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Adrenal
incidentalomas
are detected on
1% to 2% of
all abdominal
CT scans

HIGHLIGHTS FROM MEDICAL GRAND ROUNDS

Evaluating adrenal

incidentalomas

he development of computed tomo-
graphic (CT) scanning made it possible
to clearly see the adrenal glands radi-
ographically for the first time.

- However, CT scanning and magnetic
resonance imaging (MRI) often reveal unsus-
pected adrenal masses during evaluation for
nonadrenal disease. These incidentally detect-
ed masses have been dubbed “adrenal inciden-
talomas.” Adrenal incidentalomas are com-
mon and are detected on approximately 1% to
2% of all abdominal CT scans (FIGURE 1).

What constitutes the appropriate evalua-
tion of adrenal incidentalomas is controver-
sial. In the absence of clear guidelines, we
need to answer two initial questions:

e s this lesion malignant, and if so, is it

primary or metastatic cancer!

e s it secretory (producing excess hor-

mone) or nonsecretory’

To answer these questions, a thorough his-
tory and physical examination, appropriate
biochemical testing, and radiographic imaging
are all essential (FIGURE 2).

BENIGN OR MALIGNANT?

Benign adenomas, either functioning (ie,
secreting hormones) or nonfunctioning,
account for approximately 50% of all adrenal
incidentalomas. Other lesions such as
myelolipomas and cysts are not clinically sig-
nificant. Pseudoadrenal masses (lesions arising
from the pancreas, spleen, or kidney) may be
clinically insignificant. The differential diag-
nosis, however, includes lesions with high
morbidity and mortality rates: pheochromocy-

toma, metastases, and adrenal carcinoma.!
Such lesions account for about 25% of inci-
dentalomas.

Pheochromocytoma is discussed in the
section on hormone-secreting tumors, below.

Metastases from malignant melanoma or
from cancers of the breast, lung, kidney, and
gastrointestinal tract often develop in the
adrenal gland. Therefore, most experts recom-
mend a mammogram, chest radiograph, and at
least guaiac card testing for all patients with
adrenal incidentalomas who have no known
malignant disease.

Primary cancers of the adrenal gland are
much less common than metastatic disease
and are usually quite large when detected—it
is not unusual for an adrenal carcinoma to be
10 cm in diameter when detected.? In con-
trast, adrenal adenomas are usually no larger
than 4 cm. However, if size is used as the only
criterion, smaller carcinomas, metastases, and
pheochromocytoma can be mistaken for ade-
noma.

Although physicians vary in what they
consider a “large” mass, in general, resection is
recommended for any mass larger than 4
cm.3-6

& IS THERE EXCESS HORMONE
PRODUCTION?

All patients with an adrenal incidentaloma
should be clinically evaluated for evidence of
excess catecholamines, mineralocorticoids,
glucocorticoids, and androgens. If the history
and physical suggest excess hormone produc-
tion (see below), the patient should undergo
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HIGHLIGHTS FROM MEDICAL GRAND ROUNDS

An abdominal CT scan with an adrenal incidentaloma (arrow).

Even in the
absence of
signs or
symptoms, all
patients with
adrenal
incidentalomas
should be
screened for
pheochromo-
cytoma.

288 CLEVELAND CLINIC JOURNAL OF MEDICINE

appropriate laboratory tests. However, even in
the absence of signs or symptoms, all patients
with adrenal incidentalomas should be
screened for pheochromocytoma.

Diseases of excess androgen production
DHEA-S, a sulfuric acid ester of dehy-
droepiandrosterone (DHEA), is the andro-
gen primarily secreted by the adrenal glands.
Excess secretion is readily apparent clinically
in women—acne, hirsutism, and menstrual
irregularities suggest a high DHEA-S level—
but signs are absent in men. Patients need to
be screened only if the clinical signs and
symptoms suggest a high level.

Adrenal hyperplasia, carcinoma, and ade-
noma can all cause excess androgen produc-
tion.

