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Abstract
A 38-year-old woman was referred to an Endocrinologist with sudden onset of a variety of clinical symptomsepileptic seizures, amenorrhea, weight gain, hirsutism and sexual dysfunction. Her physical examination and
biochemical investigations, including blood sugar were normal. Blood pressure was 110/80 mmHg. A right adrenal
tumor was detected on ultrasonography and computed tomography. Blood levels of dehydroepiandrosteronesulphate,
testosterone and aldosterone were increased 2.2, 7.6 and 1.6 times higher than maximal normal values respectively.
The aldosterone/renin ratio was 176. The laparoscopic excised tumors of the right adrenal gland weighed 137 g
and was red-yellowish-brown with the intact capsule. Histology of the tumor showed round, oval or polygonal cells
with abundant granular eosinophilic cytoplasm. Nuclei were oval, basophilic and with nucleoli. Focally pleomorphic
nuclei were noticed. The cells formed nests and trabeculae. Histological picture was suggestive for oncocytoma.
Immunohistochemical investigations showed: alpha-inhibin-diffusely positive in tumor cells, synaptophysin-positive
in zones of tumor cells, melan A-diffusely positive in tumor cells, Ki-67-positive in 10% of tumor cells, Chromograninnegative in tumor cells but positive in medullary zone. After the surgery, almost all the hormones returned to normal
and were maintained at this level for 12 months post operation. An exception was aldosterone, which was increased,
but without symptoms of hyperaldosteronism. The patient did not report any seizures after the surgical treatment.
Sexual function regained 6-12 months post-surgery.
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Background
Adrenal oncocytoma is a rare neoplasm (about 150 cases reported),
usually benign (about 80%) and rarely secretory (about 20%) [1]. The term
oncocytoma refers to a tumor predominantly or exclusively composed
of oncocytes which are characterized by large polygonal cells with
abundant eosinophilic and granularcytoplasm [2,3]. Ultrastructurally,
oncocytes are distinguished by the abnormal accumulation of densely
packed mitochondria [4]. In addition to the adrenal gland, oncocytomas
are described in various sites, including kidney, salivary gland, thyroid,
parathyroid, pituitary, thymus, bronchus, lacrimal gland, breast, liver,
ovary, stomach, small intestine and prostate [3,4]. Uncertainty exists
regarding the natural history and clinical behavior of these tumors.
Herein we present a female with adrenal oncocytoma identified by
histological and immunohistochemical investigations, manifesting
signs of hypersecretion of 3 dehydroepiandrosterone sulfate (DHEA-S),
testosterone (T), and aldosterone (A) as well as stigmata consistent with
a functioning tumor during the course of her disease.

Case Presentation
A 38 year-old Caucasian female presented for evaluation of
amenorrhea lasting 8 months, weight gain (23 kg in 6 months),
hirsutism and 3 generalized tonic clonic seizures occurring in August,
October and December 2012. We present a diagram with the evolution
of the patient case (Figure 1). Awake and sleep electroencephalogram
(EEG) did not register any abnormality. Magnetic resonance imaging
of the brain was also normal. She underwent a right upper quadrant
ultrasound with the discovery of a mass in the superior aspect of the
right kidney. Computed tomography of the abdomen confirmed the
presence of the mass localized in the right adrenal gland measuring
5.8 × 4.6 cm. It was described as an oval with homogeneous content
and well-defined margins and suspected to be pheochromocytoma
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Figure 1: Diagram of patient evolution, tumour, and histological aspects and
immunohistochemistry of the adrenocortical oncocytoma.

