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1 | CLINICAL SCENARIO

A 68-year-old male presents to the emergency room
with right flank pain and is found to have a non-
complicated obstructing kidney stone. On the non-
contrast computed tomography (CT) scan of the ab-
domen, a left adrenal mass is also noted.

The patient is known for poorly controlled hyperten-
sion, type Il diabetes mellitus, and spinal stenosis. He
denies any personal or family history of adrenal can-
cer and recent malignancy. He does not have any re-
cent weight loss, night sweats, or fatigue. He denies
headaches, palpitations, and diaphoresis. Upon physical

exam, he appears to have flank pain, proximal weakness
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on power testing, an elevated BMI, and 2-cm-wide red-
purple lines (striae) on his thighs.

On the radiology report, the adrenal mass is de-
scribed as unilateral left 2.4 cm x 3.6 cm, homogeneous
with smooth border, and 6 HU (Hounsfield units). His
complete blood count (CBC) is normal and electrolytes
show hypokalemia at 3.3 mEq/L.

1.1 | Question

Once renal colic is resolved, which of the following in-
vestigations would you complete?

a) 24-hour urine fractioned metanephrines and cate-
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cholamines

b) Dexamethasone suppression test

c) Aldosterone-renin ratio

d) Dehydroepiandrotestosterone (DHEAS)

e) CT scan of the abdomen with contrast

f) Adrenal fine needle aspiration biopsy (FNA)

Which tests would you choose?
1. a), b), and €)

. a), b), ¢), d), and e)

. ), b), ), and f)

. a),b),and c)

.e)andf)

u b ODN

1.2 | Answer

4. is the correct answer. All adrenal masses should
be investigated for pheochromocytoma with 24-hour
urine fractioned metanephrines and catecholamines or
plasma fractioned free metanephrines. Cushing’s syn-
drome should be evaluated using the dexamethasone
suppression test or late-night salivary cortisol testing,
given findings of Cushing’s upon examination (striae,
high BMI, proximal weakness). Additionally, this pa-
tient is presenting with a history of hypertension and hy-
pokalemia which suggests possible hyperaldosteronism
and requires additional aldosterone-renin ratio testing.
DHEAS testing is only warranted if the patient presents
with symptoms of sex hormone excess, which is not the
case here. The described imaging findings (smooth bor-
der, homogeneous, <4 cm, <10 HU) suggest that the
mass is benign; therefore, a CT scan with contrast is not
required at this stage. CT scans with contrast are used
to measure contrast washout to differentiate benign and
malignant masses when initial non-contrast CT features
are suspicious (heterogeneous, irregular margins, necro-
sis, >10 HU attenuation, >4 cm in size). Lastly, FNA biop-
sies are not usually done as they do not differentiate be-

tween malignant and benign masses.

2 | INITIAL APPROACH

Adrenal masses are often accidentally discovered when
a patient undergoes imaging studies for other medical
reasons and are called incidentalomas. They have a
mean prevalence of 2.3% at autopsy with a prevalence
range from 1%-9%. A higher number of cases are found
in older, white, obese, diabetic, and hypertensive peo-
ple. (1) The majority of adrenal incidentalomas are be-
nign non-functioning adenomas or lipomas. However,
approximately 10%-15% are functional and result in the
hypersecretion of cortisol (Cushing’s syndrome) or of
other hormones (pheochromocytoma, hyperaldostero-
nism). Some cases can represent malignant primary tu-
mours (2%-5%) or metastasis (1%-2.5%). (2) Incidentalo-
mas require imaging and biochemical workups to rule

out malignancy or hormone hypersecretion.

3 | EVALUATION
NANCY

FOR MALIG-

When evaluating a mass, malignancy should always be
on the differential. Patients may report having a recent
or active cancer, which could lead to possible metasta-
sis of the adrenal gland. The most common metastatic
sources are lung, breast, colon, stomach, lymphoma,
melanoma, and renal cancers. (3) It is also important to
ask about constitutional symptoms (weight loss, fever,
night sweats, appetite loss, fatigue) and family history
of malignancy.

A non-contrast abdominal CT scan is the main modal-
ity used to investigate adrenal masses for malignancy.
The National Italian Study Group on adrenal tumours
evaluated adrenal incidentaloma hospital records to ret-
rospectively identify characteristics that suggest ma-
lignancy. Ascertained features include a larger size
(>4 cm), irregular borders, heterogeneous masses, cal-
cifications, and necrosis. (3-6) Additionally, on non-
contrast CTs, radiographic attenuation of the mass is
evaluated by Hounsfield units (HU). Malignant masses
have higher HU (>10) as they absorb more X-rays than

benign lipid-rich tissues, as was determined by Delivanis
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FIGURE 1 Approach to adrenal mass flowchart

et al. (2018) in a retrospective cohort study, amongst
others. (4,7) If the mass has a suspicious appearance
on a non-contrast CT scan, an adrenal contrast washout
CT protocol should be done. Adrenocortical carcinomas
and other malignant masses commonly have decreased
washout percentages (<40% relative enhancement loss
at 15 minutes), whereas adenomas (benign masses) have
higher washouts. (5) Pheochromocytomas can have sim-
ilar characteristics to malignant masses on imaging. (8)
Thus, it is important to rule out pheochromocytomas as

described below.

