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Abstract: Xanthogranulomatous pyelonephritis is a rare and aggressive variant of pyelonephritis,
characterized by chronic granulomatous inflammation that progresses to destruction of the renal
parenchyma and renal failure. Early diagnosis is a challenge. We present the case of a 7-year-old
girl with high fever, associated with low back pain, anorexia and vomiting for 30 days. After anti-
biotic therapy, radical nephrectomy was required for definitive treatment. Due to its rare and ag-
gressive nature, which often leads to the loss of the affected kidney, it is essential to alert healthcare
professionals about the importance of early diagnosis to prevent disease progression and improve
the patient's prognosis. We will use a case report to explore the clinical, radiological and patholog-
ical aspects related to xanthogranulomatous pyelonephritis.
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1. Introduction

Xanthogranulomatous pyelonephritis (XGP) is an uncommon form of chronic pyelo-
nephritis characterized by suppurative granulomatous destruction of the renal paren-
chyma, often associated with urinary tract obstruction [1]. Due to its similarity to kidney
neoplasms and other inflammatory processes, both in clinical-radiological characteristics
and macroscopic aspects observed during surgery, XGP has been known as "the great im-
itator”, thus creating an obstacle for early recognition and treatment. Computed tomogra-
phy (CT) is the most precise imaging exam used to diagnose XGP, allowing for evaluation
of the extent of inflammation and surgical planning [2]. Definitive diagnosis is made
through histopathological analysis of the removed kidney tissue. The first line of treat-
ment involves surgery, either partial or radical nephrectomy, after an initial round of an-
tibiotics [3]. We will discuss this topic using a rare pediatric case to illustrate the clinical,
radiological, and pathological findings associated with XGP.

2. Case Report

A 7-year-old female, weighing 10 kg (p10), height of 115 cm (p10-25), previously
healthy, admitted with a history of daily high-grade fever in the past 30 days, associated
with abdominal, lumbar and right flank pain, anorexia, and vomiting. Physical examina-
tion revealed adynamia, pallor, and pain during deep palpation of the right hypochon-
driac region. On admission, labs showed a blood urea nitrogen level of 19 mg/dL, creati-
nine of 0.7 mg/dL, hemoglobin of 9.3 g/dL, leukocytes of 5,700/mm3, platelets of
487,000/mm3, and erythrocyte sedimentation rate (ESR) of 19 to 102 mm. Urine culture
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was positive for non-resistant Escherichia coli. The patient was hospitalized and treated
for a urinary tract infection (UTI). After 7 days of amikacin followed by 11 days of ceftri-
axone, the patient continued to experience a daily fever ranging from 37.9°C to 38.8°C and
showed no clinical improvement.

Additional investigation with ultrasonography of the urinary system revealed an en-
larged volume of the right kidney (12.2x8.9x5.4cm) with intraparenchymal collections of
liquid containing debris. Urine analysis (UA) persisted with pyuria, and bacterioscopy
revealed gram-positive cocci in pairs, although all sequential urine cultures were nega-
tive. The first blood culture was negative, however, a second test identified Staphylococ-
cus aureus susceptible to oxacillin. The patient was started on oxacillin and showed tem-
porary improvement in fever and overall state. After 7 days, both blood and urine cultures
were negative, however, the fever returned. A CT scan of the abdomen and pelvis (Figure
1) revealed pyohydronephrosis in the right kidney with a stone at the ureteropelvic junc-
tion (UPJ). Excretory urography showed stenosis at the right UPJ due to the stone, and
scintigraphy demonstrated a significant functional deficit in the right kidney (4.7%).

Figure 1. Abdominal computed tomography. Pyohydronephrosis in the right kidney and
stone at the ureteropelvic junction (red arrow).

