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ABSTRACT

Xanthogranulomatous pyelonephritis (XGP) is a rare chronic destructive granulomatous
inflammatory process that affects sporadically the parenchyma of the kidney and the disease tends
to be associated in many cases with long-term urinary tract obstruction, urinary tract infection and
also in cases with calculi within the kidney. XGP does affect females more commonly in comparison
with males, it does affect all age groups including newly born up to the elderly. Majority of the
patients tend to be symptomatic and some of the symptoms could include: pyrexia, flank / loin /
abdominal pain, palpable mass in loin/abdomen/costovertebral region, weight loss, visible
haematuria. There may be associated diabetes mellitus, obesity, or immune deficiency. There may
be anaemia and leucocytosis upon blood tests. Urine cultures may grow Escherichia coli, or proteus
but in other situations the urine culture could be negative. Ultrasound scan of renal tract, CT and
MRI scan of abdomen and pelvis tend to be undertaken in the assessments of patients. CT scan has
globally been the establishment of radiology imaging diagnosis. Radiology imaging may
demonstrate focal or diffuse XGP but the diffuse form is more common. It may reveal multiple low-
attenuated cystic masses in the kidney, calculi in the kidney, hydronephrosis / dilated calyces /
bear’s paw appearance in some cases. Macroscopy examination of the specimen of the kidney
would tend to show multiple yellow nodules around calyces, and the lesion may form a mass or be
infiltrative. Pathology examination of specimens of XGP would tend to show granulomatous
inflammatory infiltrate that consists of neutrophils, lymphocytes, plasma cells, xanthomatous
histiocytes, as well as multi-nucleated giant cells. Immunohistochemistry staining may show
positive staining for CD68. Some of the differential diagnoses include: clear cell carcinoma of the
kidney, papillary renal cell carcinoma, sarcomatoid renal cell carcinoma, leiomyosarcoma,
malakoplakia of kidney, megalocystic interstitial nephritis, and renal replacement lipomatosis.
Majority of diffuse cases have been treated by nephrectomy and antibiotics and some focal cases
have been treated by partial nephrectomy and antibiotics but on very rare occasions cases have
been treated by drainage of the abscess with biopsy and in conjunction with antibiotics.
Percutaneous nephrostomy has also been undertaken pre-operatively to decompress the kidney by
draining the abscess in the occasional case.
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CD68; Bear’s paw appearance; renal cell carcinoma; CT scan; Ultrasound scan; Histopathology;
xanthomatous histiocytes.
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Introduction

It has been iterated that Xanthogranulomatous
pyelonephritis (XGP)  was first described by
Schlagenhaufer in 1916 [1] and that
Xanthogranolomatous pyelonephritis (XGP) is an
uncommon, serious, chronic inflammatory disorder
that affects the kidney and it is typified by a
destructive mass which does invade the parenchyma
of the kidney [2] [3]. It has been documented that
XGP tends commonly to be associated with Proteus
infection or Escherichia coli infection [2]. Other
organisms including pseudomonas could be cultured
in the urine. It has also been noted that in cases of
XGP, the kidney tends to be non-functional and that
in majority of cases of XGP, the inflammatory
process tends to be diffuse; nevertheless, up to 20%
of cases of XGP tend to be focal [2] Less than 500
cases of Xanthogranulomatous pyelonephritis to the
knowledge of the author have been reported in view
of this it is likely that many clinicians may be
unfamiliar with the biological behaviour and
management of the disease because they have not
encountered the disease before. The ensuing review
and update article on Xanthogranulomatous
pyelonephritis is divided into two parts (A)
Overview and (B) Miscellaneous narrations and
discussions from some case reports, case series and

studies related to Xanthogranulomatous
pyelonephritis.

Aim

To review and wupdate the literature on
Xanthogranulomatous pyelonephritis.

Method

Internet data bases were searched including Goggle;
Google Scholar; Yahoo and PUBMED. The search
words that included:
Xanthogranulomatous pyelonephritis,
Xanthogranulomatous inflammation of kidney. Forty
five references were identified which were used to

were used

write the article which has been divided into two
parts (A) Overview and (B) Miscellaneous
narrations from some case reports, case series and

studies related to

pyelonephritis.

Results
(A)Overview

Definition and General Comments

o It has been stated that
Xanthogranulomatous pyelonephritis is an
uncommon, severe, and atypical type of
chronic pyelonephritis. Which tends to
emanate from (b) infection which has been
caused by Eschericia Coli (E Coli) or Proteus,
or (b) stones; nevertheless,
Xanhogranulomathous pyelonephritis does
mimic malignant tumour of the kidney and
because of this semblance the correct pre-
operative diagnosis of the disease has been
unusual. [4]; [5]; [6].

e It has been iterated that
examination of
xanthogranulomatous pyelonephritis does
characterize the lesion by presence of foamy
histiocytes that replace the parenchyma of
the kidney [4].

e It has been documented that a high index of
suspicion for Xanthogranulomatous
pyelonephritis is necessitated in order to
establish a pre-operative diagnosis of the
disease [4] [7], and that undertaking of
intra-operative urine could be
beneficial with regard to the diagnosis of the
disease [4] [8].

Xanthogranulomatous

pathology
specimens of

culture

Clinical Features / Presentation

o It has stated that
Xanthogranulomatous pyelonephritis is a
destructive inflammatory process which
could emanate as a complication of chronic
pyelonephritis [4].

o It has iterated that
Xanthogranolomatous pyelonephritis
usually tends to be a unilateral renal disease
which does affect people that are generally
older than 40 years as well as that it tends to

been

been
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be more common in females in that two
thirds of cases of Xanthogranulomatous
pyelonephritis does affect females [4].

e [t is worth pointing out that
Xanthogranulomatous pyelonephritis does
affect people of all ages including sporadic
cases affecting children and the elderly.

o It has been documented that
Xanthogranulomatous pyelonephritis tends
also to be associated with pelvicalyceal
obstruction as well as ulceration [4].

o It has been reported that
Xanthogranulomatous pyelonephritis does
manifest in association with squamous cell
carcinoma of the kidney, [4]; [9]; and with
renal cell carcinoma [4] [10].

e Xanthogranulomatous pyelonephritis may
present with non-specific symptoms some
of which include: loin pain, palpable mass in
loin/upper quadrant of abdomen, visible
haematuria, weight loss, sudden onset of
severe abdominal / loin pain

Clinical Examination Findings

e The general and systematic examinations
could be normal but there could be
evidence of pallor in cases of XGP
associated with visible haematuria.

e There may be tenderness in the loin /
lumbar region / costovertebral angle.

e There may be a palpable mass in the
abdomen usually in the loin / lumbar
region / costovertebral angle / upper
outer quadrant of the abdomen.

e The findings would be non-specific and
would require to be investigated initially
by radiology imaging apart from general
laboratory investigations.

Laboratory Investigations
Urine

e Urinalysis, urine microscopy and culture are

general investigations that tend to be

undertaken in all cases of XGP. There could
be evidence of non-visible or visible

haematuria. The urine culture may grow
Escherichia Coli or Proteus or pseudomonas.
On some occasions there may be evidence of
previous E Coli or proteus urinary tract
infections. Based upon the culture and
sensitivity results of the wurine test,
appropriate antibiotics treatment would be
commenced to improve upon the general
condition of the patient.

There may not be any evidence of urinary
tract infection during the acute admission
on some occasions.

Blood Tests
Haematology Blood Tests

Routine full blood count, erythrocyte
sedimentation rate (ESR), and coagulation
screen are routine tests that tend to be
undertaken in the general assessment of
patients who have XGP and at times the
results could be normal.

A patient who has had visible haematuria
could be anaemic with a low haemoglobin
level that would require treatment to
improve upon the general condition of the
patient.

The erythrocyte sedimentation rate (ESR)
could be raised.

Biochemistry Blood Tests

Serum urea, creatinine, estimated
glomerular filtration rate, electrolytes, blood
glucose, and liver function tests are general
tests that tend to be undertaken in the
general assessments of patients who have
XGP and the results could be normal but in
some cases there would be impaired renal
function that would need to be further
investigated and managed accordingly.

In cases of a unilateral diffuse XGP and an
already damaged contralateral kidney due
to a previous and different disease there
could be impaired renal function.

