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Abstract: Xanthogranulomatous Pyelonephritis (XGP) is a rare, chronic granulomatous 
inflammatory condition thought to arise secondary to a combination of obstruction, recurrent 
bacterial infection and an incomplete immune response resulting in focal or diffuse renal 
destruction. This destruction may be profound with the potential to infiltrate surrounding 
tissues and viscera. The imaging features of XGP can be ambiguous, mimicking malignancy, 
tuberculosis (TB) and malakoplakia earning the title of “the great imitator”. Computed 
tomography (CT) is the mainstay of XGP diagnosis and staging, accurately quantifying the 
stone burden and staging the renal destruction, including the extent of extra-renal spread. 
Although some cases in children have been successfully treated with antibiotics alone, 
nephrectomy remains the most common treatment for XGP in adults. The specific manage
ment strategy needs to be tailored to individual patients given the potential constellation of 
renal and extrarenal abnormalities. Although XGP has classically required open nephrect
omy, laparoscopic nephrectomy has an increasing role to play arising from the advancement 
in laparoscopic skills, technique and instruments. Nephron-sparing partial nephrectomy may 
be considered in the focal form. Interventional radiology techniques most often play 
a supportive role, eg, in the initial drainage of associated abscesses, but have rarely achieved 
renal salvage. This narrative review seeks to synthesise the existing literature and summarise 
the radiological approach and interventional radiology management situated in a clinical 
context. 
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Introduction
Xanthogranulomatous Pyelonephritis (XGP) is a rare, proliferative chronic granuloma
tous inflammatory condition characterised by gross renal parenchymal destruction and 
replacement by focal accumulation of Xanthomatous aggregates of lipid-laden epithe
lioid macrophages (foam cells). A type of xanthogranulomatous pyelonephritis was first 
described by Schlagenhaufer in 1916;1 however, the current description was not applied 
until Osterlind in 1944.2 This chronic granulomatous process can result in significant 
destruction of renal parenchyma and propagation of inflammation into adjacent pararenal 
tissues and viscera. This narrative review seeks to synthesise the existing literature and 
summarise the radiological approach and interventional radiology management situated 
in a clinical context.
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Pathophysiology
The precise pathophysiology remains incompletely under
stood, but, given the observed associations, the combina
tion of obstruction and infection are presumed the primary 
initiators, resulting in an interstitial pyelonephritis, fol
lowed by a subsequent chronic granulomatous immune 
response which fails to completely eradicate the inciting 
agent.3

It seems likely that a common obstructive pathway 
results in superinfection of static urine with consequent 
stone formation. Infected debris (usually with relatively 
indolent agents, please see below), incites the chronic 
granulomatous inflammatory response with incomplete 
clearance of the provoking factor(s). Evidence to support 
the hypothesis that granuloma formation is induced pri
marily by bacteria includes the presence of bacteria within 
the granulomas in both intra-and extracellular locations, 
including within cytoplasmic vacuoles. The failure to com
pletely degrade the bacterial products provokes a chronic 
inflammatory response, but also suggests a limited/incom
plete host immune response.4,5.

An increased incidence of calyceal stones and staghorn 
calculi, recurrent urinary tract infections and chronic inter
stitial nephritis is well established and these are the most 
common associations. Similarly, an increased incidence of 
conditions leading to obstruction such as pyeloureteric 
junction obstruction, ureteropelvic duplication, ureteral 
schistosomiasis6 and obstructing tumours (including renal 
and transitional cell carcinomas) has been documented. 
A case described in a 21-day-old neonate arose secondary 
to grade V vesicoureteric reflux.7

Despite the presence of a staghorn calculus in the renal 
pelvis of the majority of affected patients, renal parench
ymal destruction and subsequent renal impairment occur 
secondary to the chronic inflammation and macrophage 
infiltration as opposed to obstructive uropathy, as the 
urine can usually bypass the staghorn, which results in 
a partial, rather than complete obstruction.