In light of this scenario, surgical intervention was required, and a radical right kidney
nephrectomy was performed. Histological analysis confirmed the diagnosis of xan-
thogranulomatous pyelonephritis (Figures 2 and 3). The patient clinically improved, pre-
sented weight gain, and had no new fever episodes after the surgical procedure. She was
discharged with an outpatient referral. A review of the diagnostic and treatment process
is shown in figure 4.
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Figure 2. Surgical specimen: Enlarged right kidney, stenosis at the right ureteropelvic
junction, and secondary hypoplasia of the right ureter (arrow I). Transverse section of the
right kidney shows pyonephrosis (arrow II) and granulomas (arrow III) in the renal pa-
renchyma. Provided by Marco Aurélio Barbieri Ferreira, Pediatric Surgeon.

Figure 3. Optical microscopy of surgical specimen: Left - Kidney: Diffuse inflammatory
infiltrate with a large number of macrophages, plasma cells, lymphocytes, and giant cells,
replacing the renal parenchyma. Right - Mononuclear macrophages filled with fat, known
as xanthogranulomatous cells (black arrow). H&E; 400x. (Provided by the HUCAM Pa-
thology Service).

3. Discussion

3.1 Overview

XGP is a rare and aggressive type of chronic pyelonephritis, mostly seen in middle-
aged women. It may mimic various kidney neoplasms and inflammatory processes, mak-
ing diagnosis challenging, often leading to discovery during advanced stages of the dis-
ease and with extrarenal involvement [4]. The term "xanthogranulomatous" was created
in 1944 by Osterlind, however, the first description of this disease was in 1916 by Schlazen-
haufer. Records also indicate a case of pyelonephritis progressing to a renocolic fistula, a
potential complication of XGP, dating back to the 5th century BC by Hippocrates [5]. In
1978, Malek and Elder proposed a 3-stage classification system for XGP: I, affected area
restricted to the renal parenchyma; II, involvement of perirenal tissues (adipose tissue);
III, involvement of tissues and organs adjacent to the kidney. However, this classification
method has limited use in studies, and correlation between disease stage and mortality
has not been established [6].

3.2 Clinical Aspects and Symptoms

Characterized by suppurative granulomatous destruction of the renal parenchyma,
XGP is generally associated with chronic obstructive uropathy, caused by either structural
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changes or staghorn calculi, and recurrent urinary tract infections [1, 7]. As shown in this
case report, the patient presented with structural changes, such as stenosis of the uretero-
pelvicjunction and hypoplasia of the right ureter, and calculi, leading to obstructive urop-
athy.

In pediatrics, XGP most commonly occurs in boys under the age of 8 due to a higher
prevalence of structural alterations in the urinary tract, and it has been reported in 2-
month-old infants [8]. Studies have accounted for less than 300 cases in the pediatric pop-
ulation and even fewer in female children [9]. Similar to our case, data shows that nearly
all patients are symptomatic and often present with multiple symptoms like diffuse ab-
dominal and flank pain, persistent fever, delayed growth, and weight loss. Additionally,
approximately half of affected children present with a palpable abdominal mass [10, 11].
In adults, women between the 5th and 6th decades of life are primarily affected and pre-
sent with urinary complaints such as dysuria, frequent urination, and macroscopic hema-
turia, as well as the symptoms observed in children [4, 12]. However, due to XGP’s broad
spectrum of presentations, the limited data available and the lack of studies comparing
adult and pediatric cases, the prevalence of specific symptoms throughout different age
groups has yet to be fully understood, making it substantially difficult to find key differ-
ences when comparing these two groups.

Bacteriuria and pyuria are found in 50 to 70% of cases, with E. coli and Proteus spp.
being the predominant pathogens found in both pediatric and adult populations [7, 11].
However, urine cultures may not be positive due to frequent prior use of antibiotics. A
recent meta-analysis that compared 53 studies with a total of 868 patients found that 67%
of affected patients were female and 83% of the total patients had obstructive uropathy,
most commonly due to calculi. Approximately 26% had negative urine cultures, while
19.6% of positive cultures showed E. coli, and 14.3% showed P. mirabilis [13]. Laboratory
abnormalities include anemia, leukocytosis, and elevated inflammatory markers, like C-
reactive protein (CRP) and erythrocyte sedimentation rate (ESR). Hepatic dysfunction
may be present in up to 50% of adult patients [6] and records of gastrointestinal symptoms
are rare [14].

