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CASE REPORT

Xanthogranulomatous pyelonephritis 
infected with the Providencia stuartii: a case 
report and literature review
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Abstract 

Background: Xanthogranulomatous pyelonephritis (XGP) is a rare and severe chronic inflammatory disease of the 
renal parenchyma, which is most commonly associated with super-infections by bacteria such as E. coli, Proteus mira-
bilis, and occasionally Pseudomonas species.

Case presentation: Herein, we present a rare case of a patient with XGP infected with Providencia stuartii. Initially, 
the patient refused nephrectomy and underwent holmium laser lithotripsy and right ureteral stenting, followed by 
meropenem treatment of 7 days. Relapse occurred in the third month after discharge from the hospital, due to which 
she underwent a radical nephrectomy.

Discussion: The diagnosis of XGP is confirmed by histopathology. The standard treatment for XGP is antibiotic 
therapy and radical nephrectomy, but partial nephrectomy may be appropriate in select cases.
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Background
Xanthogranulomatous pyelonephritis (XGP) is an unu-
sual and severe chronic inflammatory disease of the renal 
parenchyma, which is characterized by infiltration of the 
renal parenchyma with lipid-laden macrophages [1]. The 
disease was first described in 1916 [2]. The cause of XGP 
remains unclear. However, obstruction of urinary flow 
and chronic bacterial infection are considered to be asso-
ciated with XGP development [3]. XGP occurs approxi-
mately 1% of adults with pyelonephritis and 16% of 
pediatric nephrectomy cases [4, 5]. Typical clinical symp-
toms of XGP are fever of unknown origin, abdomen/
flank pain, weight loss, anemia or palpable renal mass. 
Herein, we present a case of XGP infected with Providen-
cia stuartii.

Case presentation
A 32-year-old woman presented at our department with 
a 2-year history of right-side lower back paroxysmal pain 
and fever, which had worsened for 1 week. She had no 
history of the urinary tract infection, diabetes, hyperten-
sion or trauma. Physical examination revealed right renal 
percussive pain, with no positive signs on the left side.

Her laboratory findings were as follows: white 
blood cell (WBC) count = 32,000/ul; C-reactive pro-
tein = 20 mg/L (0–0.5 mg/dl) and procalcitonin = 0.52 ng/
ml, (0–0.05 ng/ml). Urine analysis showed 4+ WBC. 
Urine culture was positive for P. stuartii, which was sus-
ceptible to meropenem and cefoxitin, and resistant to 
levofloxacin and ceftriaxone.

Urological ultrasonography (USG) showed that the 
right kidney was diffusely enlarged (127 × 74 mm). Sev-
eral stones were detected within the right renal pel-
vis and calyceal groups. The largest one was about 
20 mm × 9 mm. The left kidney was normal in size and 
echogenicity. Computerized tomography (CT) revealed 
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multiple, rounded, low density areas with enhancing 
rings arranged in a hydronephrotic pattern and hypoen-
hancement of the renal parenchyma, right renal multi-
ple pelvis stones and diffuse enlargement. The fat space 
around the right kidney was fuzzy, the right ureter was 
unevenly expanded, the internal density was increased, 
and the peripheral fat space was rough. The size and 
shape of the left kidney were normal, with no obvi-
ous abnormality. Multiple lymph nodes were found in 
the retroperitoneum, the diameter of the largest lymph 
node was about 12 mm (Fig.  1). Renal dynamic imaging 
revealed glomerular filtration rate (GFR) of right kid-
ney = 17.17 ml/min, and left kidney = 83.74 ml/min.

Based on these findings, the patient was diagnosed with 
right XGP and right kidney stone. The patient refused 
nephrectomy, and underwent holmium laser lithotripsy 
and right ureteral stenting. She was given meropenem 
treatment after the lithotripsy, with complete explana-
tion of the treatment. Seven days later, meropenem was 
replaced with cefoxitin. Two weeks after the lithotripsy, 
the patient’s symptoms disappeared and the patient 
requested to be discharged. However, she suffered right-
side lower back paroxysmal pain and fever again in the 
third month after discharge from the hospital, due to 
which she underwent a radical nephrectomy. Initially, we 
attempted laparoscopic radical nephrectomy, but it was 
difficult to isolate the kidney due to serious perirenal fat 
adhesion and infiltration of blood during the operation, 
which led to conversion to open surgery. After surgery, 
we saw that the left kidney was enlarged, with intensely 
dilated calyces and filled with pus (Fig.  2). Postopera-
tive pathology showed extensive glomerular fibrosis, 
significant hyperplasia of interstitial fibrous tissue with 
infiltration of numerous lymphocytes, plasma cells and 

foam cells, and focal abscess and necrotic lesions. Com-
bined with medical history and histological morphology, 
it was consistent with inflammatory lesions (Fig. 3). She 
was given cefoxitin treatment after the nephrectomy for 7 
days. The patient recovered well after 3 months of follow-
up with regular Blood routine and CT of renal.