If metastasis is suspected or the aforementioned
imaging techniques are inconclusive, an FDG-PET (flu-
orodeoxyglucose positron emission tomography) scan
can help assess for malignant features in indeterminate
masses. In a prospective study by Guerin et al. (2017),
MRIs were shown to aid in investigating the mass and
distinguish pheochromocytomas. (9) Fine needle aspi-
ration biopsy is not commonly done as it does not dif-
ferentiate between benign and malignant adrenal tis-
sue. However, it can help differentiate metastatic, extra-
adrenal and primary adrenal malignancy, and allow to
histological description of the tumour. If it is done,

pheochromocytoma needs to be ruled out prior to avoid

SECRETING TUMOR

if >4cm

*HU = Housefield units: scale for measuring radiographic attenuation (density on
image) on unenhanced CT scan
*DHEAS = dehydroepiandrotestosterone

precipitating a pheochromocytoma crisis. (10,11)

4 | EVALUATION FOR HORMONE
HYPERSECRETION

Although most adrenal masses are non-functional, hor-
mone hypersecretion needs to be ruled out by a thor-
ough patient history, physical examination, and bio-
chemical testing, as most patients are asymptomatic.

4.1 | Cortisol Excess

ACTH (adrenocorticotropic hormone) independent cor-
tisol excess or Cushing’s syndrome, is the most common
presentation of a functioning adrenal mass. (4) In most
cases, functional incidentalomas present with mild au-
tonomous cortisol secretion (MACS), known as subclin-
ical Cushing’s syndrome and have a prevalence of up
to 20% amongst adrenal incidentalomas. (5) Patients
with MACS lack the usual clinical findings associated
with Cushing’s syndrome (menstrual changes, lethargy,
bruising, hirsutism, round face, dorsal fat pad, striae, de-
creased libido, proximal muscle weakness, etc.) Instead,

they may display the effects of cortisol hypersecretion
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in the form of hypertension, diabetes, dyslipidemia, obe-
sity, atherosclerosis, and osteoporosis. (4,12). To as-
sess for cortisol hypersecretion in an incidentaloma, the
standard test is a 1 mg (low dose) overnight dexametha-
sone suppression test (DST). Alternatively, two mea-
surements of late-night salivary cortisol or two mea-
surements of urine-free cortisol can be done to assess
for Cushing’s syndrome. If the first laboratory investi-
gation is abnormal, another test, amongst the above-
mentioned three tests, should be conducted to confirm

the diagnosis of Cushing’s syndrome. (3,5)

4.2 | Catecholamine Excess

Pheochromocytomas account for 3% of incidentalomas
and are another entity to rule out. (4) Although most
pheochromocytomas are symptomatic, up to 15% of
individuals may have normal blood pressure. (3) Clin-
ical findings of pheochromocytoma catecholamine hy-
persecretion may include headache, sweating, tachycar-
dia, palpitations, and hypertension. Before biochemi-
cal testing, certain medications (e.g., levodopa, adren-
ergic receptor agonists, TCAs, psychoactive agents, am-
phetamine, ethanol, etc.) should be discontinued if pos-
sible as they may cause false positives. Testing consists
of 24-hour urine metanephrines and catecholamines or
plasma-fractioned metanephrines. Metanephrines are
products of catecholamine metabolism, and are, as a
result, elevated in the context of catecholamine hyper-

secretion. (5)

4.3 | Aldosterone Excess

Hypertensive patients with incidentalomas should also
be screened for primary hyperaldosteronism (Conn’s
syndrome). These patients may have unexplained hy-
pokalemia and a family history of hyperaldosteronism
or early-onset cerebrovascular accidents. Aldosterono-
mas are best tested by the plasma aldosterone-renin ra-
tio. A high plasma aldosterone concentration to plasma
renin activity ratio is abnormal and suggests primary
hyperaldosteronism. (5,13) Certain medications, such

as mineralocorticoid receptor antagonists, angiotensin-

converting enzyme inhibitors, and angiotensin receptor
blockers can affect test results. One of several down-
stream tests (oral sodium loading, saline infusion, flu-
drocortisone suppression test, captopril challenge) con-
firms the diagnosis. (14)

