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Purpose: Xanthogranulomatous pyelonephritis (XGP) is rare among children. In
most cases, XGP is diffusely or focally enlarged, mimicking the neoplastic pro-
cess. The aim of this study was to examine clinical characteristics and outcomes of
Korean children with XGP. Materials and Methods: Fourteen children (9 boys, 5
girls) with XGP were reviewed retrospectively. The cohort included 2 children
managed at our institution and 12 children reported in the Korean literature. The
patients’ records were reviewed with respect to age at diagnosis, clinical presenta-
tion, management method, and other characteristic features. Results: The mean
age was 79.4+66.5 months (range 1-168 months). Common clinical presentations
included fever (85.7%), abdominal pain (57.1%), and palpable mass (28.6%).
Laboratory abnormalities included leukocytosis (57.1%), anemia (57.1%), and py-
uria (57.1%). The types of XGP that were diagnosed based on preoperative radio-
logic studies included the focal form in 9 children and the diffuse form in 5. Thir-
teen children underwent nephrectomy, and 1 child received conservative medical
therapy. Conclusion: The possibility of XGP should be considered if a child is di-
agnosed with a renal mass, especially if it is a small renal mass associated with fe-
ver, leukocytosis, or stone. Nephrectomy is the treatment of choice for the diffuse
form, whereas partial nephrectomy or conservative medical therapy may be indi-
cated to manage focal XGP.
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INTRODUCTION

Xanthogranulomatous pyelonephritis (XGP) predominantly affects adults between
40 and 60 years of age who have a long-standing history of chronic pyelonephritis
and urolithiasis.! Each year, there are 1.4 cases per 100000 people worldwide.?
XGP is very rare among children. Only 265 cases have been reported in the English
literature since 1960, and only 12 cases have been reported in the Korean literature
since the first case reported by Ahn, et al. in 1977.4'° Most cases were finally diag-
nosed by histopathology after nephrectomy, because the clinical and radiologic fea-
tures are difficult to characterize. Differential diagnoses include Wilms’ tumor, re-
nal cell carcinoma, renal abscess, infected renal cystic disease, renal tuberculosis,
malakoplakia, and transitional renal cell carcinoma.! Therefore, it is important to
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establish the diagnosis before reaching a therapeutic deci-
sion, because a trial of antibiotic therapy or nephron sparing
surgery is warranted, and unnecessary total nephrectomy
may be avoided. The aim of the study was to examine the
clinical characteristics and outcomes of this condition in
Korean children.

MATERIALS AND METHODS

We reviewed 14 XGP cases of children in the Korean litera-
ture. The electronic database KoreaMed, which covered the
period between 1960 and 2009, was used. The search terms
used were ‘xanthogranulomatous pyelonephritis’, ‘infant’,
‘child’, ‘childhood’, and ‘children’. We extracted 12 cases
from the Korean Journal of Urology (7 cases), Korean Jour-
nal of Pediatrics (4 cases), and Nuclear Medicine and Mo-
lecular Imaging (1 case), and we added 2 more patients di-
agnosed at our institution. For each characteristic finding
identified, a case review was performed to document the
clinical symptoms, physical examinations, laboratory find-
ings, imaging studies, preoperative diagnosis, histopatholog-
ic diagnosis, and management method. Statistically signifi-
cant differences were determined using the Fisher’s exact
test or analysis of variance. A p-value less than 0.05 was
considered statically significant.

RESULTS

The mean age of 14 patients (9 boys and 5 girls) (10 right
kidneys, 3 left kidneys, and 1 both kidneys) identified was
79.4+66.5 months (range 1-168 months). The common
clinical presentations were as follows: fever (85.7%), ab-
dominal pain (57.1%), palpable mass (28.6%), anorexia
(21.4%), and weight loss (14.3%). Associated conditions
were a history of therapy-resistant pyelonephritis (57.1%),
renal stone (28.6%), and recurrent pyelonephritis (14.3%).
Laboratory abnormalities included leukocytosis (57.1%),
anemia (57.1%), pyuria (57.1%), and impaired renal func-
tion (7.1%). Urine culture was positive in 4 children with
Proteus mirabilis and in 1 child with Escherichia coli. How-
ever, 2 children with negative results had a previous medica-
tion history at another institution (Table 1). Intravenous
urography showed renal pelvis and calyceal change, non-vi-
sualization of nephrogram, and renal calculi. Ultrasonogra-
phy demonstrated kidney enlargement, hydronephrosis, and

