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Article

A 13-month-old Hispanic male with a past medical history 
significant for congenital bilateral hydronephrosis with a 
nonfunctioning right kidney, undescended left testis, and 
anemia for 2 months presented to the Pediatric Nephrology 
Clinic for a routine follow-up. History taken that day revealed 
that the patient had progressive abdominal distention with 
associated pain and fussiness over the past 2 months. His 
mother attributed his fussiness to severe constipation, which 
was made worse by addition of iron supplements he was pre-
scribed 2 months prior for a microcytic anemia with a hemo-
globin of 7.9 gm/dL. There were no reported fevers, poor 
feeding, or concerns about abnormalities in his urine. 
Medications at time of visit included ferrous sulfate and a 
multivitamin with iron.

His birth history was significant for prenatally diagnosed 
mild bilateral hydronephrosis with right-sided hydroureter at 
33 weeks gestation. He was born at 36 weeks and required a 
neonatal intensive care unit stay of 9 days for prematurity and 
hyperbilirubinemia. There was no family history of renal tumor 
or renal anomalies. Throughout the first year of life, he was 
growing and developing normally with no signs or symptoms 

of UTI (urinary tract infection) and no unexplained fever. He 
had not been on UTI prophylaxis at any time during the first 
year of life.

The patient was followed since birth by Pediatric 
Nephrology for bilateral hydronephrosis with multiple radio-
logic studies acquired. A summary of the radiologic studies is 
as follows: the patient had mild bilateral hydronephrosis at 
birth with a normal voiding cystourethrogram. At 4 months of 
age, a renal ultrasound showed stable bilateral hydronephro-
sis with multiple hyperechoic structures that were interpreted 
by the radiologist as possible renal stones. Hydronephrosis of 
the right kidney progressed to severe by 7 months of age with 
suggestion of ureteropelvic junction obstruction and persis-
tence of hyperechoic structures. A renal nuclear scan with 
lasix (Mag-3 scan) was performed at 9 months of age, which 
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Abstract
Xanthogranulomatous pyelonephritis is an uncommon chronic inflammatory renal disorder caused by chronic infection with 
gram-negative bacteria leading to destruction of the renal parenchyma and replacement with foamy lipid-laden macrophages. 
Renal malakoplakia is another rare form of chronic inflammatory granulomatous disease in the kidney associated with 
infection usually occurring in adults with immunocompromised status or debilitating disease. It is hallmarked by the finding 
of foamy histiocytes with distinctive basophilic inclusions (Michaelis-Gutmann bodies). We present a case of a 13-month-
old male with history of congenital hydronephrosis who presented with clinical and radiologic findings suggestive of 
xanthogranulomatous pyelonephritis. However, further pathologic studies revealed the presence of Michaelis-Gutmann 
bodies, which are pathognomonic for renal malakoplakia. With this case we hope to bring further evidence to support 
that these two conditions are not mutually exclusive but rather represent two pathologic processes on the same disease 
spectrum.
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showed a poorly functioning right kidney (3%) with normal 
function of the left kidney (97%) associated with compensa-
tory hypertrophy by renal ultrasound. The right kidney at that 
time was assumed to be a dysplastic, nonfunctioning kidney 
since birth. Serum creatinine was normal.

Physical exam on the day of presentation revealed a fussy 
infant with vital signs significant for an elevated heart rate of 
163, respiratory rate of 32, a blood pressure of 128/86, and 
temperature of 36.8°C. His abdomen was distended, mildly 
tender to palpation, firm (but not rigid), and tympanic to per-
cussion without ascites. The abdominal exam was concern-
ing for an abdominal mass. The left testis was palpated in the 
inguinal canal.

An ultrasound of the abdomen was performed on the day 
of presentation, which demonstrated an enlarged right kid-
ney at 10.7 cm in length with dysmorphic changes concern-
ing for Wilm’s tumor and a normal left kidney (8.2 cm in 
length). The patient was admitted for further workup of a 
renal mass. Laboratory findings on admission showed a nor-
mal serum blood urea nitrogen and creatinine, persistence of 
a microcytic hypochromic anemia (Hgb 7.4g/dL) despite 
adequate iron supplementation, leukocytosis with a neutro-
philic predominance, low iron, and low albumin. Lactate 
dehydrogenase and ferritin were within normal limits. 
Urinalysis showed no microscopic blood, moderate leukocyte 
esterase, negative nitrites, and 18 white blood cells/high-
power field. Urine culture and blood cultures were negative 
on admission. A magnetic resonance imaging (MRI) of the 
abdomen and pelvis (with and without contrast) showed a 
severely hydronephrotic right kidney with advanced paren-
chymal atrophy likely related to ureteropelvic junction obstruc-
tion; however, no radiologic structures in the kidney were 
suspicious for malignancy. There was a complex perinephric 
fluid collection that extended into the abdominal wall with 
radiologic findings consistent with abscess formation with sig-
nificant mass effect on adjacent abdominal structures with 
extension into the right psoas/iliacus muscles.

