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Abstract

Background: To study clinical and histopathological features of
Xanthogranulomatous Pyelonephritis (XPN) over a period of ten years.
Materials and Methods: This study was conducted in tertiary municipal
health care system and consisted of 19 cases from consecutive 10 years. We
received total nephrectomy specimens. Clinical details were obtained from the
medical records. Histopathological examination was done from the received
specimens. Special stains were performed as and when required. Result:
Males were affected more than females. The most common symptom was
flank pain, fever with chills and rigors, pain in abdomen. Eleven cases showed
presence of calculi. Right kidney was affected more than left. Conclusion: A
non-neoplastic lesion like XPN can make a kidney completely non-functional.
The symptoms are trivial to start with. Early diagnosis and prompt treatment

can help in salvaging the kidney and prevent the need for transplantation.

INTRODUCTION

Xanthogranulomatous pyelonephritis (XPN) is a
rare chronic granulomatous pathology of kidney
characterized by replacement of normal renal
parenchyma by lipid laden macrophages which
results in severe loss of function. Schlagenhaufer
had first mentioned XPN in 1916 and it is rightly
described by the Greek name which stands for
“Xantho” meaning yellow and “Pyelonephritis”
meaning inflammation of pelvis and kidney.[*?

The incidence of XPN varies from 0.6% to 1% of all
cases of pyelonephritis.[t3 It affects the female
population more than males.[**l Age is not a barrier
to XPN and cases are seen in pediatric and geriatric
patients as well.24 The symptoms are usually mild
to begin with and consists of urinary tract infection
(UTI), fever (on and off), weight loss, flank pain
etc.” This is a slow continuous process and keeps
on deteriorating the kidney function ultimately
causing non-functional  kidney. Radiological
appearance is quite interesting as it’s presentation
simulates with malignancy, hence it is aptly called
as “great imitator”.[56]

How a non-neoplastic inflammatory lesion renders a
kidney non-functional is a matter of quest and
concern to the treating nephrologist, radiologist and
pathologist as well. Hereby we present a case series

of 19 cases of XPN which highlight some of the
important issues.

MATERIALS AND METHODS

This is a retrospective observational study
conducted in a tertiary municipal health care system.
The study comprises total 19 cases from the
consecutive 10 years. Clinical details were retrieved
from the medical records. Appropriate measures
were taken to publish the data without revealing
patient identities. All the patients underwent the
surgical procedure of total nephrectomy. The
specimens were received from the surgical
department and were immediately fixed in 10%
neutral buffered formalin. After 24 hours of fixation,
paraffin wax embedding, thin sections of 5 um were
obtained. These sections were stained with routine
Haematoxylin and Eosin stain. Special stains for
acid fast bacilli (AFB), PAS (Periodic Acid Schiff)
and fungi were performed in some circumstances to
rule out other etiologies.

RESULTS

This study consisted of ten males and nine female
patients. The youngest patient was two and half
years old female and the oldest patient was a 64
years old male. The male to female ratio was 1.1:1.
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The most common symptom observed was flank
pain, fever with chills and rigors, pain in abdomen.
Also, one patient came with a flank mass. Computed
Tomography (CT) scan done in one patient revealed
renocolic fistula. Also, some of the patients
presented with renal abscess, pyonephrosis and
hydronephrosis. Thus, a wide spectrum of
presentation was noted.

Non-functioning kidney was found in 6 cases (32
%). Eleven cases (58 %) showed presence of calculi.
The shortest duration of presentation was one month
and the longest duration was three years. The most
common duration of symptoms was six months.
Urine reports and other laboratory parameters were
not available for assessment. It was observed that
right kidney (n=12, 63%) was affected more than
left (n=7, 37%).

Gross:

We received unilateral nephrectomy specimens in
all the cases and the kidneys were significantly
enlarged. Five cases showed pyonephrosis and two
cases showed hydronephrosis. One of the specimens
showed flea bitten appearance. The capsule was
thickened and adherent to the underlying tissue with
bosselated surface. There was increase in
perinephric fat. On cut opening, there was complete
loss of normal renal parenchyma with no cortico-
medullary demarcation. Cortex showed multiple
yellowish firm nodules measuring 0.5 to 1 cm with
central necrotic haemorrhagic focus.

The pelvicalyceal system was dilated with irregular
surface. In cases where obstruction was the
etiological factor, calculus was found. At places,
extensive fibrosis and scarring was seen. Our series,
included a renal transplant recipient. In this case, the
transplant kidney was not affected and patient
remained healthy after total nephrectomy.
Microscopy:

Microscopic examination of all cases revealed a
spectrum of histopathological features. In all the
cases the glomeruli were reduced markedly and
showed sclerosis and periglomerular fibrosis. The
tubules were atrophic and showed thyroidisation.
Dense inflammatory exudate in peripelvic fatty
tissue, marked collagenisation was seen giving a
storiform pattern. The surrounding blood vessels
were thickened.

The pelvicalyceal epithelium was ulcerated with
similar dense inflammation underneath. Foci of
abscesses seen. Collection of lipid laden
macrophages which is the hallmark of XPN was
seen in all the cases.

These collections were surrounded by dense
lympho-plasmacytic inflammatory infiltrate and
giant cells.

However, no frank granulomas were identified and
these were confirmed by negative AFB stain. Few
cases showed pus casts in the distal tubules.
Cholesterol clefts were also seen.

