS, ×400).

D. Photomicrograph showing a few broad, aseptate fungal hyphae with right angle branching consistent with mucormycosis (PAS, ×400).
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entailed right nephrectomy (Fig. 1B), histology of 
which revealed extensive infarction with gas filled 
spaces (Fig. 1C) and numerous broad, aseptate, right 
angle branching fungal hyphae consistent with 
mucormycosis (Fig. 1D). Focally, a few viable glom-
eruli showed organized crescents. The nephrectomy 
specimen was fixed in formalin and antibiotics were 
switched to Vancomycin, Imipenem and Amphoteri-
cin, but the patient’s condition continued to dete-
riorate post-operatively and he died three days after 
nephrectomy.

DISCUSSION �

The term emphysematous pyelonephritis (EPN) is 
used to describe the presence of renal parenchymal 
gas formation1,2. Risk factors for this condition 
include diabetes mellitus (DM), urinary tract obstruc-
tion and urinary anomalies1-11.

Average patient’s age at the onset of EPN was 55 
years, with a range of 19 to 81 years3. Women out-
numbered men in nearly all reports, presumably 
owing to their increased susceptibility to urinary 
infection. It more commonly involves left kidney than 
the right and is bilateral only in 7%. Occasionally, 
it involves both kidneys sequentially rather than 
concurrently. Only three cases of EPN in a solitary 
kidney have been reported1. In contrast to the above 
findings, our patient was young, 18-years of age, of 
male gender and EPN involved the right kidney.

Three factors are postulated to be essential for 
spontaneous gas formation within the kidney: 1) 
obstruction of the urinary tract, 2) uncontrolled DM, 
and 3) gas producing organisms. Diabetes and obstruc-
tion have been documented in more than 80% and 
40% of the reported cases, respectively1,6, while in 
non-diabetic patients, EPN is invariably associated 
with ureteric obstruction1. Escherichia coli accounts 
for the majority of cases, but other gram-negative 
uropathogens have been implicated as well1-10. Infre-
quently, gram-positive organisms have also been 
reported1. Occasionally, other organisms including 
Candida albicans have been found11. The mechanism 
of gas formation involves fermentation of glucose by 
gas producing organisms with production of carbon 
dioxide and hydrogen7. In our case, blood cultures 
were negative for bacteria but grew Candida albicans, 

and the nephrectomy specimen was fixed in formalin, 
hence tissue culture could not be done.

Regarding pathogenesis of this rare form of pyelo-
nephritis, a number of theories have been proposed: 
glucose fermentation by bacteria in glucose rich envi-
ronment in DM and the impaired host tissue response7. 
It has been suggested that gas formation may not 
be associated with infection11.

The diagnosis depends on a constellation of clini-
cal findings, laboratory results and the characteristic 
radiological findings of gas within the renal paren-
chyma, collecting system and perinephric space1,2. 
The clinical presentation in most cases reviewed 
usually suggested severe acute pyelonephritis1. 
Prompt radiologic examination is the gold standard 
to diagnose EPN. The most common radiologic pat-
terns were gas collections in the renal parenchyma 
and perirenal tissues, as demonstrated by a plain 
abdominal radiograph and intravenous pyelography 
(IVP). Less common but characteristic patterns 
include mottled gas appearance and crescent forma-
tion. Among the various radiologic procedures, the 
plain abdominal film revealed the presence of gas 
in 33% of cases1. In our patient, plain abdominal 
radiography was not performed. Instead, our patient 
underwent plain CT, which detected the gas. This 
imaging technique defines the extent of gas distri-
bution more readily and accurately. The main patho-
logic features of EPN have been reported as severe 
acute and chronic necrotizing pyelonephritis with 
multiple cortical abscesses; other features reported 
include papillary necrosis, vascular thrombi and fea-
tures of diabetic nephropathy; infarction has been 
reported in 3% of the cases1. Our case showed a 
completely infracted kidney with loss of corticome-
dullary distinction.

Management of EPN is controversial1,7-10. Different 
therapeutic options are available including medical, 
surgical or both. The mortality rate in medically man-
aged patients is greater than in those managed sur-
gically or combined medical and surgical treat-
ment7-10. Traditionally, nephrectomy has been the 
treatment of choice, however, the recent advent of 
interventional radiologic procedures has allowed suc-
cessful renal preservation using a percutaneous drain-
age procedure. Treatment should be individualized 
according to the severity of the condition and the 
overall status of the patient1.
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The prognosis of the condition has improved in 
recent years from most forms of treatment. The most 
striking reduction in mortality has been seen with 
surgical and combined modes of treatment. Early 
and prompt diagnosis of the condition and early 
institution of appropriate therapy are of critical impor-
tance in cases of EPN, as delay can jeopardize the 
patient’s kidney or even survival of the patient1.
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