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Abstract
The histopathology and ultrastructural
features of an adrenocortical oncocytoma
are reported. The tumour was discovered
incidentally during investigation for
hypertension in a 72 year old female.
Oncocytic tumours of the adrenal cortex
are rare, with only 20 examples described
in English language reports. Most have
been non-functioning and benign, like the
present example. Molecular studies may
help assess the significance of oncocytic
change in the pathogenesis and behaviour
of oncocytic neoplasms.
(J Clin Pathol 1999;52:151–153)

Keywords: adrenal cortical neoplasms; oncocytoma

Oncocytic neoplasms are well recognised in
organs such as the kidney, thyroid, and salivary
glands. They are also seen more rarely in other
sites such as the adrenal cortex. We report the
histopathology and ultrastructure of an
adrenocortical oncocytoma discovered inci-
dentally during investigation of hypertension,
and compare the findings with the 20 other
cases described in English language reports.

Case report
A 72 year old female with a one year history of
hypertension and previous right sided stroke
presented with symptoms of transient left sided
weakness and numbness, headache, and visual
disturbance.

Physical examination showed a supine sys-
temic blood pressure of 230/120 mm Hg, with
a fall to 180/90 mm Hg on standing. No
abdominal mass was palpable. There were no
features to suggest Cushing’s syndrome or viri-
lisation. No abnormal neurological signs were
evident.

Routine laboratory studies were normal,
including full blood count and urea and
electrolytes. Plasma cortisol and successive
urinary catecholamine estimations were in the
normal range. Computed tomography of the
abdomen performed to exclude an adrenal
lesion showed a right adrenal mass 10 cm in
diameter (fig 1), which was then removed and
submitted for histopathological examination.

The immediate postoperative course was
uneventful. However, the patient was readmit-
ted with symptoms similar to those before the
operation, probably attributable to postural
hypotension. She continued to have episodic
hypertension as well, with systolic blood
pressures at times over 200 mm Hg despite
treatment. Plasma steroids and urinary cat-
echolamines remained within normal limits.
However, a small 1 cm nodule was identified
within the remaining left adrenal. This lesion
has only been kept under observation, and the
patient remains relatively well 12 months after
surgery.

Histopathology
An en bloc resection of the right kidney and
adrenal was received. Gross examination of the
specimen showed a solid tumour arising in the
adrenal gland, distinct from the kidney. The
tumour weighed 330 g and measured
90×85×65 mm. It was surrounded by an intact
fibrous capsule which was attached to normal
adrenal tissue. The cut surface of the tumour
was soft and yellow in colour with streaks of
haemorrhage. The adjacent kidney appeared
normal. Ten representative samples from the
tumour and its capsule and some from the kid-
ney were taken for histology.

The tumour was composed of polygonal
cells with abundant, granular, intensely eosi-
nophilic cytoplasm and moderately atypical,
sometimes pleomorphic nuclei with central
nucleoli (fig 2). The tumour cells were
arranged in nested and diVuse patterns of
growth. There were no broad fibrous bands,
mitotic figures, or necrosis, and no evidence of
capsular or vascular invasion. The tumour cells
were negative for the Grimelius argyrophil
stain and did not show immunoreactivity for
CAM 5.2, chromogranin A, or S100. Immuno-
staining of tumour cells was positive for vimen-
tin. Tissue previously formalin fixed was resin
embedded and examined by electron micros-
copy, which showed that the tumour cells were

Figure 1 Computerised axial tomogram showing a tumour (arrowed) arising in the right
adrenal gland.
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packed with mitochondria (fig 2, inset). On the
basis of these observations our final diagnosis
was that of an adrenocortical oncocytoma.