The process is usually unilateral and disseminated 
(involving the entirety of the kidney); however, a more 
atypical distribution of segmental/focal XGP can also 
occur in 17% of cases.8,9 The process can extend beyond 
the kidney into the perinephric and para-renal spaces and 
in severe, advanced cases may infiltrate adjacent tissues 
and viscera. The degree of extra-renal extension can be 
profound, with reported cases of pancreatic, splenic and 
hepatic infiltration with abscess formation, cutaneous, 

colonic and duodenal fistulae and rib osteomyelitis also 
described.10–15 Very rare instances of renal amyloidosis 
secondary to XGP have been reported.16–18.

Epidemiology
Although XGP occurs most commonly in middle age, 
mean age at presentation ranging from 45 to 55.2 years, 
it has been described in neonates and the elderly 
(described age range from 21 days to 84 years).19–21 In 
adults, the condition affects females twice as often as 
males and the right kidney more often than left.22 No 
gender or side predominance has been identified in 
children.23,24. In addition to those described above, other 
predisposing conditions include pelviureteric junction 
obstruction, ureteropelvic duplication, chronic interstitial 
nephritis and bladder tumours.8 Associations with diabetes 
mellitus, rheumatoid arthritis, and the metabolic syndrome 
have also been noted.9,19 XGP in the setting of a kidney 
with chronic pyelonephritis has a reported incidence 
of 4%.9

Clinical Presentation
Although the vast majority of patients are symptomatic, 
their presentation is often non-specific with general 
malaise. Symptoms have usually been present for some 
time, longer than 6 months in 42%.22 Commonly reported 
symptoms include flank or abdominal pain, lower urinary 
tract symptoms, fever, palpable tender mass, gross haema
turia and weight loss; however, urinary tract symptoms 
may be surprisingly minimal, leading to initial misdiagno
sis. Patients generally report more than one symptom.19 

They will often appear to be in poor general condition, 
some cachectic, suggesting a patient with malignancy or 
chronic debilitating infection such as Tuberculosis.

Diagnosis
Laboratory Findings
Common laboratory findings at presentation include leuco
cytosis in 41% of patients and anaemia in 63% of patients.25 

In Korkes’ series, the mean initial white cell count was 12.3 
x 106/mL (range 3.5 to 22.5) and mean initial haemoglobin 
was 10.4 g/dL (range 7.5 to 14.2). Elevated ESR and CRP 
are expected. Disordered liver function tests have been 
observed in a minority of patients which normalise follow
ing definitive treatment.26,27. Serial urine cytology with 
demonstration of urinary foam cells has been used to 
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confirm the preoperative diagnosis of XGP in a small num
ber of cases.28,29.

Microbiology
The two most commonly cultured organisms are 
Escherichia coli and Proteus mirabilis (35.3% and 17.6% 
respectively), infection with Proteus mirabilis exacerbat
ing the resultant pyelonephritis secondary to urease 
excretion.25 Other causative organisms include 
Pseudomonas aeruginosa, Klebsiella pneumoniae, 
Serratia marcescens and Staphylococcus aureus.26,30. 

Although cultures were previously thought to be positive 
in up to 70% of cases22 this has not been replicated in all 
series, one study of 39 patients demonstrating that over 
half (55%) had sterile urine;9 thus XGP cannot be 
excluded in the setting of sterile urine. If urine cultures 
are negative, blood cultures, biopsied renal tissue or 
retrieved calculi may be positive.31,32.

A recently published case series of 27 patients with 
XGP showed 13 patients (48.1%) had positive urine cul
tures, the isolated pathogens including Proteus Mirabilis 
(18.5%), Escherichia Coli (14.8%) and Pseudomonas 
Aeruginosa (7.4%), while 2 patients had mixed growth 
(Escherichia coli + Streptococcus constellatus – 3.7%, 
Proteus mirabilis + Serratia marcescens – 3.7%).

The overall antibiotic resistance profile was also 
explored in this case series which showed resistance to 
Quinolones (14.3%), Amoxicillin/Clavulanic Acid 
(12.5%), Piperacillin/Tazobactam (14.3%), Cegtriaxone 
(16.6%), Fosfomycin (33.3%) and Trimethoprim/ 
Sulfamethoxazole (33.3%).33

Stone Composition
Biochemical analysis of retrieved calculi demonstrates pre
dominantly phosphate stones (typical of struvite, or infec
tion-related calculi) with lesser proportions of Carbapatite, 
Protein and Whewelite (Calcium oxalate monohydrate).

