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ABSTRACT: Emphysematous pyelonephritis a life-threatening, fulminant, necrotizing upper urinary 

tract infection associated with gas within the kidney.  Which is a rare condition. Only 1-2 cases per 

year are encountered in a urological department in the United States. Emphysematous cholecystitis is 

a variant of acute cholecystitis which is generally caused by gas-forming organisms. This condition 

develops in approximately 1% of all cases of acute cholecystitis. Compared with typical acute 

pyelonephritis and typical acute cholecystitis, emphysematous pyelonephritis and emphysematous 

cholecystitis is associated with much higher rates of morbidity and significantly increased rates of 

mortality (15-25%). Individually these conditions are  less reported, thereby, Simultaneous 

occcurance of emphysematous pyelonephritis and emphysematous cholecystitis are uncommon and 

only two cases are reported in literature. As clinical course of both entities are individually severe 

and life-threatening if not recognized and treated promptly, so in a case of simultaneous occurrence, 

early diagnosis is to be made and a potentially devastating outcome is to be avoided.  We present a 

case of emphysematous pyelonephritis with emphysematous cholecystitis and pneumoperitoneum in 

a middle aged uncontrolled diabetic patient and discussed etio-pathogenesis, classification and 

therapy of these entities. 
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INTRODUCTION: Emphysematous pyelonephritis (EPN) is a severe necrotizing infection of the renal 

parenchyma, it causes gas formation within the collecting system, renal parenchyma, and/or 

perirenal tissues.(1) Gas in the renal pelvis alone, without parenchymal gas, is often referred to as 

emphysematous pyelitis. Clinical course of EPN can be severe and life-threatening if not recognized 

and treated promptly.  

Emphysematous cholecystitis (EC) is a rare life-threatening form of acute cholecystitis 

presenting mainly in patients aged 50-70 years. The ratio of male-female incidence is 3-8/1,(1) while 

the mortality rate due to EPN and EC is reported as 15% compared to 4% for acute cholecystitis.(1,2)  

Emphysematous pyelonephritis and emphysematous cholecystitis preferentially affects 

persons with diabetes, the reported frequency reflects how poorly diabetes is controlled in these 

geographical areas.  

Among the bacteria associated with EPN and EC, gas-forming organisms like Escherichia 

coli are isolated in 66% of patients and Klebsiella species are reported in 26%. Proteus, 

Pseudomonas, and Streptococcus species are other organisms found.(2)  

Approximately 50% of patients have diabetes mellitus and suffer other types of associated 

pathology such as nephropathy and arteriopathy leading to emphysematous cholecystitis through 
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hematogenous dissemination.(2) The gas may disseminate to subcutaneous tissue, as well as to the 

peritoneal and retroperitoneal cavity.(3)  

 

CASE REPORT: A 58 year old female with non-insulin dependent diabetes mellitus was admitted to 

our Emergency Department with symptoms in chronological order as tingling, numbness of both 

upper limbs & lower limbs since 5 years and fever, decreased urine output, abdominal distension 

since 10 days. Patient is known diabetic since 8 years is on treatment. She discontinued medication 

since 2 months. Laboratory examination revealed elevated RBS-330mg/dl.  

On ultrasound, right kidney contour is difficult to define with dirty shadowing in lower pole 

and there is 6.4×63 cm hypoechoic collection in posterior perirenal space in lower pole. Similar 

echogenic shadows are noted within gallbladder neck, pericholestatic region, portal triad and in 

bifurcation of CBD suggestive of pneumobilia.  

CECT of abdomen revealed air pockets in neck of gall bladder, biliary tree, lower pole of right 

kidney and in collection in perinepric space and PCS and in peritoneum.  

Based on this information patient was taken for right perirenal abscess drainage and medical 

management. On follow up sonography decrease in size of perirenal collection with few air pockets 

and resolution of cholecystitis is noted.  

 

DISCUSSION: Emphysematous pyelonephritis is a severe type of necrotising pyelonephritis. The 

criteria for defining this condition are presence of gas not only in parenchyma but also in excretory 

system and perirenal spaces. Differentiating emphysematous pyelitis, a benign condition with gas 

only in collecting system from emphymesamatous pyelonephritis is necessary.(1)  

Emphysematous cholecystitis is less common type (1%) of acute cholecystitis. This condition 

usually develops in diabetic patients.(2)  

These conditions are seen in both insulin and non-insulin dependent diabetic patients. 

Diabetic neuropathy and autonomic bladder with decreased urinary emptying favours urinary 

bladder infections. Arteriopathy leading to vascular compromise of the cystic artery of gallbladder 

causes ischemia and facilitates the proliferation of gas-forming organisms and bacterial translocation 

in the devitalized tissue with low oxygen saturation.(4)  

Rapidly progressive, life threatening infection with gas-forming organisms coliform bacteria 

such as E. coli and others and bactericidal bile rendered alkaline, facilitate infection. Emphysematous 

pyelonephritis can raise possibility of septic seeding of gallbladder wall leading to Emphysematous 

cholecystitis. Simultaneous occurrence of both EPN and EC are rare in literature. Pneumobilia and 

Pneumoperitoneum rarely associated with these condition.(4)  

Conventional radiograph is sufficient to detect air in renal fossa altering renal outlines and air 

in or around gall bladder area or in biliary tree.(5): 

 Imaging appearance of EP consists of either parenchymal destruction with absence of fluid or 

presence of streaky or mottled gas or it contains either renal or perirenal fluid and bubbly or 

loculated gas or collecting system gas.  

 CT features of emphysematous pyelonephritis differentiates into two types: In 2000, Huang et 

al modified the staging proposed by Michaeli et al, as follows:[3] 

 Class 1 - Gas confined to the collecting system. 

 Class 2 - Gas confined to the renal parenchyma alone. 
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 Class 3A - Perinephric extension of gas or abscess. 

 Class 3B - Extension of gas beyond the Gerota fascia. 

 Class 4 - Bilateral EPN or EPN in solitary kidney. 

Imaging of EC on ultrasound in 3 stages.(5)  
 

Stage 1: Gas in lumen with echoes in gall bladder.  

Stage 2: Gas in wall with wall reflectivity or hyper reflective ring from entire GB circumference.  

Stage 3: Gas in pericholestatic tissue and in gall bladder and in wall and outside.  

CT demonstrates emphysematous changes in GB wall that are diagnostic includes location 

and extent of air and fluid collections such as extension into pericholecystic tissues and hepatic 

ducts.(6)  
 

TREATMENT: Initially patients respond to medical management with intravenous antibiotics, blood 

glucose correction and fluid replacement. Many with diffuse involvement undergo nephrectomy. 

Some with focal involvement have been successfully treated with imaging guided percutaneous 

intervention. Serum levels of creatinine is most reliable predictor of outcome.(7)  

Ultrasound guided percutaneous cholecystectomy done may be a temporary measure to 

control sepsis. Later, if needed cholecystectomy may be done. Post-operatively patient is to be 

carefully monitored to prevent pseudomembranous enterocolitis.  
 

CONCLUSION: Infection with gas forming organisms and impaired immune protection in diabetics 

leads to emphysematous pyelonephritis and emphysematous cholecystitis. Rupture of gall bladder 

and Emphysematous pyelonephritis collection results in pneumoperitoneum.  

MDCT is considered the most sensitive and specific imaging modality for identifying gas 

within the gallbladder and renal fossa. Being a rare morbid condition, arriving to an early prompt 

diagnosis and staging can be accurately done on MDCT than other modalities.  
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