If there is impairment of renal function and
radiology imaging does show
hydronephrosis / abscess then insertion of
per-cutaneous nephrostomy would drain

International Research in Medical and Health Sciences | Vol. 2 | Issue 6 | Nov- December| 2019 Page 46



Anthony Kodzo-Grey Venyo; Xanthogranulomatous Pyelonephritis A Review and Update of the Literature www.irmhs.com

the pus as well help improve the renal
function.

Radiology Investigations
Plain Abdominal x-ray and chest x-ray

Chest x-ray and abdominal x-ray may be
undertaken immediately some patients
present with loin/upper
abdominal/costovertebral  pain  and
difficulty in breathing plus a mass in the
abdomen. The chest x-ray could show a
raised diaphragm and atelectasis due to
pressure effect from an irregular large
upper pole renal lesion.

The abdominal x-ray may also show
presence of a staghorn calculus in the
affected kidney or multiple calculi within
the affected kidney and dilated calyces.

Ultrasound Scan

Ultrasound scan of abdomen and renal tract
may show an enlarged kidney and a
staghorn calculus or many calculi in the
kidney and the calyces would tend to be
dilated as well as tend to contain low-level
echoes which does represent debris or pus.
XGP does not have any specific ultrasound
scan features but the diagnosis could be
suggested by the finding of thinning of the
parenchyma  of the  kidney
hydronephrosis, ultrasound scan finding of
chronic obstructive uropathy which has
been caused by kidney stones, echoes within
the dilated renal collecting system and peri-
nephric collection of fluid [11].

and

Ultrasound scan could also demonstrate a
large roundish hypo-echoic solid looking
mass in one pole of the kidney in a case of
focal XGP which would tend to mimic a
malignant tumour of the kidney and the
finding would not be specific to diagnose
XGP.

Computed Tomography (CT) Scan

Some of the CT scan findings in unilateral
XGP include unilateral enlargement of the
kidney and inflammation of the kidney as
well as multiple areas of low-attenuation
due to dilated renal calyces and pus-filled
that have replaced destroyed
parenchyma of the kidney [12].

cavities

In XGP CT scan does show loss of the normal
outline of the kidney and enlargement with
paradoxical contracted renal pelvis. The
calyces tend to be dilated which do give
multi-loculated appearance that has been
likened to the paw print of a bear which has
been referred to as bear’s paw sign. [3] On
other occasions, there tends to be a peri-
nephric extension with thickening of the
Gerota’s fascia as well as calcification could
be delineated.

Magnetic Resonance Imaging Scan

It has been stated that the MRI scan
appearances of XGP do mirror the
heterogeneous nature of the mass that has
solid cystic components
encompassing a central staghorn calculus
that the signal tends to be
heterogeneous on all sequences.

and

and

Angiography

On rare occasions when the renal vein and
IVC are involved by XGP then angiography
tends to be
assessment in the planning the surgical
intervention of such a patient after multi-
disciplinary team discussion between the
urologist, the radiologist and the vascular
surgeon.

undertaken for further

Diagnosis

Diagnosis of XGP tends to be confirmed by
pathology examination of nephrectomy
specimens and also the pathology features
of renal biopsy specimens could help
establish the diagnosis of XGP. Even though
the radiology imaging features of the renal
lesion sometimes may be suggestive of XGP,
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quite often XGP cannot be fully
differentiated from a malignant tumour of
the kidney therefore tissue diagnosis is
required. Additionally few cases of XGP have
been  found
association with a malignant tumour of the
kidney.

Macroscopy examination of XGP could
reveal a large yellowish tissue that is
associated with many areas of necrosis as

well as haemorrhagic areas which would

contemporaneously  in

tend to simulate carcinoma or a malignant
tumour of the kidney.

Microscopy examination of the nephrectomy
specimen or renal biopsy specimen would
demonstrate lipid-laden
macrophages that are associated with both
acute-phase inflammatory cells or chronic
inflammatory cells. There may also be

foamy

visualised Liesegang rings within the
specimen on some occasions.
Treatment
e Generally XGP has been managed

successfully by either nephrectomy for
diffuse XGP and partial nephrectomy for
some cases of focal XGP in combination with
utilization  of appropriate antibiotic
treatment.

A case of focal XGP in a child has been
treated successfully by open drainage of the
abscess collection in the kidney plus biopsy
of the kidney specimen in combination with
utilization of antibiotics with successful
outcome.

The surgical operation of nephrectomy was
made easier in a case where initially
percutaneous nephrostomy was undertaken
to drain the pus within the kidney which
allowed the kidney mass to decrease in size
and to drain the infecting organism to avoid
sepsis during the subsequent nephrectomy
procedure which was

combination with utilization of antibiotics.

undertaken in

Conservative methods have not been
explored generally for various reasons
including nephrectomy was undertaken

with a provisional diagnosis of likely renal

tumour and the XGP diagnosis was
incidental and also even if XGP was
suspected one could not exclude
malignancy.

Perhaps the possibility of insertion of
percutaneous drain to decompress the
kidney and drain the pus in combination
with  utilization of antibiotics and
observation needs to be tried in situations
where there is enough normal functioning
kidney tissue to see if the patient would
respond well and if not then nephrectomy
would follow. On the whole due to the
presence of large staghorn calculi and very
small normal functioning renal parenchyma
in the affected kidney a nephrectomy would
be an easier option of management for
majority of patients.

At the moment generally total nephrectomy
has been the main standard of treatment for
XGP unless in bilateral cases where partial
nephrectomy has been undertaken with
success [13].

Macroscopic Pathology Features

It has been
examination of a kidney that has been
involved by
pyelonephritis,

tend to be visualised around calyces that

stated that wupon gross

xanthogranulomatous
multiple yellow nodules

may form a mass and it could be infiltrative

[4]-

Microscopic Pathology Examination Features

It has been documented that microscopic
examination of specimen of the kidney
affected by
pyelonephritis does show foamy histiocytes

xanthogranulomatous
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as well as rare multi-nucleated giant cells
and inflammatory cells [4].

e Liesegang rings could also be visualised
occasionally.

Immunohistochemistry Studies
Positive staining

e (D68+ - It has been stated that
immunohistochemistry staining of
specimens taken from a kidney that has
been affected by Xanthogranulomatous
pyelonephritis does stain positively for
CD68 [4].

Differential Diagnoses
Some of the documented differential diagnoses of
Xanthogranulomatous pyelonephritis include [4]:

e Malakoplakia of the kidney - It has been
stated that in Malakoplakia of the kidney,
microscopic examination of the specimen of
the kidney would tend to show Michaelis-
Gutmann bodies [4].

e (lear cell carcinoma of the kidney - It has
been iterated that microscopy examination
of specimens of clear cell carcinoma of the
kidney does show tumour cells that have
clear cytoplasm that mimic histiocytes and
which tend to be arranged in compact,
tubulocystic, alveolar, or on rare occasions
papillary patterns, as well as quite often the
microscopic examination would show glassy
hyaline globules and also usually nuclear
grade 2 of higher than grade 2, chicken wire
/ delicate vasculature (which represent
sinusoids near each packet of cells) tends to
be commonly visualised [4].

e Renal replacement lipomatosis - It has been
stated that in renal replacement lipomatosis
microscopic examination of the kidney
would tend to show an atrophic kidney
parenchyma which has been replaced by
fatty tissue and not xanthoma cells. [4]; [14].

Outcome

e Following treatment by nephrectomy
combined with antibiotics treatment the
outcome generally has been good.

e Following partial nephrectomy and
antibiotic treatment for focal XGP the
outcome has been good for the few patients
who had undergone the procedure.

e Following open drainage and biopsy of the
renal lesion which diagnosed XGP in
combination with utilization of antibiotics
the outcome has been good. Nevertheless,
because majority of cases of XGP had
provisionally been diagnosed as possible
renal carcinomas radical nephrectomy has
tended to be undertaken; nevertheless, if a
radiology imaging diagnosis of XGP is made
if the XGP is not too extensive and there is

reasonable amount normal of renal
parenchyma tissue then per-cutaneous
drainage of the renal collection via

nephrostomy / - drain can be undertaken
initially with antibiotic treatment and if the
patient recovers then the staghorn calculus
could be treated by percutaneous
nephrolithotomy using the
percutaneous nephrostomy tract but this
suggestion is only conjectural and has not
been reported to the knowledge of the
author.
(B) Miscellaneous narrations and discussions
from some case reports, case series and studies
related to Xanthogranulomatous pyelonephritis.
Quinn et al. [6] reported a retrospective review of 31
individual children that had xanthogranulomatous
pyelonephritis based upon histopathology diagnosis
of their disease between 1963 and 1999. Quinn et al.
[6] summarized the results as follows:

Same

e The mean follow-up was 8.2 years and the
male to female ratio was 1:1.1
The left kidney was affected in 26
individuals out of the 31 individuals affected
by the disease.

