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Xanthogranulomatous pyelonephritis is a chronic kidney infection, typically associated 
with an obstructing staghorn calculus, that results in replacement of the renal 
parenchyma by lipid-laden macrophages. Urinary tract infections as a whole are very 
common, accounting for 7 million office visits and 1 million emergency room visits a 
year. While xanthogranulomatous pyelonephritis (XGP) is a less common subtype, it 
carries more ominous consequences for the patient, as often surgery is required for 
curative treatment. This presentation will discuss the classic features of XGP, the 
common mimickers, and treatment options.  
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A 54 year old female with remote history of renal calculi necessitating lithotripsy, 
multiple urinary tract infections, hypertension, thyroid disease, and diabetes 
presented to the emergency department with three days of left lower quadrant pain 
and chills. She had recently completed a course of antibiotics for a urinary tract 
infection. A computed tomography scan was obtained, which demonstrated an 
enlarged left kidney with preservation of its reniform shape, obstructing calculi in a 
relatively contracted renal pelvis, and decreased enhancement and attenuation of the 
left renal parenchyma. Additionally, there was associated perinephric fat stranding. 
The patient subsequently underwent cystoscopy and placement of a left ureteral 
stent, with purulent material identified within the left renal collecting system.  
  
After completing in-patient therapy for treatment of her infection, the patient 
underwent a nuclear medicine renal scan, which showed marked decreased function 
in the left kidney. This, in combination with the earlier CT findings, confirmed the 
diagnosis of xanthogranulomatous pyelonephritis and the patient was referred for 
laparoscopic nephrectomy.  
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XANTHOGRANULOMATOUS PYELONEPHRITIS 

IMAGING 

Coronal (above) and axial (below) contrast-enhanced CT images of the abdomen demonstrate 
an enlarged hypoattenuating left kidney, with obstructing calculi in the renal pelvis, and mild 

peripheric fat stranding.  

Nuclear medicine renal scan demonstrates decreased perfusion, uptake, and excretion by the 
left kidney.  

Computed tomography is the mainstay of imaging for the diagnosis of XGP, with 
findings that are relatively specific. An enlarged kidney with preserved reniform 
shape, hypoattenuating renal parenchyma with loss of corticomedullary 
differentiation, a staghorn calculus in a contracted renal pelvis, and dilated calyces 
are the hallmark features. Renal scintigraphy, a nuclear medicine study specifically 
designed to assess renal function, can aid in diagnosis by confirming the lack of, or 
significant decline in, renal function.  
  
The pathogenesis is chronic renal obstruction and infection, with an incomplete 
immune response by the host. The most commonly involved bacteria are Escherichia 
coli and Proteus mirabilis, with Staphylococcus aureus, Klebsiella, and Pseudomonas 
less commonly isolated. Risk factors include diabetes, immunocompromise, 
abnormal lipid metabolism, and recurrent or chronic urinary tract infections. It is 
most commonly found in ages 45-65 years, with females more often affected than 
males. Complications include extrarenal extension, fistulas, hemorrhage, and 
reversible hepatic dysfunction, but the overall prognosis is good. Mortality is rare, 
but morbidity can be substantial. The treatment of choice is nephrectomy, which 
may be partial if the XGP is focal, with antibiotics prior to surgery.  
  
The main differential diagnoses of an enlarged kidney with preserved morphology is 
lymphoma, renal vein thrombosis, and hydronephrosis. The presence of adenopathy 
would indicate lymphoma as the etiology. In hydronephrosis, both the calyces and 
pelvis will be dilated, while in XGP, the pelvis is contracted. In renal vein 
thrombosis, a filling defect will be present in the renal vein. Doppler ultrasound may 
also help, and will show absent or markedly reduced venous signal. Pyonephrosis and 
renal abscess are also key entities to differentiate from XGP, as the treatments are 
considerably different. In pyonephrosis, the pus-filled collecting system may 
simulate the hypoattenuating renal parenchyma seen in XGP. In pyonephrosis, 
however, both the pelvis and calyces will be dilated, while in XGP the calyces will be 
dilated and the pelvis contracted. In a renal abscess, the wall will enhance, which 
may mimic the rim enhancement that may be seen in XGP due to secondary 
inflammation. The presence of gas can be a key differentiator to indicate renal 
abscess.  
  
While XGP is a less common cause of pyelonephritis, it is not rare, and accurate 
diagnosis is vital. Mistaking a mimicker for XGP may result in unnecessary 
nephrectomy, and possibly delay treatment in entities such as pyonephrosis or renal 
abscess, that require more urgent interventions. The key lies in being familiar with 
the classic features, as well as those details that would indicate other etiologies.  
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