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Pyelonephritis xantogranulomatosa is a very rare form of chronic kidney inflammation. Only a few hundred
cases have been described in children. The cause of the disease is not fully understood, but it is strongly correlated
with urolithiasis. The inflammatory process usually involves one kidney and is diffuse, rarely a form limited to the
part of the parenchyma is seen. The most common symptoms are abdominal pain, fever, weight loss, lack of appetite.
In imaging tests the kidney is enlarged, with a preserved shape, contains deposits in the calyx and pelvic system and
numerous hypoechogenic changes indicating abscesses. The most frequently isolated pathogens are E. coli and
P. Mirabillis. The authors present 2 cases treated in our center due to Pyelonephritis xantogranulomatosa. In both
cases a nephrectomy was performed.
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KcaHTorpaHynbomarto3Huii nienoHepput: 2 KNiHiuHi BUNagKu

M. Szymanek-Szwed, K. Zateska—Oracka, J. Samotyjek, K. Jobs, B. Jurkiewicz

Centre of Postgraduate Medical Education, Dziekanéw Lesny, Warsaw, Poland

KcaHTorpaHynbomaTto3Huit nienoHedpuT — Lie AyKe pigkicHa Gopma XpOHIYHOTo 3anaseHHA HUPOK. ONMCaHO NnLLE KiNbKa COTeHb BUMAAKIB LibOro
3aXBOPIOBaHHA Y AiTel. MpuunHa 3aXBOPIOBAHHA A0 KiHLA He 3p03yMmina, ae BOHa TiCHO NOB’A3aHa 3 ce4oKam’siHO0 XBOPO6010. 3anasbHuiA NpoLLec 3a3BKYait
BK/II0YAE OAHY HUPKY i € AndY3HUM, pigLle cnocTepiraeTbca popma, Lo 0OMeKeHa YacTUHOK NapeHximu. Halbinbl nowmMpeHnMmu cMMnToMamm € 6inb y
KMBOTI, IMXOMaHKa, BTPaTa Barw, BiACyTHICTb aneTuTy. Mpu BidyanisaLinH1X JOCNIAKEHHAX BUAHO, O HUPKa 36iNblueHa, He 3MiHeHOI GOpMU, NPUCYTHI
BiZlKNaZlEHHA B YaLLEYL,i | TA30BIi CUCTEMI, @ TAKOXK YNCAEHHI FiNOEXoreHHi 3MiHW, WO cBig4aTh Npo abcuec. MaToreHamu, Wo BUAINAIOTL HavacTiwe, € E. coli
Ta P. mirabillis. ABTOp1 po3rnafatoTb Ba BUNaAKM NiKyBaHHA KCAHTOrPaHYNbOMATO3HOTO NieNoHedpUTY B HaLWoMmy LieHTpi. B 060x Bunagkax 6yno nposeseHo
HedpeKToMilo.

Knto4osi cnoea: fjTv, XpoHiuHe 3ananeHHs HUPOK, KCAHTOrpaHyAeMaTo3HUI NienoHedpUT.