Gross Pathology
The typical gross pathological appearance is that of an 
enlarged kidney with capsular thickening and replacement 
of parenchyma with yellow, possibly necrotic nodules and 
a dilated pelvicalyceal system containing stones/debris and 
variable volumes of pus.

Microscopy
Histology is characterised by a chronic interstitial pyelo
nephritis with periglomerular fibrosis. Tubular atrophy and 

dilatation may be present, with or without thyroidisation. 
Variable interstitial populations of lymphocytes, plasma 
cells, neutrophils, multinucleated histiocytic giant cells 
are observed in addition to the invariable heavy foam 
cell infiltrate.30,34

Diagnostic Imaging
XGP has gained the title of the “great imitator” because of 
the overlap of imaging features with other conditions 
including renal cell carcinoma (RCC), urothelial tumours 
(TCC), Tuberculosis (TB) and Malakoplakia. This overlap 
contributes to the frequently observed delay in reaching 
a specific diagnosis.

There are multiple case reports in the literature of 
concurrent XGP and synchronous renal malignancy within 
focal or diffuse XGP which contributes further to this 
diagnostic confusion. A clear pathophysiologic association 
between these entities has not been established, one 
hypothesis being initial tumoural obstruction of the renal 
collecting system resulting in XGP; however a clear 
sequence of events in these concurrent cases remains 
unclear.35,36 This possibility of concurrent malignancy 
requires careful consideration in each case before ascrib
ing all the findings a non-malignant aetiology, especially if 
nephrectomy is not planned.

Radiographic Techniques
Conventional radiographs of the abdomen will identify 
radiopaque staghorn calculi (when present) projected 
through the expected position of the renal pelvis 
(Figure 1A); however, not all patients with XGP have 
a renal calculus, nor do all patients with staghorn calculi 
have XGP. Other, more subtle, radiographic features 
include an enlarged renal outline and obscuration of the 
ipsilateral psoas margin in advanced disease.3

Intravenous pyelography is now rarely performed; 
however pyelographic images following intravenous injec
tion of contrast can still be contributory (Figure 1B) in 
demonstrating lack of excretion in affected poles. 
Secondary complications such as fistulae and abscesses 
can be demonstrated elegantly by fluoroscopy following 
contrast injection during interventional procedures 
(Figure 2A and B).

Ultrasound
Ultrasound will show an enlarged kidney with gross dis
tortion of the normal renal architecture. Staghorn calculi 
will be seen as large amorphous echogenicities with 
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posterior acoustic shadowing in the renal pelvis. Multiple 
anechoic or hypoechoic masses may be seen similar to the 
“bear paw sign” seen on CT, representing the xanthoma
tous conglomerates (Figure 3A and B). Dilated and multi
loculated calyces may also be visualised with internal 
echoes denoting pyelitis. In focal/segmental XGP, a focal 
mass may be seen which can be difficult to differentiate 

from a renal neoplasm on ultrasound alone. Extrarenal 
extension and abscess formation may also be well demon
strated with ultrasound (Figure 3A and B).

Computed Tomography (CT)
CT is the mainstay of the diagnostic imaging assessment 
of XGP, demonstrating the dilated calyces, changes in 

Figure 1 (A) Large staghorn calculus occupying the right renal pelvis with extension into the calyces in a case of confirmed XGP. (B) IVP in a different patient showing 
absent excretion in the affected upper pole and normal excretion in the unaffected lower pole (more horizontal arrow). A large irregular calculus is also evident immediately 
caudal to the right transverse process of L3 (more vertical arrow). The larger drain further caudally is in a psoas abscess and was inserted from the groin.

