The Turkish Journal of Pediatrics 2020; 62: 690-693
https://doi.org/10.24953/turkjped.2020.04.024

Case Report

Xanthogranulomatous pyelonephritis due to calculi in a
5-year-old girl
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ABSTRACT
Background. Xanthogranulomatous pyelonephritis is characterized by the inflammatory destruction of
the renal parenchyma and intensive renal fibrosis. It is named because of its pathological appearance; that
of its granulomatous inﬂammatory process with lipid-laden macrophages, which appear yellow, hence
‘xantho’ which is Greek for yellow. Xanthogranulomatous pyelonephritis is predominantly a disease of
adults. In children it is diagnosed sporadically and is extremely rare in infants. The age of onset varies (21
days to 16 years), although 60-75% of cases have been diagnosed before 5 years of age. Recurrent urinary tract
infections, obstructive nephropathy caused by renal calculus, malnutrition, abnormal lipid metabolism, altered
immunologic response, lymphatic blockage, congenital urinary anomalies have been implicated in the etiology
of xanthogranulomatous pyelonephritis in children.
Case. We report an unusual case of xanthogranulomatous pyelonephritis in a 5-year-old girl and discuss its
clinical features, histopathological findings and treatment. In this article, we also emphasized the importance of
diagnostic imaging in urinary tract infections which enabled us not to miss the underlying kidney stone disease.
Conclusion. Nephrolithiasis may lead to very serious conditions such as xanthogranulomatous pyelonephritis.
This condition can be easily diagnosed by ultrasound, but if not detected, it can lead to complete loss of renal
function as in the case.
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Xanthogranulomatous pyelonephritis (XPN) is
an unusual and severely chronic inflammatory
disease of the kidney, characterized by
infiltration of the renal parenchyma with
lipid laden macrophages.1 It is rarely seen
in childhood and the mechanism of XPN is
poorly understood.2 Recurrent urinary tract
infections, obstructive nephropathy caused by
renal calculus, malnutrition, abnormal lipid
metabolism and altered immunologic response

reported to predispose an individual to this rare
renal parenchymal infection often mimicking
neoplastic renal disorder.3
Case Report
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A five-year-old girl with complaints of flank
pain, concomitant hyperpyrexia, loss of
appetite for a month was referred to our clinic
for further evaluation. She was treated with
several courses of antibiotics for about a month
in different centers. However, no diagnostic
imaging was performed. Her history revealed
that her development was uneventful. There
was a positive family history of nephrolithiasis.

This case was presented at the 10th Turkish National
Congress of Pediatric Nephrology, 1-4 May 2019, Bodrum,
Turkey.

Her physical examination findings were as
follows: weight, 15 kg (<3 percentiles); height,
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110 cm (50-75 percentiles); heartbeat, 80/
min; respiratory rate, 22/min; blood pressure,
90/50 mmHg (<90 p). A mass on the left side
extending beyond the midline into the pelvis
with dimensions of 8x10 cm was palpated.
Costovertebral angle tenderness was not
detected. Physical examination of other systems
was unremarkable.
Her laboratory ﬁndings were as follows: white
blood cell count 28420/mm3; platelets 752000/
mm3. Peripheral blood smear ﬁndings revealed
polymorphonuclear leucocytes (66%), toxic
granulation, and hypochromia (18%). Acute
phase reactants were also elevated: erythrocyte
sedimentation rate: 120 mm/h, (0-15 mm/h),
C-reactive protein: 15 mg/L (0-0,5 mg/dl)
and procalcitonin: 0,34 ng/ml, (0-0,05 ng/ml).
Biochemical values were within normal limits.
Urine analysis showed: urine density, 1026; pH,
6,5; leukocytosis and intermittent haematuria.
Urine culture was positive for Pseudomonas
spp. and it was susceptible to ceftazidime.
On abdominal ultrasonography (USG), the
left kidney was enlarged diffusely (111x61
mm). Five to six stones within the left
pelvis renalis measuring 9 mm, and a few
millimetric calculi within of the calyceal
groups were detected. The pelvic-calyceal
lumens appeared dilated and full of pus.
There was inflammatory hyperechogenicity in
perirenal adipose tissue. The right kidney was
normal in size and echogenicity. Abdominal
computed tomography (CT) was consistent
with left renal multiple pelviceal stones,
diffuse enlargement, foci of calcifications and
hydro-pyonephrosis (Fig.1A). In a technetium
99m-dimercaptosuccinic acid renal scan a nonfunctional left kidney was revealed (Fig.1B).
Based on the clinical examination and imaging,
the differential diagnosis included renal
tuberculosis, Wilms tumor and XPN. Three
early-morning urine samples sent for acidfast stain were negative. Tuberculin skin test
was negative. The patient had no concomitant
clinical or radiographic findings suggestive
of pulmonary involvement, thus we ruled out
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renal tuberculosis. We examine the patient for
Wilms tumor associated anomalies, such as
aniridia, hemihypertrophy, and genitourinary
anomalies but we didn’t find any signs related
with these anomalies. Because of the suspected
renal tumor, Doppler USG was performed for
detecting tumor infiltration in the renal vein or
inferior vena cava but no evidence was found.
Additionally, chest radiograph and abdominal
CT was negative for metastases. Although it is
not easy to diagnose XPN preoperatively, based
on the patient’s typical clinical presentation
of drug resistant urinary tract infection due to
calculi and the combination of a nonfunctioning
enlarged kidney, multiple central stones within
the contracted renal pelvis, expansion of the
calices, and inflammatory changes in the perinephric fat on the imaging features, a clinical
diagnosis of XPN was made and a left radical
nephrectomy was performed. No complication
was observed during the operation and
postoperative period. In the macroscopic
examination of the specimen, left nephrectomy
material was noted as having 11,5x7x6,5 cm
dimensions and weighing 225 g. The outer
layer of the specimen was multilobulated. There
was a remarkable loss of renal parenchyma.
All of the calyceal lumens were dilated and
full of yellow-colored pus and multiple stones
(Fig.1C). The sample tissues were ﬁxed in 10%
formalin and embedded in parafﬁn. Sections cut
at 4 mm were stained with hematoxylin–eosin.
Histopathological examination showed an
acute and chronic inﬂammatory cell inﬁltrated
with giant cells and lipid-laden macrophages
(foam cells) on cortical areas (Fig. 1D). After
surgery, she was feeling well and gained
weight. Her acute phase reactants decreased
to normal. She has been followed up at threemonth intervals for nearly 1 year after surgery
without complications. Informed consent was
received from the family.
Discussion
Xanthogranulomatous pyelonephritis is an
uncommon chronic obstructive pyelonephritis
characterized by infiltration and fibrosis of
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Fig. 1. (A) Computed tomography (CT) consistent with left renal multiple pelviceal stones, diffuse enlargement,
foci of calcifications and hydro-pyonephrosis. (B) DMSA scan shows non-functional left kidney. (C) Macroscopic
features of XPN: dilated calyces filled with pus and yellow tinge of fat laden macrophage layer is seen. (D)
Histological features of XPN showing fibrosis, inflammatory infiltrate and the black arrow points fat laden
macrophages.

