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A 20-year-old woman presented to our outpatient clinic with a 5-week history of recur-
rent right lumbar back pain. Contrast-enhanced computed tomography scan showed a 
Bosniak class IV renal cyst. She was treated with radical nephrectomy. Histopathology 
revealed xanthogranulomatous pyelonephritis.
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Xanthogranulomatous pyelonephritis (XGP) 
is a rare, distinct form of chronic pyelone-
phritis in which the involved areas of the 

kidneys are destroyed and replaced by granuloma-
tous tissues containing lipid-laden macrophages.1 

It is more commonly seen in middle-aged women, 
although infants and older men are also affected.2,3 
The exact pathogenesis remains unclear, but a num-
ber of causes have been proposed, including urinary 
tract obstruction, recurrent urinary tract infection, 
altered immune response, lymphatic obstruction, 
abnormal lipid metabolism, and renal ischemia.4 We 

describe a case of XGP with radiologic diagnosis of a 
Bosniak class IV cyst in a 20-year-old woman.

Case History
A 20-year-old woman presented to us with a 5-week 
history of recurrent right lumbar back pain. Past 
medical and surgical histories and physical exami-
nation findings were unremarkable. Laboratory 
tests revealed a serum hemoglobin level of 
10 mg/ dL. Results of serum urea, creatinine, liver 
function, coagulation profile, and other routine 
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blood tests were normal. Urine cul-
ture was sterile.

Ultrasonography showed a 
4.2 3 4-cm complex renal cyst aris-
ing from the mid part of the right 

kidney, maintaining the renal con-
tour. Contrast-enhanced computed 
tomography (CT) scan showed a 
4.3  3  4.2-cm complex renal cyst 
arising from the mid part of the right 
kidney with evidence of hypodense 
areas, contrast-enhanced nodules, 
and septal structures (Bosniak type 
IV cyst; Figure 1).

We first attempted a laparo-
scopic partial nephrectomy, but, 
due to severe adhesions, this was 
converted to an open procedure 
and radical nephrectomy was per-
formed. Histopathologic exami-
nation showed macroscopically a 
cystic mass with areas of necrosis 
at the middle portion of the kid-
ney (3 3 2.5 3 2 cm); cut surface 

was greyish-white to greyish-yellow 
(Figure  2). Microscopic examina-
tion showed evidence of chronic 
inflammation with a large num-
ber of foamy histiocytes sugges-

tive of XGP (Figure 3). The patient 
remained asymptomatic during the 
next 12 months of follow-up.

Discussion
XGP was first described by 
Schlagehaufer in 1916, and occurs 
in 1% of all renal infections.1 
Patients usually present with 

abdominal pain, fever, anorexia, 
weight loss, hematuria, dysuria, 
urinary tract infection resistant to 
antibiotics, or a palpable abdominal 
mass. The most common offending 

organisms are Proteus mirabilis 
and Escherichia coli, although ster-
ile urine is found in approximately 
one-third of cases.4 Malek and 
Elder5 have classified it into three 
stages: Stage I, nephric disease con-
fined to the kidney; Stage II, infil-
tration into the Gerota fascia; and 
Stage III, disease extending into 
adjacent perinephric space and 
other retroperitoneal structures. It 
has been described as a great imita-
tor, owing to its varied clinical pre-
sentations; it is often misdiagnosed 
as a renal mass.6,7 

Ultrasonography can differenti-
ate between the two forms of XGP: 
diffuse (83%-90%) and focal (10%-
17%). In the diffuse form there is 

diffuse renal enlargement with 
multiple hypoechoic areas and 
hyperechoic foci. Hypoechoic areas 
represent calyceal or pelvicaly-
ceal dilatation and parenchymal 
destruction; hyperechoic foci with 
posterior acoustic shadowing rep-
resents renal calculi and debris in 
hydronephrosis. The focal form is 
usually confined to one part or pole 
of the kidney.8

Microscopic examination showed evidence of chronic inflammation 
with a large number of foamy histiocytes suggestive of XGP.