KcaHTOrpaHYHEMaTO3HbIﬁ nuenoued)pm: 2 KIMHNYECKNX cnyyan

M. Szymanek-Szwed, K. Zateska—Oracka, J. Samotyjek, K. Jobs, B. Jurkiewicz

Centre of Postgraduate Medical Education, Dziekandw Lesny, Warsaw, Poland

KcaHTorpaHynemaTtosHblii nnesoHedpuT — 3T0 04eHb peaKkas popma XPOHUYECKOro BocnaneHua nodek. OnucaHbl TONbKO HECKO/IbKO COTEH C/yYaes 3TOro
3abonesanua y getei. MpuunHa 3aboneBaHNA L0 KOHLA HEMOHATHA, HO OHA TECHO CBA3aHa C MOYeKaMeHHOM 601e3HbI0. BocnannTenbHbIi npoLecc 06bI4HO
BK/IIOYAET O4HY MOYKY 1 asnseTca Auddy3HbIM, pexe HabatoaaeTca Gopma, OrpaHUYeHHan YacTbio napeHxMmbl. Hanbonee pacnpocTpaHeHHbIMU
CMMNTOMaMM ABAAOTCA 6ONb B XKMBOTE, IMXOPaAKa, NOTepA Beca, OTCYTCTBME anneTuTa. Mpu BU3yann3mMpoBaHHbIX UCCNEA0BAHMAX BUAHO, YTO NOYKa
YBE/IMYEHA, HE U3MEHEHHOM (POPMBbI, MPUCYTCTBYIOT OT/IOXKEHWS B YALLEYKE M Ta30BOM CUCTEME, @ TaKXKE MHOTOYMUC/IEHHBIE TMMO3XOTEHHbIE U3MEHEHMS,
cBuaeTenbCTByoWMe 06 abeueccax. Hanbosee Yacto BbigenseMbiMu natoreHamu asastotea E. coli v P. mirabillis. ABTopbl paccmaTpuBaloT 4ga Cyyan
NleYeHuns KCcaHTorpaHy1eMaTo3Horo nuenoHedpuTa B Hallem LieHTpe. B o6ounx cayyanx bbina nposeaeHa HedppakTomms.

Knroyesble cnosa: pety, XPOHKUYEeCKoe BOCnasneHne noYek, KcaHTOFpaHynEMaTO3HbIVI I'WIeI'IOHed)pMT.

Introduction

Pyelonephritis xantogranulomatosa is a very rare
form of chronic kidney inflammation. It usually affects
people between 40 and 60 years of age, only a few hun-
dred cases are described in children [4,5]. The cause of
the disease is not fully understood; however, it often co-
exists with urolithiasis. Other suggested causes include
prolonged antibiotic therapy with associated disorders

in urinary outflow and infection, dyslipidemia, dysfunc-
tional lymphatic drainage, and renal ischemia [2]. The
most frequently isolated pathogens in cultured urine are
E. coli and P. mirabilis [2]. The inflammatory process
usually involves one kidney and is diffuse, rarely has the
form limited to the part of the parenchyma. The most
common symptoms are abdominal pain, fever, weight
loss, and lack of appetite. During physical examination,
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pain in one side of the abdomen and abdominal tumour
are most often found [1-4].

In additional tests high inflammatory markers (WBC,
CRP, PCT) are found, anemia, often pyuria. In imaging
tests the kidney is enlarged, with shape preserved, it can
contain deposits in the calyces and pelvic system and
numerous hypoechogenic changes corresponding to ab-
scesses. Urography and renal scintigraphy usually show
impaired organ function [1,2,5].

The test of choice in the suspicion of pyelonephritis
xantogranulomatous is computed tomography, which
allows to assess the advancement of the process and in-
filtration of adjacent tissues [1,4,5].

In differential diagnosis in children, the Wilms tumor,
neuroblastoma, clear cell carcinoma, inflammatory pro-
cess in the form of pyonephrosis, kidney tuberculosis,
kidney abscess should be considered [4].

In cases of limited inflammation, an attempt is made
to conservative treatment, but in most cases of diffuse
process, nephrectomy turns out to be the only effective
treatment [1,2,4].

The final diagnosis can be made on the basis of histo-
pathological examination, where the kidney tissue is
replaced by infiltrates of mononuclear lipid-laden mac-
rophages, so-called foam cells [2,3,4].

Case description

Case 1

The authors present a case of less than 3-year-old girl
treated for left kidney pyelonephritis xantogranulomatosa.

About a year before admission, the patient started re-
porting pain during micturition. Redness of the external
urethra was found, urinary tract infection was diag-
nosed and treated with Amoxicillin (July 2016), followed
by prophylactic furazidine for approximately 12 months.

Abdominal ultrasound was performed due to the per-
sistence of the symptoms (I 2017), finding in the lower
calyx of the left kidney 2 deposits of 7 mm and 11 mm,
and the remaining calyces of this kidney filled with hy-
perechogenic urine, with small reflections.