by the radiologist prasideda mazaja raide, o ne didziaja. Her blood
pressure was normal (110/80 mmHg). Before and after the surgery
the patient did not receive any hormonal treatment. Basal biochemical
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investigations, including blood sugar were normal. Initially luteinizing
hormone and follicle-stimulating hormone was decreased (resulting in
secondary hypogonadotropic amenorrhea). Prolactin, metanephrine,
normetanephrine, renin, cortisol, adrenocorticotropic hormone
and estradiol were normal with A and 17-OH progesterone slightly
increased. T was very high (20.6 nmol/l, normal-up to 2.7) and DHEA-S
was high (25.5 mcmol/l, normal-up to 11.5). A was high-706 pmol/l,
renin- normal-4.0 ng/l, and aldosterone/renin ratio (ARR) high-176.
Given the size of tumor and high blood level of DHEA-S and T, it was
considered that the tumor was malignant, so the patient underwent
a laparoscopic right adrenalectomy. The resected tumor was 11 cm
diameter, weighed 137 g and was red-yellowish-brown in color with an
intact capsule. On microscopy, the tumor was uniform in appearance
and composed of round, oval or polygonal cells with abundant granular
eosinophilic cytoplasm. The nuclei were oval and basophilic with
nucleoli. Focally pleomorphic nuclei were noticed. The cells formed
nests and trabeculae. A few areas of hemorrhage and infarction were
noticed. Final pathological interpretation was consistent with an
adrenocortical oncocytoma (Figure2). 4 Immunohistochemistry
revealed alpha inhibin-diffusely positive tumoral cells, synaptophysinpositive in tumoral cells, melan A-diffusely positive in tumoral cells
and positive in the adrenals, and Ki 67-positive in 10% of tumoral cells
(Figure 3). Chromogranin was negative in tumoral cells, but positive
in the adrenal medulla (not shown). A significant decrease in DHEA-S
and T appeared 2 hours after the surgery and became low after 24
hours (DHEA-S 6.6 ± 1.1 mcmol/l and T 9.96 ± 1.11nmol/l). At the
same time estradiol, A, renin, metanephrine, normethanephrine, 17OH progesterone, adrenocorticotropic hormone and cortisol levels
were also decreased, later even to the level of adrenal insufficiency.
Hormones recovered to normal values within 1 month, and remained
in the normal range 12 months after surgery. The concentration of A
was slightly increased before the surgery and decreased immediately
afterwards, however, it remained slightly elevated 1, 3 and 12 months
after the surgery without signs of primary hyperaldosteronism. The
patient recovered well and did not receive any adjuvant therapy apart
from close observation and follow up. Her menstrual cycle restored
spontaneously in 6 weeks and hot flashes ceased. Seizures did not
appear during the 12 months after the surgery. Sexual function was
assessed using the validated Female Sexual Function Index [5]. The
score 1 month before the operation was 19/36 and 1 month after the
operation 25/36. Maximum sexual function was achieved 12 months
post-surgery at 33/36.

more clinical manifestation of hyperandrogenism was reported. No
epileptic seizures were described in cases with high endogenous levels
of DHEA-S. In our patient the disappearance of epileptic seizures after
removal of the DHEA-S and T secreting tumor support the affirmation
that seizures were provoked by hypersecretion of these hormones.

Morphological and immunohistochemical differentiation
between adrenal adenoma and oncocytoma
Since 1998, Melan A and alpha-inhibin have become the most
commonly used markers to confirm the adrenal cortical origin of a
given lesion [10-12]. Alpha-inhibin has also been shown to reflect the
hormonal secretion of the tumor, being more frequently and intensively
expressed in androgen - secreting neoplasms [13]. Our investigation
has demonstrated melan A-to be diffusely positive in tumoral cells and
positive in the adrenal (Figure 2), thus proving the adrenal cortical
origin of the tumor. It is important to distinguish between benign and
malignant characteristics of tumor cells and to date, the proliferation
marker Ki-67 is the sole immunohistochemical antibody shown to be
useful in the differential diagnosis between adenoma and carcinoma
[14-17]. The Ki-67 proliferation index has been investigated as a
prognostic marker for several years [18,19]. In a 6 recent study Ki-67

Figure 2: Histological aspects of the adrenocortical oncocytoma: A. Tumour
nodular proliferation within encapsulated adrenal. Round, oval or polygonal cells
with an abundant cytoplasm, slightly granular, eosinophilic and sometimes with
vacuolization. Nucleus oval, basophilic with nucleoli, in some places nuclear
pleomorphism was present. Disposition in nests and trabeculae sometimes
with necrotic areas. Haemorrhages sometimes detectable; B. Nuclei bizarre,
atypical; C. Area of necrosis.