International Research in Medical and Health Sciences | Vol. 2 | Issue 6 | Nov- December| 2019

Page 49



Anthony Kodzo-Grey Venyo; Xanthogranulomatous Pyelonephritis A Review and Update of the Literature www.irmhs.com

o The positive findings with regard to clinical
examinations and investigations at the time
of the initial presentations of the patients
included:

o Feverin 16 children.

o Pyuriain 26 children.

o Positive urine culture in 16
children.

o A haemoglobin of less than
100 g/l was found in 27 out
of the 31 patients.

o 15 patients out of 18
patients who were tested for
erythrocyte sedimentation
rate had erythrocyte
sedimentation rate higher
than 20 mm within the first
hour.

o Twenty six (26) children had
renal calculi and this was
associated with a large
reduction of the function of
the kidney that was affected
by the XGP upon isotope
renogram testing in 27 out of
29 children tested.

o Hypertrophy of the
contralateral kidney which
had been
upon radiology imaging was
observed in 17 out of the 31
patients.

Quinn et al. [6] concluded that increasing awareness
of XGP should lead to the diagnosis being suspected
pre-operatively.

demonstrated

Kuo et al. [7] undertook a comprehensive review of
all nephrectomy patients who had a pre-operative
diagnosis of pyelonephritis at the National Taiwan
University Hospital from 1991 to 2008 with the
pathology examination diagnosis of XGP to illustrate
the clinical and the radiology imaging features of
XGP. Kuo et al. [7] summated the results as follows:

e XGP had been diagnosed in 30 out of 160
nephrectomies that had been undertaken
for pyelonephritis and this amounted to
18.6% of the patients.

e Out of the 30 patients who were diagnosed
as having XGP, 25 that amounted to 83.3%
of the patients were women and 20 that
amounted to 66.7% of the patients were
overweight with a body mass index greater
than 23.

e The mean age of the patients was 55.17
years.

e The average level of the serum creatinine
was 1.68 mg / dl.

e The radiology imaging findings had
included: renal calculi in 56.7% of the
patients, staghorn calculi in 26.7% of the
patients, as well as spread of the disease to
the retroperitoneum, and psoas muscle in
33.3% of the patients.

e Escherichia coli (E. Coli) was the most
predominant cultured pathogen which was
found in 36.7% of the patients.

e The mortality of the two-stage surgical
procedure was zero and morbidity did
develop in 1 patient that amounted to 4.8%
of the patients.

Kuo et al. [7] made the ensuing conclusions:

e The key regarding the accurate pre-
operative diagnosis is to keep in mind the
risk factors such as: the age of the patient,
the sex of the patient, and renal calculi.

e (linicians should have a high index of
suspicion for XGP in order to recognise the
condition early as well as they should be
familiar with the care of chronic kidney
disease.

e The association between XGP and central
obesity would warrant further research.

Apart from the conclusions of Kuo et al. [7] other
things that could be beneficial to the management of
XGP would include: Good control of the diabetes
mellitus in patients who have diabetes mellitus,
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availability of a well-trained interventional
radiologist who can undertake per-cutaneous
nephrostomy pre-operatively for those individuals
that have significant pus within their kidneys to help
reduce the bulk of the kidney and to drain pus
containing the offending micro-organism in order to
minimize the development of bacteraemia and
sepsis during the nephrectomy as well as to make

the operation technically less difficult.

Gasmi et al. [8] reported a 2-year-old boy who had
presented with a 2-weeks history of fever and right
loin pain. His clinical examination showed a mass in
his right lumbar region. His white blood cell count
was 12.800 per mm3-and his C reactive protein level
was raised at 50 mg per 1. His urine culture was
negative. He had ultrasound scan and computed
tomography (CT) scan of his abdomen and pelvis
which showed a focal multilocular cystic mass
within the lower pole of his right kidney that
measured 8 cm, with peripheral enhancement and
perirenal involvement. During surgical exploration
of the mass, a huge abscess which had involved the
lower pole of the right kidney with dense adhesions
to the adjacent structures was observed. Excision of
the collection together with local drainage of the
abscess were undertaken. Pathology examination of
the biopsy specimens taken revealed features that
confirmed the diagnosis of xanthogranulomatous
pyelonephritis. The intra-operative culture of the
pus that was obtained grew Escherichia coli.
Successful treatment of the patient was achieved
with utilization of adjunctive appropriate antibiotic
treatment. He had remained well over a follow-up
period of 2 years. Gasmi et al. [8] made the ensuing
conclusions:

e XGP should be taken into consideration with
regard to the differential diagnosis of a renal
mass.

e A first-line conservative treatment must be
strongly recommended with regard to
paediatric focal cases of XGP.

To the conclusions of Gasmi et al. [8] some people
would add with regard to selected patients who

have focal abscess / XGP related to one pole of the
kidney if there is availability of a well-trained
interventional radiologist then a first line approach
option that could be considered would be radiology
imaging guided aspiration/drainage of the abscess
and this should be combined with biopsy of the
diseased kidney tissue and leaving in situ a
percutaneous nephrostomy as well as a peri-renal
drain to be undertaken under general anaesthesia
which should be adjointly combined with antibiotics
treatment in order to avoid open surgical drainage
but if this option fails one can then move on to the
open surgical drainage and biopsy approach.

Chandrakunnel et al. [15] reported a 68-year-old
woman who had manifested with pyrexia of
unknown origin. She had computed tomography
(CT) scan of abdomen and pelvis which showed an
irregularly enlarged kidney. The results of her blood
tests did show a highly elevated erythrocyte
sedimentation rate of greater than 100 mm per
hour, an elevated serum ferritin level, as well as
chronic thrombocytosis, which had favoured a
diagnosis of renal cell carcinoma. Other differential
diagnoses  that
malakoplakia of the kidney and tuberculosis of the
kidney. It was noted that non-visible haematuria

were considered included:

could be present in any of the aforementioned
differential diagnoses but the patient did not have

non-visible haematuria. The features of the
abdominal CT scan she had had been suggestive of
Xanthogranulomatous pyelonephritis. She

underwent nephrectomy to remove the irregularly
enlarged kidney. The pathology
features of the kidney were consistent with the

examination

diagnosis of xanthogranulomatous pyelonephritis
without any renal cell carcinoma.

Chow et al. [16] reported a 43-year-old lady of
Russian ethnicity who had presented with about 24
hours history of sub-xiphoid pleuritic chest pain
which had radiated to her left shoulder tip and her
left flank. She had undergone in the past
conservative treatment for nephrolithiasis. Her
symptoms had included intermittent fevers, night
sweats, a weight loss that amounted to 7 kilograms
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over the preceding 6 weeks. Her general and
systematic examinations were unremarkable apart
from temperature of 36.2°C, blood pressure of
138/96 mm Hg in the sitting position, heart rate of
regular 130 beats per minute and a respiratory rate
of 22 breaths per minute. Her oxygen saturation
based upon pulse oximetry was 97%. The results of
her initial investigations included: White blood cell
count 12.9x10° with predominantly neutrophils,
elevated C-reactive protein of 17.9 mg/dL, and
microcytic anaemia of recent onset with a
haemoglobin of 88 g / L. A study of her previous
laboratory results had shown that the results of her
haemoglobin was previously normal at 130 g/L 2
years earlier, but her thrombocytosis (with platelet
levels between 400 and 600 x 109 had been present
for a while. Her serum troponin and ECG studies
were normal but she had CT scan of thorax which
revealed a small left-sided pleural effusion and a
loculated effusion which measured 10.3 cm x 3.4 cm
x 5.6 cm in her subcapsular region encompassing
her spleen. The results of her blood and urine

culture as well as autoimmune markers were
normal. She had CT scan of abdomen and pelvis
which showed a calculus within her left kidney with
encompassing inflammatory soft tissue changes that
had included dilated renal calyces overlying a
paradoxically contracted renal pelvis (the classic
“bear’s paw sign” of XGP. The inflammatory changes
had extended to the sub-capsular effusion, the
inferior tip of her spleen parenchyma, as well as it
had communicated with her left hemidiaphragm
(see figure 1 ). A diagnosis of XGP was made. She
initially  on
piperacillin-tazobactam for 7 days pre-operatively
following which she
laparoscopic nephrectomy that was followed by 7
days course of intravenous piperacillin-tazobactam.
Her urine cultures, blood cultures, as well as
cultures of specimens of her kidney did not reveal
any organism. She was discharged home on a 7 day
course of cefixime 200 mg orally daily. At nearly her
8-month  post-operative
asymptomatic and

was commenced intravenous

underwent  successful

follow-up she was
well.

