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Approach to the Patient with an Adrenal
Incidentaloma

Lynnette K. Nieman

Program on Reproductive and Adult Endocrinology, the Eunice Kennedy Shriver
National Institute of Child Health and Human Development, National Institutes of
Health, Bethesda, Maryland 20892-1109

Unsuspected adrenal masses, or incidentalomas, are increasingly found with the
widespread use of thoracic and abdominal imaging. These masses may be hormon-
ally active or nonfunctional and malignant or benign. Clinicians must determine the
nature of the mass to decide what treatment, if any, is needed. Measurement of
precontrast Hounsfield units (HU) and contrast washout on computed tomography
scan provide useful diagnostic information. All patients should undergo biochemical
testing for pheochromocytoma, either with plasma or urinary catecholamine mea-
surements. This is particularly important before surgical resection, which is routinely
recommended for masses larger than 4 cm in diameter without a clear-cut diagnosis
and for others with hormonal secretion or ominous imaging characteristics. Hyper-
tensive patients should undergo biochemical testing for hyperaldosteronism. Pa-
tients with features consistent with Cushing’s syndrome, such as glucose intolerance,
weight gain, and unexplained osteopenia, should be evaluated for cortisol excess.
Here, the dexamethasone suppression test and late-night salivary cortisol may be
preferred over measurement of urine cortisol. The ability of surgical resection to
reverse features of mild hypercortisolism is not well established. For masses that
appear to be benign (<10 HU; washout, >50%), small (<3 cm), and completely
nonfunctioning, imaging and biochemical reevaluation (pheochromocytoma and
hypercortisolism only) at 1-2 yr (or more) is appropriate. For more indeterminate
lesions, repeat evaluation for growth after 3-12 months is useful, with subsequent
testing intervals based on the rate of growth. (J Clin Endocrinol Metab 95:
4106-4113, 2010)

45-yr-old woman was referred for evaluation of a

3-cm homogeneous adrenal mass discovered when
a computed tomography (CT) scan was obtained to eval-
uate intermittent epigastric pain. She offered no com-
plaints except for a desire to lose weight. She had long-
standing obesity, bipolar disorder, and asthma, and a 3-yr
history of diabetes and hypertension treated medically.
There was no history of fracture, problem with memory,
or menstrual irregularity. On examination, blood pressure
was 118/56 mm Hg; heart rate, 78 beats per minute;
weight, 160 kg; height, 170 cm; and body mass index, 55.4
kg/m?. She was generally obese and plethoric. There was

Abbreviations: CT, Computed tomography; DHEAS, dehydroepiandrosterone sulfate; DST,
dexamethasone suppression test; FNA, fine-needle aspiration; HU, Hounsfield units; MRI,
magnetic resonance imaging; UFC, urine free cortisol.
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TABLE 1. Causes of adrenal masses

Hormone excess—up to 15% (5)
Adenoma (aldosterone or cortisol)
Carcinoma (any adrenal hormone)
Pheochromocytoma
Congenital adrenal hyperplasia®
Massive macronodular adrenal disease?
Nodular variant of Cushing’s disease

No hormonal excess
Adenoma
Myelolipoma
Neuroblastoma
Ganglioneuroma
Hemangioma
Carcinoma
Metastasis?

Cyst

Hemorrhage?
Granuloma?
Amyloidosis?
Infiltrative disease?

“ Bilateral etiologies.

a small increase only in dorsocervical fat. There were no
other skin changes, hirsutism, or muscle weakness. The
plethora was probably long-standing (“Just the way I
look”). Her appearance had not changed over 3 yr.

On CT, the mass had a regular border and punctate
calcifications. No contrast washout was obtained, but
precontrast Hounsfield units (HU) were 11.