Figure 2 (A) Fluoroscopic image following contrast injection via a nephrostomy catheter demonstrating opacification of a psoas abscess cavity (white arrow) via a sinus 
from the pyeloureteric junction and opacification of multiple abscess-cutaneous sinuses in the groin (black arrows). (B) Digital subtraction pyelography during contrast 
injection of a nephro-ureteral stent in the same patient demonstrating opacification of a psoas abscess cavity via a sinus (black arrow) at the level of the pyeloureteric 
junction. Markedly scarred, ragged calyces and a severely contracted renal pelvis are evident in the affected upper pole moiety.
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renal size and shape as well as accurately identifying and 
quantifying the stone burden and associated 
complications.9

The bear-paw sign is a characteristic, moderately specific 
but not pathognomonic, imaging feature of XGP. This sign 
describes the appearance of multiple rounded regions of low 
attenuation (−10 to +30 Hounsfield Units) radiating outwards 
to the renal cortex and centred on a contracted renal pelvis 
(Figure 4A). These low attenuation foci are surrounded by 
a thin rim of higher attenuating residual renal parenchyma.

Although this appearance mimics hydronephrosis, the 
hypoattenuation represents infiltrating inflammation rather 
than calyceal distension in most cases.3

Subcortical enhancement may be demonstrated at the 
periphery of these multifocal hypoattenuations following 
intravenous contrast reflecting active inflammation. In dif
fuse XGP the kidney is globally enlarged with a retained 

reniform shape. Delayed post-contrast acquisitions usually 
demonstrate little contrast excretion in the affected kidney, 
reflecting its diminished function.

CT is the crucial imaging modality in terms of man
agement decision-making including indications for sur
gery and, if indicated, via which approach. Despite the 
characteristic appearances on CT, significant variation of 
imaging features has been demonstrated in confirmed 
XGP cases.9 In a study of 39 cases, the majority did not 
have the characteristic features of maintained reniform 
shape and a non-functioning kidney.9 This same study 
reported that XGP was correctly suggested pre- 
operatively as a possible diagnosis in only 11 patients 
(28.2%). The reported incidence of obstructive nephro
lithiasis in XGP is 55%, and thus the presence or absence 
of staghorn calculus cannot be relied upon as 
a differentiating imaging feature, as XGP can still occur 

Figure 3 (A) Ultrasound of the kidney showing an “ultrasound bear-paw” with a central calculus and infiltrated fat and dilated, infiltrated calyces peripherally. The overlying 
cortex is chronically thinned. (B) Further ultrasound image in the same patient showing more marked calculous shadowing and a multilocular extrarenal collection (arrows).

Figure 4 (A) Transaxial CT post-intravenous contrast showing multiple rounded low-attenuation foci converging on a dense calculus in a contracted renal pelvis in a “bear 
paw” configuration. Extrarenal extension is also evident, more conspicuous in Figure 5B (white arrow) (Elder & Malek Stage 3 disease). (B) Extrarenal extension involving the 
posterior pararenal space, transversalis and deep intercostal musculature, with a small abscess cavity at the interface between transversalis and intercostal musculature 
(white arrow), abutting, but not eroding the rib. The posterior perirenal fascia (Zuckerkandl’s) is completely engulfed. Thickening of the lateral conal and anterior perirenal 
fasciae and dense stranding of the properitoneal fat plane is evident (Elder & Malek Stage 3 disease).
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in the absence of renal calculi and stag-horn calculi are 
seen in the absence of XGP. The most reliable CT features 
in this series were found to be an enlarged kidney with 
bear-paw sign and extra-renal extension of the inflamma
tory process (Figure 4B).

Extra-renal extension including collections and fistulae 
are well depicted on CT, which permits demarcation of the 
extent and boundaries of the inflammatory process, deter
mining if it is confined to the kidney (focal/segmental or 
disseminated) (Figure 5) and, in the presence of extra- 
renal extension, if it is confined to the perinephric or para- 
renal spaces and/or if it infiltrates adjacent tissues and 
viscera.10–15 A case series of 11 patients with XGP found 
that 10 patients (91%) had extra-renal extension, three of 
whom (27%) had direct extension into adjacent structures 
including iliopsoas muscle, abdominal wall and spleen.37

