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Annotation: Emphysematous pyelonephritis (EPN) is a rare, severe, life-threatening 

necrotizing infection of the kidney characterized by the presence of gas within the renal parenchyma, 

collecting system, or perinephric tissues. It primarily affects individuals with compromised immune 

systems, particularly those with uncontrolled diabetes mellitus. Early recognition and prompt 

management are crucial to prevent significant morbidity and mortality. 

 

EPN is caused by gas-forming bacterial or fungal pathogens. The condition arises when certain 

bacteria, such as Escherichia coli, Klebsiella pneumoniae, or rarely Proteus, Pseudomonas, or 

Candida species, ferment glucose, producing gas as a byproduct. The gas accumulates in the renal 

parenchyma and surrounding structures, exacerbating tissue destruction and inflammation. 

Key contributing factors include: 

1. Hyperglycemia: Promotes bacterial growth and fermentation. 

2. Obstruction or ischemia: Impairs immune response and clearance of infection. 

3. Immunosuppression: Limits the body's ability to fight infections. 

Epidemiology of the disease are followed as 

➢ Prevalence: Although rare, EPN is more commonly reported in diabetic patients, with studies 

showing diabetes in 80-90% of cases. 

➢ Gender and Age: Women are affected more often than men due to their predisposition to urinary 

tract infections (UTIs). Most cases occur in middle-aged to older adults. 

➢ Risk Factors:  

• Poorly controlled diabetes mellitus. 

• Urinary tract obstruction (e.g., nephrolithiasis, strictures). 

• Chronic kidney disease. 

• Immunosuppression (e.g., transplant recipients, cancer patients). 

Clinical Presentation. Symptoms of EPN often overlap with other forms of severe pyelonephritis but 

are typically more severe. Common presentations include: 

➢ Systemic Symptoms:  

• Fever. 

• Chills. 

• Malaise. 

• Septic shock in advanced cases. 

➢ Localized Symptoms:  

• Flank pain. 
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• Abdominal tenderness. 

• Dysuria or hematuria. 

➢ Signs of Gas Accumulation:  

• Crepitus on palpation over the affected kidney, although rare. 

Diagnosis. Imaging 

Imaging is critical for diagnosing EPN. The hallmark finding is the presence of gas in or around the 

kidney. 

1. Plain Radiography: May show gas overlying the renal silhouette but is less sensitive. 

2. Ultrasound: Useful in detecting hyperechoic foci with posterior acoustic shadowing but has 

limitations in identifying detailed anatomical involvement. 

3. Computed Tomography (CT): The gold standard for diagnosing EPN. CT can:  

➢ Identify gas in the renal parenchyma, collecting system, or perinephric tissues. 

➢ Determine the extent of infection. 

➢ Guide management decisions. 

CT Classification (Huang and Tseng, 2000):  

➢ Class 1: Gas in the collecting system only. 

➢ Class 2: Gas in the renal parenchyma without extension to the extrarenal space. 

➢ Class 3A: Gas extending into the perinephric space. 

➢ Class 3B: Gas extending into the pararenal space. 

➢ Class 4: Bilateral EPN or involvement of a solitary kidney. 

Laboratory Findings 

➢ Leukocytosis with neutrophilia. 

➢ Elevated inflammatory markers (e.g., CRP, ESR). 

➢ Hyperglycemia and glycosuria in diabetic patients. 

➢ Positive urine and/or blood cultures identifying the causative organism. 

Medical Treatment. 1. Antibiotics: 

➢ Empiric therapy covering Gram-negative bacteria, such as third- or fourth-generation 

cephalosporins, carbapenems, or aminoglycosides. 

➢ Adjusted based on culture sensitivity results. 

1. Glycemic Control: 

➢ Strict blood glucose regulation in diabetic patients to mitigate bacterial growth. 

2. Supportive Care: 

➢ Intravenous fluids to maintain hydration. 

➢ Management of septic shock with vasopressors, if needed. 

3. Interventional and Surgical Treatment 1. Percutaneous Drainage: 

➢ Often the first-line intervention for localized abscesses or gas. 

➢ Reduces the need for nephrectomy in select patients. 
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4. Nephrectomy: 

➢ Indicated for extensive disease (e.g., Class 3B or 4) or failure of conservative management. 

➢ Can be life-saving in cases of fulminant infection. 

5. Ureteral Stenting or Nephrostomy: 

➢ Useful in cases of obstruction to relieve pressure and facilitate drainage. 

The prognosis of EPN depends on several factors: 

➢ Favorable Outcomes:  

• Early diagnosis and appropriate management. 

• Localized disease (Class 1 or 2). 

➢ Poor Prognostic Factors:  

• Bilateral involvement or solitary kidney disease. 

• Delayed intervention. 

• Presence of septic shock or multi-organ failure. 

• Underlying comorbidities like advanced diabetes or chronic kidney disease. 

Reported mortality rates range from 20-40%, emphasizing the importance of timely treatment. 

Prevention. 1. Glycemic Control: Maintaining optimal blood glucose levels in diabetic patients. 

1. UTI Management: Prompt treatment of urinary infections to prevent progression. 

2. Regular Monitoring: Screening for kidney function and imaging in high-risk patients. 

Conclusion. Emphysematous pyelonephritis is a life-threatening condition that requires a high index 

of suspicion for early diagnosis and prompt management. Advances in imaging techniques and 

interventional approaches have improved outcomes significantly. However, optimal glycemic control 

and prevention of UTIs remain essential in reducing the incidence of this serious infection. Clinicians 

must remain vigilant in high-risk populations to ensure timely intervention and improved prognosis. 
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