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INTRODUCTION

Xanthogranulomatous pyelonephritis (XGP) is a severe, 
atypical chronic inflammatory disease accounting for 
6/1000 surgically proved cases of chronic pyelonephritis, 
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ABSTRACT

We report a case of xanthogranulomatous pyelonephritis 
(XGP) complicated by shaped urolithiasis, severe 
hydroureteronephrosis and kidney exclusion treated 
by laparoscopic-assisted nephroureterectomy. 
A 9 year-old boy was referred to us for recurrent 
episodes of urinary tract infection, abdominal pain and 
severe hydronephrosis. Abdominal CT and a Tc-99m 
MAG3 scan showed a non-functioning obstructed 
kidney with shaped urolithiasis of the distal ureter. 
XGP was suspected, and nephroureterectomy was 
performed by laparoscopic distal ureterectomy and 
open extraperitoneal nephrectomy. This technique 
avoided the need for a more extended nephrectomy 
incision or even a second iliac incision. It also ensured 
complete excision of the distal ureter with minimal risk 
of developing the ureteral stump syndrome, which 
sometimes follows nephroureterectomy. We believe 
that laparoscopic-assisted nephroureterectomy may 
be a suitable technique in those cases of diffi cult 
nephrectomy where a ureteral stump syndrome is 
likely to develop.
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Case Report

characterized by destruction and replacement of renal 
parenchyma with granulomatous tissue containing 
histiocytes and foamy cells. XGP was first described in 
1916 in adults, while the first paediatric case was observed 
in 1963.[1] It is commonly associated with chronic urinary 
obstruction, UTI, urolithiasis and severe renal damage. 
The peak incidence is in the sixth to seventh decade, with 
a female predominance, and the left kidney is more often 
affected.[2] Its aetiology is still unclear, though as many as 
six causes have been proposed: 1) urinary obstruction, 
2) urinary tract infection (UTI), 3) abnormal lipid 
metabolism, 4) lymphatic obstruction, 5) altered immune 
response and 6) vascular occlusion.[3] The finding of 
lipids and cholesterol accumulation in the lesions has 
not been clarified yet.[4] Two forms of XGP have been 
described: A) diffuse (83-90%) and b) focal (10-17%). 
The focal form has been defined “the great imitator” 
because is often misdiagnosed as renal neoplasm. Malek 
and Elder have proposed a staging for XGP, STAGE I: 
The lesion is confined to the kidney; STAGE II: There is 
infiltration of Gerota’s space; STAGE III: XGP extends to 
perinephric space and other retroperitoneal structures.[5] 
Pseudoinflammatory tumours such as XGP can affect 
many organs such as gallbladder, appendix, bone[6], 
ovarian[7], bladder[8], rectum[9], prostate[10], epididymis[11] 
and endometrium.[12] The most common symptoms are: 
Abdominal pain, fever, palpable mass, anorexia and 
weight loss, urinary tract infection with antibiotics-
resistance, haematuria and dysuria. Laboratory findings 
are anaemia, leucocitosis and increased erythrocyte 
sedimentation rate (ESR).[13] Escherichia coli and 
Proteus mirabilis are the most common offending 
micro-organism[14] even if about one third of the patients 
have sterile urine. Rare complications are amyloidosis 
(described in four patients, one was a child)[15], renocolic 
fistula[16], psoas/paranephric abscess[17], ischaemic 
colitis (involving transverse and descending colon)[18], 
emphysematous pyelonephritis[19] and liver lesion.[20] 
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Diagnostic procedures are abdominal plain x-ray, 
ultrasounds, CT scan intravenous pyelography (IVP) 
and MAG3/DTPA renal scan. Radiologically, plain 
x-ray of the abdomen reveals the presence of calculi, 
especially staghorn ones. Ultrasound of diffuse XGP 
shows an enlarged kidney with thinned parenchyma, 
calculus in renal pelvis, multiple fluid-filled masses, 
dilated pelvicaliceal system.[21] CT scan is probably 
the most valuable radiological technique in evaluating 
patients with XGP, because it helps establish the 
differentiation of the renal mass and determines the 
involvement of adjacent organs. Diagnosis is made by 
the presence of an enlarged, non-functioning kidney 
with staghorn calculus, caliceal dilatation, low 
attenuation areas replacing the renal parenchyma 
secondary to inflammatory infiltrate and perinephric 
standing.[22] A non-functioning or poorly functioning 
kidney is the most common finding on IVP and 
MAG3/DTPA renal scan. Pre-operative diagnosis and 
management of paediatric XGP is still obscure due to 
the limited number of cases and even if XGP could 
be supposed, only histopathological findings can 
confirm the diagnosis. XGP is commonly misdiagnosed 
preoperatively with pyelonephritis, tuberculosis, 
perirenal/ psoas abscess, renal clear-cell carcinoma 
and Wilm’s tumour.[21] Histopathological diagnosis 
of resected kidney is mandatory.[2] Macroscopically, 
the kidney with diffuse XGP is enlarged with single/ 
multiple yellow to orange nodules that can mimic 
tumour. Central necrosis with abscess formation, diffuse 
cortical scarring with effacement of the normal renal 
architecture and cortical atrophy could be observed. 
Microscopic changes diffusely or focally involve renal 
parenchyma and perirenal tissue, and granulomatous 
mixed inflammatory infiltrate (xanthomatous histiocytes 
with foamy cytoplasm, lymphocytes, plasma cells and 
multinucleated giant cells) are present. Renal tubular 