CT facilitates staging as per Malek et al as follows:26

Stage 1: Confined to renal parenchyma.
Stage 2: Renal parenchyma and peri-nephric fat.
Stage 3: Para-renal space/Retroperitoneum.
This staging was originally described in a paediatric 

population but is equally applicable to adults.
Complications such as infiltration of the pancreas, 

spleen and liver with secondary abscess formation, cuta
neous and colonic fistulae as well as rib osteomyelitis are 
all elegantly demonstrated by CT (Figure 6).11–15

The main differential diagnosis for the CT appearances 
of XGP is primary renal malignancy; the presence of 
a Bear-Paw sign, a staghorn calculus and extrarenal exten
sion of inflammation can help to differentiate XGP from 
primary renal malignancy. Although these are the charac
teristic imaging features of XGP, there is variability in 
their presence as described above; thus, while XGP may 
be the primary differential on CT, this often requires 

pathologic confirmation, given the significant overlap of 
findings with other conditions such as pyelonephritis, 
tuberculosis, malakoplakia and megalocytic interstitial 
nephritis. Non-radiologic investigations such as microbiol
ogy and histopathology are often required to narrow this 
differential to reach a specific diagnosis.

Nuclear Medicine
If DMSA is performed eg, in the paediatric population, cor
tical scarring will be evinced by photopenic foci. This appear
ance may be ambiguous initially, as photopenia may arise 
from either established cortical scarring or focal pyelonephri
tis, both of which are expected to be present. Should there be 
any doubt regarding the diagnosis, and a follow-up DMSA is 
performed, the photopenic foci will persist, confirming them 
as established scars rather than transient infective foci.

In diffuse XGP, DTPA and MAG-3 typically show no 
function in 80%, or minimal residual renal function (13%) 

Figure 6 Multiple hypodense locules with the caudal fibres of the expanded right 
iliacus muscle (black arrows) representing an abscess arising from XGP in the right 
kidney (note the marked asymmetry with the normal left iliacus) (Elder & Malek 
Stage 3 disease). Bubbles of gas are shown in the right inguinal region at the site of 
multiple secondary cutaneous sinuses (white arrow). Contrast is also visible within 
the sinuses following contrast sinography.

Figure 5 (A) Segmental XGP affecting the upper pole of the right kidney showing infiltrated calyces centred on a staghorn calculus in a bear-paw configuration (Elder & 
Malek Stage 1 disease). (B) Entirely normal lower pole moiety in the same patient.
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on the affected side (Figure 7). Normal function may be 
observed in 7%.22 The degree of residual renal function 
will dictate whether renal salvage or nephron-sparing sur
gery is feasible, especially in the setting of focal XGP.

PET/CT has an increasing role in the evaluation of 
patients with infectious or inflammatory conditions as 
well as in the investigation of pyrexia of unknown 
origin.38 Descriptions of its utility in XGP are limited to 
a small number of case reports.39,40

The described pattern of FDG uptake mimics that of 
iodinated intravenous contrast seen on CT. There is mini
mal uptake and relative photopenia at the sites of the 
hypodense collections within the affected kidney; how
ever, intense FDG uptake at the periphery of the collec
tions and within the overlying cortical rim has been 
observed, representing inflammatory hypervascularity. 
Low level uptake within regional lymph nodes represent
ing benign reactive inflammation can also be seen.

Awareness of the imaging features of XGP on PET/CT 
is important as the condition may be encountered inciden
tally in oncology patients or as part of the workup for 
pyrexia of unknown origin. As the findings on PET/CT are 
non-specific (in addition to the examination’s expense and 

limited availability, with potential overlap with malig
nancy), this modality does not have a primary role in the 
assessment of XGP.41,42

