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Objective: To investigate the diagnosis and treatment of adrenocortical oncocytoma,
and have a literature of review.

Materials and Methods: The clinical data of 5 cases of adrenocortical oncocytoma
treated in our hospital was retrospectively analyzed. The clinical manifestations, imaging
examination, endocrine examination, and pathological results were analyzed respectively.

Results: Oncocytic adrenocortical neoplasms are extremely rare. Oncocytic
adrenocortical neoplasms are usually discovered incidentally, only the tumors with
endocrine function could exhibit specific manifestations. No specific imageological
features of oncocytic adrenocortical neoplasms have been found.

Conclusions: The diagnosis of adrenocortical oncocytoma mainly depends on the
pathological examination. Surgical resection is the main treatment method.
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INTRODUCTION

The oncocytic adrenocortical neoplasm is a rare tumor of the adrenal gland. Since it was first
reported in 1986 (1), there has been serial case reports to try to illuminate this rare tumor.
However, there is still rather little information available, especially the pathological and follow-up
data, to illustrate the biological behavior of this particular tumor. The origin, biological behavior,
diagnostic criteria, and prognosis of oncocytic adrenocortical neoplasm remain controversial.
Here, we report 5 cases with oncocytic adrenocortical neoplasm and try to summarize its clinical
and pathological manifestations, diagnostic criteria, surgical treatment, and prognosis. Written
informed consent was obtained from the participant for the publication of this case report and
any potentially-identifying information/images.

MATERIALS AND METHODS

The demographic and clinical data of 5 patients with oncocytic adrenocortical neoplasms,
diagnosed and surgical treated at the department of urology in Peking Union College Hospital,
between April 2005 and July 2018, were retrospectively analyzed.

As showed in Table 1, there were 1 male and 4 females. The age ranged from 17 to 63 y. Only one
patient found the tumor incidentally during the healthy examination, 2 cases discovered the tumor
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during body check for none specific symptoms of palpation or
flank pain and the other 2 cases were diagnosed the adrenal tumor
during evaluation of the Cushing syndrome, whose urinary free
cortisol were significantly elevated. Case 4 underwent resection
of left adrenal oncocytoma (10*8*6cm) 6 years ago. She felt flank
pain before abdominal CT confirmed the recurrence of tumor
near the left kidney and in the abdominal wall. Case 5 manifested
virilization besides Cushing syndrome, such as hairy face, rough
skin, and irregular menstruation, whose serum testosterone level
rose. The cortisol, aldosterone, and catecholamine metabolites
were normal except for Cushing Syndrome cases. Except case
1, the tumor size of the other 4 cases were more than 6 cm.
Three cases underwent laparoscopic adrenal tumor resection,
and 2 patients underwent open surgery of adrenal tumors. All
procedures were successfully performed and no complications
occurred. The tumor specimens were carefully examined and
pathological report indicated adrenocortical oncocytoma in all
cases, 2 of which were uncertain malignant potential according
the Lin-Weiss-Bisceglia system (2). All the patients were regularly
followed up. The follow-up ranged from 7 to 154 months. The
virilization and Cushing syndrome disappeared and the serum
cortisol and testosterone returned to the normal during the
follow-up. There were no local recurrence and distant metastases
in all cases.

The characteristics of the patients were showed in Table 1.
The CT scan of case 5 showed the tumor located between
the liver and kidney without normal adrenal gland left. The
enhancement was heterogeneous (Figure1). The tumor of
case 5 was rounded and encapsulated, whose cut section was
yellow-brown. HE staining showed the tumor cells were highly
eosinophilic and arranged in a solid pattern (Figures 2-4). The
study is approved by institutional review board of Peking Union
Medical College Hospital.

DISCUSSION

Oncocytic neoplasms are tumors where granular eosinophilic
cytoplasmic cells resulting from accumulation of mitochondria
are the dominant cell type. They are mostly benign tumors
and usually arising in the kidney, salivary gland, and pituitary.
But according to a series of case reports, it seems that
oncocytic neoplasms could originate from any organ, including
adrenal gland, thyroid, parathyroid gland, thymus, stomach,
liver, pancreas, breast, upper respiratory tract, and so on.
(3, 4) The oncocytic neoplasms may share similar molecular
alterations and biological features despite originating from
different organs (5, 6).