3.3 Risk Factors

Risk factors include congenital defects, structural urinary tract alterations, especially
UPJ stenosis and ureteropelvic duplication, as well as diseases such as diabetes mellitus,
metabolic syndrome, rheumatoid arthritis, hepatitis C, immunosuppression, obesity, and
cirrhosis [8]. The etiopathogenesis of XGP remains uncertain. It is believed that other
mechanisms associated with recurrent urinary tract infections, obstructive factors, and
kidney stones are involved, given that only a small percentage of patients with these con-
ditions develop XGP. Possible mechanisms include altered immune response, vascular
occlusion, local lymphatic dysfunction, and changes in lipid metabolism at renal tissue
level [7]. In 2017, Datuna et al. evaluated the expression of vimentin, a protein involved
in cholesterol homeostasis, migration, and activation of macrophages during inflamma-
tion, in renal tissue. The results demonstrated increased vimentin expression in active ar-
eas of the kidney affected by XGP, while it decreased in normal tissue and areas of fibrosis
[15].

3.4 Pathological Findings

Macroscopically, the affected kidney presents with focal or diffuse enlargement, con-
taining soft yellowish purulent nodules with debris filling the renal calyces and areas of
diffuse scarring [16]. Histopathological analysis of lesions reveals the replacement of renal
parenchyma with immune cell infiltration, including neutrophils, lymphocytes, plasma
cells, fibroblasts, histiocytes, and multinucleated giant cells. These features can be ob-
served in Figures 2 and 3, as chronic inflammation replaced our patient's renal paren-
chyma with abscess formation. The presence of lipid-laden macrophages, known as
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xanthoma cells, is a distinct finding that stains positively for lysozyme, CD68, and vi-
mentin. Granulomas are also present, along with necrosis, fibrosis, and hemorrhage [8,
17]. This process can be focal or diffuse, most commonly with diffuse involvement of the
kidney and permanent loss of function. Focal processes represent 20% of cases, restricted
to a single renal pole and its cortex, confirmed only by histological analysis of renal pa-
renchyma. Loss of kidney function can be assessed by dynamic renal scintigraphy, as
shown in this case report [18].

XGP can potentially invade nearby organs and cause abscess formation in the psoas
muscle, diaphragm, large vessels, duodenum, liver, and spleen. The presence of fistulas
is another relatively common complication, occurring in up to 8% of patients. A systematic
review found nephrocutaneous fistulas to the flank region and nephrocolic fistulas as the
most frequent subtypes [6, 19].

3.4 Diagnosis & Imaging

A differential diagnosis should be made with renal cell carcinoma, renal cystic dis-
eases, renal abscesses, renal tuberculosis, lymphoma, angiolipoma, malakoplakia, and
Wilms' tumor [8]. Given the diversity of possibilities, preoperative assessment can be chal-
lenging, with less than half of patients receiving an accurate diagnosis [6]. The definitive
diagnosis of XGP is made only by histopathological analysis of tissue obtained from sur-
gical specimens.

As demonstrated in our case, patients who fail to show clinical improvement with
antibiotic treatment, need to undergo further evaluation. Ultrasonography is used dur-
ing the initial assessment of the urinary tract in suspected cases of XGP and can detect
increased kidney volume along with multiple fluid collections that appear as anechoic or
hypoechoic regions. These findings correspond to either dilated renal calyces or areas of
parenchymal destruction, leading to a loss of corticomedullary differentiation [2, 16]. A
CT scan is the most accurate exam for diagnosing XGP, used to evaluate the extent of
inflammation and plan surgical procedures. CT findings in XGP correspond to diffuse
kidney enlargement and areas of hypoattenuation replacing renal parenchyma, indicating
dilated calyces or areas of replaced parenchyma with purulent material. This dilation of
the calyces associated with a thinned cortex led to the identification of the "bear paw sign,"
a specific CT finding observed in over 70% of cases in a retrospective study [20]. Our find-
ings collaborate with both ultrasonography and CT scan modifications reported in previ-
ous studies, with significant kidney enlargement and changes associated with pyohydro-
nephrosis.

