
CASE – 
48 year old female, known case of hypertension and diabetes on 
treatment since 7 years, presented with fever with chills and rigor, 
nausea, vomiting, bilateral lower limb swelling, facial puffiness and 
pain in abdomen.
    
On examination, patient had tachycardia and raised blood pressure 
with renal angle tenderness and guarding. A differential diagnosis 
of acute pyelonephritis or renal abcess was made and the patient 
was investigated further for the same. 
    
Patient's haemogram showed  anemia (Hb-8.9 gm/dl), leucocytosis 

3(Total leucocyte count– 21,930/mm ) and urine routine showed 
presence of abundant pus cells suggestive of urinary tract infection. 
Urine culture isolated Klebsiella pneumonia and was sensitive to 
carbapenems and Cotrimoxazole.
   
Renal function test was deranged suggestive of acute kidney injury. 

Table 1 – Renal function tests done on successive days post 
admission

Ultrasonography of abdomen was done which showed multiple 
bilateral renal abcesses in both kidneys with increased renal cortical 
echogenicity and corticomedullary differentiation maintained. 
Ultrasonography also showed right renal lower pole echogenic 
shadows suggestive of air pockets. 

Figure 1 – Ultrasonography (Abdomen and pelvis )

Computed tomography of abdomen and pelvis con�rmed the 
presence of air in the right renal pole indicative of emphysematous 
pyelonephritis in a known diabetic elderly lady.
     
CT grade Class 2 by CT Grading (proposed by Michaeli et al and 
modi�ed by Huang and Tseng) 

Figure 2 – Computed Tomography (Abdomen and pelvis)
   
Patient was treated conservatively with Meropenem 500mg TID and 
Metronidazole 500 mg TID according to the urine culture sensitivity 
report. Patient recovered completely with complete resolution of air 
pockets on radiological imaging.
     
Patient was discharged with repeat ultrasound suggestive of 
resolution of air pockets. 

DISCUSSION AND SUMMARY –
Emphysematous pyelonephritis (EPN) is a rare but severe infection 
of the renal parenchyma that causes gas accumulation in the tissues

EPN is typically caused by gram negative facultative anaerobes -
Ÿ Escherichia coli (66%)
Ÿ Klebsiella (26%)
Ÿ Proteus , pseudomonas and streptococcus species 
Ÿ Mixed organisms (10%)
Ÿ Rarely fungi ( Aspergillus fumigatus , Candida species )
Ÿ Protozoa  ( Entamoeba histolytica ) 
    
Although the exact pathogenesis of EPN is unclear , several studies 
implicate  the following factors as important contributors 
Ÿ High tissue concentration of glucose,
Ÿ Impaired tissue perfusion and 
Ÿ Defective or inadequate immune responses
In addition the hypoxic environment of kidney medulla, especially 
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Emphysematous pyelonephritis (EPN) has been de�ned as a necrotising infection of the renal parenchyma and its 
surrounding area that results in the presence of the gas in the renal parenchyma, collecting system, or perinephric 

tissue.
Historicallly, EPN has been described by terms such as renal emphysema and pneumonephritis. Schultz and Klorfein recommended the 
term emphysematous pyelonephritis in 1962.
Emphysematous pyelonephritis is typically caused by caused by glucose fermenting gram negative facultative anaerobes. It is commonly 
seen in patients with diabetes mellitus.
A high index of suspicion is required to suspect this condition. Hemodialysis or even nephrectomy is warranted if disease progresses to a 
highly advanced state. In the present case neither nephrectomy nor hemodialysis was required and was managed conservatively with 
Carbapenems according to culture sensitivitiy report. 
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Day1 Day 2 Day 5 On discharge 
BUN 143 147 94 31
Sr. Creatinine 5.6 5.1 4.14 2.08
Sr. Sodium 129 125 129 143
Sr. Potassium 3.7 4.2 3.3 4.2
Sr. Chloride 96 84 96 114
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in diabetic nephropathy with associated microvascular disease 
leading to tissue ischemia and necrosis leading to growth of gas 
forming microbes 
     
The theories implicated in the pathophysiology of EPN are 
fermentation of glucose with carbon dioxide produced by 
pathogens has been proposed as the cause of gas in tissues .
    
Analysis of the gas content in EPN showed :
Ÿ Nitrogen (60%)
Ÿ Hydrogen (15%)
Ÿ Carbon dioxide (5%)
Ÿ Oxygen (8%)
   
Huang et al concluded that mixed acid fermentation is the 
mechanism of gas production , based on the presence of hydrogen .
   
Diabetic microangiopathy may also contribute to the slow transport 
of catabolic products may lead to accumulation of gas. 

Staging - 
A system proposed by Michaeli et al and modi�ed by Huang and 

 [4] Tseng is as follows :
Ÿ Class 1: Gas con�ned to the collecting system 
Ÿ Class 2: Gas con�ned to the renal parenchyma alone 
Ÿ Class 3A: Perinephric extension of gas or abscess 
Ÿ Class 3B: Extension of gas beyond the Gerota fascia 
Ÿ Class 4: Bilateral EPN or EPN in a solitary kidney 

Management – 
Ÿ Indications of Conservative treatment :
1. Patients with compromised renal function 
2. Early cases associated with gas in the collecting system alone, 

and patient is in otherwise stable condition 
3. Class 1 and class 2 EPN 
4. Class 3 and class 4 EPN: In the presence of fewer than 2 risk 

factors (eg, thrombocytopenia, elevated serum creatinine 
levels, altered sensorium, shock) 

Ÿ Conservative treatment consists of the following:
1. Prompt hydration 
2. Fluid resuscitation 
3. Systemic antibiotics 
4. Relief of obstruction with percutaneous drainage or stent 

placement 
5. Rapid control of diabetes, if present
     
Initial antibiotic therapy should target gram-negative bacteria and 
should take into account individual patient characteristics and local 
patterns of antibiotic resistance. In patients with renal compromise, 
doses must be adjusted according to creatinine clearance.

Ÿ Indications for Nephrectomy :
1. No access to percutaneous drainage or internal stenting (after 

patient is stabilized) 
2. Gas in the renal parenchyma or "dry-type" EPN
3.  Possibly bilateral nephrectomy in patients with bilateral EPN 
4. Class 3 and class 4 EPN: In the presence of more than 2 risk 

factors (eg, thrombocytopenia, elevated serum creatinine, 
altered sensorium, shock) 

Ÿ Prognosis – 
1. Untreated cases of emphysematous pyelonephritis result in 

death 
2. Huang and tseng reported an overall mortality of 19%
3. Signi�cant success rates of : Percutaneous drainage and 

antibiotics ( 66% ) Nephrectomy  (90%)
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