Figure 1: Computed tomography of the abdomen and pelvis demonstrating xanthogranulomatous pyelonephritis
of the left kidney. (a) axial section at the level of the renal calyces demonstrating markedly abnormal appearance of
the left kidney. The renal pelvis is contracted around a staghorn calculus with surrounding distension and
ballooning in the upper pole calyces, with surrounding soft tissue stranding and enlarged perinephric and
retroperitoneal lymph nodes which are presumed to be reactive. (b) Coronal section of the abdomen and pelvis
showing aforementioned changes in the left kidney with superior extension into the spleen parenchyma. Tracking
of the inflammatory perinephric soft tissue along the posterior aspect of the spleen (not shown in this view)
connects with a large hypodense collection under the splenic capsule, which also appears to communicate across
left hemidiaphragm with resulting left-sided pleural effusion. Reproduced from: [16] Chow ], Kabani R, Lithgow K,
Sarna M A. Xanthogranulomatous pyelonephritis presenting as acute pleuritic chest pain: a case report. Journal of
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Medical Case Reports. 2017; 11: 101 DOI: 10.1186/s13256-017-1277-4
https://jmedicalcasereports.biomedcentral.com/articles/10.1186/s13256-017-1277-4#citeas Accessed 2019 Dec
03 under copyright Open Access This article is distributed under the terms of the Creative Commons Attribution
4.0 International License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use,
distribution, and reproduction in any medium, provided you give appropriate credit to the original author(s) and
the source, provide a link to the Creative Commons license, and indicate if changes were made. The Creative
Commons Public Domain Dedication Waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to
the data made available in this article, unless otherwise stated.

Macroscopic examination of the specimen showed  inflammation that included inflammatory

marked abnormalities that included dilated renal
calyces, greenish/tan and pink purulent material,
as well as intraluminal calculi. No
organisms were cultured from the specimen.
Parts of the capsule of the kidney were congested
and there were four surrounding enlarged lymph

many

lymphoplasmatic infiltrates that had layered
sheets of histiocytes. Michaelis-Gutmann bodies
that are pathognomonic for malakoplakia were
also visualised. Based upon the aforementioned
findings a diagnosis of Xanthogranulomatous
pyelonephritis in association with malakoplakia

nodes. Microscopy examination of the specimen  co-existence was made.

(see figure 2) showed evidence of chronic

5 W e
B . s . -
. 5o [
. . i e 2 (Rl o
SR ' L ' »
ol LS o rNZ v A
. . A o
. o .
- § 2 Ut
Ty Che @
. e
‘ Se . . %l
. z
. 5= g™
&’ Lovl
rarint
b

.......

Figure 2: Xanthogranulomatous pyelonephritis and coexisting malakoplakia of the left kidney. Histopathological
examination of the surgical specimen with haematoxylin and eosin staining reveals microscopic features of chronic
inflammation. a Heavy lympholasmatic infiltration. b Inflammatory infiltrates with layered sheets of histiocytes.
Michaelis-Gutmann bodies pathognomonic for malakoplakia (granulomatous inflammation of the genitourinary
[16] Chow ], Kabani R, Lithgow K, Sarna M A.
Xanthogranulomatous pyelonephritis presenting as acute pleuritic chest pain: a case report. Journal of Medical
Case Reports. 2017; 11: 101 DOI: 10.1186/s13256-017-1277-4
https://jmedicalcasereports.biomedcentral.com/articles/10.1186/s13256-017-1277-4+#citeas Accessed 2019 Dec
03 under copyright Open Access This article is distributed under the terms of the Creative Commons Attribution
4.0 International License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use,
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tract) are indicated by arrows. Reproduced from:

distribution, and reproduction in any medium, provided you give appropriate credit to the original author(s) and
the source, provide a link to the Creative Commons license, and indicate if changes were made. The Creative
Commons Public Domain Dedication Waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to
the data made available in this article, unless otherwise stated.
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Enshaei et al. [17] reported a 58-year-old woman
who had presented with severe pulmonary
infection associated with morbid obesity and
insulin dependent diabetes mellitus over the
preceding 17 years as well as with a history of
hypertension and hyperlipidaemia and
cholecystectomy. She had recently lost 25
kilograms weight with utilization of Liraglutide
injections. She was asymptomatic otherwise. She
has had an elevated ESR of unknown cause over a
long period of time. Her urinalysis revealed non
visible haematuria. She had ultrasound scan of
abdomen and pelvis which showed a large
rounded hypoechoic solid looking mass within the
lower pole of her right kidney that was adjudged
to be virtually not distinguishable from a kidney
malignancy. The ultrasound scan also showed two
small lesions within her liver which were
considered to be haemangiomas (see figure 3).
She had contrast-enhanced CT scan of her
abdomen and pelvis which showed a 10 cm x 8 cm
heterogeneous soft tissue mass within the lower
pole of her right kidney. The mass did have faint
contrast-enhancement as well as adjacent fat
stranding and para-renal facial thickening. The CT
scan also demonstrated bear’s paw sign as a
result of dilatation of the renal calyces (see figure
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4). Based upon the CT scan image findings the
diagnoses that were considered
included: probable complex cystic renal mass,
renal malignancy, and cystic degeneration of the
kidney. She also had chest x-ray which showed
mild pleural effusion as well as a soft tissue
density pleural based lesion within the right
hemithorax. She had a contrast-CT scan of thorax
which showed bilateral smaller 2 cm, irregular
bordered nodules within both lung fields. The CT
scan also demonstrated a 3.5 cm x 2.5 cm
cavitating lesion within the right upper lobe, a
wedge-shaped consolidation within the right
lower lobe, right pleural effusion, and right hilar
lymph node enlargement. These intrathoracic
lesions were suspected to be probably thoracic

differential

metastases. The results of her urinalysis, urine
culture, haematology and biochemistry blood
tests were generally normal except an elevated
ESR of 99 in 1 hour, low serum sodium of 130
(normal range 136 - 145), normocytic anaemia
with a haemoglobin of 10.3 (normal range 12 -
17), a slightly raised white blood cell count of 10.1
(normal range 4-10), The levels of tumour
markers including CEA, CA19-9, CA125, and
CA15-3

were normal.
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Figure 3: The right kidney masses probably are liver hematomas (red arrows). Reproduced from: [17] Enshaei A,
Boora A A, Taheri D, Changizi Z, Bahmani N. Focal Xanthogranulomatous Pyelonephritis with Pulmonary Lesions
on the Background of Type Two Diabetes Mellitus. Case Reports in Radiology Volume 2018; Article ID 1698285, 5
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Figure 4: CT of abdomen. Yellow arrow: mass attached to the right kidney (yellow arrow) on CT scan with bear
paw sign. Red arrows: probably liver haemangiomas. Reproduced from: [17] Enshaei A, Boora A A, Taheri D,
Changizi Z, Bahmani N. Focal Xanthogranulomatous Pyelonephritis with Pulmonary Lesions on the Background of
Type Two Diabetes Mellitus. Case Reports in Radiology Volume 2018; Article ID 1698285, 5 pages
https://doi.org/10.1155/2018/1698286 https://www.hindawi.com/journals/crira/2018/1698286/ Accessed
2019 Dec 03 under copyright © 2018 Ahmad Enshaei et al. This is an open access article distributed under the
Creative Commons Attribution License, which permits unrestricted use, distribution, and reproduction in any
medium, provided the original work is properly cited.