3.5 Treatment & Prognosis

The treatment of XGP involves broad-spectrum antibiotic therapy combined with
urological surgical intervention. According to a meta-analysis done by Gravestock et al.,
the most common intravenous antibiotic regimens used are piperacillin-tazobactam, fol-
lowed by ceftriaxone and aminoglycosides, while ciprofloxacin, nitrofurantoin, and sul-
famethoxazole-trimethoprim are the most common oral antibiotics. A surgical approach
is optimal and available data shows good prognosis, with lower mortality rates when
treated early [13]. Post-operative complications are usually associated with post-operative
sepsis [14]. However, further follow-up studies are required to allow for a better, less bi-
ased, understanding of the long-term implications of XGP.

In cases with diffuse involvement, radical nephrectomy is recommended, including
the removal of affected perirenal tissues and fistulas. A recent study has shown that out
of 841 patients with XGP, 99.8% underwent a radical nephrectomy, with 67% requiring an
open surgery approach [13]. Studies have shown that focal presentations may be managed
with partial nephrectomy, resulting in a good response and rare recurrence [21]. Partial
nephrectomies should be considered in pediatric cases if affected kidney shows signs of
viability with some preserved nephron function [22]. There have been reported cases



Xanthogranulomatous Pyelonephritis: An Uncommon form of Pyelonephritis Highlighted in a Case Report 6 of7

where focal XGP treatment involved only antibiotics (methacycline, cefazolin combined
with cephalexin) and radiological monitoring with CT. Although there is no consensus
regarding the effectiveness of this approach, it may be appropriate in patients who are
unable to undergo surgery [23, 24]. To the best of our knowledge, there are no reported
cases of disease recurrence on the contralateral kidney [8].

Figure 4. Diagnostic Steps to XGP.

CLINICAL PRESENTATION
Lower urinary tract symptoms, abdominal or flark pain and fever, with a past medical
history of recurrent UTIs or obstructive uropathyv and not improving with antibiotics.

¥

LABORATORY FINDINGS
Leukocytosis and elevated inflammatory markers with positive urine culture, most
commonly Escherichia coll or Proteus mirabilis. Creatinine and BUN levels may be normal.
Urine cultures may be negative due to prior history of antibiotic use.

¥

IMAGERY FEATURES
Computed tomography may show enlarged kidnev, intraparenchymal collections, signs
of chronic inflammation and calculi The Bear-Paw sign may be observed.

3§

DEFINITIVE TREATMENT
Radical or partial nephrectomy in addition to broad spectrum antibiotics.

¥

HISTOPATHOLOGICAL DIAGNOSIS
Confirmation through histological analysis of surgical specimen will show lipid-laden
macrophages, xanthoma cells, with positive stains for lysozvme, CDE8, and vimentin.

4. Conclusion

Xanthogranulomatous pyelonephritis is a rare and aggressive disease associated
with high morbidity and mortality rates if not diagnosed and treated early. Although less
frequent in pediatric patients, this diagnosis needs to be postulated in children who pre-
sent with palpable renal mass, intraabdominal abscesses, or loss of renal function, with or
without the presence of nephrolithiasis. Due to XGP’s ability to mimic a variety of pathol-
ogies, including neoplasms, diagnosis has become particularly difficult. Current data sug-
gests that CT imaging is the best exam during initial investigation and broad-spectrum
antibiotics combined with nephrectomy as the most appropriate treatment regimen. Fur-
ther studies are necessary to elucidate other treatment options and better protocols when
treating patients with XGP, such as antibiotic choice and duration, surgical approaches,
and post-operative care. Our findings aim to inform health professionals about the variety
of clinical presentations involving XGP and raise awareness of the importance of early
diagnosis when treating patients with this disease.
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