Background

With widespread use of CT and magnetic resonance im-
aging (MRI), unexpected adrenal masses with a diameter
of more than 1 cm are increasingly found. In 1979,
Korobkin et al. (1) reported 15 patients studied on a pro-
totype CT scanner for other indications who had an ad-
renal mass. In a prescient remark, they commented, “It is
clear that the capacity of CT to image both adrenal glands
will lead to occasional discovery of asymptomatic adrenal
disease” (1). A large study at the Mayo Clinic from 1985
through 1989 found a 3.4 % prevalence (2,066 of 61,054)
of incidentally found adrenal masses (2). Masses were seen
in 4.2% of 520 patients studied later with higher resolu-
tion machines (3). The frequency of incidentaloma in-
creases from about 0.2 to 7% from youth to old age (4).
In adults, these masses represent many disorders (Table
1). They may be hormonally active or nonfunctional and
malignant or benign. Clinicians must determine the nature
of the mass to decide what treatment, if any, is needed.

Diagnostic Strategies

Malignancy is an uncommon cause of incidentaloma in
patients not known to have cancer. In two large studies,
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4.7 and 5% of patients had primary adrenal carcinoma
and 0.7 and 2.5% had nonadrenal metastasis (5, 6). Ma-
lignancy is suggested (but not excluded) on CT by a large
diameter (>6 cm), irregular border, inhomogeneity, a
“washout” of contrast after 15 min of less than 40%, and
calcifications (7, 8). However, except for the washout
characteristics, many malignant lesions look benign. A
large diameter is not diagnostic; only about 25 % of masses
larger than 4 cm were adrenal cancer in one large study (5).
Despite this, given the high mortality rate associated with
adrenal carcinoma, most centers recommend excision of
lesions sized 4 cm or more. However, if CT characteristics
point to a myelolipoma or cyst, and the patient is asymp-
tomatic, nonsurgical management is appropriate, regard-
less of mass size (9, 10). Similarly, other clear-cut diag-
noses do not dictate surgery (e.g. an acute hematoma,
tuberculosis, myelolipoma, and possibly a nonfunctioning
mass in an older individual).

Additional imaging techniques may suggest a diagnosis
(11). If the initial CT studies are not diagnostic, measure-
ment of HU and washout of contrast should be done. A
low attenuation on CT before contrast administration re-
flects high lipid content and is found in myelolipomas (less
than —30 HU) and lipid-rich adenomas (less than 10 HU)
(11). In a study of 151 patients who had pathologically
proven diagnoses, all nonadenomas had a precontrast HU
of more than 10. However, lipid-poor adenomas can
have higher attenuation, accounting for the poor sen-
sitivity (about 58% for a 20-HU criterion) for their
identification (12).

Other more expensive tests generally are not needed.
Chemical shift imaging on MRI also reflects the lipid con-
tent of tissues, with lipid-rich adenomas losing signal in-
tensity on out-of-phase images (7). 18-Fluoro-2-deoxy-p-
glucose positron emission tomography has high sensitivity
for malignancy but is not specific. A more recently devel-
oped ligand, 11C-metomidate, detects nonnecrotic adre-
nocortical tumors (benign and malignant) and is negative
in other masses (13). However, it is not widely available.

Fine-Needle Aspiration (FNA)

What is the diagnostic role of FNA? If hormonal evalua-
tion is done first (as it should be, at least to exclude pheo-
chromocytoma), the question is whether FNA provides a
diagnosis that would change management. Because cytol-
ogy cannot discriminate adrenal cancer from adenoma,
FNA is usually recommended when a nonadrenal malig-
nancy is suspected in the setting of a known tumor else-
where, or when infection is a possibility. If either diagnosis
would change treatment, it is reasonable to consider bi-
opsy, bearing in mind that there is a small but important
risk of an adverse event, most commonly adrenal hemor-
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rhage, pneumothorax, and pain (~3%) (14, 15). Rarely,
cancer recurrence along the needle track or death has been
reported (15). In a recent retrospective analysis of a 10-yr
experience, FNA revealed pheochromocytoma in two of
15 patients with incidentaloma; 12 had nondiagnostic re-
sults. Biopsies were helpful in two of four patients with
suspected metastasis and in one of three patients with a
large symptomatic mass. Adverse events included liver he-
matoma, hemothorax, and duodenal hematoma. How-
ever, FNA results did not alter the treatment plan in any
patient (16). Taken together, these data indicate that FNA
is rarely indicated.