This imaging suggested an infectious process, rather than 
a malignant process, which was surprising in the absence of 
fever, systemic signs and symptoms of infection, and nega-
tive urine and blood cultures. One could only assume that a 
walled-off abscess occupied the entire right kidney with no 
communication to the collecting system/bladder. A percuta-
neous nephrostomy tube was placed that drained purulent, 
foul-smelling fluid with no urine seen. The fluid grew out 2 
species of Proteus mirabilis. He continued to remain afebrile 
and without any clinical signs or symptoms of infection. He 
was initially treated with continuous nephrostomy tube 
decompression and oral antibiotics (Augmentin and Cefdinir) 
for 7 weeks with planned delayed surgical nephrectomy. The 
decision to delay surgical nephrectomy and continue with a 
prolonged course of antibiotics was to reduce infectious 
inflammatory processes that could hinder a stable recovery 
and reduce the likelihood of wound infection and poor heal-
ing process with complications. He was followed weekly in 

clinic at which time routine cultures (fungal and bacterial) 
from the nephrostomy tube were sent to follow any species 
changes and changes in resistance patterns of organisms. 
However, Proteus continued to grow from nephrostomy tube 
drainage and the resistance pattern remained unchanged 
throughout the course. At about 4 weeks into outpatient treat-
ment, the collecting system became patent, and he developed 
positive urine cultures for the first time with Proteus mirabi-
lis, which was growing from the nephrostomy tubes as well. 
He remained afebrile and asymptomatic throughout the 7 
weeks of outpatient therapy. Fungal cultures were sent on 
urine and nephrostomy tube drainage, which were negative.

A right nephrectomy was performed at 7 weeks and he 
was discharged home after 12 days of hospitalization and 
was afebrile. In the postoperative period, his renal function 
remained normal and he had no further infectious complica-
tions. The chronic microcytic hypochromic anemia (nadir 
7.4 g/dL) that was observed in the 2 months prior to treat-
ment and surgical repair resolved spontaneously after 
nephrectomy and was thought to be secondary to chronic 
inflammatory processes in the right kidney.

After nephrectomy the pathologic examination of our 
patient’s specimen showed a grossly enlarged right kidney 
(178 g) with a nodular outer surface and attached to a portion 
of the muscle. The specimen was bivalved to reveal collec-
tions of yellow-green purulent material, contained within the 
renal calyces and scattered focal areas of necrosis shown in 
Figure 1A. The renal capsule was thickened, fibrotic, and 
ranging in size from 0.7 to 1.3 cm, and thinning of the renal 
cortex was grossly noted (Figure 1B). No area of normal or 
uninvolved renal tissue was apparent and no calculi were 
grossly identified. As shown in Figure 1B, microscopic 
examination by hematoxylin and eosin staining revealed sig-
nificant increase in the size of the renal capsule and a 
decreased amount of perirenal adipose tissue. As seen in 
Figure 1C, there is extensive granulomatous inflammation, 
foamy histiocytes, and marked chronic interstitial inflamma-
tion. Detection of granulomas prompted further investigation 
by Fite and Grocott-Gomori’s methenamine silver special 
stains, which were negative for acid fast bacilli and fungal 
elements, respectively. Bacterial colonization, acute abscess, 
and suppurative inflammation were noted on hematoxylin 
and eosin sections, as consistent with gross findings. Special 
stain, calcium von Kossa, was performed which revealed 
multiple Michaelis-Gutmann bodies–targetoid structures 
(Figure 1D) and concentric concretions both within the histio-
cyte cytoplasm as well as in the stroma. The presence of 
Michaelis-Gutmann bodies, along with granulomatous 
inflammation, and the presence of foamy histiocytes are char-
acteristic features for the diagnosis of renal malakoplakia.