Figure 5: CT of Chest. Lung lesions. Hilar adenopathies (green arrows), probable septic embolization (red arrows),
feeding vessels (yellow arrow), serratus anterior muscle purple arrow. Reproduced from: [17] Enshaei A, Boora A
A, Taheri D, Changizi Z, Bahmani N. Focal Xanthogranulomatous Pyelonephritis with Pulmonary Lesions on the
Background of Type Two Diabetes Mellitus. Case Reports in Radiology Volume 2018; Article ID 1698285, 5 pages
https://doi.org/10.1155/2018/1698286 https://www.hindawi.com/journals/crira/2018/1698286/ Accessed
2019 Dec 03 under copyright © 2018 Ahmad Enshaei et al. This is an open access article distributed under the
Creative Commons Attribution License, which permits unrestricted use, distribution, and reproduction in any
medium, provided the original work is properly cited.
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Figure 6: There is marked mixed inflammation in renal parenchyma in the background of diabetic nephropathy
(nodular sclerosis). H&E 100x. Reproduced from: [17] Enshaei A, Boora A A, Taheri D, Changizi Z, Bahmani N. Focal
Xanthogranulomatous Pyelonephritis with Pulmonary Lesions on the Background of Type Two Diabetes Mellitus.
Case Reports in Radiology Volume 2018; Article ID 1698285, 5 pages https://doi.org/10.1155/2018/1698286
https://www.hindawi.com/journals/crira/2018/1698286/ Accessed 2019 Dec 03 under copyright © 2018
Ahmad Enshaei et al. This is an open access article distributed under the Creative Commons Attribution License,
which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is

properly cited.

Based upon the radiology imaging features of the
lesion (figures 4 and 5) a suggestion of Kidney
tumour with pulmonary metastasis was made. She
underwent right nephrectomy following which she
recovered well and became asymptomatic without
fever and her ESR dropped to 66 mm / hr and her
white blood cell count reduced to 7.1 which were
within the normal range. Microscopy examination of
the kidney showed focal replacement of renal
parenchyma by severe mixed inflammatory cell
infiltrations  including  lymphoplasma cells,
neutrophils, and foamy histiocytes infiltration as
well as fibrosis with extension into the perirenal soft
tissue. Diabetic nephropathy with nodular sclerosis
and arteriolar hyalinosis was visualised within the
background (see figure 6). A diagnosis of
Xanthogranulomatous pyelonephritis was made. At
about her 3-month follow-up, she had a CT scan of
the thorax which demonstrated that her pulmonary
nodules had resolved spontaneously. Lessons learnt
report that
Xanthogranulomathous pyelonephritis could be a
focal lesion at times and that Xanthogranulomatous

this case include the fact

pyelonephritis does mimic a malignancy of the
kidney.

Ramos et al. [18] stated that the diagnosis of
pyelonephritis tends to be easy to establish with
regard to the majority of cases; however, there are
unusual presentations of pyelonephritis that make
its diagnosis difficult to establish. Ramos et al. [18]
reported a Xanthogranulomtous
pyelonephritis as follows:

case of

A 48-year old lady manifested with a 2-weeks
history of lumbar pain which was associated with
asthenia, of 15
kilograms weight over a period of 3 months. Her
comorbidities included diabetes mellitus that was
treated with metformin, hypertension which was
treated with losartan, as well as renal lithiasis. Her
clinical examination revealed pallor, normal blood
pressure of 120/70 mm Hg, tachycardia with a pulse
rate of 120 beats per minute, normal respiratory
rate and a temperature of 36.5° centigrade. She was
noted to have abdominal distension and a mass was
palpable within her left hypochondrium and left
flank. The results of her routine haematology and

visible haematuria, and loss

International Research in Medical and Health Sciences | Vol. 2 | Issue 6 | Nov- December| 2019

Page 56


https://doi.org/10.1155/2018/1698286
https://www.hindawi.com/journals/crira/2018/1698286/

Anthony Kodzo-Grey Venyo; Xanthogranulomatous Pyelonephritis A Review and Update of the Literature www.irmhs.com

biochemistry blood tests revealed Haematocrit of
20%, Haemoglobin of 6.3 grams per decilitre, white
blood cell count of 21,700 per cubic millimetre, with
77% neutrophils, platelets 559,000 per cubic
millimetre, creatinine 1.4 milligrams per decilitre,
and urea 46 milligrams per decilitre. Her urinalysis
showed PH of 6, proteinuria of 2+, leucocyturia of
4+, haematuria of 4+, and bacteriuria. Her urine
culture grew Escherichia coli. She was commenced
on levofloxacin. She had ultrasound scan of her
abdomen which revealed a staghorn calculus in her
left kidney with signs of Xanthogranulomatous
pyelonephritis. She had computed tomography (CT)
scan which revealed characteristics replacement of
the kidney tissue by many rounded, low-density
areas, which were encompassed by an enhanced rim
of contrast medium. The images were interpreted as
corresponding to dilated calyces that had been lined
with necrotic xanthomatous tissue which had
extended into the parenchyma of the kidney (see
figure 7). She underwent insertion of left sided
percutaneous nephrostomy with drainage of 2 litres
of purulent secretion. She was continued on
antibiotics and she steadily improved
symptomatically. Ramos et al. [18] stated the
ensuing:

o It has been documented that
xanthogranulomatous pyelonephritis and
emphysematous pyelonephritis are two
uncommon, atypical, and severe forms of
renal parenchymal infection [19] [20] [21]

e Emphysematous pyelonephritis was first
described by Kelly and McCullum in 1898
[22], and xanthogranulomatous
pyelonephritis was described by
Schlagenhaufer in 1916 which was termed
staphylocomycosis in view of its similarity
to actinomyces and the presence of
staphylococcus. In 1935, staphylocomycosis
was re-named xanthogranulomatous
pyelonephritis by Oberling [23]; [24].

o Xanthogranulomatous pyelonephritis tends
to be typified by a chronic inflammatory
process that leads to destruction of the

parenchyma of the kidney with its
subsequent replacement by a
granulomatous tissue that contain
mononuclear macrophages and lipids that
are referred to as Xanthomam cells [25];
[26]. This clinical entity of xanthomatous
pyelonephritis does represent 1% of all
kidney infections. Xanthogranulomatous
pyelonephritis is four times more frequently
encountered in women who are in their 50t
and 60t years of their lives (5t and 6th
decades); nevertheless, it has been stated
that xanthogranulomatous pyelonephritis
can occur at any age [27]. With regard to
majority of cases of xanthogranulomatous
pyelonephritis, the disease tends to be
unilateral, and the right kidney tends to be
more often involved. Cases of bilateral
xanthogranulomatous pyelonephritis have
been considered to be fatal diseases [25];
[27]. It has been documented that patients
who are afflicted by xanthomatous
pyelonephritis tend to have diabetes and
immunosuppression [20].
Xanthogranulomatous pyelonephritis tends
to be associated with kidney stones in 75%
to 86% of cases. The commonest associated
infectious agents have been proteus and
Escherichia coli, which have been
documented to be involved with regard to
30% to 40% of cases [25]. It has been
iterated that nearly 10% of patients who
have xanthogranulomatous pyelonephritis
have negative cultures [19].

It has been iterated that
xanthogranulomatous pyelonephritis
frequently tends to be misdiagnosed as
renal cell carcinoma in view of its clinical
manifestation and radiology imaging
appearance [29] Evidence of chronic urinary
tract infection as well as computed
tomography (CT) scan images usually tend
to make it easier to differentiate these
disorders. Even though, on rare occasions,
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the two disorders could occur together
contemporaneously. Xanthogranulomatous
pyelonephritis should also be differentiated
histologically from two other inflammatory
conditions that include: malakoplakia of
renal parenchyma, and megalocytic
interstitial nephritis [30].

Computed tomography (CT) scan has
presently become the best tool to diagnose
infections of xanthogranulomatous
pyelonephritis and emphysematous
pyelonephritis and it has been stated that it
is important to establish the presence as
well as extension of extra-renal involvement
in these infections [21]; [25]; [26]; [31];
[32]. The most common findings upon the
CT scans of individuals who have
xanthogranulomatous pyelonephritis
include: calculi, hydronephrosis, kidney
enlargement, as well as hypo-dense areas
together with destruction of renal
parenchyma [21]; [31]; [33]. Other
diagnostic methods have been utilized in the
investigation = of  xanthogranulomatous
pyelonephritis and emphysematous
pyelonephritis including: micturition
cystourethrogram, ultrasound scan, and
renal scintigraphy [21]; [27]; [31].