the renal parenchyma composed of lipid
laden macrophages, as well as a variety of
inflammatory elements including, neutrophils
,lymphocytes, plasma cells, cholesterol clefts
and multinucleated giant cells.1,2,4 Recurrent
urinary tract infections with E.coli, Proteus
mirabilis, and rarely Pseudomonas species
(54%), obstructive nephropathy caused by renal
692

calculus (68%), malnutrition, abnormal lipid
metabolism, altered immunologic response
(5%), lymphatic blockage, congenital urinary
anomalies (5%) have been reported to predispose
an individual to this rare renal parenchymal
infection often mimicking neoplastic renal
disorder.1,3 XPN has been termed “the great
imitator” because the differential diagnosis
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includes a large group of disease such as Wilms
tumor, renal cell carcinoma, renal abscess,
infected renal cystic disease, tuberculosis,
malakoplakia, and transitional renal cell
carcinoma. The preoperative diagnostic rates
are higher in the pediatric population.5
Schlagenhaufer first described features of XPN
in 1916.1 Quinn et al.6 reported the presence
of multiple calculi in 26 out of 31 patients
involving the left kidney. In the same study,
affected kidneys of 23 cases were detected as
being nonfunctional or inadequately functional
(<10%).6 Our patient had a non-functional left
kidney with multiple calculi and her urine
culture was positive for Pseudomonas spp.
Bingol-Koloğlu et al.7 reported that XPN is
predominantly a disease of adults however it
may occur in all age groups with two peaks,
one before the age of 10 and the other in the
fourth to fifth decade. Only a third of all cases
were seen in children and they found a male
predominance (85%). However, there are some
reports revealing that the diffuse form is seen
equally in boys and girls while focal XPN is
more common in girls.8-10
Histologically the disease is characterized by
lipid laden foamy macrophages and acute and
chronic renal inflammatory cells.
Treatment is always surgical excision of the
damaged tissue (total or partial nephrectomy)
depending on the extent of involvement and the
prognosis after the surgery is excellent.
In conclusion, XPN is a rare condition in
children, the symptoms are usually mild. It is
a histopathological entity and preoperative
diagnosis is challenging; thus it is difficult to
diagnose. It should be kept in mind that fever
and flank tenderness are the most common
symptoms. The mainstay imaging technique
is CT in clinically suspected patients. The
definitive diagnosis of XPN is pathological.
Nephrectomy is the curative treatment. In this
article, we also emphasized the importance of
diagnostic imaging in recurrent urinary tract
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infections. It is necessary to diagnose underlying
kidney stone disease. Nephrolithiasis may lead
to very serious conditions such as XPN. They
can be easily diagnosed by ultrasound, but if
not detected, this can lead to XPN and complete
loss of renal function as in this case.
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