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Abstract

Introduction: Xanthogranulomatous pyelonephritis (XGPN) is an 
atypical form of chronic pyelonephritis referred to as the ‘‘great 
imitator’’ because the clinical and radiological findings closely 
resemble other pathological entities, especially for the focal forms. 
Distinguishing focal XGPN from renal cancer is preoperatively 
difficult. 
Methods: We report a total number of 12 pseudotumoural XGPN 
cases diagnosed and treated in our department. The aim of this 
study is to try to better understand the clinicopathological profile 
of XGPN and improve its management.
Results: The mean age of patients was 51.52 years. Gender ratio 
was 0.71. An obstructive renal calculus was noticed in nine patients 
(75%). Only one patient (8.3 %) presented with loin pain associ-
ated with fever, weight loss, asthenia, and increased biological 
inflammation markers. A bifocal mass was noticed in one case 
(8.3 %). The average size of the tumour was 6.58 cm. The mass 
was cystic in three cases (25 %). Perinephral fat strand, thickening 
of Gerota’s fascia, hydronephrosis, and presence of renal calculi 
was noticed in all solid tumour cases. XGPN was suspected in only 
one case (8.3%), a percutaneous biopsy showed XGPN lesions 
treated by antibiotics and a double J drainage. Radical nephrec-
tomy was performed in eight patients (66.7 %) and three patients 
underwent partial nephrectomy (25 %). No recurrence of XGPN 
has been noted. 
Conclusion: Pseudotumoural XGPN is a rare benign disease of the 
kidney. Its treatment should be conservative. Lack of knowledge of 
this disease may explain the high rate of abusive nephrectomies. 
These data should be considered in the future.

Introduction

XGPN is an atypical form of chronic pyelonephritis char-
acterized by the destruction of the renal parenchyma and 
replacement with a chronic inflammatory infiltrate of lipid-

laden macrophages, known as xanthoma cells.1-3 The most 
common associated factors are urinary tract obstruction and 
infection. There are two anatomic forms of XGPN: the diffuse 
form, which is the most frequent, and the pseudo-tumoural 
form (or focal form). XGPN has been referred to as the ‘‘great 
imitator’’ because the clinical and radiological findings 
closely resemble other pathological entities, such as renal 
cell carcinoma, especially for the focal forms. Distinguishing 
focal XGPN from renal cancer is preoperatively difficult. 
Conservative treatment is advocated whenever possible.

Methods 

We conducted a retrospective study on 12 pseudo-tumoural 
XGPN cases diagnosed and treated in our department during 
a 12-year period, from January 2003 to December 2014. We 
looked back at pathology results to identify these patients. 
The preoperative workup included routine biochemical and 
hematological tests (blood count and leukocytic formula, 
erythrocyte sedimentation rate (ESR), azotaemia, serum cre-
atinine and C-reactive protein), along with urine culture. All 
patients underwent ultrasonography (US) and renal com-
puted tomography (CT). The aim of this study, which reports 
the largest series of focal XGPN ever published, is trying to 
better understand the clinicopathological profile of XGPN 
and improve its management. 

Results 

Our study included 12 patients with pseudo-tumoural XGPN 
from a total of 44 XGPN cases diagnosed in this period; 
seven were female and five male (ratio: 0.71). The mean 
age was 51.52 years (range: 15‒80). Only one patient had a 
history of renal lithiasis surgery ; he underwent nephrectomy 
because his kidney was nonfunctional. There were no XGPN 
lesions in pathological examination. 

At diagnosis, an obstructive renal calculus was noticed in 
nine patients (75%). Loin pain was the revealing symptom in 
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all patients (100%). One patient presented loin pain associ-
ated with fever, weight loss, asthenia, and anorexia. Physical 
exam revealed pale skin and a slight tenderness to the touch 
of the ipsilateral flank. No palpable flank mass was noticed. 

Blood investigations showed the presence of leukocytosis 
(18000 cells/mm3) and increased C-reactive protein (18 mg/
dl) in one patient. None had azotemia. Urine culture reports 
were available for all patients; four patients had growth of 
gram-negative organisms (two Escherichia coli and two 
Proteus mirabilis). 

Abdominal US revealed a focal mass, located in the upper 
pole of the kidney in three cases (25%), the lower pole in 
six cases (50%) and the mid-part in two cases (16.7%). A 
bifocal mass was noticed in one case (8.3%), situated in 
both mid-part and the upper pole of the kidney. The aver-
age size of the tumour was 6.58 cm (range: 1.5‒16 cm). The 
mass was heterogeneous in all cases (100%), hypo echoic 
in five cases (41.7 %), hyper echoic in four cases (33.3 %) 
and cystic in three cases (25 %). 