With regard to treatment, the gold standard
treatment for xanthogranulomatous
pyelonephritis and emphysematous
pyelonephritis does entail nephrectomy
which also tends to be total nephrectomy

Anthony Kodzo-Grey Venyo; Xanthogranulomatous Pyelonephritis A Review and Update of the Literature www.irmhs.com

with regard to the majority of cases and
during the operation it would be important
to remove circum-adjacent inflammatory
tissues. With regard to rare cases of
xanthogranulomatous pyelonephritis,
partial nephrectomy could be successfully
undertaken [19]; [21]; [23]; [25]; [31]; [32];
[33]. Insertion of per-cutaneous
nephrostomy preceding the nephrectomy
could be considered a method that would
facilitate the surgical operation, due to the
fact that it would enable a reduction in the
size of the mass of the kidney which would
favour access to the kidney during the
undertaking of the nephrectomy [19]; [22];
[31].

e It has been iterated that utilizations of
antibiotics alone tend not to be effective
with regard to the treatment of
Xanthogranulomatous pyelonephritis and
emphysematous pyelonephritis;
nevertheless, antibiotics should be
commenced preceding the  surgical
procedure in order to control the infectious
process and in order to avoid the
development of sepsis.

Considering that magnetic resonance imaging (MRI)
scans are available in most countries, it would be
added that MRI scans could also form a very useful
and excellent radiology imaging option to
investigate patients who have xanthogranulomatous
pyelonephritis.
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Figure 7: CT scan of xanthogranulomatous pyelonephritis. There is diffuse enlargement of the left kidney and the
renal tissue is replaced by multiple low-attenuated masses. The contralateral kidney is normal. Reproduced from:
[18] Ramos L D, Lima M D M, de Carvalho M, da Silver Junior G B, Daher E D F. Emphyematous and granulomatous
pyelonephritis: rare diagnosis. Brazilian Journal of Infectious Diseases. 2010 Jul-Aug; 14(4):
http://dx.doi.org/10.1590/S1413-86702010000400011

http://www.scielo.br/scielo.php?script=sci arttext&pid=S1413-86702010000400011 Accessed 2019 Dec 04
under The Creative Commons Attribution License (CC BY-Nc-ND), All the contents of this journal, except where
otherwise noted, is licensed under a Creative Commons Attribution License.

Mardi et al. [9] reported two cases of the co-existence of keratinizing squamous cell carcinoma with

xanthogranulomatous pyelonephritis in the same kidney as follows:

Case 1

A 65-years-old man had manifested with fever, and
pain in his left loin of 2-months duration. He had a
past history of urolithiasis many years earlier. His
clinical examination revealed tenderness over his
left costovertebral angle as well as a palpable mass
within the left upper quadrant of his abdomen. The
results of his routine biochemistry blood tests were
within normal range. He had ultrasound scan of his
abdomen and renal tract which showed evidence of
left sided hydronephrosis with multiple calculi (see
figure 8). He left nephrectomy.
Macroscopic examination of the nephrectomy
specimen showed upon cut section, an enlarged
kidney which contained lobules of yellowish areas
with focal grey-white areas as well as dilated
pelvicalyceal system that had been lined by
metaplastic squamous epithelium that showed
malignant transformation with nests of malignant
squamous epithelium forming pearls that had
invaded the underlying stroma and encompassing

underwent

renal parenchyma which showed features of
xanthogranulomatous pyelonephritis.

Case 2

A 60-year-old woman who had a past history of
urolithiasis many years ago had presented with a
history of intermittent right loin pain. Her clinical
examination demonstrated tenderness in her right
costovertebral angle as well as a palpable mass
within the right upper quadrant of her abdomen.
The results of her routine haematology and
biochemistry blood tests were within normal range.
She had contrast enhanced computed tomography
scan (CECT) of her abdomen and pelvis which
demonstrated a right sided hydronephrosis with
many small stones in a dilated pelvicalyceal system.
She did undergo right nephrectomy. Macroscopic
examination of the nephrectomy specimen showed
an enlarged Kkidney which upon cut section
demonstrated dilated pelvicalyceal system that
contained many white coloured stones. There was a
growth which was irregular grey-white that had
arisen from the renal pelvis that measured 5 cm x 3
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cm. The encompassing renal residual parenchyma
demonstrated yellow looking areas. Microscopy
examination of the specimen showed well
differentiated squamous cell carcinoma with pearl
formation invading adjacent parenchyma of the
kidney (see figure 9). Areas of the renal pelvis
located adjacent to the growth did reveal squamous
metaplasia. The perinephric fat did not contain any
tumour. The surrounding parenchyma of the kidney
did demonstrate characteristic features of

xanthogranulomatous pyelonephritis with sheets of
foamy macrophages, many foreign body giant cells,
lymphocytes, plasma cells, occasional neutrophils,
cholesterol clefts, as well as fibrosis within the
interstitial tissue (see figure 10). Based upon the
pathology examination features of the specimen, a
diagnosis of well differentiated squamous cell

carcinoma with xanthogranulomatous
pyelonephritis was established. Mardi et al [9]
iterated the following:

o Xanthogranulomatous pyelonephritis is an uncommon form of chronic pyelonephritis that is
commonly associated with lithiasis and on rare occasions does emanate into keratinising squamous

metaplasia [34].

e The manifestations of xanthogranulomatous pyelonephritis closely simulate those of neoplasm of the
kidney which had lead to misdiagnosis as malignancy that often did result in the undertaking of
nephrectomy. As metaplasia has been known to occur in association with calculi, its presence in
association with xanthogranulomatous pyelonephritis is not surprising. Nevertheless, only isolated
incidence of such lesions has been documented, where metaplasia had already emanated into
squamous cell carcinoma. [35]

Figure 8: Cut section of the enlarged kidney showing predominantly yellowish areas with focal grey white and
cystic areas. Reproduced from: [9] Mardi K, Kaushal V, Sharma V. Rare coexistence of keratinising squamous cell
carcinoma with xanthogranulomatous pyelonephritis in the same kidney: Report of two cases. Journal of Cancer
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Research and  Therapeutics. 2010; 6(3): 339 - 341 DOL 10.4103/0973-1482.73351
http://www.cancerjournal.net/article.asp?issn=0973-
1482;year=2010;volume=6;issue=3;spage=339;epage=341;aulast=Mardi# Accessed 2019 Dec04] under copyright
© 2010, Wolters Kluwer Medknow Publications This article is available under the terms of the Creative Commons
Attribution-NonCommercial-ShareAlike License (CC BY-NC-SA), which permits non-commercial use, distribution
and reproduction in any medium, provided the original work is properly cited.
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Figure 9: Photomicrograph showing areas of well differentiated squamous cell carcinoma (H and E, 40 x).
Reproduced from: [9] Mardi K, Kaushal V, Sharma V. Rare coexistence of keratinising squamous cell carcinoma
with xanthogranulomatous pyelonephritis in the same kidney: Report of two cases. Journal of Cancer Research and
Therapeutics. 2010; 6(3): 339 - 341 DOI: 10.4103/0973-1482.73351
http://www.cancerjournal.net/article.asp?issn=0973-
1482;year=2010;volume=6;issue=3;spage=339;epage=341;aulast=Mardi# Accessed 2019 Dec04] under copyright
© 2010, Wolters Kluwer Medknow Publications This article is available under the terms of the Creative Commons
Attribution-NonCommercial-ShareAlike License (CC BY-NC-SA), which permits non-commercial use, distribution
and reproduction in any medium, provided the original work is properly cited.
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Figure 10: Photomlcrograph revealmg squamous cell carcinoma along w1th coex1stent xanthogranulomatous
pyelonephritis in the adjacent renal parenchyma (H and E, 20%). Reproduced from: [9] Mardi K, Kaushal V, Sharma
V. Rare coexistence of keratinising squamous cell carcinoma with xanthogranulomatous pyelonephritis in the same
kidney: Report of two cases. Journal of Cancer Research and Therapeutics. 2010; 6(3): 339 - 341 DOI:
10.4103/0973-1482.73351http://www.cancerjournal.net/article.asp?issn=0973-

1482;year=2010;volume=6;issue=3;spage=339;epage=341;aulast=Mardi# Accessed 2019 Dec04] under copyright
© 2010, Wolters Kluwer Medknow Publications This article is available under the terms of the Creative Commons
Attribution-NonCommercial-ShareAlike License (CC BY-NC-SA), which permits non-commercial use, distribution

and reproduction in any medium, provided the original work is properly cited.