Evaluation for Hormonal Excess

There is no consensus on the optimal diagnostic approach
to the incidentally discovered adrenal mass. A report from
an National Institutes of Health (NIH) “state of the sci-
ence” conference and a review from an experienced clini-
cian both recommend hormonal evaluation (except when
the imaging findings are unequivocal, as in a myeloli-
poma) (17, 18).

Hypercortisolism

Cushing’s syndrome represents a spectrum of excess
cortisol production in which signs and symptoms increase
as hypercortisolism worsens. Patients with the full-blown
syndrome often date its appearance to small changes that
increased over time. By analogy, some adrenal masses
probably secrete so little excess cortisol that minimal signs
of Cushing’s syndrome are not recognized. This lack of
recognition may reflect the common nature of the pre-
senting features (usually weight gain, hypertension,
and/or glucose intolerance in a middle-aged or older pa-
tient) and the absence of more “obvious” features. It may
be more accurate to refer to this as mild or subtle rather
than “subclinical” Cushing’s syndrome. The notion of
mild hypersecretion with clinical consequences was sub-
stantiated by a study comparing women with “non-secre-
tory” adrenal incidentaloma to healthy women and those
with overt Cushing’s syndrome. The women with an in-
cidentaloma were intermediate in terms of fat mass, prev-
alence of hypertension, lipid abnormalities, and response
to an oral glucose tolerance test (19).

Because the diagnostic criteria for subtle Cushing’s syn-
drome vary between studies, its prevalence is not estab-
lished (20). A meta-analysis of more than 2000 cases
found subclinical Cushing’s syndrome in 5.3% (6),
whereas a subsequent large study of 1004 patients found
a 9.2% prevalence (5).

The Endocrine Society guidelines for the diagnosis of
Cushing’s syndrome advocate screening these patients and
suggest that the diagnosis is likely if two screening tests are
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abnormal, using urine free cortisol (UFC), late-night sal-
ivary cortisol, and/or dexamethasone suppression (1 mg
overnight or 2 mg 2-day test) (21). By contrast, studies of
adrenal incidentaloma often use measures of ACTH sup-
pression, such as the basal morning value, the response to
CRH, or the dehydroepiandrosterone sulfate (DHEAS)
level (5, 22-25). Furthermore, the criterion for an abnor-
mal response to dexamethasone ranges from 2 to 5 pg/dl,
not the 1.8 pg/dl cutoff point in the guidelines or the 5
pg/dl criterion recommended by the NTH state of the sci-
ence report. Also, the number of abnormal results required
for diagnosis is variable.

The dexamethasone suppression test (DST) is often ab-
normal in patients with incidentaloma, but all reports re-
quired additional abnormalities before making the diag-
nosis of Cushing’s syndrome. In one study, 36 of 39
patients had an abnormal DST response, but only 15 met
criteria for Cushing’s syndrome (26). Similarly, in another
report, 33 of 98 patients had an abnormal response to
dexamethasone, but only eight had clinical or preclinical
Cushing’s syndrome. These data suggest that there is a
continuum of mild oversecretion, development of auton-
omy, and the presence of clinical features.

The utility of a late-night salivary cortisol measurement
for the detection of hypercortisolism has been tested in few
patients. In the largest study, 22 of 104 cases with inci-
dentaloma had subclinical hypercortisolism; of these, the
DST and ACTH levels were abnormal in about 86%,
whereas UFC was abnormal in about 31%; the sensitivity
and specificity of salivary cortisol were 23 and 88%, re-
spectively (27). By contrast, smaller series found it useful
as a screening test or during prolonged outpatient sam-
pling (28, 29).