A pediatric case (age two and half years) was also
taken into consideration. Post chemotherapy
nephrectomy specimen was received. Microscopy

showed scanty remnants of Wilm’s tumor
(neoplastic tubules along with stroma) in the
background of XPN.
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Figure 1: Showing gross features of XPN, note the loss
of normal renal parenchyma
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Figure 2: Microphotographs of XPN, A) Characteristic
lipin laden macrophages, B) Perirenal fibrosis, C)
Thyroidisation of tubules, D) Periglomerular fibrosis
and thick walled blood vessels, E) Extension into
adjacent adipose tissue, F) Cholesterol clefts

by

DISCUSSION

In our study males (n=19, 53%) were slightly
affected more than females (n=9, 47%). This is
mainly due to random distribution of patients within
a span of ten years and seems to happen by chance.
Abbas F et al, R. Loffroy et al and Razvan- Cosmin
Petca et al have found that middle aged females are
affected more than males.l”!

Right kidney (n=12, 63%) was affected more than
left kidney (n=7, 37%) which is similar to a study by
Herrera-Bedoya et al and Ramos et al.['0tl
However, Krishna et al and another study of 1000
cases found the opposite where the left kidney was
affected more than right kidney.[*212l

Bilateral XPN is rare but can be severe and at times
can be fatal.®* In our study only one kidney was
involved.

Calculus was found in 11 cases (58%). Existing
literature has stated a significant correlation between
calculus and XPN. Nawaz et al found 100 %
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correlation between calculus and XPN. Studies
conducted by Laishram et al and Kundu et al also
found association between calculi and XPN.[*?

The main pathology behind XPN is obstruction and
UTL[415] Most commonly found staghorn calculi
results in obstruction and urinary stasis. Persistent
stasis is a predisposing factor to UTI. In addition
this UTI is usually caused by a low virulence
microorganism like E. coli, Proteus etc, so the
symptoms are mostly neglected and the
inflammation never subsides.['® It is possible to
detect UTI and the causative agent through urine
culture but many times the urine is sterile. The
reports are not conclusive since most of the patients
are already started on antibiotics, so early diagnosis
and treatment is difficult.[**!

The mechanism behind XPN is the inability of the
host macrophages to eliminate the bacterial
infection with eventual formation of
granuloma.>0%1 |n the past Anhalt et al described
the underlying pathology where the infection incites
the inflammatory response. Also, he also mentioned
altered lipid metabolism, inadequate vascularity and
obstruction are the additive factors.[*417]

The pain of XPN is dull aching as compared to renal
colicky pain, hence not paid much attention.[® This
is another reason for uninterrupted damage of
kidney. Most of the times patients present with
abscess, fistula and conditions where there is
extensive involvement of perinephric tissues and
organs.1%1 So, it is very difficult to salvage the
kidney and it necessitates total nephrectomy. In our
study, five patients (26 %) had pyonephrosis and
two patients (11 %) had hydronephrosis.

Bolger et al has described some other precipitating
factors which further accelerate the disease process,
they are namely, pelvi-ureteric junction obstruction,
parasitic infestation (Schistosomiasis), tumors,
congenital anomalies and vesicoureteric reflux
especially in children.[25%1 In our study, we did not
find any associated comorbidity. Comorbidities like
DM, immune-incompetence and certain
autoimmune disorders accentuate the symptoms. At
times the associated weight loss and cachexia may
lead to a wrong diagnosis of carcinoma.*®! Thus, the
symptoms of XPN are quite variable and often
misleading.

Radiology can provide some insight for early
diagnosis. There is no particular telltale sign of XPN
but a constellation of signs and alertness can surely
pinpoint XPN. CT scan findings are considered to
be diagnostic to some extent. An enlarged kidney
with the “bear paw” sign, calculus, dilated,
expanded calices and extension of the lesion in the
adjacent soft tissue/organ can confirm XPN.[46:15]
Apart from XPN, xanthogranulomatous change is
commonly seen in gall bladder, female genital tract
(endometrium, ovaries, fallopian tubes), appendix
and soft tissue.'216] Even on histopathology, there
are few differential diagnoses that need to be ruled
out like malakoplakia, megalocytic interstitial
nephritis and renal cell carcinoma (RCC).[*1019]

Malakoplakia has the characteristic Michaelis-
Gutmann bodies. Use of immunochistochemistry
(IHC) is useful to differentiate XPN from RCC as
XPN stains positive for CD68 whereas RCC stains
positive for CD10.[45151 Our youngest patient was a
two and a half years old female who was a case of
Wilm’s tumor (post chemotherapy). In this case we
found scanty atrophic tubules and stroma
surrounded by xanthogranulomatous change.

XPN is also a known complication in transplant
cases. Immunosupression which happens to be a
part of treatment is an important predisposing factor
for post-transplant infections and results in rejection.
The risk is highest in first six months.[*®] Pelle et and
Giral et al found that post-transplant pyelonephritis
is a risk factor for graft survival and may result in
graft rejection.[1920

In our series, XPN was not found in the transplanted
kidney but in the other kidney. The patient was
alright after surgery.

CONCLUSION

Even though XPN is a benign condition, early
diagnosis is very important as it warrants total
nephrectomy. The clues to the diagnosis are very
sublte and bound to be missed. If diagnosed early,
there is a possibility for conservative management
instead of a total nephrectomy. Presence of calculus,
female gender, dilated calyces, abscesses, fistula and
involvement of adjacent soft tissues should always
raise the suspicion of XPN. Clinical correlation,
imaging findings and accurate judgement can
prevent surgery. Prompt and complete treatment for
UTI is recommended. All precautions must be taken
while dealing with immunosuppression and
metabolic diseases like diabetes mellitus.
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