Discussion
Neoplasms composed entirely of oncocytes are
well described in the kidney, thyroid, and sali-
vary glands, but have also been seen more
rarely in other sites, including the pituitary and
parathyroid glands, lacrimal gland, respiratory
tract, and choroid plexus.1 Oncocytic adrenal
cortical neoplasms are also rare, with only 20
cases described to date in English language
reports.2–10 Including the present case, these
tumours have arisen in patients ranging in age
from 27 to 72 years (mean 50.9), with 12
female and nine male patients aVected. In all
cases but one, the tumours were detected inci-
dentally during investigation of symptoms not
attributable to the tumour. In one case,3 the
tumour had infiltrated the adjacent vena cava
and liver, which may have caused the abdomi-
nal pain which led to its discovery. The tumour
described here was essentially an incidental
finding and its removal had no eVect on the
patient’s symptoms. The nature of the small
nodule in the contralateral adrenal is uncertain
but such lesions are common incidental
findings in elderly patients investigated for
hypertension11 and it is likely to be benign
owing to its size.

Evidence of endocrine overactivity was
detected in only one tumour.8 In that case, the
female patient showed virilisation, with raised
urinary 17-ketosteroids, which fell to normal
on resection of the neoplasm. In the three cases
described by Sasano,5 the enzymes responsible
for steroid biosynthesis were undetectable by
immunohistochemistry. In one case, the
tumour was present in an extra-adrenal loca-
tion adjacent to the normal right adrenal
gland,9 but in all others the tumour arose
within the gland. The tumours described have
varied in size from 3 to 15 cm and in weight
from 30 to 865 g. Fibrous encapsulation
appears characteristic and was present, if
partially, even in the one locally infiltrative
lesion.3

A definite diagnosis of adrenocortical onco-
cytoma was made by demonstrating the
presence of numerous mitochondria in the
tumour cell cytoplasm at electron microscopy.
The cytoarchitectural features of adrenocorti-
cal oncocytomas may show a close resemblance
to the following: phaeochromocytoma, which was
excluded in this case by the negative chromo-
granin A immunoreactivity and the absence of
neurosecretory granules on electron micros-
copy; adrenocortical adenoma, where the tumour
cell cytoplasm is not packed with mitochon-
dria; renal oncocytoma; and metastatic oncocytic
carcinoma, which were excluded as no primary
was found in the right kidney or in other organs
on clinical and radiological examination of the
patient.

No single histological feature can predict the
behaviour of adrenocortical neoplasms. How-
ever, studies have shown that a combination of
clinical, biochemical, and histological features
can provide some useful discrimination of
benign from malignant lesions, including size,
mitotic count, and the presence of invasion.12

These features are diYcult to extrapolate to
oncocytic adrenocortical tumours as few cases
have been described. However, 19 of 20 cases
have behaved in a benign fashion after a follow
up (where stated) of 8–99 months (mean 31),
while one3 showed local infiltration but did not
metastasise (length of follow up not stated).
Two cases were designated as oncocytic
neoplasms of uncertain malignant potential
because of the presence of necrosis and mitotic
counts of 2 and 6 per 50 high power fields,
although neither showed evidence of metastatic
spread after follow up periods of 12 and 19
months.10 It would seem, therefore, that this
small sample of oncocytic tumours has be-
haved as one would have predicted from the
criteria Weiss derived from his studies of non-
oncocytic tumours.12

Molecular biological techniques may help to
interpret the aetiology and pathogenesis of this
morphologically distinct type of adrenocortical
tumour and to diVerentiate it from the other
commoner non-oncocytic neoplasms of the
adrenal cortex. Knowledge of the mechanisms
that lead to oncocytosis in general and in
adrenocortical cells in particular is scanty.1 One
plausible view is that mitochondria proliferate
owing to a process analogous to neoplasia, with
a mutation in a gene conferring an increase in
mitochondrial number. Another possibility is
that mitochondria multiply as a compensatory
response to an epigenetic functional impair-
ment. Nevertheless, the behaviour of oncocytic
neoplasms of the adrenal cortex should be
assessed by validated clinical, pathological, and
molecular biological criteria using large series.
This may help to characterise the oncocytic
morphology as a possible separate morphologi-
cal variable.
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Figure 2 Photomicrograph showing tumour cells with abundant granular cytoplasm and
moderately pleomorphic nuclei (haematoxylin and eosin stain). Inset: The tumour cell
cytoplasm is packed with mitochondria (electron microscopy, ×15 640)
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