Rosevear et al. [10] reported a 49-year-old man who
had a 1-month history of worsening chest pain who
was found to have elevated troponins but no
changes upon electrocardiogram. He had a CT
angiogram which showed a 7 cm x 5 cm mass within
his right kidney as well as multiple 1cm bilateral
spiculated pulmonary lesions that were suspicious
for metastases. He had another CT scan one month
later which showed that the kidney lesion had
decreased in size to 5 cm x 4.5 cm. He was treated
for coronary artery disease by coronary artery
stenting. He was assessed by the Urology team 3
months later when he was asymptomatic and he had
stated that he had had one episode of visible
haematuria one year earlier which was attributed to
kidney stone in the absence of renal colic and no

investigation was undertaken. However; he did state
that he had lost 40 pounds of weight unintentionally
over the preceding 6 months. He next had a CT scan
which did demonstrate that the kidney lesion had
decreased with regard to size to 4 cm x 3.8 cm and
that majority of the pulmonary lesions, but not all of
them, had resolved. A new lesion that measured 2.5
cm x 2 cm with low-attenuation was found in his
right renal vein which had extended into his inferior
vena cava (IVC) that was consistent with a thrombus
was demonstrated on the CT scan (see figure 11)
and this was confirmed upon MRI scanning (see
figure 12). He underwent exploration of the renal
mass and during the procedure, a firm area was
appreciated posterior to the IVC and the right renal
vein. No freely mobile thrombus within the renal

International Research in Medical and Health Sciences | Vol. 2 | Issue 6 | Nov- December| 2019

Page 62


http://www.cancerjournal.net/article.asp?issn=0973-1482;year=2010;volume=6;issue=3;spage=339;epage=341;aulast=Mardi
http://www.cancerjournal.net/article.asp?issn=0973-1482;year=2010;volume=6;issue=3;spage=339;epage=341;aulast=Mardi

Anthony Kodzo-Grey Venyo; Xanthogranulomatous Pyelonephritis A Review and Update of the Literature www.irmhs.com

vein and inferior vena cava (IVC) could be palpated.
An intra-operative ultrasound scan was undertaken
which demonstrated that the mass was adherent to
the inner posterior wall of the IVC and the renal vein
and that the mass was not freely mobile within the
IVC and renal vein. The mass could be followed in
the renal vein into the right kidney. A right
nephrectomy was undertaken leaving the IVC intact
in order not to undertake insertion of a large
vascular graft. Frozen section examination of the
nephrectomy specimen revealed
xanthogranulomatous pyelonephritis which had
involved the right renal Pursuant to
discussions with the vascular surgeons the IVC
thrombus was left intact. The final pathology
examination of the nephrectomy specimen revealed
a 3.7 cm clear cell Fuhrman grade III renal cell
carcinoma of the right kidney (pT1a, as illustrated in
figures 13 and 14). He had a follow-up CT scan at his

vein.

6-months follow-up which revealed a stable mass
within his IVC. The exact nature of the pulmonary
lesions had remained unknown even though they
had decreased in size. Given the early stage of the
right renal tumour and the decreasing size of the
lesions, the authors were of the opinion that the
pulmonary and IVC lesions were infectious in nature
and they planned to follow them up to access their
progress. Rosevear et al. [9] stated that focal or
segmental xanthogranulomatous pyelonephritis
tends to be more often confused with other
pathologies in view of the fact that it often does lack
the hydronephrosis or stone burden which could be
a clue towards its correct diagnosis. They
additionally iterated that ruling out cancer in their
reported case would not have been possible pre-
operatively and that surgical operation was prudent.
Rosevear et al. [10] made the following conclusions:

e Their reported rare case does highlight the need for careful intra-operative evaluation of unexpected
findings as well as it does serve as a reminder of the need to exclude XGP in the differential diagnosis

of renal cell carcinoma (RCC).

e In the era of modern radiology imaging XGP does remain a “great imitator” of renal cell carcinoma
even within the setting of renal vein and

(RCC),

inferior vena cava (IVC) thrombus.

Figure 11: Axial (left) and coronal (right) CT images of the right kidney showing a midportion renal mass and
tumor thrombus in the IVC. Reproduced from: [10] Rosevear H M, Meier M M, Gallagher B L, Joudi F N. Surgically
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Discovered Xanthogranulomatous Pyelonephritis Invading Inferior Vena Cava with Coexisting Renal Cell
Carcinoma. The Scientific World Journal 2009; 9: 5 - 9. Dx.doi.org/10.1100/tsw.2009.6
https://www.hindawi.com/journals/tswj/2009/108083/abs/
http://http://downloads.hindawi.com/journals/tswj/2009/108083.pdf Accessed 2019 Dec 04 under copyright ©
2009 Henry M Rosevear et al. and copyright at Hindawi All Hindawi Journals are published Open Access. This
means all articles are immediately available free-of-charge upon publication. The articles in Hindawi Journals can
be downloaded, shared, and reused without restriction, as long as the original authors are properly cited.

Figure 12: Axial MRI image of the right kidney demonstrating a mass in the midpole region and a thrombus in the
IVC. Reproduced from: [10] Rosevear H M, Meier M M, Gallagher B L, Joudi F N. Surgically Discovered
Xanthogranulomatous Pyelonephritis Invading Inferior Vena Cava with Coexisting Renal Cell Carcinoma. The
Scientific World Journal 2009; 9: 5 - 9. Dx.doi.org/10.1100/tsw.2009.6
https://www.hindawi.com/journals/tswj/2009/108083/abs
http://http://downloads.hindawi.com/journals/tswj/2009/108083.pdf Accessed 2019 Dec 04 under copyright ©
2009 Henry M Rosevear et al. and copyright at Hindawi All Hindawi Journals are published Open Access. This
means all articles are immediately available free-of-charge upon publication. The articles in Hindawi Journals can
be downloaded, shared, and reused without restriction, as long as the original authors are properly cited.

Figure 13: Histology showing XGP with characteristic xanthoma cells present surrounding and invading the IVC.
Reproduced from: [10] Rosevear H M, Meier M M, Gallagher B L, Joudi F N. Surgically Discovered
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Scientific World Journal 2009; 9: 5 - 9. Dx.doi.org/10.1100/tsw.2009.6
https://www.hindawi.com/journals/tswj/2009/108083/abs/
http://http://downloads.hindawi.com/journals/tswj/2009/108083.pdf Accessed 2019 Dec 04under copyright ©
2009 Henry M Rosevear et al. and copyright at Hindawi All Hindawi Journals are published Open Access. This
means all articles are immediately available free-of-charge upon publication. The articles in Hindawi Journals can
be downloaded, shared, and reused without restriction, as long as the original authors are properly cited.

Figure 14: Histology showing conventional type clear cell RCC Fuhrman nuclear grade III with extensive
vascularity. Reproduced from: [10] Rosevear H M, Meier M M, Gallagher B L, Joudi F N. Surgically Discovered
Xanthogranulomatous Pyelonephritis Invading Inferior Vena Cava with Coexisting Renal Cell Carcinoma. The
Scientific World Journal 2009; 9: 5 - 9. Dx.doi.org/10.1100/tsw.2009.6
https://www.hindawi.com/journals/tswj/2009/108083/abs/
http://http://downloads.hindawi.com/journals/tswj/2009/108083.pdf Accessed 2019 Dec 04 under copyright ©
2009 Henry M Rosevear et al. and copyright at Hindawi All Hindawi Journals are published Open Access. This
means all articles are immediately available free-of-charge upon publication. The articles in Hindawi Journals can
be downloaded, shared, and reused without restriction, as long as the original authors are properly cited.
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Figure 15: CT 6 months post-surgery showing a stable non-enhancing mass posterior to the IVC. Reproduced
from: [10] Rosevear H M, Meier M M, Gallagher B L, Joudi F N. Surgically Discovered Xanthogranulomatous
Pyelonephritis Invading Inferior Vena Cava with Coexisting Renal Cell Carcinoma. The Scientific World Journal
2009; 9: 5 - 9. Dx.doi.org/10.1100/tsw.2009.6 https://www.hindawi.com/journals/tswj/2009/108083/abs/
http://http://downloads.hindawi.com/journals/tswj/2009/108083.pdf Accessed 2019 Dec 04under copyright ©
2009 Henry M Rosevear et al. and copyright at Hindawi All Hindawi Journals are published Open Access. This
means all articles are immediately available free-of-charge upon publication. The articles in Hindawi Journals can
be downloaded, shared, and reused without restriction, as long as the original authors are properly cited.