MRI
The findings on MRI are varied, presumed to reflect 
differing degrees of xanthoma-related inflammatory 
change.43 The solid component of XGP is typically iso- 
to-hyperintense on T1-weighted imaging, representing 
the xanthoma cell accumulations, and isointense on T2- 
weighted imaging compared to background renal par
enchyma. MRI also demonstrates cavities and abscesses 
in evolution which are typically hypointense on T1- 
weighted and hyperintense on T2-weighted imaging 
with possible fluid-fluid levels (Figure 8). Peri-renal 
inflammation is hypointense on both T1-weighted and 
T-2 weighted imaging representing a thick fibrinous exu
date as described by Feldberg et al.44 On post-IV gado
linium dimeglumine (Gd-DTPA) imaging, rim 
enhancement of renal and extra-renal collections repre
senting inflammatory hypervascularity is demonstrated; 
however, the material within the collections does not 
enhance. Enhancement of the thickened peri-renal fascia 
has been described, which Verswijvel et al ascribe to true 
extension of the xanthomatous inflammatory process.43

The appearances on MRI are non-specific and are 
prone to misinterpretation, given some overlap with tuber
culosis and malignancy, and is as likely to cause diagnostic 
confusion as to secure the correct diagnosis. As a result, 
MRI is not routinely performed in suspected cases.

Management
Although there are a number of reports of cases managed 
with solely medical treatment, mainly in children,45 

nephrectomy (open or laparoscopic) remains the mainstay 
of treatment.46 Total nephrectomy is indicated in the set
ting of diffuse XGP whereas nephron-sparing partial 
nephrectomy can be considered in focal XGP.

Nephrectomy in the setting of XGP is a challenging 
procedure due to the extensive perinephric inflammatory 
adhesions. The surgical approach will depend on the stage 
of disease and extent of inflammation which will dictate 
the need for a concurrent retroperitoneal debridement/ 
resection; a procedure with significant morbidity and 
mortality.

Earlier reports of the surgical management of XGP 
advocated for open nephrectomy due to the shorter oper
ating time, less blood loss and fewer complications.47 

Figure 7 MAG 3 of a 64-year-old lady with XGP in the upper pole of a duplex right 
kidney, showing loss of function in the affected pole, but with preserved function in 
the lower pole moiety, the latter accounting for 38% of total renal function. 
Subsequent management was directed at preserving the lower pole and managing 
the complications relating to the upper pole. These goals were achieved using 
antibiotics and percutaneous interventions only.
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Traditionally, the peri-renal and para-renal inflammation, 
frequently involving the renal hilum and adjacent struc
tures, rendered the laparoscopic approach too difficult; 
however, advancements in skills, techniques and instru
ments permits the laparoscopic approach in a growing 
number of cases. Studies have shown favourable results 
for laparoscopic nephrectomy; Barboza et al in a recent 
case series showed less blood loss and shorter hospital stay 
in the laparoscopic nephrectomy group compared with 
open.48

Asali et al’s recent case series of 27 patients undergoing 
laparoscopic nephrectomy for XGP reported favourable 
results with only one patient requiring conversion to open 
procedure.49 Campanairo et al similarly showed good 
results with the laparoscopic approach, including in the 
management of Stage 2 and 3 disease.50 Unsurprisingly, 
a higher complication rate was associated with higher 
stage disease. Of the patients in their series, two were 
converted to open surgery, each of whom had stage 3 
disease. Barboza et al compared the minimally invasive 
surgical (MIS) technique with open nephrectomy and 
demonstrated benefit in the MIS group with regard to 
blood loss, length of hospital stay and need for intensive 
care admission. In this study, 41.2% of the MIS group were 
completed with robotic assistance and promisingly, all of 
this group were completed without conversion to open.48

There are multiple case reports of patients successfully 
undergoing curative partial nephrectomy for focal XGP; 
however, it should be observed that in most of these 
instances the presumptive pre-operative diagnosis was 
RCC.51 Although there is limited data on nephron- 
sparing surgery for XGP given its rarity, these case reports 
suggest it is a viable approach for focal XGP. Ongoing 
accumulation of evidence with this approach is antici
pated, given its increasing usage.