Discussion and literature review
Xanthogranulomatous pyelonephritis (XGP) is an unu-
sual and severe chronic inflammatory disease of the renal 
parenchyma, which is characterized by destruction of the 
renal parenchyma and granulomatous inflammation, with 
lipid-laden foamy macrophages as well as inflammatory 
infiltration and extensive renal fibrosis. Typical clinical 
symptoms of XGP are fever of unknown origin, abdo-
men/flank pain, weight loss, anemia or palpable renal 

Fig. 1 “Bear paw sign”: multiple, rounded, low density areas 
with enhancing rings arranged in a hydronephrotic pattern and 
hypoenhancement of the renal parenchyma (Small arrow). Multiple 
renal pelvis stones (Big arrow)

Fig. 2 The right kidney: dilated calyces filled with pus

Fig. 3 Pathology (HE× 4): diffuse inflammatory infiltrates of the renal 
medulla, and the black arrow points fat laden macrophage
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mass. Korkes F and colleagues retrospectively reviewed 
41 cases of XGP, and all patients were found to be symp-
tomatic [6]. XGP may occur in all age groups, but it pre-
dominantly affects adults and is sporadically diagnosed 
in children [1]. Gender may be related to typing of XGP. 
Some reports have indicated that the diffuse form is 
equally observed in boys and girls, while focal XGP is 
more common in girls [7–9]. XGP often occurs unilater-
ally, and bilateral cases are extremely rare. The etiology 
of XGP remains unclear. Recurrent urinary tract infec-
tions (54%), obstructive nephropathy (68%), malnutri-
tion, abnormal lipid metabolism, altered immunological 
response (5%), lymphatic blockage, and congenital uri-
nary anomalies (5%) have been reported to predispose an 
individual to this rare renal parenchymal infection often 
mimicking neoplastic renal disorder [1, 10]. The most 
common pathogenic bacteria were Escherichia coli (30%), 
Klebsiella (19%), Proteus (8%), Pseudomonas (5%), Ente-
rococcus (5%) and Candida spp. (5%) [11].

XGP has been termed “the great imitator” because the 
differential diagnosis includes a large group of diseases 
such as Wilms tumor, renal cell carcinoma, renal abscess, 
infected renal cystic disease, tuberculosis, malakopla-
kia, and transitional renal cell carcinoma. Computer-
ized tomography (CT) scan is critical for preoperative 
evaluation of XGP, while ultrasonography and magnetic 
resonance imaging can also be used. Based on CT find-
ings, XGP can be divided into diffuse type (92%) or focal 
type (8%) [12, 13]. Typical CT features of diffuse XGP 
are destruction of renal parenchyma, which is replaced 
by multiple, rounded, low density areas with enhancing 
rings arranged in a hydronephrotic pattern and hypoen-
hancement of the renal parenchyma, described as “bear 
paw sign”. The CT image of our patient also showed typi-
cal “bear paw sign”. In focal XGP patients, CT frequently 
shows a well-defined localized intra-renal lesion with 
hypo-attenuation. Depending on the extent of inflam-
mation, XGP can be classified as three stages: nephric 
XGP (stage I: The lesion is confined to the renal paren-
chyma.), perinephric XGP (stage II: The lesion penetrates 
the renal parenchyma and invade the perirenal fat.) and 
paranephric XGP (stage III: The lesion pervades most or 
all of the kidneys and extensively involves perirenal tis-
sue and the posterior peritoneu.) [14]. If the clinical and 
imaging features are nonspecific along with laboratory 
findings, XGP is confirmed by histopathology [15]. Pre-
operative renal mass biopsy is the gold standard to avoid 
misdiagnosis and mistreatment, although false negative 
results were possible [16].

The standard curative treatment for diffuse XGP is 
antibiotic therapy and nephrectomy but focal XGP can 
be treated with antibiotics or nephron-sparing surgery. 
Korkes F et al. reported 41 cases of XGP, and all patients 

underwent nephrectomy. Except for two died from sep-
tic shock after surgery, the rest of the patients recovered 
well [6]. Çaliskan S et  al. reported 13 cases of XGP, of 
which one patient underwent partial nephrectomy and 
12 patients underwent nephrectomy. Perioperative and 
postoperative complications did not occur [17]. Chlif 
et al. reported a series where they treated three patients 
with localized XGP with partial nephrectomy. After a 
mean follow-up of 34.6 months, no recurrence of XGPN 
has been noted [12]. In our case, the patient had diffuse 
pyelonephritis, and the initial treatment with holmium 
laser lithotripsy and antibiotics failed, and nephrectomy 
was finally performed.

Conclusion
XGP is a rare chronic inflammatory disease. A preop-
erative biopsy or intraoperative frozen section may be 
beneficial to confirm the diagnosis in suspected cases. 
Although the accepted curative treatment for XGP is 
antibiotic therapy and nephrectomy, partial nephrectomy 
may be appropriate in select cases. Different treatments 
can be chosen according to the type of XGP.
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