Pegas et al. [36] reported a 51-year-old lady who had presented with pain in the left upper quadrant of her
abdomen over the preceding one month. She had a computed tomography (CT) scan of her abdomen and
pelvis which showed a nodular tumour-like lesion within the upper pole of her left kidney. She underwent
left upper pole partial nephrectomy. Macroscopic examination of the specimen showed a poorly
circumscribed yellow-soft nodule with central degeneration that measured 3.0 cm x 2.0 cm x 2.0 cm.
Microscopic examination of the specimen showed a suppurative chronic interstitial nephritis associated with
a lymphoid and neutrophil infiltrate, central necrotic zone that were encompassed by foamy macrophages as
well as multi-nucleated giant cells, atrophy of the tubules, periglomerular fibrosis as well as global
glomerular sclerosis. The inflammatory process was noted to have extended into the medulla and into the
perinephric fat. Many spherical laminated rings that had been admixed with macrophages (see figure 16)
were visualised next to the central necrotic zone. The ring-like laminated structures did mimic psammoma
bodies or an ovum of a parasite. The rings did have an amorphous, central core which was encompassed by a
double layered wall, that was accentuated with PAS (see figure 17), and stained negatively with von Kossa,
Grocott, as well as trichome stains. The rings under polarized light were observed to be nonbirefringent.
Based upon the pathology examination features of the kidney lesion a diagnosis of xanthogranulomatous
pyelonephritis with Liesegang rings was made. Long-term follow-up data was not available. Pegas et al. [36]
stated the following:

e Liesegang is an in vitro physicochemical precipitating process which was first described by
German biochemist Ralph Eduard Liesegang, a German who was born in Elberfeld and who did
develop the methods of capillary analysis, a precursor of chromatography [37].

e The exact composition of the Liesegang rings has not been fully clarified; nevertheless,
immunohistochemistry and histochemical stains for calcium (von Kossa), iron,
mucopolysaccharide, amyloid glycogen, keratin, and epithelial membrane antigen (EMA) tend to
be negative. Special stains, radiographic analysis, or scanning electron microscopy did
demonstrate that some Liesegang rings did contain iron, silicon, and sulphur. According to
iterations of Tuur et al. [38] Liesegang rings contain Calcium (Ca ++) apart from other inorganic
anions, organic polycations and polyanions.

e Liesegang rings are an uncommon histological finding of some inflammatory diseases like
Xanthogranulomatous pyelonephritis.

o The pathogenesis of Liesegang rings has remained unclear; nevertheless, it is important to be
able to recognise the typifying features of Liesegang rings in order to avoid mistaking these rings
for parasites.
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Figure 16: Acellular laminated ring-like structures intermingled with macrophages (Hematoxylin-eosin-100x).
Reproduced from: [36] Pegas K L, Edelweiss M 1, Cambruzzi E, Zettler G. Liesegang Rings in Xanthogranulomatous
Pyelonephritis: A Case Report. Pathology Research International. 2010;Article ID 602523, 3 pages
http://dx.doi.org/10.4061/2010/602523  https://www.hindawi.com/journals/pri/2010/602523/  Accessed
2019 Dec 04 under copyright © 2010 Karla Lais Pegas et al. This is an open access article distributed under the
Creative Commons Attribution License, which permits unrestricted use, distribution, and reproduction in any
medium, provided the original work is properly cited.

Figure 17: Liesegang rings are positive to PAS stains (400x). Reproduced from: [36] [Pegas K L, Edelweiss M 1,
Cambruzzi E, Zettler G. Liesegang Rings in Xanthogranulomatous Pyelonephritis: A Case Report. Pathology
Research International. 2010;Article ID 602523, 3 pages http://dx.doi.org/10.4061/2010/602523
https://www.hindawi.com/journals/pri/2010/602523/ Accessed 2019 Dec 04 under copyright © 2010 Karla
Lais Pegas et al. This is an open access article distributed under the Creative Commons Attribution License, which
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permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly

cited.

Ballentine et al. [39] reported the
xanthogranulomatous pyelonephritis in a 58-year-
old lady who had manifested with abdominal pain,
haematuria, and radiating left loin pain. She had CT
scan of her abdomen and pelvis which revealed a
lesion that was reported to be consistent with
perirenal haemorrhage that was abutting a fat-
containing left renal mass. She was taken to theatre

case of

e The traditional approach to
xanthogranulomatous pyelonephritis has
been radical nephrectomy, even though a
nephron-sparing approach had been
reported in the treatment of focal cases of
XGP [13]; [40]; [41].

e Conservative treatment of XGP had been
achieved with utilization of parenteral
antibiotic treatment or with a combination
of oral and parenteral treatment which
could be supplemented with drainage of the
urinary tract and or abscess [42]; [43]; [44].

e (Conservative treatment had proven to be
successful in the treatment of renal allograft
patients who have XGP [45].

e Nevertheless, conservative treatment would
tend not to be appropriate for patients who
have stage IIl or diffuse XGP, as may be
observed in many patients at the time of the
initial diagnosis.

e Nephron-sparing treatment had been
attempted with success with regard to cases
of multifocal XGP which is a distinct entity
from diffuse XGP.

o (Considering that XGP had often been
diagnosed firstly based upon pathology
examination of nephrectomy specimens, the
decision with regard to the choice of
treatment had usually been based upon a
presumptive diagnosis in which radical
nephrectomy could be more appropriate.

o Al previous reports of
xanthogranulomatous pyelonephritis that

four

and she underwent left partial nephrectomy. The
pathology examination features of the specimen
showed features that diagnosed as
xanthogranulomatous pyelonephritis. She had
remained well with no complications from the
disease at her 8-month post-operative follow-up.
Ballentine et al. [39] stated the following:

were

manifested  with  spontaneous renal
haemorrhage had been managed by radical
nephrectomy. Their reported case of
nephron-sparing surgery for XGP that
manifested with  spontaneous
haemorrhage was the first to be reported in
the literature.

renal

e Their management decision of nephron-
sparing surgery had been facilitated by a
pre-operative differential diagnosis which
heavily had weighed on angiomyolipoma of
the kidney as the cause of the spontaneous
renal haemorrhage. Prior to their surgical
procedure, their approach to cases that
involve a large XGP lesion would have not
been likely to include a nephron-sparing
approach, even though they were happy to
report such an approach to be certainly
technically feasible.

e Nephron-sparing surgery should always be
considered as a possibility even with regard
to such difficult cases of XGP.

Conclusions

e Xanthogranulomatous pyelonephritis (XGP)
is a rare disease with less than 500 cases
reported in the literature.

e XGP does present with non-specific
symptoms that mimic many diseases and its
diagnosis would require a high index of
suspicion.

e Most cases of XGP had been treated
successfully by radical nephrectomy in
combination with utilization of antibiotics
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and the diagnosis was made upon pathology
examination of the nephrectomy specimens
post-operatively.

Few cases of focal XGP have been
successfully treated by means of nerve-
sparing partial nephrectomy plus utilization
of antibiotic treatment.

Very few cases of XGP have been treated by
utilization of conservative management with
parenteral antibiotics treatment or a with a
combination of oral and parenteral
treatment which had been supplanted with
drainage of the urinary tract and or abscess;
nevertheless, if this conservative approach
is undertaken it would require that patients
who have staghorn calculi would need to
have subsequent treatment by means of (a)
per-cutaneous nephrolithotomy, (b)
uretero-renoscopy plus lithotripsy or (c)
extra-corporeal shock wave lithotripsy
which would on the whole take a long time
to complete full treatment for such selected
patients.
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