pyelonephrosis. Computed tomography (CT) showed low
attenuated parenchymal lesion with rim enhancement, renal
calculi, perirenal inflammatory lesion, and renal mass (Ta-
ble 2). The type of XGP that was diagnosed based on pre-
operative radiologic studies was the focal form in 9 children
and diffuse form in 5 children. The preoperative diagnoses
icluded Wilms’ tumor in 4 children, renal cell carcinoma in
3, renal abscess in 3, ureteropelvic junction obstruction in 2,
and XGP in 2 children (Table 1). Total nephrectomy was
performed in 13 children, and conservative medical therapy
was administered to one child, who was treated with intra-
venous antibiotic therapy after admission. After the preop-
erative diagnosis, percutaneous biopsy of the renal mass
was performed. The biopsy specimen showed many char-
acteristic foamy lipid-laden macrophages of XGP. Clinical
features, such as palpable mass, anemia, renal calculi, and
non-visualization of the kidney, on intravenous urography
were more prominent in the diffuse type. Solitary renal mass
on ultrasonography or CT were more frequently found in
the focal type (Table 3).

DISCUSSION

XGP is an uncommon form of chronic renal parenchymal
infection. Although the focal form may be mistaken for re-
nal cell carcinoma, the more commonly seen diffuse form
has characteristic imaging features."'' XGP is a rare atypical
form of chronic pyelonephritis, characterized by destruction
of the renal parenchyma, which is replaced by granuloma-
tous tissue containing lipid-laden macrophages.'> The initial
description of the pathologic features of XGP was published
in 1916 by Schlagenhaufer. In 1934, Putschar introduced
the term, XGP. Many theories on the cause of XGP have
been proposed and include urinary tract obstruction, infec-
tion (with pathogens Proteus mirabilis and Escherichia
coli), and altered metabolism. However, the exact etiology
is not clearly understood."*"* XGP predominantly affects
middle-aged women, although infants and very old men are
also affected. Approximately 70% of adult patients are
women.'* In children, XPG is rare, and only 265 cases
have been reported in the literature worldwide.* Only 14
cases have been diagnosed in Korean children, including 9
boys and 5 girls. Symptoms of XGP are usually non-specif-
ic. The most commonly reported symptoms are fever, ab-
dominal and/or flank pain, weight loss, malaise, anorexia,
and symptoms of lower urinary tract infection.'® Clinically,
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Table 1. Preoperative Characteristics

Patients’ . Prior pyelonephritis ~ Symptoms and Preoperative Laboratory Urine
No. R L) Bt history signs diagnosis findings culture
1 F 12 Left Therapy resistant ~ Abdominal pain Renal cell N/A* N/A*
carcinoma
2 M 14 Right  Recurrent Fever Wilms tumor  N/A* E. coli
Abdominal pain
3 M 28 (months) Right Therapy resistant Fever UPJO Anemia Proteus
Palpable mass
Lt Renal cell Aty
4 F 13 Bilateral ~ Therapy resistant ~ Abdominal pain " Pyuria -
. carcinoma .
Anorexia Leukocytosis
Fever Anemia
5 M 30 (months) Right Recurrent Palpable mass UPJO Pyuria Proteus
Weight loss Leukocytosis
Fever Anemia
6 M 6 Left No Abdominal pain ~ XGP Pyuria -
Palpable mass Leukocytosis
Anemia
7 F 6 (months) Right No Fever Wilms’ tumor ~ Pyuria -
Leukocytosis
. . Fever Renal cell Anemia
g F = g Ly Abdominal pain carcinoma Leukocytosis :
Fever tia
9 M 3 Right  No Abdominal pain  XGP Pyu _ Proteus
Anorexi Leukocytosis
orexia
. . S Pyuria )
10 M 3 (months) Right Therapy resistant ~ Fever Wilms’ tumor Leukocytosis
Fever
. Flank pain Renal abscess .
11 M 13 Left Therapy resistant Weight loss Renal tumor Anemia -
Anorexia
. . Fever Renal abscess
12 M 10 Right Therapy resistant Flank pain Renal tumor - -
13 M 3 Right Therapy resistant ~ Palpable mass Renal abscess %e;ix:a Proteus
. Wilms tumor  Leukocytosis
14 F 1 (months) Right No Fever el S -

F, female; M, male; XGP. xanthogranulomatous pyelonephritis; UPJO, ureteropelvic junction abstruction; N/A, not available from report.
*Previously medical treatment.