44 | Sex Hormone Excess

Sex hormone-secreting adrenal tumors are rare and usu-
ally malignant. Sex hormone testing is only indicated if
signs of unexpected virilization or excess estrogen are
present without other symptoms of glucocorticoid ex-
cess. Testing is also done when there is a suspicion of
adrenocortical carcinoma. (8) Symptoms of virilization
include new onset hirsutism, acne, and deepening of
voice in females. Estrogen hypersecretion in females re-
sults in irregular uterine bleeding and breast tenderness,
while in males it is characterized by decreased libido, tes-
ticular atrophy, and gynecomastia. (5) Biochemical tests
include dehydroepiandrotestosterone (DHEAS) and an-
drostenedione.

5 | BEYOND INITIAL APPROACH

This section details further considerations and manage-
ment options.

5.1 | Bilateral Adrenal Incidentalomas

Bilateral adrenal incidentalomas are found in 10%-15%
of cases of incidentalomas and are estimated to have a
prevalence of 0.3%-0.6% in the general population. (15)
They can be found in the event of metastases, primary
bilateral macronodular adrenal hyperplasia (PBMAH), bi-
lateral cortical adenomas, congenital adrenal hyperpla-
sia (CAH), amyloidosis, hemorrhage, granulomas, infiltra-
tive disease, pheochromocytoma, Cushing’s syndrome,
and primary hyperaldosteronism. (4,5)

The initial approach towards bilateral masses is as
described above. However, bilateral masses are most
likely to present with hormone hypersecretion com-

pared to unilateral masses. Bilateral masses should be
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investigated for adrenal insufficiency if they appear to
be hemorrhagic or infiltrative, as infiltration or destruc-
tion of adrenals can result in adrenocortical hyposecre-
tion. (5) This is done by measuring fasting morning cor-
tisol and ACTH levels, followed by an ACTH stimulation
test. Adrenal insufficiency is present when cortisol in-
crease is incomplete in response to ACTH injection. (16)
With bilateral masses, late-onset CAH, specifically 21-
hydroxylase deficiency, should be ruled out by measur-
ing morning 17-hydroxyprogesterone levels. Very ele-
vated levels are diagnostic, while moderate elevation re-
quires ACTH stimulation testing to confirm the diagno-
sis. (5)

5.2 | Management

Management of adrenal incidentalomas depends on bio-
chemical and imaging findings. Masses >4 cm, those
suspicious of malignancy and hyperfunctioning masses
should be considered for resection. Adrenalectomies
are usually conducted laparoscopically; however, open
surgery is sometimes necessary. As per the latest
European Society of Endocrinology guidelines, non-
functioning benign-appearing masses below 4 cm, do
not necessitate follow-up imaging. (5,17) On the other
hand, the American Association of Clinical Endocrinolo-
gists recommends up to 5 years of radiological follow-
up for all non-resected masses. (18) More recent Eu-
ropean guidelines recommend that non-surgically re-
moved masses >4 cm should be followed radiologically
to monitor for stability, usually at 6-12 months. If
there is a 5 mm and 20% size increase, surgical re-
moval is recommended. (5,8) Repeat biochemical test-
ing for hypersecretion should be done if a patient with
initially non-functioning incidentaloma develops signs

and symptoms of hormone hypersecretion. (5)

Of note, pheochromocytomas need to be promptly
resected to avoid cardiovascular complications. Their
removal is complicated by the risk of hypertensive
crises, arrhythmias, and multiorgan failure. To pre-
vent these complications, patients require pre-operative
alpha-adrenergic blockade followed by beta-adrenergic

blockade and subsequent high sodium diet. Beta-

adrenergic blockade should never be given before alpha
blockade in these patients. (19) As for subclinical Cush-
ing’s syndrome-associated adrenal mass removal, it is im-
portant to test for adrenal insufficiency post-operatively
using the ACTH stimulation test. Due to cortisol hy-
persecretion, the hypothalamic-pituitary-adrenal (HPA)
axis is suppressed by negative feedback. When the
cortisol-secreting mass is removed, the axis remains sup-
pressed for some time resulting in a lack of adrenal stim-
ulation by ACTH to release cortisol, leading to hypocorti-
colism. In the event of adrenocortical hypofunction, pa-
tients need to be given glucocorticoid replacement until
the HPA axis recovers. (4)

In summary, adrenal incidentalomas are incidental
findings of adrenal masses on imaging that require a
workup to rule out hormone hypersecretion and malig-
nancy. This entails evaluating imaging findings for fea-
tures of malignancy, as well as testing for cortisol and
catecholamine excess in all patients. Further testing is

catered based on clinical presentation.
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