Discussion
Benign secretory adrenocortical oncocytoma
The adrenal tumor described here complies with the criteria for a
benign secretory adrenal oncocytoma. Adrenocortical oncocytomas
are extremely rare adrenal neoplasms with just 147 cases cited in
the literature (by 2013) with only 17 % secretory [1]. None of these
patients had seizures. The tumors had variable size at presentation (3
to 20 cm) with a female-to-male predominance of 2.5:1 and a strong
left-to-right sided prevalence of 3.5:1 [2]. Microscopically the tumor
was a large, rounded, encapsulated and well-circumscribed mass, with
only a small area of intact adrenal left at the periphery. Histologically,
it was composed of nests and trabecula of oncocytic cells. According to
the Weiss criteria [6], it is a pure and benign oncocytoma. Only a few
secretory adrenocortical oncocytomas are described. As a rule, DHEA-S
and T secretions are increased [7,8]. Sometimes cortisol is co-produced
[8], and there was one case described of an interleukin-6 secreting
oncocytoma [9]. Although each clinical picture was different, one or
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Figure 3: Immunohistochemistry of the adrenocortical oncocytoma: A. Alpha
inhibin positive in the tumour cells (right) and positive in the rest of adrenal
gland; B. Synaptophysin-positive in tumour cells (left) and in the rest of the
adrenal gland (right); C. Melan A- tumour cells (right, up) and the rest of the
adrenal gland (left, down); D. Ki-67 positive in 10% of tumour cells.
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index proved to be superior to mitotic count in terms of the prognosis
of adrenal cortical carcinoma, at least with regard to overall survival.
Three subgroups of patients have been stratified based on cutoffs of
<20, 20-50, and >50% [20]. We found the Ki-67 index to be positive in
10% of tumoral cells. Thus, according to this data our patient falls into
the most favorable group regarding overall survival. Indeed, one year
following surgery the patient remains in good health and presents no
signs of disease relapse.

Sudden DHEA-S and T decrease, causing transient menopausal
symptoms.
The onset of transient menopausal symptoms such as weakness
and hot flashes is most probably explained by the sudden elimination
of T as an estradiol provider for the brain. DHEA-S as proconvulsant
neurosteroid. A recent review by Reddy [21] proposed that the sulfated
neurosteroids (Pregnenolone sulfate and DHEA-S) are excitatory
and produce memory-enhancing and anxiogenic effects as wellbeing
proconvulsants and contributing to neurogenesis and neuroprotection.
To our knowledge this is the first patient with a high level of endogenous
DHEA-S and testosterone-provoked seizures, which resolved after
extirpation of the source of these elevated hormones – the adrenocortical
oncocytoma. We hypothesize that the extremely high and longstanding
concentrations of endogenous DHEA-S in combination with some as
yet unknown brain molecule provokes the clinical manifestation of
epileptic seizures. The implication of sex hormones in the treatment of
women with epilepsy has recently been reviewed [22].

Changes in Aldosterone (A) secretion
Only 2 cases of oncocytomas secreting A, are described [23,24]. In
our case A decreased to normal sometime after the surgery, but later
tended to increase steadily, without other signs of hyperaldosteronism.
Repeat computed tomography scan of the adrenal region did not
reveal any pathology. Hypothetically, nests of A secreting cells are
present in the adrenals. Excision of the main source of A secretionadrenal oncocytoma-leads to a decrease in A during the first day after
the operation. Remnant cellular nests, secreting A in the contralateral
adrenal or the residual operated adrenal induce a slow increase of A
secretion, but insufficient to provoke a clear clinical picture of primary
hyperaldosteronism.7 Our theory concerning A hypersecretion
would be supported by other articles describing atypical [25,26] and
subclinical [27] primary aldosteronism without detectable tumors
or hyperplasia on computed tomography scan. Also more sensitive
imaging techniques (NP-59 SPECT/CT) now permit increasingly
accurate diagnoses of adrenal A secreting tumors [28].