In the next US (July 2017) it was found: (1) in the left
kidney, the heterogeneous renal cortex, with focal le-
sions of the average diameter about 18mm, with hyper-
echogenic, calcified walls - this picture has not been
present in the study so far; (2) in the calyx-pelvis system,
shading structures with a total dimension of 16 mm,
probably shading deposits, each approx. 8 mm, a pro-
gression compared to the previous study. The patient was
qualified for planned diagnosis of urolithiasis. Repeated
urinalysis showed no abnormalities, and urine cultures
were sterile. The patient was hospitalized several times
due to inflammatory changes in the lungs. In August

2016 she was treated with Amoxicillin due to pharyngi-
tis; infestation of oatosis and ascariasis, and microcytic
anemia were diagnosed. She periodically reported burn-
ing of the vulva during micturition. Parents reported a
lack of appetite in the child, insufficient weight gain was
found (200 g in 9 months).

In September 2017, one year after the onset of symp-
toms, at the admission to the Department of Pediatrics,
Nephrology and Allergology of the Military Institute of
Medicine, the child was in good general condition. In
physical examination there was inflammation of the cor-
ners of the mouth, the suppression of reverberation on
the right side under scapula, the left kidney was palpable.
In additional tests, the exponents of inflammation incre-
ased (WBC 19.5 thousand, Neutrophils 65%, CRP
21.3 mg/dl, passive reaction 64 mm/h), microcytic ane-
mia, normal renal and hepatic function parameters, no
signs of urinary tract infection, elevated concentration
of D-dimers and fibrinogen were found. Chest X-ray
showed bilateral cavital consolidations. Pneumonia was
diagnosed and empiric antibiotic therapy (Ceftriaxon
IV) was administered, and a slight reduction in inflam-
matory markers was obtained. Suspecting the atypical
etiology, Clarithromycin was introduced in the treat-
ment. In control tests, inflammatory factors were ob-
served to increase, previous antibiotic therapy was chan-
ged to Ceftazidime and Amikacin I'V.

In the ultrasound the liver was enlarged, 113 mm
long, with somewhat inhomogeneous echogenicity, with
no focal changes, kidneys in typical location, moving
while breathing, the right 89 mm, the left 108 mm. In the
left kidney the cortical layer was inhomogeneous, hyper-
trophied, with faded corticomedullary differentiation,
in the pelvis there were deposits of 17 mm and 8 mm; the
renal pelvis system of the right kidney and both ureters
were normal. In the next test the left kidney enlarged to
115 mm, with faded corticomedullary differentiation,
was swollen, in the area of the lower pole, outside the
kidney capsule, an inhomogeneous hypoechogenic
change of 43x22 mm (abscess?) was found.

In computed tomography with the urographic phase,
the kidney was significantly enlarged, mainly in the axial
dimension, with the features of doubling the pelvic and
calyx system. The upper part of the kidney was with nor-
mal thickness of the parenchyma and corticomedullary
differentiation with moderately enlarged kidney calyces.
The lower renal pelvis of the left kidney probably occ-
luded, surrounded by contrasting inflammatory fibrous
tissue, in the pelvic lumen there was 17x8 mm calcified
casting; significantly widened renal calyces of the lower
renal parenchyma contained homogeneous hypodense
content — the image suggested dense fluid content.
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Fig.1. Left kidney, case 1: A—external appearance, B —internal appearance

Fig.2. Left kidney, case 2, internal appearance

In the left renal space, along the posterior renal fascia,
polycyclic, fluid reservoirs with a maximum transverse
dimension of approximately 30x20 mm (most likely ab-
scesses), and free fluid were found. «The picture may
correspond to complicated pyelonephritis xantogranu-
lomatosa of the left kidney». The left ureter narrowed
below the renal pelvis. Numerous enlarged lymph nodes
on the course of kidney vessels, and free fluid in the rec-
touterine excavation were found.

