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For the past few decades, a solid mass in the kidney with avid enhancement
was considered renal cell carcinoma (RCC). With the advancement in radiological
interventions, the understanding and treatment of a large number of tumours
has changed. Oncocytomas are solid benign renal masses contributing 3-7% in
all renal neoplasms. We report a case of a 32-year-old male who presented to
our medicine OPD with abdominal pain and discomfort for about one month,
later diagnosed with oncocytoma. We emphasize the importance of the typical
imaging findings for the diagnosis and characterization of renal tumors.
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Description
For the past few decades, a solid mass in the kidney with avid
enhancement was considered renal cell carcinoma (RCC). With
the advancement in radiological interventions, the understanding
and treatment of a large number of tumours has changed1.
Oncocytomas are solid benign renal masses contributing 3-7% in
all renal neoplasms. There is a high prevalence in men, with the
peak incidence in the seventh decade of life. Most of the people
having oncocytoma are asymptomatic. When the size of the mass
increases, the patient may present with flank pain or abdominal
mass2. Oncocytomas and chromophobe RCCs are often referred to as
oncocytic neoplasms due to the same origin3. They have overlapping
features with RCC, which makes it difficult to diagnose correctly. The
presence of a central stellate scar, commonly referred to as spoke
wheel pattern (the peripheral rim of vessels from which centripetal
vessels converge centrally); is potentially helpful in making the
diagnosis, but this scar is present in only about one-third of the
cases and may also be present in RCCs. The presence of metastasis
or aggressive infiltration into the surrounding structures is a reliable
feature usually found in RCCs4. Another distinguishing feature for
oncocytomas is the highest amount of contrast washout amongst
the renal tumours, followed by clear cell RCC, chromophobe RCC
and papillary RCC5. Also, the percentage of arterial enhancement in
oncocytomas is greater than 500%. Due to non-differentiation from
RCCs, these are usually excised. Although, oncocytoma, if proven,
may not require surgery unless the size becomes large and causes
unpleasant symptoms.

A 32-year-old male presented to our medicine OPD with
abdominal pain and discomfort for about one month. He was
advised ultrasound (USG) whole abdomen. On USG, there was
a lobulated hypoechoic mass present on the lower pole of the
right kidney [Figure 1A]. On Colour Doppler, the mass showed
peripheral vascularity and certain small branches of vessels
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converging inwards, giving the typical spoke wheel
appearance (the vessels converging centrally) [Figure
1B]. Differential diagnoses of renal masses, RCC or
oncocytoma was given. The probability of oncocytoma
was considered because of no significant symptoms or
other positive findings on abdominal USG. He was further
advised contrast-enhanced computerized tomography
(CECT) and magnetic resonance imaging (MRI) abdomen
for further characterization and status of perirenal fascia.
On unenhanced CT, there was a well-defined, round to
oval, isodense mass with the central hypodense area,
measuring approx. 33 x 37 x 28 mm; on the anterior
part of the lower pole of the right kidney [Figure 2A]. On
post-contrast CT scan, there was a spoke wheel pattern
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of vascularity and delayed enhancement of central scar.
The mass showed significant peripheral enhancement
(~110 HU) and washout (~65 HU) on cortical and
equilibrium phases, respectively [Figure 2B & 2C]. There
was displacement of renal vessels and duodenum but no
obvious invasion into surrounding structures [Figure
2D]. On MRI, the mass appeared well defined. It was
hypointense on T1 weighted images and hyperintense on
T2 weighted images. Also, there was no obvious breach in
perirenal fascia or infiltration in perinephric space [Figure
3A and 3B]. On the basis of clinical picture and radiological
investigations, the diagnosis of oncocytoma was given. The
patient has been kept on the follow up and till now there is
no change in the tumor size or morphology.

Figure 1: Trans abdomen ultrasonography (A) Image shows a round to oval hypoechoic mass (white arrow) on the lower pole of the
right kidney (asterixis). (B) Colour Doppler ultrasound image, the mass shows a peripheral rim of vessels (white arrow) with centripetal
radiating vessels forming spoke wheel pattern.

Figure 2: Non-contrast and contrast-enhanced axial and coronal sections of computerized tomography of the abdomen. (A) Axial section
from non-contrast CT abdomen showing a well-defined, round to oval, isodense mass lesion with a central hypodense area (asterixis)
on the anterior aspect of the lower pole of the right kidney. (B) Axial section from the cortical phase of contrast-enhanced CT abdomen
showing avid peripheral enhancement of the mass (black arrow) with central non enhancing central hypodense stellate scar (asterixis)
forming classical spoke wheel pattern. (C) Axial section from equilibrium phase of contrast-enhanced CT abdomen showing significant
washout of contrast from the peripheral rim (black arrow). (D) Coronal section from the cortical phase of contrast-enhanced CT abdomen
showing no definite signs of perinephric fat stranding or invasion of surrounding structures.
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Figure 3: Unenhanced MRI abdomen (A & B) Axial sections from T1 and T2 weighted images from MRI abdomen shows a well-circumscribed
abnormal signal intensity lesion on the anterior aspect of the lower pole of the right kidney. It appears hypointense on T1 weighted
images and predominantly hyperintense on T2 weighted images. There is no obvious sign of pararenal fascia involvement or infiltration of
surrounding structures.

Learning Points
− Benign renal tumours such as oncocytoma are
usually asymptomatic and detected incidentally.
These may present with vague flank pain.

− Characteristic findings of oncocytoma on imaging
helps to differentiate from other aggressive tumours
of the kidney include a well-defined mass with a
central scar, characteristic spoke wheel appearance
and intense arterial enhancement and absence of
any perinephric or vascular invasion.
− Categorizing renal masses into benign and malignant
on imaging is useful in avoiding unnecessary
interventions and helps in preoperative planning.
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