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PART A

57-year-old male with diabetes mellitus type 2, sys-
temic hypertension, chronic kidney disease, multiple
renal calculi, receiving biweekly dialysis for 3 years had
presented with left flank pain. On examination he had
tenderness in left lumbar region. Total leukocyte count
and creatinine levels were raised measuring 12.2 x 109
/L (Normal range: 4.5 to 11.0 x 109/L).) and 7.35mg/dL
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(Normal reference 0.7 to 1.3 mg/dL) respectively. Urine
culture revealed >103 colony forming units (c.f.u /ml) of
Escherichia coli. Abdominal ultrasound revealed diffuse
echogenicity in left lumbar region with non-visualiza-
tion of left kidney and adjacent perinephric space. Non
contrast CT imaging was done and later patient under-
went percutaneous catheter drainage from left kidney.
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Fig. 2 Axial non contrast CT through the level of bilateral

kidneys.
Fig. 1 Coronal non contrast CT image.

Fig. 3 Axial non contrast CT image. Fig. 4 Axial non contrast CT image.

Fig. 5 Axial and coronal non contrast CT image.
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PART B

Diagnosis: Left Renal replacement lipo-
matosis coexistent with emphysematous
pyelonephritis.

Non contrast computed tomography (CT) of abdomen
showed multiple calculi within renal pelvis of left kid-
ney largest measuring 30 x 20mm. Ill-defined collec-
tions with multiple air pockets were noted in the left
renal pelvicalyceal system and left ureter in keeping
with emphysematous pyelonephritis. There was sig-
nificant left perinephric and periureteric fat stranding
and thickening of left renal fascia. The left renal cortex
was atrophic and there was fatty replacement of renal
sinus, renal parenchyma and perinephric space con-
sistent with renal replacement lipomatosis. Figures 1-4
show representative images. In view of emphysematous
pyelonephritis, patient underwent percutaneous cathe-
ter drainage and pus was drained from left pelvicalyceal
system which revealed >10° colony forming units (c.f.u
/ml) of Escherichia coli in culture. He was started on
intravenous antibiotics. He was offered simple left ne-
phrectomy for which he did not consent. Follow up non
contrast CT of abdomen after 3 months showed interval
resolution of emphysematous pyelonephritis with per-
sistent renal calculi and renal replacement lipomatosis
(Figure 5 A and B).

Renal replacement lipomatosis (RRL) is a severe form
of renal sinus lipomatosis resulting in adipocytic infil-
tration into renal parenchyma and perinephric space.
It occurs due to prolonged inflammation or hydrone-
phrosis secondary to renal calculi or infection resulting
in atrophy of renal parenchyma [1]. RRL occurs unilat-
erally, but reports have also shown RRL bilaterally and
in transplanted kidneys [2]. In imaging, renal calculi
can be demonstrated through abdominal radiograph.
Ultrasound shows hyperechoic mass in the renal sinus
with associated renal calculi and atrophied echogenic
kidneys. Computed tomography reveals profound renal
parenchymal atrophy, fatty infiltration of renal sinus
and perinephric space, and calculi. Intravenous pye-
logram reveals non-functional or poor-functional kid-
neys. Heavily T2 weighted MRI sequences like HASTE
(Half Fourier Single-shot Turbo spin-Echo) which are
unaffected by respiratory motion artifact reveals ob-
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structed pelvicalyceal system and differentiates cal-
culus due to its fluid sensitivity. Excretory function of
kidneys can be assessed through post contrast VIBE
(Volumetric interpolated breath-hold examination) se-
quence. Fat-suppression sequences in MRI identifies fat
containing lesions within renal sinus and parenchyma
[3].

RRL needs to be differentiated from fat containing
lesions like angiomyolipoma, lipoma and liposarcoma.
RRL is located within the renal sinus and may extended
into the atrophied renal parenchyma. It does not exert
mass effect on pelvicalyceal system. There would be
additional features like calculi, hydronephrosis or py-
elonephritis. Fat containing neoplasms may arise from
renal parenchyma or extrarenal location and can cause
mass effect or invasion on adjacent structures. Renal li-
posarcoma has fat and soft tissue component and shows
heterogenous enhancement with thick septations or
nodules. It is located peripherally within renal fascia
or renal capsule and cause mass effect on renal cortex
without invasion into renal parenchyma. Renal lipomas
are smaller and usually arise from adipocyte cells with-
in renal capsule [4].

Emphysematous pyelonephritis is life threatening se-
vere infection of renal parenchyma leading to necrosis
and presence of air within pelvicalyceal system, paren-
chyma and perinephric region. It is usually caused by
gram negative anaerobic organisms like Escherichia
coli, Klebsiella pneumonia and Proteus mirabilis [5].

Xanthogranulomatous pyelonephritis (XGP) should
be differentiated from renal replacement lipomatosis
and emphysematous pyelonephritis. It also occurs in
the presence of chronic renal disease or renal calcu-
li or urosepsis. There is enlargement of the affected
kidney with dilated calyxes and several hypoattenu-
ated areas giving an appearance of ‘bear paw’ in cross
sectional CT imaging [6]. CT imaging do not show fat
density lesion within the renal parenchyma or renal
pelvis in XGP while RRL shows fat density lesion re-
placing the renal parenchyma and perinephric region.
Histopathological examination shows lipid laden mac-
rophages within the renal parenchyma in XGP while
adipose tissue and renal parenchyma are separately
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Fig. 1. Coronal non contrast CT image shows atrophied left
renal parenchyma (white arrow), presence of air (blue arrow)
within the left renal pelvicalyceal system and fatty prolif-
eration within left renal sinus and perinephric space (blue
blocked arrow).

Fig. 2. Axial non contrast CT through the level of bilateral
kidneys shows fatty infiltration into the left renal pelvis and
renal parenchyma (white arrow). Multiple calculi are noted
in the left renal pelvis and adjacent calyces (blue block ar-
row).

Fig. 3. Axial non contrast CT image shows multiple collec-
tions with air foci and large calculus within left renal pel-
vicalyceal system (white arrow). Fatty replacement of renal
pelvis (blue arrow) and extension into posterolateral abdom-
inal wall (blue star).

Fig. 4. Axial non contrast CT image shows that fatty infiltra-

tion in left perinephric space (blue arrow) and air within the
left upper ureter (white arrow).

Fig. 5A and B. Axial and cor-
onal non contrast CT image
taken after 3 months shows
interval resolution of left em-
physematous pyelonephritis.
Multiple calculi within left
renal pelvis, atrophied renal
parenchyma with fatty infil-
tration are demonstrated.
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seen in RRL [7].

The management of RRL in non-functional kidney is
nephrectomy. Emphysematous pyelonephritis needs
to be diagnosed early, swiftly treated with broad spec-
trum antibiotic regimen against gram negative anaer-
obes and undergo percutaneous catheter drainage or
double-J stenting to reduce the mortality and conserve
the renal function. Nephrectomy is done in poor or
non-functional kidneys.

To conclude, renal replacement lipomatosis can be
confused with fatty neoplasm of kidney and this case
could acquaint radiologists and clinicians of renal pseu-
dotumor and differentiate renal replacement lipomato-
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sis from other neoplasms preoperatively. R
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