Due to progressive anemia (Hb 8.5 g/dl) red blood
cell concentrate was transfused.

After urological consultation the girl was qualified for
urgent nephrectomy and was referred for further treat-
ment at the Department of Pediatric Surgery and Pedia-
tric Urology in Dziekanéw Lesny.

Incision was done in the left udercostal-lumbar re-
gion. The tumor boundaries reached the midline of the
body, the left hip and the left subphrenic region. The pe-
ritoneum was removed in stages. Perirenal abscesses
were opened during the preparation. The cultures were
harvested. The kidney was separated from the surroun-
ding tissues. With argon coagulation, the renal paren-
chyma was punctured, the pelvic system reached and the
pus exuded from the inside of the kidney. The kidney
was completely removed together with the upper part of
the ureter. (Fig. 1, A, B) The renal area was rinsed with
Gentamycin, and a drain was left. 260 ml of PRBC were
transfused.

Proteus mirabillis was found in the culture of abscesses.

The early postoperative course was complicated by
paralytic occlusion of the gastrointestinal tract, very
high inflammatory markers (CRP 494.6 mg/dl, PCT
5.74 ng/ml, WBC 24, 32 thousand, Neut 83.3% PIt
851 thousand) and transient diuresis disorders were ob-
served, forced diuresis — furosemide, dopamine. The
patient received Amikacin, Cylastatin with Imipenem,
Vancomycin; then after the culture was found, Vanko-
mycin was discontinued, and Ceftriaxone was introdu-
ced, Nystatin, and Lactobacillus rhamnosus.

Hepatic and renal parameters as well as urine tests
were normal throughout the whole period of the disease.

Further postoperative course correct.

Standardization of inflammatory parameters was ob-
tained. Histopathological examination confirmed the

diagnosis of pyelonephritis xantogranulomatosa of the
left kidney.
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The girl was discharged home in a good general and
local condition.

The patient remains under outpatient control. She
does not report any complaints. Except the scar after ne-
phrectomy, there are no abnormalities in physical exa-
mination, normal appetite, normal weight gain, abdo-
minal ultrasound without pathology, and normal
laboratory blood and urine tests.

Case 2

Girl, 11 years old, admitted with diagnosis of a left
kidney abscess.

In an interview she reported for about a month high
fever and lower urinary tract symptoms. Initially was
treated as outpatient. Ten days before admission to the
Department of Pediatrics, she was highly feverish, repor-
ted difficult urination and cough. She had been treated
with Roxithromycin for seven days and 1-day with Fu-
razidine without effect.

Then she was treated in the Department of Pediatrics
at the district hospital. On admission she was in a quite
good general condition, with high indicators of inflam-
mation, and moderate leukocyturia (25/hpf). Cefotaxi-
me followed by Ceftazidime were administered. Due to
the persistent hectic fever on the 6th day of hospitaliza-
tion, ultrasound was performed, which revealed a chan-
ge corresponding to abscess of the left kidney. The dia-
gnosis was confirmed in computed tomography and the
girl was referred to the Pediatric Surgery and Pediatric
Urology Clinic, CMPE.

At admission, the girl was in a quite good general con-
dition with a positive Goldflamm sign on the left side.
The inflammatory exponents significantly increased
(CRP 223.5 mg/L N<10, WBC 17.83, Neut 80%). After
administration of Imipenem and Amikacin, puncture
and drainage of the lumbar abscess was performed. Dur-
ing the procedure, suspicion of xantogranulomatous
pyelonephritis was raised.

During the postoperative period, the patient’s mood
improved, the body temperature remained normal, there
was a slight decrease in the inflammatory markers
(97 mg/1), followed by another increase to 188 mg/1.

In an abscess culture: E. coli were quite numerous.

On the third postoperative day US found an area of
the residual abscess with a diameter of about 17 mm,
circumferentially small band-like hyperechoegenic ar-
eas — the possibility of infiltration of perirenal fat tissue.

