APPLIED
RADIOLOGY

RADIOLOGICAL CASE

Xanthogranulomatous pyelonephritis:
The uncommon complications of the
uncommon disease

Elenu Motuzko, MD; und Puuline Germuine, DO

( jhronic xanthogranulomatous
pyelonephritis (XGP) repre-
sents a rare type of granuloma-

tous inflammation characterized by

unilateral enlargement of a kidney, hy-
dronephrosis and replacement of renal
parenchyma by cysts containing sero-
sanguinous fluid, with resultant loss
of normal renal function. It frequently
presents with recurrent non-healing
subacute to chronic urinary infection
and inflammation due to large obstruct-
ing or staghorn calculus. In our cases,
along with classical CT findings of this
uncommon disease, we present an un-
usual constellation of complications
and disease severity, which are rarely
reported despite the abundance of cases
in the literature.>

In this report are two companion
cases of diffuse and focal XGP with
internal and external decompres-
sion, resulting in partial small bowel
obstruction in the first case and osteo-
myelitis with nephrocutaneous fistula
in the second case.

Patient 1
CASE SUMMARY

A 45-year-old woman with past
medical history of rheumatoid arthri-
tis and anemia presented to the emer-
gency department with complaints of
worsening abdominal pain, nausea
and vomiting for three days. Review
of systems was significant for unin-
tentional weight loss of 14 pounds
over the last two to three months with
malaise and fatigue, in the absence of
fever and chills. Patient also reported
history of renal stones, but denied any
dysuria or hematuria. Upon admission,
the following laboratory test abnor-
malities were found: urinalysis showed
1+ occult blood, 3+ leukocyte esterase,
>180 WBC/HPF, 7 RBS/HPF with
mild anemia (Hgb 8) and leukocytosis
(WBC 13) on CBC. Blood and urine
cultures were negative.

IMAGING FINDINGS
Contrast-enhanced CT abdomen and
pelvis was obtained as part of the initial

work-up for patient’s presenting com-
plaints. CT revealed markedly abnormal
appearance of the left kidney (Figure 1)
with surrounding extensive inflamma-
tory changes and small loculations of
fluid throughout all of the retroperitoneal
compartments, likely representing small
urinomas and/or abscesses. Inflamma-
tion extended to the descending colon,
body and tail of the pancreas, as well
as small bowel mesentery resulting in
partial small bowel obstruction. Final
diagnosis was chronic diffuse XGP.
Subsequent MAG3 scan revealed com-
plete loss of renal function of the left
kidney. Total left nephrectomy was rec-
ommended by urological surgery consult
once small bowel obstruction resolves
and patient is able to tolerate surgery.

Patient 2
CASE SUMMARY

A 48-year-old man with past medi-
cal history of non-healing ulcer on the
left lower back for six months status
post recent antibiotic treatment, pre-
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FIGURE 1. Axial, sagittal and coronal contrast
enhanced CT images (A-C) at the level of the
left kidney demonstrate asymmetric enlarge-
ment of the kidney, due to obstructing stag-
horn calculus resulting in hydronephrosis and
large areas of low density replacing normal
renal parenchyma. Inflammatory changes and
small loculations of fluid are present in the left
perinephric space, extending into anterior and
posterior pararenal spaces and left paracolic
gutter with mild wall thickening of the descend-
ing colon. Complete absence of function is
seen within the left kidney on MAG3 scan (D),
with normally functioning right kidney.

FIGURE 2. Axial, sagittal and coronal contrast
enhanced CT images (A-C) at the level of the
left kidney demonstrate hypoenhancement of
the upper pole due to obstruction by a large
stone, with associated dilatation of the caly-
ces, representing a “bear paw” sign. Surround-
ing inflammatory changes extend posterior
and inferior in an oblique fashion through the
paraspinal musculature into the subcutane-
ous fat, representing fistulous communication.
Sharp demarcation of non-functioning paren-
chyma in the upper pole from the remainder of
the left kidney is evident on MAG3 scan (D).
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sented to the hospital with dull left flank
and back pain, generalized malaise and
dysuria. At the time of admission, CBC
and BMP demonstrated no abnormali-
ties. On physical exam, patient had left
flank tenderness with a large area of
induration over left paraspinal muscles
with central ulcer draining serosan-
guinous fluid. Urinalysis showed 1+
occult blood, 3+ leukocyte esterase,
>180 WBC/HPF and 42 RBC/HPF.
Urine and blood cultures were negative.
Wound culture was positive for coagu-
lase negative staphylococcus species.

IMAGING FINDINGS

CT abdomen and pelvis revealed
abnormal appearance of the upper
pole of the left kidney (Figure 2) with
inflammatory changes extending into
posterior pararenal space, paraspinal
muscles and subcutaneous tissues with
fistulous tract to the skin surface, as
well as sclerotic changes in 11th and
12th left posterior ribs concerning for
osteomyelitis. Inflammatory changes
were also present in the left para-
colic gutter with wall thickening and
enhancement of the short segment of
descending colon surrounded by a small
amount of free fluid. Patient was started
on antibiotic therapy. MAG3 scan dem-
onstrated absence of renal function of
left upper pole, and normal function in
lower pole with sharp demarcation of
radioisotope uptake in the interpolar
region. Partial nephrectomy was rec-
ommended by urologic surgery consult
once patient completes antibiotic treat-
ment for suspected osteomyelitis.

DISCUSSION
XGP is an uncommon chronic gran-
ulomatous renal infection resulting in

loss of renal function. The renal tissue
is replaced by xanthogranulomatous
material and serosanguinous fluid filled
cysts infiltrated by lipid-laden macro-
phages (foam cells). XGP can be focal
or diffuse.? There is no predilection for
either kidney, with women being more
commonly affected than men.

There is highly variable clinical
presentation of XGP with acute symp-
toms of urinary tract infection (dys-
uria, hematuria, fever, chills and flank
pain) or chronic, nonspecific symptoms
(weight loss, malaise and anorexia). Eti-
ologies of XGP include chronic renal
obstruction, infection (e.g. E.Coli, Pro-
teus mirabilis, Staphylococcus aureus),
prolonged antibiotic use, abnormal lipid
metabolism, lymphatic obstruction and
renal ischemia.’

Although ultrasound can be used
for initial assessment of patient with
complicated UTI and suspected pyelo-
nephritis, and can raise suspicion or
diagnose XGP, a preferred radiologic
modality is CT abdomen and pelvis
with contrast as it provides highly spe-
cific imaging findings and accurate
assessment of the renal involvement
along with extrarenal extent of dis-
ease.!” CT scan usually reveals focal
or diffuse enlargement of the involved
kidney, with thinning of the cortex with
dilated calyces with thick walls (“bear
paw” sign), absence of function, and a
large or “staghorn” calculus in the renal
pelvis. Inflammatory changes may
spread along the fascial planes through-
out the retroperitoneum, commonly
involving adjacent organs, such as pan-
creas and colon, or abdominal wall; CT
examination provides excellent visu-
alization of these findings, needed for
adequate surgical planning.

CONCLUSION

XGP can present as indolent dis-
ease even in cases of internal/external
decompression with an abscess/urinoma
or fistula formation with only mild con-
stitutional symptoms. Since chronic
inflammation can lead to progressive
renal tissue replacement and loss of renal
function and affect adjacent organ sys-
tems, a prompt evaluation with contrast-
enhanced CT is needed for adequate
diagnosis to assess the extent and sever-
ity of the disease is advised.
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