Changes in sexual function
The sexual dysfunction of this patient raises some unexpected
questions. Our clinical case showed that an adrenal gland tumor that
is producing sex hormones has a negative impact on female sexual
function. These findings are contradictory to the generally accepted
hypothesis that androgens have a positive effect on female sexual
function. Weight gain, hirsutism and psychological factors play a role in
female sexual desire, but down-regulation of androgen receptors should
not be disregarded as a causal factor.

Conclusion
A case is described of immunohistochemical and histological aspects
of a DHEA-S, testosterone and aldosterone secreting adrenocortical
oncocytoma with multiple clinical symptoms. The hypersecretion of
DHEA-S and testosterone are strongly suggestive as the etiological
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factor for the amenorrhea, weight gain, hirsutism, seizures and sexual
dysfunction. Persistent hypersecretion of aldosterone after removal of
the adrenal oncocytoma suggest the presence of subclinical primary
hyperaldosteronism.
References
1. Mearini L, Del Sordo R, Costantini E, Nunzi E, Porena M (2013) Adrenal
oncocytic neoplasm: a systematic review. Urol Int 91: 125-133.
2. Aron D, Terzolo M, Cawood TJ (2012) Adrenal incidentalomas. Best Pract Res
Clin Endocrinol Metab 26: 69-82.
3. Bisceglia M, Ludovico O, Di Mattia A, Ben-Dor D, Sandbank J, et al. (2004)
Adrenocortical oncocytic tumors: report of 10 cases and review of the literature.
Int J Surg Pathol 12: 231-243.
4. Erem C, Ucuncu O, Nuhoglu I, Turkyilmaz S, Yildiz K, et al. (2012) Large
adrenocortical oncocytoma with uncertain malignant potential:report of a new
case and review of the literature. Acta Endocrinol (Buc) 8: 295-306.
5. Rosen R, Brown C, Heiman J, Leiblum, S, Meston C, et al. (2000) The Female
Sexual Function Index (FSFI): a multidimensional self-report instrument for the
assessment of female sexual function. J Sex Marital Ther 191-208.
6. Nguyen GK, Vriend R, Ronaghan D, Lakey WH (1992) Heterotopic
adrenocortical oncocytoma. A case report with light and electron microscopic
studies. Cancer 70: 2681-2684.
7. Medeiros LJ, Weiss LM (1992) New developments in the pathologic diagnosis
of adrenal cortical neoplasms. A review. Am J Clin Pathol 97: 73-83.
8. Subbiah S, Nahar U, Samujh R, Bhansali A (2013) Heterosexual precocity: rare
manifestation of virilizing adrenocortical oncocytoma. Ann Saudi Med 33: 294-297.
9. Sahin SB, Yucel AF, Bedir R, Ogullar S, Ayaz T, et al. (2014) Testosterone-and
cortisol-secreting adrenocortical oncocytoma: an unusual cause of hirsutism.
Case Rep Endocrinol 2014: 206890.
10. Ahmed MA, Sureshkannan KS, Raouf ZR, Koliyadan SV, Grant CS, et al.
(2013) Adrenal oncocytic neoplasm with uncertain malignant potential. Sultan
Qaboos Univ Med J 13: E334-338.
11. Ghorab Z, Jorda M, Ganjei P, Nadji M (2003) Melan A (A103) is expressed in
adrenocortical neoplasms but not in renal cell and hepatocellular carcinomas.
Appl Immunohistochem Mol Morphol 11: 330-333.
12. Arola J, Liu J, Heikkilä P, Voutilainen R, Kahri A (1998) Expression of inhibin
alpha in the human adrenal gland and adrenocortical tumors. Endocr Res 24:
865-867.
13. Munro LM, Kennedy A, McNicol AM (1999) The expression of inhibin/activin
subunits in the human adrenal cortex and its tumours. J Endocrinol 161: 341-347.
14. Arola J, Liu J, Heikkilä P, Ilvesmäki V, Salmenkivi K, et al. (2000) Expression
of inhibin alpha in adrenocortical tumours reflects the hormonal status of the
neoplasm. J Endocrinol 165: 223-229.
15. Arola J, Salmenkivi K, Liu J, Kahri AI, Heikkila P (2000) p53 and Ki67 in
adrenocortical tumors. Endocr Res 26:861-865.
16. Stojadinovic A, Brennan MF, Hoos A, Omeroglu A, Leung DH, et al. (2003)
Adrenocortical adenoma and carcinoma: histopathological and molecular
comparative analysis. Mod Pathol 16:742-751.
17. Soon PS, Gill AJ, Benn DE, Clarkson A, Robinson BG, et al. (2009) Microarray
gene expression and immunohistochemistry analyses of adrenocortical tumors
identify IGF2 and Ki-67 as useful in differentiating carcinomas from adenomas.
Endocr Relat Cancer 16: 573-583.
18. Schmitt A, Saremaslani P, Schmid S, Rousson V, Montani M, et al. (2006) IGFII
and MIB1 immunohistochemistry is helpful for the differentiation of benign from
malignant adrenocortical tumours. Histopathology 49: 298-307.
19. Vargas MP, Vargas HI, Kleiner DE, Merino MJ (1997) Adrenocortical neoplasms:
role of prognostic markers MIB-, P, and RB. Am J Surg Pathol 21: 556-562.
20. Morimoto R, Satoh F, Murakami O, Suzuki T, Abe T, et al. (2008)
Immunohistochemistry of a proliferation marker Ki67/MIB1 in adrenocortical
carcinomas: Ki67/MIB1 labeling index is a predictor for recurrence of
adrenocortical carcinomas. Endocr J 55: 49-55.
21. Reddy DS (2010) Neurosteroids: endogenous role in the human brain and
therapeutic potentials. Prog Brain Res 186: 113-137.