Abdominal CT showed the same findings concerning 
the tumour size and its location. The mass was solid in 
nine cases (75 %), and cystic in three cases (25 %). The 
solid lesions were hypodense in four cases (44.4 %), and 
isodense in five cases (55.6 %) (Fig. 1), with a slight and 
heterogeneous contrast enhancement in five cases (55.6 %)  
(Fig.  2), especially in peripheral areas. The average con-
trast enhancement was estimated at 21 HFU, suggesting a 
low vascularity of the masses. We noticed a perinephral 
fat strand, thickening of Gerota’s fascia, hydronephrosis, or 
calyceal dilatation and presence of renal calculi in all solid 
tumour cases (100%) (Figs. 3, 4) 

Concerning the cystic lesions, the average size was 7.83 
cm. A type III of Bosniack classification was reported in 
two cases (66.7%), and a type IV in one case (33.3%). No 
calculi and no calyceal dilatation were noticed. Changes 

concerning fat and Gerota’s fascia were reported in two 
cases (66.7 %) (Figs. 5, 6). 

According to these CT findings, XGPN was evoked in all 
solid tumour cases (75%). However, and in spite of this, we 
performed  a percutaneous biopsy in only one patient hav-
ing fever, increased biological inflammatory markers, and 
in radiography: calculi, dilatation, and peripheral inflamma-
tion signs. Pathological examination of the biopsy showed 
an infiltration by foam cells containing lipid inclusions, in 
association with chronic pyelonephritis lesions. An antibiot-
ic therapy associated with a double J drainage was advo-
cated. The ureteral stone was treated later by ureteroscopy. 
Followup showed the progressive decrease of the pseudo-
tumour volume until complete recovery (Figs. 7-10).

The other eight solid masses were treated as renal cancer 
due to lack of clinical and biological signs suggestive of 
inflammation, so that renal cancer was most likely. 

We advocated a surgical treatment for these eight patients, 
and for the three patients presenting cystic lesions.

Radical nephrectomy with lumbar incision was performed 
in eight patients (66.7%). Indication for radical nephrec-
tomy was the volume and the location of the tumour (not 
exophytic, nearness to the vascular pedicle). Three patients 
underwent partial nephrectomy (25%), with an imperative 
indication to conservative treatment in one case (tumour in a 
solitary kidney) and a relative and elective indication in two 
cases (exophytic tumour). Surgery was difficult in all cases 
because of the adherences caused by inflammation. Three 
interventions required blood transfusion, with an average of 
2.66 red blood cell pockets (range: 1‒5). Aspirative Redon 
drain was removed after an average of 3.9 days (range: 
2‒11). No postoperative complications were reported in the 
series. After a mean follow of 34.6 months (range: 6 ‒108), 
no recurrences of XGPN have been noted. 

Figs.1, 2. A lower pole mass iso dense to the renal parenchyma and contrast.
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Discussion 

XGPN is a chronic granulomatous inflammation of renal 
parenchyma, described for the first time by Schlagenhaufen 
in 1916.4 In 1978, Malek and Elder classified and staged 
the disease.5

XGPN most frequently occurs in middle-aged women.1,2,6,7

However, some authors have noted a male predominance,8.9

or an equal exposure between genders.10 Lesions are fre-
quently unilateral. Lithiasis, obstruction, and infection, are 
the main pathogenic factors.5,11-13 Two forms of XGPN have 
been described, a diffuse form and a pseudo-tumoural (or 
focal) form, which is less frequent (15.4%).1,14,15

The lower pole of the kidney is the most common loca-
tion of focal XGPN. In our series, 50% of these lesions 
involved the lower pole. 

The most common presenting sign of focal XGPN is loin 
or flank pain.6  Acute fever and flank tenderness are most 
common in the diffuse forms.6,8 In focal forms, an intermit-
tent fever is usually associated with anorexia, asthenia, and 
weight loss, mimicking a renal cancer. XGPN is often called 
“the great imitator.’’14,15

Laboratory results show a microcytic anemia, leukocyto-
sis, thrombocytosis, and increased C-reactive protein.1,14 In 
our series, white blood cells and C-reactive protein rates are 
increased in one case (8.3%). 