Oncocytic adrenocortical neoplasms are extremely rare. There
has been nearly 200 cases since this rare disease was first reported
in 1986 (1). Adrenocortical oncocytomas could happen in a large
age range, from adolescent to elderly people. This disease has a
female dominance of about 2.5:1 and a left-side dominance of
about 3.5:1 (4, 7). Our results are consistent with the literature.
The age ranged from 17 to 63 years old. 4/5 of the cases were
female and 4/5 of the tumors located at the left side.

Abbreviations: CT, computed tomography; MRI, magnetic resonance imaging.

TABLE 1 | Clinical information of the patients.
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FIGURE 1 | CT scan showed a round mass between liver and right kidney
with heterogeneous enhancement.

FIGURE 2 | Adrenal oncocytoma is a rounded and encapsulated mass
(10*7*6 cm), with yellow-brown cut section. Microscopically, tumor cells are
highly eosinophilic and arranged in a solid pattern.

Oncocytic adrenocortical neoplasms are usually discovered
incidentally during routine body check without clinical
manifestations (8). Only minority of patients may have non-
specific symptoms such as abdominal pain, nausea, hypertension
and so on (9, 10). Only the tumors with endocrine function
could exhibit specific manifestations, such as virilization,
feminization, and Cushing syndrome, while most oncocytic
adrenocortical neoplasms show no function. There were also
studies showed that nearly 30% of oncocytic adrenocortical
neoplasms were functional (7). In this study, only one patient
showed no symptom. Two patients had non-specific symptoms

FIGURE 4 | Same as Figure 2.

including abdominal pain and palpitation. And another two
patients showed virilization and Cushing syndrome. So oncocytic
adrenocortical neoplasms might be functional tumors.

No specific imageological features of oncocytic adrenocortical
neoplasms have been found. Benign oncocytic adrenocortical
neoplasms may be distinguishable from lipid-rich but not
lipid -poor adenomas on CT examination. Malignant ones
demonstrate similar features with adrenocortical carcinomas,
such as large size, necrosis, and lower percentage enhancement
washout, which makes differentiation through CT very
difficult. So there were no CT or MRI criteria available
to help differentiate benign from malignant tumors (11).
There are also no specific signs in MRI and ultrasound
(4, 12). Then the imaging examination is mainly used to
confirm the location of the tumor and useless to differentiate
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benign or malignant. In this series, only case 1 exhibited
homogeneous enhancement and the other 4 cases were
heterogeneous enhancement.

The diagnosis of adrenocortical oncocytoma mainly depends
on the pathological examination. Fine-needle aspiration cytology
seems to be useful to confirm the diagnosis preoperatively, but
because of the large tumor size and possible heterogeneous areas,
this technique may not characterize the tumor and increase the
risk of needle tract implantation metastases in case of malignancy
(13, 14). The section of benign tumors is usually golden or
brownish yellow and the malignant tumors are mostly ashes
red or fish-meat like (12). The Weiss system has been adopted
as the standard criteria for the assessment and categorization
of adrenocortical neoplasms (15). But because of the lack of
reported cases of oncocytic neoplasms of the adrenal gland and
the follow-up data, Lin-Weiss-Bisceglia system was put up to
revise the former criteria to help diagnose this unique tumor
(16). The major criteria include mitotic rate more than 5 mitotic
figures per 50 high-power fields, atypical mitoses and venous
invasion. The minor criteria include large tumor (>10 cm and/or
>200g), necrosis, capsular invasion, and sinusoidal invasion.
Presence of any major criteria would be diagnosed as malignant
and presence of any minor criteria would be diagnosed as
borderline or uncertain malignant potential, while presence of
none of major or minor criteria would be diagnosed as benign
(2). In our series, 3 cases were benign and the other 2 were
uncertain malignant potential according to the modified Weiss
system. The case 3 is special, which seems to be malignant
as the tumor recurred in the left kidney and abdominal wall
after 6 years of resection of left adrenal oncocytoma. There has
been 19 months after the second surgery and no recurrence
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