Volume 5 • Issue 12 • 1000669

Citation: Matulevicius V, Poiana C, Ostrauskas R, Banisauskaite I, Matuleviciute I, et al. (2015) Functional Adrenocortical Oncocytoma Presenting with
Hyperandrogenism and Seizures. J Clin Case Rep 5: 669. doi:10.4172/2165-7920.1000669

Page 4 of 4
22. Craiu D (2014) Implications of Sex Hormones in the Treatment of Women with
Epilepsy: Catamenial Epilepsy. Acta Endo (Buc) 10:102-117.
23. Terui K, Sakihara S, Kageyama K, Nigawara T, Takayasu S, et al. (2010) A case
of adrenocortical oncocytoma occurring with aldosteronoma. J Clin Endocrinol
Metab 95: 3597-3598.
24. Mete O, Asa SL (2009) Aldosterone-producing adrenal cortical adenoma with
oncocytic change and cytoplasmic eosinophilic globular inclusions. Endocr
Pathol 20:182-185.
25. Fardella CE, Mosso L, Gómez-Sánchez C, Cortés P, Soto J, et al. (2000) Primary
hyperaldosteronism in essential hypertensives: prevalence, biochemical profile,
and molecular biology. J Clin Endocrinol Metab 85: 1863-1867.

J Clin Case Rep
ISSN: 2165-7920 JCCR, an open access journal

26. Doi SA, Abalkhail S, Al-Qudhaiby MM, Al-Humood K, Hafez MF, et al. (2006)
Optimal use and interpretation of the aldosterone renin ratio to detect
aldosterone excess in hypertension. J Hum Hypertens 20: 482-489.
27. Médeau V, Moreau F, Trinquart L, Clemessy M, Wémeau JL, et al. (2008)
Clinical and biochemical characteristics of normotensive patients with primary
aldosteronism: a comparison with hypertensive cases. Clin Endocrinol (Oxf)
69: 20-28.
28. Chen YC, Chiu JS, Wang YF (2013) NP-59 SPECT/CT imaging in stage 1
hypertensive and atypical primary aldosteronism: a 5-year retrospective
analysis of clinicolaboratory and imaging features. Scientific World Journal
2013: 317934.

Volume 5 • Issue 12 • 1000669