Postoperative hypocortisolism, which implies previous
hypercortisolism, was evaluated in 60 patients undergoing
surgery because of adenoma size or subclinical hypercor-
tisolism. When tested 2 months after surgery, 39 had sub-
normal cortisol responses to insulin or ACTH. Preopera-
tive lack of suppression to the 2 mg DST, low plasma
ACTH, elevated UFC, and/or 2400 h serum cortisol pre-
dicted an abnormal response. Postoperative hypocorti-
solism occurred in all patients with preoperative increased
UFC and 2400 h serum cortisol, but also in some with
completely normal preoperative results (22).

A few uncontrolled studies described improvement af-
ter adenoma resection, most often in blood pressure. In
one study, systolic blood pressure decreased but did not
normalize, diastolic blood pressure normalized in four of
six hypertensive patients, and glucose status normalized in
two patients (30). In another study, nearly all nine patients
with subclinical Cushing’s syndrome improved in fatigue,
weakness, and body mass index, and half had improve-
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ment or normalization of hypertension (31). Another re-
port of 11 patients found that hypertension, but not body
mass index, presence of diabetes, or hyperlipidemia im-
proved 1 yr after surgery (32).

Few studies have addressed the important question of
whether adenoma resection improves metabolic or other
features of Cushing’s syndrome compared with medical
treatment. One nonrandomized study compared 47 pa-
tients who underwent adrenalectomy to 78 treated con-
servatively and showed that atherosclerotic risk factors
did not differ 5-16 yr after diagnosis (33). Another
showed deterioration in cardiovascular markers in six of
12 patients with subclinical hypercortisolism who re-
ceived medical treatment only, compared with improve-
ment in eight of 10 after adrenalectomy (34). Unfortu-
nately, these retrospective studies do not address whether
there were differences in treatment groups at baseline.

A single prospective randomized trial suggests that sur-
gery may be more beneficial than medical treatment. In
this study, patients with subclinical Cushing’s syndrome
were randomly assigned to laparoscopic adrenalectomy
(n = 23) or medical management (n = 22). In the surgical
group, diabetes normalized or improved in five of eight
patients, hypertension in 12 of 18, hyperlipidemia in three
of eight, and obesity in three of six. Bone parameters did
not improve. The medically managed group had further
impairment in glucose tolerance, blood pressure, and

lipids (35).

Pheochromocytoma

In most series, 4—7% of incidentalomas are pheochro-
mocytomas (36-38), although one Korean study found a
20% prevalence (39). From another perspective, in one
series of 201 patients with proven pheochromocytoma,
only 10% of cases had the typical triad of symptoms
(sweating, headaches, and palpitations), and 12.5% of
incidentally found cases were normotensive (40).

Because patients may be asymptomatic and normoten-
sive, each should be screened for pheochromocytoma (ex-
cept for those with other obvious diagnoses). There is no
consensus on the best screening test(s) and no prospective
study comparing test regimens. Measurement of urine
fractionated metanephrines and catecholamines is less
sensitive than that of fractionated plasma free metaneph-
rines, but the latter is less specific. An international sym-
posium report suggests using either as a screening test,
while recognizing the increased probability of true pathol-
ogy with more abnormal results (41). Others suggest mea-
surement of urine catecholamines in patients without
strong radiographic evidence for pheochromocytoma and
use of plasma free metanephrines in those with a greater
pretest probability based on the imaging results (14). If
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possible, all patients with pheochromocytoma should un-
dergo preoperative medical management to block any ef-
fects of catecholamines released during surgery (30).