Discussion

In this case, a young child presented with a renal mass that, 
based on the age, was at high risk for developing a Wilm’s 
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tumor but instead was diagnosed with a chronic granuloma-
tous infection of the kidney due to a congenital renal anom-
aly. This child lacked all the common symptoms of infection 
except for an elevated white blood cell count and anemia of 
chronic disease. It remains speculation whether screening uri-
nalysis or urine culture during routine follow-up in the year 
prior would have lead to an earlier diagnosis in the absence of 
overt UTI symptoms. In reviewing the adult literature, UTI 
was present in about half of the adult cases of xanthogranulo-
matous pyelonephritis (XGP) at the time of presentation 
despite a significant renal parenchymal infection that indi-
cates urinalysis is surprisingly not a sensitive screening 
tool.1,2 Of the pediatric case reports described in the literature, 
abdominal mass (rather than UTI with overt pyelonephritis 
symptoms) is the presenting sign and would argue against the 
practice of routine urine screening for these conditions.3

Initial imaging was with renal ultrasound followed by 
MRI to further delineate whether the mass was solid, cystic, 
or mixed. MRI imaging did not support findings of a solid 
renal mass such as Wilm’s tumor but instead was consistent 

with significant urinary tract obstruction, inflammation with 
parenchymal destruction. Nephrostomy tube placement 
relieved the obstructive process but based on imaging, renal 
recovery was not possible due to parenchymal destruction 
from granulomatous inflammation and ongoing infection, 
which could not be cleared with medical therapy. Consistent 
with this idea was compensatory hypertrophy of the remain-
ing, normal left kidney, indicating that the right side was not 
functional for a long period of time. Therefore, medical treat-
ment versus surgical nephrectomy would have not been ben-
eficial in this case. Indeed, nephrectomy is the procedure of 
choice for XGP and malakoplakia involving the kidney itself, 
since the granulomatous inflammation causes irreversible 
changes to the renal parenchyma as well as the risk of sepsis 
from a chronic infected tissue mass. There are case reports in 
pediatric patients utilizing laparoscopic approaches and par-
tial nephrectomies when only a small portion of the renal 
parenchyma is affected.3,4 In addition, there are some reports 
of malakoplakia treated medically when only the lower uri-
nary tract is involved.5

Figure 1. (A) Gross image of the right kidney, bivalved in fresh state: yellow arrow demonstrates collections of yellow-green purulent 
material in calyces; blue arrow demonstrates thickened white sclerotic renal capsule; red arrow demonstrates thinning of renal cortex. 
(B) Hematoxylin and eosin stained section of the kidney. Yellow bracket indicates the thickened capsule. Blue arrow indicates decreased 
perirenal adipose tissue. Original magnification, 25×. (C) Hematoxylin and eosin stained section. Yellow circle indicates granuloma 
formation with foamy histiocytes; orange dashed-circle indicates interstitial chronic inflammation. Original magnification, 200×. (D) 
Calcium von Kossa special stain. Insert: Targetoid structure represents a Michaelis-Gutmann body. Multiple concentric concretions in 
the histiocyte cell cytoplasm and in the extracellular spaces are circled in green. Original magnification, 200×.
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Renal malakoplakia is a form of chronic inflammatory 
granulomatous disease with the pathologic marker of 
Michaelis-Gutmann bodies, which most often effects the uri-
nary tract system in patients with underlying systemic dis-
eases or an immunocompromised state. Gram-negative 
bacteria are most often associated with renal malakoplakia 
with Escherichia coli found in more than two thirds of cases. 
Renal malakoplakia in children is extremely rare.6 Michaelis-
Gutmann bodies are described as basophilic, concentric 
inclusions with amorphous material or foci of calcifications.7 
These structures are thought to represent accumulations of 
incompletely digested microbes as a result of defective 
phagocytosis.7,8 Renal malakoplakia is a histological diagno-
sis and has nonspecific radiologic findings. Most patients 
demonstrate renal enlargement, disorganization of the renal 
structures, and poor echogenicity of the kidney on ultrasound 
examination.9