Given that there remains limited data available on open 
versus laparoscopic nephrectomy for XGP, the decision 
regarding the optimal surgical approach will ultimately 
depend on local expertise and extent of inflammation 
demonstrated on pre-operative CT.48

Interventional Radiology
Interventional radiology has a role to play in the diagnosis 
and management of XGP, particularly in the management 
of complications. As above, XGP can be difficult to dif
ferentiate from a renal malignancy, especially in its focal 
form. Numerous case reports describe the performance of 

Figure 8 (A) MRI showing grossly distended calyces in the upper pole and 
a complex abscess cavity with a dramatically thickened, infiltrative wall (short 
white arrows) and innumerable foci of contained debris. The abscess arose sec
ondary to erosion of irregular calculi through the renal pelvis, creating a sinus (long 
white arrow). A drainage catheter is evident within the abscess cavity (black arrow), 
placed via an accessed open sinus in the groin. (B) Two of the calculous fragments 
extracted from the abscess cavity via the groin.
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percutaneous biopsy to confirm the histopathologic diag
nosis of XGP and to direct subsequent management,52–54 

permitting conservative management with antibiotics 
alone.55,56 The use of biopsy in all cases of focal XGP is 
advocated by some authors; however, false negative 
results may occur as can misdiagnosis; foam cells 
retrieved by needle biopsy in a patient subsequently pro
ven to have XGP have been misinterpreted as clear cell 
and papillary renal cell carcinoma.22,57

Modern immunohistochemical techniques can help to 
avoid such misdiagnosis; XGP is positive for CD68 while 
Renal Cell Carcinoma is positive for CD10 and epithelial 
membrane antigen. Vimentin staining is unhelpful, as both 
XGP and RCC stain positive. The requirement for biopsy 
of XGP is still debated and varies from case to case and 
centre to centre.58

Diffuse XGP results in scarring and collapse of the renal 
collecting system with, as above, minimal to limited pre
servation of renal function and thus obstructive uropathy is 
usually not a notable feature.3 As a result, nephrostomy for 
the purpose of urinary diversion is only infrequently 
required in XGP kidneys. Leoni et al has advocated for 
nephrostomy placement to facilitate more precise microbio
logic assessment in the setting of sterile urine cultures.59

Percutaneous aspiration of renal/extra-renal fluid col
lections facilitates culture and sensitivity and appropriate 
antibiotic management prior to more aggressive proce
dures. In the setting of renal/extra-renal abscess formation, 
pre-operative percutaneous drainage in combination with 
tailored antibiotic therapy allows control of the acute 
infectious state and improves symptoms while also result
ing in a “cleaner” surgical field for subsequent nephrect
omy. A case series of 27 XGP patients showed 
Piperacillin/Tazobactam (TZP) was the most commonly 
prescribed antibiotic combination (48.1% of patients), fol
lowed by third-generation cephalosporins (18.5%).33 This 
approach also decreases the risk of post-surgical compli
cations such as fistulae and impaired wound healing.60

Our group recently described a rare complication of 
XGP, namely extrusion of renal calculi from the renal 
collecting system into the retroperitoneum with psoas 
abscess formation in a 64-year-old female. The extruded 
renal calculi were successfully retrieved by trawling the 
abscess cavity with an over-the-wire Fogarty balloon ulti
mately permitting a wholly percutaneous management, 
avoiding the requirement for nephrectomy.32

Upasani et al described the novel use of salvage renal artery 
embolisation in a 17-year-old male patient following near- 

complete nephrectomy, peri-renal/retroperitoneal debridement 
and stone retrieval which was abandoned as further dissection 
of the inflammatory mass was deemed unsafe. Embolisation of 
the arterial supply to the residual kidney was performed post
operatively with a view to preventing further proliferation of 
inflammation in the residual viable renal tissue.61

Conclusion
XGP is a rare aggressive granulomatous inflammatory pro
cess which can infiltrate the entirety of the kidney and sur
rounding tissues and organs resulting in potentially 
confounding symptoms, imaging features and delayed diag
nosis. Nephrectomy, either open or laparoscopic, remains the 
definitive treatment for this inflammatory condition. 
Interventional Radiology techniques such as image-guided 
percutaneous aspiration, biopsy and drainage, stone extraction 
and embolisation can contribute significantly to the diagnosis 
and management of these patients, including salvage of aban
doned surgical techniques and, rarely, preventing 
nephrectomy.
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