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Xanthogranulomatous pyelonephritis (XGPN) is an atypical long-term pyelonephritis with

destruction of renal parenchyma and a long-term inflammatory infiltrate of macrophages.

Reported presentations of transitional cell carcinoma (TCC) are different. A 73-year-old

woman presented with loin pain, prostration, and fever. Computed tomography scan

revealed poor cortical enhancement of the kidney, but some of the images bore resemblance

to the characteristic “bear's paw” sign, consistent with XGPN with a 7-cm perinephric

collection. She was provisionally diagnosed as severe acute pyelonephritis, possibly XGPN,

with abscess. In view of the poor clinical condition, decision was made to perform ne-

phrectomy. Histology revealed a G3pT4 high grade TCC with perineural and vascular inva-

sion and reactive xanthogranulomatous inflammatory response. There are few reports of

concomitant XGPN and TCC affecting the kidney. However, there has not been anymention

of XGPN and TCC presenting as acute pyelonephritis and perinephric abscess so far.

Crown Copyright © 2016 Published by Elsevier Inc. on behalf of under copyright license

from the University of Washington. This is an open access article under the CC BY-NC-ND

license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Introduction

Xanthogranulomatous pyelonephritis (XGPN) is an atypical

form of long-term pyelonephritis, characterized by the

destruction of renal parenchyma and replacement with a
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long-term inflammatory infiltrate of macrophages, known as

xanthoma cells. Commonly reported presentations of transi-

tional cell carcinoma (TCC) arising from renal pelvis are

macroscopic or microscopic hematuria, flank pain, renal or

clot colic, mass, constitutional symptoms, or occasionally
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Fig. 1 e (A) Coronal computed tomography (CT) image at presentation showing perinephric and perisplenic collection with

“bear's paw” sign of the left kidney. (B) Axial CT image after percutaneous drainage with nonresolution of perinephric

collection. (C) DMSA renal scan shows poor tracer uptake in left kidney consistent with poor function. DMSA,

dimercaptosuccinic acid.
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incidental diagnosis from radiological investigations for other

pathologies. We report an unusual case of high-grade TCC

presenting with a clinical and pathological presentation of

XGPN and perinephric abscess.
Case report

A 73-year-old woman presented as an emergency with left

loin pain, prostration, and fever. The history revealed of

recurrent Escherichia coli urinary tract infection (UTI) over

the preceding few months, that was treated with multiple

courses of antibiotics by her primary care physician. Phys-

ical examination revealed tachycardia (110/min), flushed

facies, and a distended abdomen with left flank tenderness,

but no guarding or peritonitis. Serum parameters were

suggestive of acute infection with a neutrophilia (23.3 � 109/

L), mild anemia (hemoglobin 98 g/dL), and elevated

C-reactive protein levels (400 mg/dL). Computed tomogra-

phy scan with intravenous contrast revealed poor cortical

enhancement of the left kidney, but some of the images

bore resemblance to the characteristic “bear's paw” sign,

consistent with XGPN. A 7 cm perinephric and perisplenic

collection with gas locules posterolateral to the left kidney,

and multiple small para aortic nodes were also noted

(Fig. 1A.). Chest x-ray was suggestive of left lower lobe

consolidation and pleural effusion.
Case hypothesis

She was given a provisional diagnosis of severe acute pyelo-

nephritis, possibly XGPN, with perinephric abscess. Parenteral
antibiotics (ceftriaxone and metronidazole) were initiated

with supportive care. A percutaneous drain was inserted

under computed tomography guidance into the perinephric

collection (Fig. 1B). Purulent fluid was drained, from which E.

coli infection was cultured. Despite optimal supportive mea-

sures, only marginal clinical improvement was noted over the

next few days. She continued to experience high grade fever,

flank pain, leukocytosis, and serum acute phase reactants

continued to rise. Despite repeated saline flushes, output from

the drain was low and repeat imaging revealed unresolved

pyelonephritis and perinephric and peri splenic collection. In

view of the continuing poor clinical condition, a decision was

made to perform nephrectomy and thorough lavage of peri-

nephric and perisplenic area. This was further supported by

the poor function (11%) of the left kidney on dimercapto-

succinic acid renogram (Fig. 1C.). Nephrectomy and lavage

was undertaken through a retroperitoneal approach. The

procedure and postoperative recovery were uneventful.

