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Abstract
A 53-year old man was found to have a right incidental
adrenal mass measuring 5 × 6cm. The patient underwent
laparoscopic right adrenalectomy and the tumor was
surgically removed. The histological diagnosis was
oncocytoma, the cytoplasm of which was intensely
eosinophilic with abundant granule. Oncocytoma of the
adrenal gland is rare disease.Recently, the advancement of
imaging techniques, especially the routine use of computed
tomography (CT) and magnetic resonance imaging (MRI)
lead to increased number of incidentally discovered adrenal
masses including adrenocortical oncocytoma. In this report,
the clinical features of adrenocortical oncocytomas are
discussed.
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Introduction
Oncocytoma is an epithelial neoplasm composed of oncocytic

cells whose cytoplasm is packed with mitochondria [1]. This
tumor is characterized by a histologic pattern of large
eosinophilic cells with a granular cytoplasm. Oncocytomas may
arise in various organs such as kidney, salivary gland, thyroid,
adrenal cortex and parathyroid glands. Among them,
oncocytoma of the adrenal gland is relatively rare [2,3]. In this
manuscript, we report a case of adrenocortical oncocytoma and
the clinical features of adrenocortical oncocytomas are
discussed.

Case Report
A 53-year old man was involved in a traffic accident and

underwent computed tomography (CT). Incidentally, he was
found to have a right adrenal mass measuring 5×6cm, which was
enhanced irregularly and was located in superior aspect at right
kidney (Figure 1). He admitted to our Hospital for evaluation of
the mass. Magnetic resonance imaging (MRI) showed a tumor to
be clearly separated from the right kidney. The mass showed
hypointensity on T1-weighted imaging and isointensity to
hypointensity on T2-weighted imaging (Figure 2). There was no
evidence of metastatic disease on a chest-abdomen CT scan and
a bone scintigraphy.

Figure 1: CT revealed 50 mm mass located in superior aspect
at right kidney.

The patient had a mild hypertension controlled with
amlodipine. His blood pressure was 138/92 mmHg and pulse 66
beats per minutes. Physical examination was unremarkable.
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Routine laboratory studies were normal, including full blood
count and urea and electrolytes. Hormonal data were also
within normal limits, with the exception of slightly elevated
serum noradrenalin at the level of 25 pg/ml.

Figure 2: MRI showed a tumor to be clearly separated from
the right kidney.

Initially, pheochromocytoma was suspected due to
hypertension and slightly elevated level of serum noradrenalin.
However, the regitine test was negative and MIBG scan showed
no abnormal uptake. In addition, to rule out functioning adrenal
tumor, rapid ACTH test, captopril test and dexamethasone 1 mg
suppression test were performed which were all negative.
Preoperative diagnosis of right non-functioning adrenal tumor
was made.

Figure 3: Cut surface of the specimen was gray to brown and
showed central necrosis and hemorrhage.

Subsequently, the patient underwent laparoscopic right
adrenalectomy because its size exceeds 4 cm in diameter. The
surgical specimen weighed 62 g. The tumor was surrounded by

fibrous capsule which was successively attached to normal
adrenal tissue. There was no extracapsuler or capsular invasion
of the tumor. Cut surface was gray to brown in color and showed
central necrosis and hemorrhage (Figure 3).

The tumor cells showed specific findings of the oncocytomas.
The cytoplasm was intensely eosinophilic with abundant granule
(Figure 4).

Figure 4: Microscopically, its cytoplasm was intensely
eosinophilic with abundant granule. (HE X 400).

A few atypical cells with hyperchromatic nuclei were diffusely
scattered, which suggests malignant potential. Mitotic rate of
these atypical cells was greater than 5 per 50 high power fields.
Occasionally, small areas of necrosis were observed.

The diagnosis of oncocytoma is further confirmed by
immunohistochemical findings. The tumor cells showed a strong
positive reaction for NSE and focal positive for chromogranin-A.
Staining for cytekeratin(AE1/AE3), EMA, vimentin, and S-100
protein were negative.

To confirm adrenocortical origin, immunostaining for adrenal
4 binding protein (Ad4BP), a transcription factor of
steroidgenesis, was performed [4]. The tumor cells were positive
for Ad4BP, which indicated the tumor originated from adrenal
cortex. On the basis of these observations, the final diagnosis
was an adrenocortical oncocytoma.

The postoperative course was unremarkable. Considering high
nuclear grade and atypical mitotic figures, we have continued
postoperative follow up with imaging. However, the patient was
alive and well without evidence of recurrence 10 years after
surgery.

Discussion
Oncocytoma is an epithelial neoplasm composed of cells

whose cytoplasm is packed with mitochondria [1]. Oncocytomas
may arise in various organs, including the salivary glands, kidney,
thyroid, parathyroid, and pituitary, however, oncocytoma of the
adrenal gland have been rarely reported [5]. About 147 cases of
adrenocortical oncocytomas have been reported in the
literature [3,6].

Most of oncocytomas are nonfunctional and most are
detected incidentally during imaging [3,6]. As the specific finding
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of oncocytomas, the presence of a central fibrous scar, leading
to the ‘‘spoke wheel’’ pattern was seen on CT or MRI in about
one-third of the patients [7]. However, the ‘‘spoke wheel’’
pattern cannot be used for differentiating adrenal cortical
adenoma from adrenal carcinoma [8]. Therefore, the diagnosis is
usually based on the pathological characteristics of the
specimen obtained by surgery.

It is relatively easy to diagnose oncocytomas by light-
microscopic examination for its unique histological characters.
The histological characteristic of oncocytoma is the
predominance of oncocytes in which the cytoplasm becomes
eosinophilic due to accumulation of abnormal mitochondria [5].

Adrenal oncocytomas are usually non-functional and benign,
and surgical removal is usually associated with an excellent
prognosis. However, some cases has been reported to
demonstrate clinically malignant behavior [3,9]. And some cases
were suggested to have potentially malignant histological
findings [10]. The Lin-Weiss-Bisceglia criteria have been
developed for classifying adrenocortical oncocytic tumors
histologically as benign, borderline malignant potential, and
malignant [11]. According to these criteria, high mitotic rate,
atypical mitoses, and venous invasion are defined as major
criteria and larger sized tumor (>10 cm and/or >200 g), necrosis,
capsular invasion, and sinusoidal invasion are defined as the
minor criteria. If the tumor exhibits one or more of the major
criteria, it is considered malignant. The presence of 1 to 4 minor
criteria indicates uncertain malignant potential (borderline). If
none of the aforementioned features are present, a tumor can
be considered benign [11].

According to Lin-Weiss-Bisceglia criteria, our case has 2 major
criteria positive (namely, nuclear grade and atypical mitosis).
Considering high nuclear grade and atypical mitotic figures, we
have continued postoperative follow up with imaging, and he
had no evidence of disease for 10 years after surgery. Our case
demonstrates clinically benign postoperative course.

Conclusion
The advancement of imaging techniques, especially the

routine use of CT and MRI lead to increased number of
incidentally discovered adrenal masses including adrenocortical
oncocytoma. We believe that this case presentation could

provide useful information on differential diagnosis of
nonfunctioning adrenal tumors.
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