Samuel, et al.!! reported that most children present with
flank pain and high fever, and Levy, et al.'” reported that
most common symptoms in children included fever, ab-
dominal and/or flank pain, weight loss, malaise, anorexia,
and lower urinary tract symptoms. Similarly, the most com-
mon findings in Korean children were flank pain and high
fever (Table 3). The most common physical examination
findings included palpable mass, and no single radiologic
feature was diagnostic. In children, the differential diagno-
ses include Wilms’ tumor, neuroblastoma, clear cell carci-
noma, and inflammatory processes such as pyelonephrosis,
renal tuberculosis, and renal abscess.>!! XGP should be sus-

pected when there is a history of recurrent or therapy-resis-
tant pyelonephritis and presence of renal calculi, anemia,
and leukocytosis. The most commonly reported clinical
characteristics in the Korean literature were fever, abdominal
pain, anemia, leukocytosis, pyuria, palpable renal mass, and
stone. The right kidney was the dominantly affected side
(Table 1). Table 3 shows the clinical features of diffuse and
focal xanthogranulomatous pyelonephritis. Palpable mass,
renal calculi, non-visualization of kidney on intravenous
urography, and anemia were more frequently encountered
in the diffuse type than in the focal group. In children, the
clinical features and laboratory findings of XGP resemble
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Table 2. Radiological Studies and Findings

Patients’ No. Imaging studies Radiologic findings XGP type
! VU Calyceal deformity Focal
Renal scan Cold area
vu Calyceal deformity
2 us Renal mass Focal
CT Renal mass, perinephric space thickening
VU Non visualization, coexist calculi
3 CT Pyonephrosis, coexist calculi Diffuse
Renal scan Non visualization
uUsS Bilateral hydronephrosis, renal enlargement .
4 . Diffuse
CT Low attenuation, renal lobar enlargement
VU Non visualization, coexist calculi
(0N} Renal enlargement, coexist calculi .
5 . . . . . . Diffuse
CT Renal enlargement, perinephric space thickening, coexist calculi
Renal scan Non visualization
UsS Renal enlargement, coexist calculi
6 VU Non visualization, coexist calculi Diffuse
CT Low attenuation, coexist calculi, perinephric space thickening
(0N} Heterogenous echogenic renal mass
7 CT Low attenuated renal mass Focal
MRI Low signal intensity renal mass
UsS Hypoechoeic renal mass
8 CT Low attenuated renal mass Focal
MRI Intermediated signal intensity mass
us Hypoechoeic renal mass
9 Focal
CT Heterogenous, low attenuated renal mass
10 US Multilobulated hyperechoic mass lesion Focal
CT Irregular multilobulated low attenuated renal mass
VU Calyceal deformity
11 Focal
CT Renal enlargement, low attenuated renal mass
IVU Calyceal deformity
12 UsS Hypoechoeic renal mass Focal
CT Low attenuated renal mass
VU Non visualization, coexist calculi
13 uUsS Renal enlargement, coexist calculi, multiple cystic lesions Diffuse
CT Renal enlargement, coexist calculi
usS Heterogenous echogenecity
14 Focal
CT Low attenuated renal mass

XGP. xanthogranulomatous pyelonephritis; VU, intravenous urography; US, ultrasonography; CT, computed tomography; MRI, magnetic resonance imaging.

those of chronic pyelonephritis more closely than in adults.®
The histopathologic process is diffuse, involving the whole
kidney in 92% and focally confined in 8%." The diffuse
form of the condition in children occurs equally in boys and
girls, and the focal variant occurs more commonly in girls
(83%). The female to male ratio of 2.7-4.5 : 1 is observed
in adults.>!"" However, the Korean data showed that 35.7%
of cases were of the diffuse type, and 64.3% were the focal
type. The female to male ratio in the diffuse type was 0.25 :
1 and 0.8 : 1 in the focal type. According to these ratios, a
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higher incidence of XGP is observed in males (Table 3).
Recently, increasingly sensitive radiologic investigations
(ultrasonography, computed tomography, and magnetic res-
onance imaging) in combination with clinical suspicion
have made preoperative diagnosis possible.'® Ultrasonogra-
phy can demonstrate enlargement of the entire kidney with
multiple hypoechoic areas representing hydronephrosis and
calyceal dilatation with parenchymal destruction as well as
calculi. However, acoustic shadowing is an unpredictable
finding and may be masked by peripelvic fibrosis. In partic-
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Table 3. Clinical Features of Diffuse and Focal Xanthogranulomatous Pyelonephritis