Histology revealed a G3pT4 high-grade TCC traversing the

cortex and medulla with capsular penetration, perineural and

vascular invasion, and a xanthogranulomatous inflammatory

stromal response (Figs. 2A and B). Resectionmarginswere free

of tumor.
Discussion

Acute presentation with fever, loin pain, hemodynamic

instability, and elevated acute phase reactants on the back-

ground of recurrent UTI is not typical of upper tract TCC. The

presentation led us to consider severe acute pyelonephritis

(with perinephric abscess) as a provisional diagnosis. Imaging

also pointed to aggressive infection with pus. The usual
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Fig. 2 e (A) Macroscopic appearance of nephrectomy

specimen. (B) 1 £ 40 Microscopic appearancedhistology

shows high grade transitional cell carcinoma,

xanthogranulomatous change, and lipid-laden foamy

macrophages.
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radiological signs of upper tract urothelial neoplasm (a soft

tissue lesion with low grade enhancement, collecting system

filling defect, stipple sign, phantom calyx [1,2]) were absent in

this case. Renal and perinephric abscesses are life threatening

conditions that demand prompt resuscitation and definitive

management. We managed this as a severe infective process,

guided by history and findings, and attempted conservative

management, with percutaneous drainage. With the excep-

tion of multiloculated abscesses, percutaneous drainage of

perinephric abscessesmay be successful and is the first line in

management of perirenal pus; open drainage and possibly

extirpative surgery and associated morbidity may be avoided

with this approach in number of patients [3].

We only progressed to surgical intervention because

percutaneous drainage was unsuccessful, and a diagnosis of

XGPN was most likely. This was fortuitous, as surgery led to a

histological diagnosis of TCC that would have otherwise been

delayed or missed.

XGPN results from long-term infection of the kidney with

widespread destruction of the parenchyma. Recurrent Proteus

sp., E. coli, or Pseudomonas sp. infection underlie most cases,

and calculus disease is often associated. In the present case,

recurrent E. coli UTI had been present over the past few
months. XGPN is also more often encountered in elderly

females and may present with constitutional features and

flank pain [4], as was the presentation in our case. The

radiological characteristics include the classic “bear's paw”

sign and perinephric extension may be noted.

Histology in our case reported UC and a reactive xanthog-

ranulomatous inflammatory stromal response. There are only

few reports of concomitant XGPN and TCC affecting the kid-

ney [5e7]. However, as far as we are aware, there has not been

any mention of XGPN and TCC presenting as acute pyelone-

phritis and perinephric abscess. Obstruction, long-term

inflammation, and mechanical irritation by stones have

been postulated as culprits in the pathogenesis of TCC in the

presence of XGPN [5]. Eighty percent of reported XGPNhave an

associated staghorn calculus, but not in this case. Renal cell

carcinoma has been described in association with XGPN [8],

but not in the presence of overt clinical infection. Transitional

cell carcinoma arising in the renal pelvis accounts for 5% of

urothelial cancers. Tumor grade and (more importantly) stage

are important prognostic determinants. TCC invading the

renal parenchyma has lower local failure and better cancer-

specific and recurrence-free survival rates than TCC

invading the peripelvic or perinephric fat. This has been

attributed to the thick renal parenchyma that is considered

protective against local tumor spread from TCC [9]. In this

case, the urothelial cancer exhibited early invasion through

the renal parenchyma into perinephric space. This may be

attributable to loss of parenchymal integrity secondary to

xanthogranulomatous inflammation. This theory is difficult

to validate; the other case reports in the literature report one

localized presentation [7] and one case with widespread

metastasis [6].
Conclusion

XGPN despite being a long-term granulomatous disease may

present acutely with features of aggressive infection. Rarely,

TCC may be associated with XGPN, and the only radiographic

findings may be those of XGPN. Both radiologist and surgeon

should be aware of the possibility of underlying TCC.
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