Hyperaldosteronism

Recent guidelines from The Endocrine Society advo-
cate screening for hyperaldosteronism in patients with an
adrenal incidentaloma and hypertension, citing a preva-
lence of 1.1 to 10% (42). The plasma aldosterone-to-renin
ratio is recommended for case detection, using a sensitive
renin assay and a diagnostic threshold of 20—-40 (42). This
should be obtained in the morning from a seated patient.
Oral sodium loading, saline infusion, fludrocortisone sup-
pression, or captopril challenge should be used to confirm
or exclude the diagnosis. For patients with a mass of less
than 2-3 cm who desire surgery, adrenal venous sampling
is recommended to exclude adrenal hyperplasia, for which
surgery is not recommended (42).

Congenital adrenal hyperplasia

In one study, adrenal hyperplasia was found in all 42
patients and nodule formation in 18 of 22 homozygous
patients and nine of 20 heterozygotes (43). However, this
is an uncommon cause of incidentaloma (<1% in one
series) (44). Young (14) recommends case detection for
patients with clinically suggestive features or bilateral
masses, whereas Jaresch et al. (43) suggest screening when
a large mass(es) would otherwise be excised.

Diagnostic Tests in Our Patient

Based on the CT findings, immediate surgery was not
deemed necessary. Endocrine evaluation was delayed be-
cause she did not attend appointments. A morning renin:
aldosterone ratio and urinary catecholamines were nor-
mal. Twenty-four-hour UFC were 81, 182, and 207 pug
(normal to 77), with appropriate creatinine and volume.
The overnight 1-mgand 8-mg DSTs were normal (cortisol,
3.1 and 3.3 pg/dl) according to the guidelines available at
the time (<5 pg/dl) (17). DHEAS was undetectable. Table
2 shows other results.

Our patient had discordant results. One slightly ele-
vated UFC might be explained by her psychiatric disorder
or obesity, two of the three 2400 h serum cortisol values
were normal, and a 2400 h salivary cortisol was undetect-
able. She had a normal response to ovine CRH. Her clin-
ical presentation was not striking, and she did not exhibit
any clear-cut feature of Cushing’s syndrome (except per-
haps for the plethora). On the other hand, her presentation
and recent history of diabetes and hypertension were con-
sistent with mild hypercortisolism, the basal ACTH and
DHEAS were suppressed, and the UFC and 2400 h cortisol
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TABLE 2.

Preoperative laboratory and test data in the case

Day 1 Day 2 Day 3 Normal range ACTH (pg/ml) Cortisol (ng/dl)
Serum cortisol (ug/dl)
0800 h 19.7 10.2 13.9 5-25
2400 h 9.5 2.6 3.1° <75
Ovine CRH test
Baseline <4 15.3
Peak 15.4 47.3

2 Salivary cortisol undetectable at this time.

were variably increased. Based on this subtle cortisol ex-
cess, we offered surgical resection, with the caveat that
clinical improvement was uncertain.

The resected mass appeared to be a benign adenoma.
During the first postoperative week, UFC (41 and 63
png/24 h) and plasma ACTH (26 pg/ml) were normal,
morning cortisol levels were 1.6 to 13.6 ug/dl, and she had
no symptoms of adrenal insufficiency. An ACTH stimu-
lation test 3 wk later showed a peak cortisol of 24.3 pg/dl.
She did not receive hydrocortisone.

Four months later, antihypertensive medications and
insulin had been discontinued. Her blood pressure was
100/50 mm Hg, and she had lost 7 kg. She felt “better” but
had been placed on an antipsychotic.

This patient illustrates the inconsistency in diagnostic
tests, lack of postoperative hypocortisolism, and improve-
ment in cortisol-dependent signs and symptoms after ad-
renalectomy for subtle cortisol excess. However, psychi-
atric symptoms did not improve. Was adrenalectomy the
correct choice? For her, given variable compliance with
appointments, and (possibly) medications, this result was
welcome. For more compliant patients, an intensive med-
ical regimen might work as well.