atrophy, focal squamous metaplasia of the urothelium, 
microabscess, and lymphoid aggregates with germinal 
centre formation can also be found.[23] In children with 
obstructive nephropathy, we observed high tissue 
expression and urinary levels of monocyte chemotactic 
protein-1 (a potent and specific chemotactic substance 
for monocytes) and, on the contrary, down-regulation 
of epidermal growth factor (which plays a key role 
in the modulation of renal growth, glomerular 
haemodynamics, renal metabolism and tubular 
epithelial turnover).[24,25] These findings seem to be even 
more pronounced in children with XGP.[26] Nephrectomy 
(partial or total) is the gold standard treatment, though 
technically difficult owing to extensive adhesions to 
the retroperitoneum, psoas muscle and surrounding 
structures. We report on a single patient with renal XGP 
and shaped distal urolithiasis treated by laparoscopic-
assisted nephroureterectomy.

CASE REPORT

A 9 year-old boy referred for  severe r ight 
hydroureteronephrosis, recurrent pyelonephritis and 
urolithiasis. His history was uneventful until 4 years 
of age when he experienced episodes of unexplained 
recurrent fever treated with antibiotics. He then 
remained asymptomatic until the age of 8 when 
he was admitted to the local General Surgery Unit 
because of acute abdominal pain on the right iliac 
area. Initial appendicitis was diagnosed and treated 
with i.v. antibiotics. A few months later, he developed 
recurrent episodes of UTI and pyelonephritis with 
weight loss, anaemia and abdominal pain. The renal 
ultrasound and contrast CT-scan showed severe right 
hydroureteronephrosis with enlarged kidney [Figure 1] 
and shaped distal urolithiasis, [Figure 2] with functional 
exclusion of the kidney. The cystography was negative 

Figure 2: Contrast abdominal CT-scan: The kidney is enlarged with severe 
hydroureteronephrosis and poor contrast enhancement

Figure 1: Plain abdominal x-ray: On the right side, the distal ureter is fi lled 
with radio-opaque stones
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time was just higher when compared to standard open 
nephrectomy, the patient was discharged early with 
excellent functional and aesthetic results. 

In conclusion, laparoscopic-assisted nephroureterectomy 
may be suitable for children who need a very distal 
ureterectomy and where nephrectomy, i.e., in XGP, 
cannot be accomplished laparoscopically because the 
kidney dissection is expected to be very difficult.
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for VUR. The Tc-99m MAG3 scan confirmed a mute 
kidney on the right and good compensatory function 
on the left. The pre-operative diagnosis was obstructive 
megaureter complicated by shaped urolithiasis and 
exclusion of renal function secondary to XGP.

Operative procedure 
After general and epidural anaesthesia, the child 
was placed in a supine position slightly rotated on 
the left. Then, a transperitoneal laparoscopic distal 
ureterectomy[27] was started. A caudal-cranial dissection 
began just proximal to the point where the vas deferens 
crosses the ureter and taken to a point just above the 
iliac vessels. Then, the ureter was divided and the 
stones removed. Both ureteral extremities were ligated 
between endoloops as distally as possible. Because 
laparoscopic kidney dissection was expected to be very 
difficult, nephrectomy was completed via the standard 
open extraperitoneal approach without changing the 
patient’s position. The post-operative course was 
uneventful, and the child was discharged on the 3rd day. 
The histopathologist confirmed the diagnosis of XGP.

DISCUSSION

Despite nephrectomy is considered the gold standard, 
antibiotic treatments have been proposed in children 
with rare bilateral and focal XGP (with functioning 
kidney).[28,29] However, pre-operative and post-
operative broad-spectrum antibiotics and symptomatic 
management (i.e., percutaneous drainage of the 
abscess) can contribute to successful management 
of XGP.[30] The role of laparoscopic nephrectomy for 
XGP is still controversial but, although challenging, 
can be successfully performed, even in children.[31] 
However, a high conversion rate (27%) and longer 
operative time should be expected in adults[32] and in 
children.[33] Furthermore, nephrectomised children, 
especially those with vesico-ureteral reflux (VUR), may 
experience complications related to persistence of the 
distal ureteral stump. In our patient, the laparoscopic-
assisted approach was chosen to remove the distal 
stone and, at the same time, minimize the residual 
ureteral stump. In fact, long ureteral stump may become 
symptomatic in the follow-up.[27] Laparoscopic distal 
ureterectomy was easily performed by starting the 
dissection just above the vas deferens crossing the 
ureter. As expected, nephrectomy was difficult because 
of dense inflammatory adhesions between the renal 
capsula and surrounding tissue. The laparoscopic-
assisted approach avoided the need for a more extended 
nephrectomy incision or even a second iliac cut, which 
is often required in these cases.[34] Despite the operative 
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