Clinical features Diffuse type (n=5) Focal type (n=9) p value
Male : Female 4:1 1.25:1 0.19
Mean age (yrs) 5.444.5 7.3+6.2 0.25
Fever 4 8 0.36
Palpable mass 4 0 0.01
Abdominal/flank pain 2 6* 0.20
Anemia 5 3' <0.01
Leukocytosis 3 5' 0.44
Pyuria 4 4' 0.11
Urine culture Proteus (3) Proteus (1), E. coli (1)’ 0.11
Renal calculi 4 0 0.01
Non-visualization (IVU) 4 0 0.01
Renal involvement Right (3), Left (1), Bilateral (1) Right (7), Left (2) 0.28

IVU, intravenous urography.

p<0.05 significant.

*A child's symptoms could not catch.

"Two children had previously medical treatment.

Fig. 1. Case of child treated with conservative medical therapy alone. (A) Enhanced computed tomography of the abdomen shows hypoattenuating mass in
the right kidney. (B) Follow-up computed tomography 2 weeks later shows that the renal mass decreased in size.

ular, an atypical sonographic appearance is indistinguish-
able from some renal parenchymal diseases.'** CT remains
the most appropriate radiologic investigation. Typically, the
disease is diffuse, and a renal calculus may be seen in a
contracted renal pelvis of an enlarged kidney, with charac-
teristic low-attenuation and peripherally enhancing rounded
masses with rim enhancement.!?'?? Extrarenal extension of
the inflammatory process is frequently seen. Less common-
ly, the process is confined focally and difficult to differenti-
ate from malignant disease on radiologic studies.?! Accord-
ing to the Korean data, preoperative diagnoses in 5 children
with diffuse type XGP included ureteropelvic junction ob-
struction (2 children), renal cell carcinoma (1 child), renal
abscess (1 child), and XGP (1 child). The preoperative di-
agnoses of 9 children with focal type XGP were Wilms’ tu-
mor (4 children), renal cell carcinoma (2 children), renal
abscess (2 children), and XGP (1 child) (Table 1). In chil-

dren, it is important to ascertain the diagnosis before reach-
ing a therapeutic decision. A trial of antibiotic therapy or
nephron sparing surgery should be considered. However,
correct preoperative diagnosis in Korean children was made
in only 2 cases (Table 1). The treatment of choice for dif-
fuse XGP is nephrectomy and excision of the involved sur-
rounding tissue, and the treatment for focal XGP is partial
resection or enucleation after a trial of medical management
if indicated. However, focal XGP may be incorrectly inter-
preted as renal cell carcinoma. Therefore, thorough follow-
up and monitoring are necessary.>*% Only 1 child among 14
children identified in the Korean data was treated with con-
servative medical therapy alone, and follow-up CT showed
complete resolution of the renal mass (Fig. 1). However,
due to the limited number of cases reported, the multicenter
data, retrospective nature of the study, and limited quantity
of data available (for example, nuclear scan test can exam-
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ine the function of each kidney, however, not done in all
cases), our review needs further validation.

XGP in children is a rare condition, and preoperative diag-
nosis, especially of the focal type, remains challenging.
However, if a renal mass, particularly one of small size, is as-
sociated with fever, malaise, or flank tenderness, one should
consider the possibility of XGP. Since focal XGP common-
ly presents with a renal mass and is difficult to differentiate
from renal tumor, ultimate efforts, such as percutaneous re-
nal biopsy, should be made to establish the diagnosis. Once
an early diagnosis is made, the prognosis may be excellent
following appropriate management.

In conclusion, XGP in children is a rare condition, and
preoperative diagnosis is very important. Increasingly, sensi-
tive radiologic investigations, such as ultrasonography, CT,
and magnetic resonance imaging, in combination with clin-
ical suspicion have made preoperative diagnosis possible.
However, focal XGP may be misdiagnosed as renal malig-
nant disease. If a child presents with a renal mass, particu-
larly a small-sized solitary mass, that is associated with re-
current or therapy resistant urinary tract infection, fever,
leukocytosis, or renal stone, the possibility of XGP should
be considered.
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