Long-Term Follow-Up

If patients do not undergo surgical resection, most authors
recommend continued annual surveillance for hyperfunc-
tion, and one to three interval CT scans to evaluate in-
creasing size, based on estimated risks (5, 14, 17, 45).
Cawood et al. (46) pose a contrarian view based on a
meta-analysis of data from patients with probable adrenal
adenoma followed for a median of 2.1 yr. They argue that
the actual rates of conversion to hyperfunction are about
1% (95% confidence interval, —0.5 to 2.2), and increased
size about 15% (95% confidence interval, 8.0-21.3%),
and they show that malignancy or metastasis developed in
only three of about 1400 patients. None of the patients
developed hyperaldosteronism. Because of the cost of test-
ing and potentially increased risk of cancer due to radia-
tion exposure, they propose no additional follow-up for
lesions less than 4 cm that appear to be benign and non-

functioning, and they recommend a single additional CT
scan for 4—6 cm lesions.

Two subsequent series (n = 200) with follow-up of 2
and 5 yr reportan increase in size of 0.5 cm or more in 17.4
and 20% of patients, development of overt hyperfunction
in 8 and 0%, but development of subclinical hypercorti-
solism in 6 and 24% (47, 48). One patient developed ad-
renal carcinoma. Another retrospective study (49) sug-
gests that malignancy can be detected by an absolute
increase in size of 0.8 cm, 0.64 cm growth per year, or a
25% increase in size per year. These cutoff points tended
to have a better specificity (75—-85%) than sensitivity (50—
50%) in patients with a second imaging at 3—12 months
after initial evaluation. However, the study included pa-
tients with known malignancy. There were three patients
with initially unrecognized adrenal cancer whose masses
had a HU more than 10 and grew 1.0, 3.0, and 3.3 cm over
2,12, and 15 months, respectively (49).

Controversies and Areas of Uncertainty

The long-term natural history of adrenal incidentalomas is
not known, and continued follow-up of current cohorts is
critical to answer the following questions:

1. What percentage of incidentalomas ultimately
hyperfunction?

2. What percentage eventually increase in size to 4 cm?
If these are resected, what is their pathology—in
other words does a gradual increase over time de-
mand resection?

3. When does hyperfunction or increase in mass last
occur? Is there a safe time to discontinue follow-up?

4. Do any imaging findings predict who should un-
dergo additional testing?

The best diagnostic strategy for determination of hy-
percortisolism is not known. Ideally, studies would in-
clude a consistent set of laboratory tests, perhaps a 1 mg
DST, plasma ACTH and DHEAS, late-night salivary cor-
tisol, and UFC. Follow-up evaluations also would need to
be consistent. If these data and the results of surgical or
medical management were shared, better conclusions
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could be made about the diagnosis of subclinical hyper-
cortisolism and its management.

When patients have bilateral nodules, one may be non-
functioning and the other hyperfunctioning. With pheo-
chromocytoma or subclinical hypercortisolism, we do not
know how to determine which one should be resected.

Finally, the diagnostic utility of other imaging tech-
niques should be explored.

Summary and Suggested Approach

An algorithm for the evaluation of an incidentally discov-
ered adrenal mass is shown in Fig. 1. Evaluation of imag-
ing characteristics is the first step. Most advocate resection
of a mass larger than 4 c¢m if the patient is a surgical
candidate, unless there is clearly a transient, infectious,
or benign cause. All patients (except for those with an-
other clear diagnosis) should undergo testing for
pheochromocytoma.

Other CT or MRI characteristics may suggest surgery,
regardless of size. Inhomogeneous masses with an irreg-
ular border are less likely to be benign, especially if the HU
reading is more than 20. The washout characteristics may
confirm benignity. Patients with known or likely infection
need medical, not surgical treatment, if any, and should be
assessed for adrenal insufficiency.

The medical history and physical examination may sug-
gest possible causes. For example, hypertension may sug-
gest an hormonally active mass, whereas congenital ad-
renal hyperplasia may explain bilateral masses. A known
malignancy may account for other masses.