Primary hyperaldosteronism
If a patient with an incidentaloma is hyper-
tensive and is hypokalemic, including while
taking diuretics, he or she should have renin
and aldosterone levels measured, followed by
a salt-loading test. If the patient has primary
aldosteronism, the aldosterone response will
not be suppressed.

Patients with normal blood pressure
almost never have hyperaldosteronism, and
screening for the condition is not necessary.
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Pheochromocytoma
Patients with pheochromocytoma may have
the classic symptoms of paroxysmal hyperten-
sion, headaches, palpitations, and diaphoresis.
Other symptoms include weight loss, tachy-
cardia, anxiety, and orthostasis. However,
pheochromocytoma is often clinically silent.
Because pheochromocytoma has a high
rate of morbidity and mortality, all patients
with an incidentaloma should provide a 24-
hour urine specimen for measurement of
metanephrines and catecholamines.”

Cushing’s syndrome

Cushing’s syndrome occurs when the adrenal
gland produces excess cortisol. Some of the
clinical signs are central obesity with atrophy
of the extremities, bruising, moon facies, hir-
sutism, and supraclavicular fat.

If one suspects Cushing’s syndrome clini-
cally, a 24-hour urine sample for a free-cortisol
assay should be obtained. Another screening
test is the overnight 1-mg dexamethasone sup-
pression test. The patient takes 1 mg dexam-
ethasone at 11 PM, and the plasma cortisol
level is measured at 8 AM the next morning.
A cortisol level above 5 pg/dL suggests that
the mass may be functioning, although false-
positive results are not uncommon.

Preclinical Cushing’s syndrome. Patients
with preclinical Cushing’s syndrome lack
overt signs or symptoms of Cushing’s syn-
drome, but do have one or more indications of
hypothalamic-pituitary-adrenal axis dysfunc-
tion:

e Absent diurnal rhythm (failure to

decrease cortisol secretion at night).

e Abnormal dexamethasone suppres-

sion test results.

Elevated urine free cortisol levels.
Increased uptake of NP-59 (radio-
labeled cholesterol), on the same side
as the mass.

e Adrenal insufficiency after adrenale-

ctomy.8-13

Several investigators have recommended
that all patients with incidentalomas undergo
an overnight dexamethasone suppression test
to exclude preclinical Cushing’s syndrome.
Unlike in Cushing’s syndrome, the urinary
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ALGORITHM FOR EVALUATING ADRENAL INCIDENTALOMAS

No hormonal excess by history
and physical examination

Measure 24-hour urinary
metanephrines and catecholamines

l

Normal Abnormal
Perform dexamethasone Confirm pheochromocytoma
suppression test +
Surgery
Normal Abnormal

v

Perform further evaluation
of hypothalamic-pituitary-

adrenal axis
Small tumor Large tumor
(< approximately 4 cm) (> approximately 4 cm)
Measure attenuation Surgery

value of tumor by
computed tomography

|
+ ; '

0-10 Hounsfield units 10-20 Hounsfield units > 20 Hounsfield units
Probable adenoma Obtain opposed-phase Surgery, biopsy,
magnetic resonance imaging or follow size by
l computed
Follow clinically tomograpny
for development of + + %
hormone excess <—— Adenoma Nonadenoma ———
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Obtain further
radiographic
images if
clinical and
laboratory
evaluations
are not
diagnostic
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Opposed-phase chemical shift imaging of the abdomen. First an

free cortisol level is often normal. Whether to
use a low (1-mg) or high (8-mg) dexametha-
sone dose is controversial, but the literature
favors the high-dose test.

Although preclinical Cushing’s syndrome
can lead to adrenal insufficiency after adrena-
lectomy, its long-term implications are uncer-
tain. Some patients with diabetes mellitus or
hypertension have been reported to improve
after adrenalectomy.!? The possible effects on
osteoporosis and progression to overt Cushing’s
syndrome are unknown.