XGP is an uncommon chronic inflammatory renal disor-
der that is characterized by the destruction of the renal paren-
chyma and its replacement by solid sheets of foamy lipid-laden 
macrophages. XGP usually develops during a chronic kidney 
infection associated with urinary tract obstruction. Gram-
negative bacteria are also implicated, most commonly Proteus 
mirabilis or E coli. XGP can mimic Wilm’s tumor or other 
neoplastic disorders.6 XGP is further divided into 3 stages 
based on whether it is confined to the kidneys or extends into 
the surrounding adjacent structures. Ultrasound imaging will 
reveal enlargement of the entire kidney, hypoechoic renal 
areas of calyceal dilatation and parenchymal destruction, and 
the presence of perinephric fluid collections are often noted. 
A computed tomography scan may reveal intrarenal lesions 
such as calculi, areas of renal destruction, and abscesses.10 
Gross examination reveals replacement of renal parenchyma 
with fatty tissue. Microscopic examination typically demon-
strates granulomatous inflammatory infiltrate with foamy his-
tiocytes, some multinucleated giant cells, lymphocytes, 
plasma cells, and neutrophils, but no Michaelis-Gutmann 
bodies are seen.11

Cases of renal malakoplakia and XGP resemble each 
other closely, both grossly and histologically. Both disease 
processes involve granulomatous inflammation causing 
destruction of renal parenchyma. Therefore, nephrectomy is 
the treatment of choice for XGP and most cases of malakopla-
kia. The distinctive feature of malakoplakia is the presence of 
Michaelis-Gutmann bodies both within the histiocyte cyto-
plasm and extracellular spaces as was seen on pathology in 
our case and reported elsewhere in the literature.7,8,11 However, 

despite the presence of Michaelis-Gutmann bodies, clini-
cally and radiographically our patient’s presentation is more 
consistent with XGP; the bacterial culture revealed Proteus 
mirabilis, he had ultrasound findings consistent with XGP, 
and destruction of the renal parenchyma with extension into 
the perirenal tissues with abscess formation. We present this 
case as further evidence that malakoplakia and XGP are not 
exclusive diagnoses but are likely 2 separate entities related 
to each other on a spectrum.6

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interest with respect 
to the research, authorship, and/or publication of this article.

Funding

The author(s) received no financial support for the research, author-
ship, and/or publication of this article.

References

 1. Li L, Parwani A. Xanthogranulomatous pyelonephritis. Arch 
Pathol Lab Med. 2011;135:671-674.

 2. Addison B, Zargar H, Lilic N, Merrilees D, Rice M. Analysis 
of 35 cases of xanthogranulomatous pyelonephritis. ANZ J 
Surg. 2015;85:150-153.

 3. Shinde S, Kandpal DK, Chowdhary SK. Focal xanthogranu-
lomatous pyelonephritis presenting as renal tumor. Indian J 
Nephrol. 2013;23:76-77.

 4. Brown JF, Chamberlain JC, Roth CC. The role of laparoscopic 
nephrectomy in pediatric xanthogranulomatous pyelonephritis: 
a case report. Case Rep Urol. 2013;2013:598950.

 5. Sanchez LM, Sanchez SI, Bailey JL. Malacoplakia presenting 
with obstructive nephropathy with bilateral ureter involve-
ment. Nat Rev Nephrol. 2009;5:418-422.

 6. Yiğiter M, Ilgici D, Celik M, Arda IS, Hiçsönmez A. Renal 
parenchymal malcoplakia: a different stage of xanthogranulo-
matous pyelonephritis? J Pediatr Surg. 2007;42:E35-E38.

 7. Rosai J. Rosai and Ackerman’s Surgical Pathology. Vol. 1. 
10th ed. New York, NY: Elsevier; 2011:1162.

 8. Bostwick D, Cheng L. Urological Surgical Pathology. Vol. 1. 
2nd ed. New York, NY: Elsevier; 2008:51-54.

 9. Dharmadhikari R, Crisp A. Sequential changes in sonographic 
appearances of childhood renal malakoplakia progressing to 
end stage renal failure. J Ultrasound Med. 2006;25:1219-1222.

 10. Kim JC. US and CT findings of xanthogranulomatous pyelone-
phritis. Clin Imaging. 2001;25:118-121.

 11. Esparza AR, McKay DB, Cronan JJ, Chazan JA. Renal paren-
chymal malakoplakia. Histiologic spectrum and its relationship 
to megalocytic interstitial nephritis and xanthogranulomatous 
pyelonephritis. Am J Surg Pathol. 1989;13:225-236.