Evaluation of hormonal excess should be done when
imaging characteristics do not suggest a need for surgery.

Evaluation of an adrenal incidentaloma

Surgery after Dex suppression
>4 cm | pheochromocytoma LN salivary cortisol

evaluation* UFC
-

<4cm » malignant (consider DHEAS, ACTH)
i < 20 HU: If clearly abnormal and
CJ/MRI » | myelolipoma symptomatic, surgery
characteristics FIU if large
> benign Urine catecholamines

Plasma free metanephrine
If clearly abnormal, surgery

Horr*nonal eval

If normal, follow-up @ 1 yr
-Exclude pheochromocytoma
-Exclude hypercortisolism
-(no eval for aldosteronism)
-Image for mass increase
(obtain at 6 mo if worrisome)
Surgery if abnormal
If normal, 1 additional F/U only

— | If hypertensive,
Renin:Aldo

If >20, confirm with
other test then
Surgery

FIG. 1. Suggested evaluation of an incidentally found adrenal mass.
*, Surgery for large masses without a cause that requires resection,
e.g. tuberculosis. LN, Late-night; Aldo, aldosterone; Dex,
dexamethasone; F/U, follow-up; eval, evaluation; mo, months.
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As mentioned above, most patients require evaluation to
exclude pheochromocytoma. Hyperaldosteronism should
be excluded in hypertensive patients, and all should be
evaluated for hypercortisolism. There is no consensus on
the best evaluation for hypercortisolism. This author fol-
lows The Endocrine Society guidelines, placing more
weight on the 1-mg DST or late-night cortisol test, rather
than UFC, and using a suppressed morning plasma ACTH
and DHEAS level as supportive of the diagnosis (21).

Surgical treatment is an option for patients with mild
hypercortisolism initially, if medical treatment fails or if
other symptoms intervene. When clinical and laboratory
results are not striking, or when features seem to be very
long-standing without progression, the potential risks of
surgery may be greater than the prospect of benefit. A
meta-analysis of 2625 laparoscopic adrenalectomy pro-
cedures showed a mortality of about 0.2% 1 month after
surgery. Causes of death included massive hemorrhage,
necrotizing pancreatitis, pulmonary embolism, sepsis, and
cardiopulmonary failure. The overall morbidity rate av-
eraged about 9%, with a higher rate in pheochromocy-
toma and Cushing’s syndrome. Obesity contributes to a
more difficult procedure in the latter patients (50). The
clinician, patient, and surgeon must make the decision to
operate jointly, trying to achieve the best calculus of what
is known, valued, and predicted.

There is no consensus on appropriate follow-up eval-
uation for those who do not have surgery, and one must be
guided by clinical judgment and the presumed cause of the
mass. For masses that appear to be benign (<10 HU;
washout, >50%), small (<3 c¢m), and completely non-
functioning, imaging and biochemical reevaluation at 1-2
yr (or more) is appropriate, with subsequent follow-up for
clinical changes; the risk of malignancy or subsequent hy-
perfunction is nearly nil. For more indeterminate lesions,
repeat evaluation for growth after 3-12 months is useful.
Subsequent testing would occur earlier for lesions show-
ing increasing size, and later for those with no change.

No patients have been reported with a subsequent di-
agnosis of hyperaldosteronism, so repeat screening is not
necessary. The risk for development of pheochromocy-
toma is very low; unfortunately, its CT characteristics can
overlap those of lipid-poor adenomas. Because most of
these tumors grow over time (14), biochemical testing
could possibly be restricted to those individuals. Patients
with laboratory feature(s) of cortisol excess should be re-
screened clinically at annual intervals, with biochemical
evaluation as warranted. However, although the cost-ef-
fectiveness of this strategy is unknown, most authors rec-
ommend annual biochemical screening for catecholamine
and cortisol excess for 4 yr (14).
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