Congenital adrenal hyperplasia

Patients with congenital adrenal hyperplasia
caused by 21-hydroxylase deficiency have a
high incidence of adrenal nodules.!4 The diag-
nosis of congenital adrenal hyperplasia can be
established by giving synthetic adrenocorti-
cotropic hormone, which induces an exagger-
ated 170-hydroxyprogesterone (17-OHP)
response. 21-hydroxylase catalyzes the reac-
tion from 17-OHP to 11-deoxycortisol; conse-
quently, when this enzyme is deficient, 17-
OHP accumulates.!4 Recently, an exaggerated
17-OHP response that reverts to normal after
adrenalectomy has been reported, suggesting
that a deficiency in 21-hydroxylase activity
can be inherent in certain adenomas.!5
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“in-phase” image (left) is taken, followed by an “opposed-
phase” image (right). Note that on the opposed-phase image, there is a reduction of signal intensity of the incidentaloma
(black arrow) relative to the liver (white arrrow), suggesting a mass with a high lipid content, such as an adenoma.

Therefore, not all patients with an elevated
17-OHP response have congenital adrenal
hyperplasia.

Other biochemical markers
Aldosterone precursors have been studied
as indicators of primary adrenal malignancy.16
Low DHEA-S levels have been evaluated
as an indicator of a nonfunctioning adeno-
ma.!7-19 The clinical utility of these precursors
and hormones has yet to be established.

i WHAT IF THE CLINICAL AND
LABORATORY EVALUATION
IS INDETERMINATE?

If the clinical and biochemical evaluation is
indeterminate, further radiographic imaging
and perhaps biopsy are indicated to determine
whether the lesion is malignant or benign.

CT scanning

Conventional management calls for CT scan-
ning at 3, 6, 12, and 18 months after an adren-
al mass is discovered, and surgery if the mass
grows. Recent findings suggest, however, that
without contrast enhancement, a CT attenua-
tion value less than 10 Hounsfield units is
approximately 96% specific and 73% sensitive
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for adenoma and may eliminate the need for
follow-up CT scanning.20 Attenuation values
greater than 10 Hounsfield units are indeter-
minate.

These attenuation values are reliable only
if scanning is done without contrast dye. Also,
tumor necrosis, calcification, or hemorrhage
falsely elevate the attenuation value. Most
scanning machines calculate the attenuation
automatically, and operator error is highly
unlikely.

MRI scanning
Several MRI techniques are also under study
for evaluating adrenal incidentalomas.
Opposed-phase chemical shift imaging is
the most promising of these techniques.?!,22
This method is highly specific for distinguish-
ing between malignant and benign disease.
Two images are made, an “in-phase” image
and an “opposed-phase” image. If, on the
opposed-phase image, there is a reduction of
signal intensity of the incidentaloma relative
to the liver, it suggests a mass with a high lipid
content, such as an adenoma (FIGURE 3).
Because of its higher cost, MRI is generally
reserved for patients with indeterminate CT
attenuation values.

Scintigraphic imaging with NP-59 is cur-
rently under investigation in the United
States but approved for use in Canada. NP-59
scanning is similar to radioactive iodine thy-
roid scanning in that only functioning tissue
(here, adrenal tissue) takes up the isotope.
Concordant uptake, in which NP-59 accumu-
lates only on the same side as the mass seen on
a CT scan, suggests a functioning adrenal ade-
noma. This pattern results because the normal
tissue atrophies if the tumor is functioning,
while the more active tumor takes up the NP-
59.

NP-59 scanning is limited by cost and the

Masses that

time needed for imaging (5 to 7 days). Also, it femain .

does not identify lesions smaller than 2 cm. indeterminate
may require

Fine-needle aspiration biopsy biopsy

Masses that remain indeterminate despite
clinical, biochemical and radiographic imag-
ing may require fine-needle aspiration biop-
sy—particularly in patients with a suspected
malignant disease. Needle aspiration is par-
ticularly specific for metastases but may not
distinguish adrenal carcinoma from adeno-
ma. Potential complications include pneu-
mothorax, hemorrhage, and, rarely, pancre-
atitis. m
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