Ultrasonography can differentiate between the two forms  
of XGP…
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Figure 1. Contrast-enhanced computed tomography scan showing a 4.3 3 4.2-cm complex renal cyst arising 
from the mid part of right kidney (Bosniak type IV cyst). 

Figure 2. Gross pathology examination showing a 
cystic mass with areas of necrosis at the middle por-
tion of the kidney (3 × 2.5 × 2 cm); cut surface was 
greyish white to greyish yellow.
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CT scan is considered the imaging 
modality of choice. The character-

istic features (not pathognomonic) 
in diffuse XGP are generalized 
renal enlargement, perinephric fat 
stranding, and thickening of the 
Gerota fascia. A “bear paw sign” 
is seen in diffuse XGP and refers 
to the cross-sectional appearance 
of the kidney, which resembles the 
paw of a bear. The renal pelvis is 
contracted whereas the calyces are 

CT scan is considered the imaging modality of choice.

dilated, mimicking the toe pads of 
the paw. In focal XGP, the CT scan 

shows focal mass lesion, occupy-
ing one pole or an enhancing low-
density mass lesion, surrounding 
dilated, stone-filled calyces.9

The differential diagnosis 
includes pyonephrosis, malaco-
plakia, lymphoma, and renal neo-
plasm. However, sometimes it is 
very difficult to differentiate these 
conditions. The most important 

diagnostic challenge at histology is 
misinterpretation of “foam cells” as 
“clear cells.”

The Bosniak renal cyst classifica-
tion system is used in evaluation of 
cystic renal masses.10 It is based on 
contrast-enhanced CT scan find-
ings and permits a cystic mass to 
be classified into one of five classes 
(I, II, IIF, III, and IV). Bosniak class 
IV cysts are considered cystic neo-
plasms and nephrectomy is indi-
cated in such cases.

Our case is unusual in its presen-
tation: apart from abdominal pain, 
the patient had no other symptoms 
suggestive of kidney inflammation. 
Results of her routine blood tests 
and urine examination were also 
noncontributory. All the images 
indicated a Bosniak class IV com-
plex renal cyst without any evidence 
of any calculi or hydronephrosis. A 
diagnosis of cystic renal tumor was 
not ruled out preoperatively; hence, 
nephrectomy was done. The diag-
nosis was only made after the histo-
pathologic analysis of the resected 
specimen. This kind of presenta-
tion of XGP as a Bosniak class IV 
cyst without calculi in adults is 
extremely rare in the literature. 

Our experience suggests that 
XGP should be given due consider-
ation in the differential diagnosis of 
type IV renal cystic diseases. 

Main Points 

• Xanthogranulomatous pyelonephritis (XGP) is a rare, distinct form of chronic pyelonephritis in which the 
involved areas of the kidneys are destroyed and replaced by granulomatous tissues containing lipid-laden 
macrophages.

• Computed tomography scan is considered the imaging modality of choice. The characteristic features (not 
pathognomonic) in diffuse XGP are generalized renal enlargement, perinephric fat stranding, and thickening of 
the Gerota fascia.

• The differential diagnosis includes pyonephrosis, malacoplakia, lymphoma, and renal neoplasm.

• XGP should be given due consideration in the differential diagnosis of type IV renal cystic diseases. Careful 
evaluation, including clinical findings, laboratory investigations, and imaging studies are mandatory for a 
correct diagnosis and management.

Figure 3. Microscopic examination showing evidence of chronic inflammation with a large number of foamy 
histiocytes suggestive of xanthogranulomatous pyelonephritis.
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Careful evaluation, including clini-
cal findings, laboratory investiga-
tions, and imaging studies, are 
mandatory for a correct diagnosis 
and management of this rare 
 clinical disorder. Otherwise, 
patients will receive inadequate 
treatment. 

Informed consent from the patient was received 
with regard to the publication of her case and all 
related photographs, according to the guidelines 
of the institutional ethics committee.
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