Urinary culture is positive in more than 60 % of cases. 
Escherichia coli (23.8%) and Proteus mirabilis (14.2%) are 
the most frequent organisms.1 In our series, bacteriuria is 
reported in 33.3% of cases (E.coli 50 %; P. mirabilis 50 %). 

US cam identify the difference between the diffuse and 
the focal forms, showing an inhomogeneous solid mass 

Fig. 3. Focal XGPN with peripheral fat strand and Gerota’s fascia thickening. Fig. 4. Right focal XGPN with peripheral fat strand, calyceal dilatation, and a 
stone at the beginning of the ureter.

Figs 5, 6. Cystic focal XGPN and peripheral fat strand.
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that can be hypo or hyperechoic. US can also show pelvi-
calyceal dilatation and calculi.16-18 In our series, US showed 
cystic masses in 25% of cases. 

Abdominal CT shows a renal hypodense mass (33.3% 
in our series), with a slight contrast enhancement of the 
peripheral area (41.7 % in our series) and septa. It also 
shows perinephral fat strand, thickening of Gerota’s Fascia, 
and pelvi-calyceal dilatation (75% in our series).16-20 Cystic 
masses are not common in XGPN, but seen in 25% of cases 
in our series. 

In magnetic resonance imaging (MRI), the mass has slight-
ly low signal intensity on T2-weighted (T2W) images and 
is iso-intense with the renal parenchyma on T1-weighted 
(T1W) images. The T2W sequences are very useful for accur-
ate differentiation of XGPN from tumours.17,18 In MRI, confu-
sion can occur with angiomyolipoma and liposarcoma. MRI 
was not used in our cases. 

Bilateral XGPN is extremely rare; only 10 cases of bilat-
eral diffuse and six cases of bilateral focal XGPN have been 
reported in literature (none in our series).21, 22

The final diagnosis should be determined by the histo-
pathological examination findings, showing chronic pyelo-

nephritis consisting of interstitial fibrosis and cellular infil-
trates. It is thought that XGPN is a morphologic variant of 
chronic pyelonephritis, but differs from it with the abundant 
infiltrate of foam cells, which are thought to be macrophages 
containing lipids. Misinterpretation of foam cells as clear 
cells consistent with renal adenocarcinoma is the most 
important diagnostic challenge at histology.1,14,16

The management differs for diffuse and focal forms. Total 
nephrectomy is the standard of treatment in diffuse forms.23 

In focal forms, first-line antibiotic therapy is advocated, with 
no recurrence reported in published studies.24- 27 Medical 
treatment avoids a decaying surgery and offers nephron-
sparing. The main problem is to confirm this diagnosis and 
exclude renal cancer. In our series, focal XGPN was suspect-
ed in all solid cases, but was most likely in only one patient, 
leading to performing a percutaneous biopsy of the mass 
and confirming diagnosis. A conservative medical treatment 
was proposed to the patient, with a complete recovery and 
no recurrence. When focal XGPN is suspected based on 
clinical presentation and biologic and imaging findings, 
confirmation of the diagnosis by histological examination 
of a percutaneous renal biopsy specimen must be done. 

Figs. 7, 8, 9, 10. Focal XGPN (Fig. 7) and evolution at one month (Fig. 8), three months  (Fig. 9), an d six months (Fig. 10) after the start of treatment.
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This biopsy can also identify the causative micro-organism 
and offer the possibility to give an appropriate antibiotic. 
Otherwise, the mass should be considered a renal cancer 
and treated surgically. The conservative treatment should be 
offered whenever possible. Its indications can be imperative 
when the tumour is bilateral or on solitary kidney (7.7% 
in our series),28 or relative if the tumour is exophytic and 
removable (15.4% in our series).29

Both radical and partial nephrectomies are technically 
difficult because of inflammation of tissues around kidney. 

In our series, although this disease is benign, nephrec-
tomy (total and partial) represented the only issue in 91.7 % 
of cases. Prevention becomes very important. It consists of 
identifying this subpopulation of patients, treating the urinary 
tract infection with appropriate antibiotics, and relieving the 
urinary obstruction.

Conclusion 

Pseudo-tumoural XGPN is a rare inflammatory disease of 
the kidney. The impact of obstructive lithiasis and of urinary 
infections is proven. The main challenge is to make correct 
diagnosis preoperatively in order to spare nephrons. MRI 
could be a great contribution when CT findings were not 
very evocative of cancer (only a slight peripheral enhance-
ment). Lack of knowledge of this disease may explain the 
high rate of abusive nephrectomies. These data should be 
considered in the future.
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