On the fifth day after the abscess drainage, extensive
inflammation including perirenal fat tissue, renal fas-
cia, and peritoneal fat near the splenic colon were de-
scribed in computed tomography. In order to confirm
or rule out the inflammatory process of the type of

pielonephritis xantogranulomatosa of the kidney, NMR
was performed.

Due to the extent of the inflammatory process, left-
sided nephrectomy was performed (Fig. 2).

During the procedure, 2 units of red blood cells con-
centrate were transfused.

In the first days after the surgery, high exponents of
inflammation persisted. Antibiotic therapy was used:
Imipenem, Amikacin and Metronidazole. On the fourth
day after surgery, the Foley catheter and drains were re-
moved from the kidney bed. Normalisation of labora-
tory exponents and gradual improvement of the general
condition followed. The post-operative wound healed
correctly.

The patient was discharged home in a good general
condition.

Under outpatient control without complaints; a
month after the surgery the ultrasound showed no pa-
thology.

Discussion

Pyelonephritis xantogranulomatosa is a very rare
form of chronic kidney inflammation with unclear caus-
es. The literature shows the relationship of the disease
with disorders in urinary outflow, stones, infections and
prolonged antibiotic therapy [2-5]. In the first patient,
pyelonephritis xantogranulomatosa occurred in the
doubled kidney, in the lower system, then covering the
entire organ; additionally, the presence of deposits in the
kidney changed by inflammation was found. It should
also be noted that both patients in the period preceding
the diagnosis were subjected to long-term antibiotic
therapy due to recurrent respiratory infections and
chronic urinary tract infections. Treatment of the first
patient was one-stage due to the intensification of the
inflammatory process at the time of diagnosis. In the
second patient, an attempt was made to save the kidney
by draining the abscess, and in the next stage, because of
the expansion of the process — nephrectomy was per-
formed on the 10th day of the disease. Proteus mirabillis
and Escherichia coli were found in the cultures, which
are also reported in the literature as the most common
pathogens [2,5]. It is interesting that only one kidney is
involved in the process, despite the generalized inflam-
matory reaction.

The diagnosis of pyelonephritis xantogranuloma-
tosa is complicated and confirmation of the diagnosis
is possible only on the basis of histopathological exa-
mination. In imaging studies, the kidney is enlarged,
with shape preserved, it can contain deposits in the
calyx and pelvic system and numerous hypoechogenic
changes corresponding to abscesses. Urography and
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renal scintigraphy usually show impaired organ func-
tion. The test of choice in the suspicion of pyelonephri-
tis xantogranulomatosa is computed tomography,
which allows to assess the advancement of the process
and infiltration of adjacent tissues [1,2,4,5]. In differ-
ential diagnosis in children, the Wilms tumor, neuro-
blastoma, clear cell carcinoma, inflammatory process
in the form of pyonephrosis, kidney tuberculosis, kid-
ney abscess should be considered [4].

In both cases described, the diagnosis of xantogranu-
lomatosa was confirmed in histopathological examina-
tion. Qualification for nephrectomy was based on imag-
ing studies (CT and NMR) and persistent high
exponents of infection. In the opinion of the authors, the
diagnosis based on imaging studies requires a lot of ex-
perience, which is difficult to obtain due to the occa-
sional occurrence of the disease described.

Conclusions

Pyelonephritis xantogranulomatosa should be suspect-
ed in all children with kidney, perirenal or psoas abscess
and with urine outflow obstruction, renal mass and / or
non-functioning kidney with or without urolithiasis [1].
Patients schould be directed to highly specialized centers.

Bigomocri npo aBTopiB:

In justified cases, an attempt can be made to preserve
the kidney, but in most cases nephrectomy remains the
only effective treatment, whereas some authors empha-
size the importance of percutaneous drainage prior to
surgery [1,3-5].

The researches were carried out in accordance with
the principles of the Helsinki Declaration.

The informed consent of the patient was obtained for
conducting the studies.

The authors declare they have no conflict of interest.
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