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ABSTRACT

Improvements in abdominal imaging techniques have increased the
detection of clinically inapparent adrenal masses, or incidentalomas
(AI), the appropriate diagnosis and management of which have
become a common clinical problem for health care professionals.
Once an adrenal mass has been detected, the clinician needs to
address two questions: 1) is the tumor hormonally active? and 2) is there
any chance of the mass being malignant? The majority of AI is non-
hypersecretory cortical adenomas, but an endocrine evaluation can
lead to the identification of subtle hormone excess. An overnight low-
dose dexamethasone suppression test, fractionated urinary or plasma
metanephrine assay and, in hypertensive patients, establishing the
upright plasma aldosterone/plasma renin activity ratio are recom-
mended as preliminary screening steps. Masses greater than 4cm are at
greater risk of malignancy. Morphological imaging features may be
helpful in the distinction between benign and malignant forms. Fine-nee-
dle aspiration biopsy is an important tool in the evaluation of oncologi-
cal patients to establish any metastatic disease. Adrenalectomy is indi-
cated by evidence of a functional adrenal mass, or a suspected malig-
nant form. We advocate adrenalectomy of subtle hypercortisolism,
especially in the presence of hypertension, obesity, diabetes or osteo-
porosis potentially aggravated by glucocorticoid excess. A close follow-
up is needed, particularly in the first year after diagnosis. (Arq Bras
Endocrinol Metab 2004;48/5:583-591)
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RESUMO

Uma Abordagem Abrangente do Incidentaloma Adrenal.
O aperfeiçoamento das técnicas de imagem abdominal tem aumen-
tado a detecção de massas adrenais clinicamente não aparentes, ou
incidentalomas (IA), cujo diagnóstico e manuseio apropriados têm se
tornado um problema clínico comum para os profissionais da saúde.
Uma vez detectada uma massa adrenal, o clínico é obrigado a formu-
lar duas questões: 1) o tumor é hormonalmente ativo? e 2) existe algu-
ma possibilidade de a massa ser maligna?. A maioria dos IA são ade-
nomas corticais não hipersecretores, mas uma avaliação endócrina
pode resultar na identificação de um excesso hormonal sutil. Como
passos preliminares de screening são recomendados um teste de
supressão overnight com doses baixas de dexametasona, a dosagem
de metanefrinas em urina fracionada ou no plasma e, em pacientes
hipertensos, estabelecer a relação da aldosterona plasmática/ativi-
dade plasmática de renina na posição ortostática. Massas maiores
que 4cm têm risco maior de malignidade. Achados morfológicos de
imagem podem ser valiosos na distinção entre formas benignas e
malignas. A biópsia de aspiração com agulha fina é um procedimen-
to importante na avaliação de pacientes oncológicos para se estab-
elecer qualquer doença metastática. Adrenalectomia está indicada
na evidência de uma massa adrenal funcionante, ou na suspeita de

atualização
A Comprehensive Approach to Adrenal
Incidentalomas

Franco Mantero
Nora Albiger

Department of Medical and
Surgical Sciences, Endocrinology

Unit, University of Padua,
Padua, Italy.

Recebido em 11/06/04
Aceito em 14/06/04



Approach to Adrenal Incidentalomas
Mantero & Albiger

584 Arq Bras Endocrinol Metab vol 48 nº 5 Outubro 2004

uma forma maligna. Nós recomendamos adrena-
lectomia para casos de hipercortisolismo sutil, espe-
cialmente em presença de hipertensão, obesidade,
diabetes ou osteoporose, potencialmente agrava-
dos pelo excesso de glicocorticóides. Um acom-
panhamento rigoroso é necessário, particularmente
no primeiro ano após o diagnóstico. (Arq Bras
Endocrinol Metab 2004;48/5:583-591)

D e s c r i t o r e s : Incidentaloma adrenal; Adenoma
benigno; Carcinoma

A DRENAL INCIDENTALOMA is an adren mass dis-
covered inadvertently during diagnostic tests or

treatment for other clinical conditions unrelated to any
suspicion of adrenal disease, though patients are often
found retrospectively to have symptoms or signs of
hormone oversecretion by the tumor. The definition
of incidentaloma rules out patients undergoing imag-
ing procedures for cancer staging and work-up. In the
last 15-20 years, the widespread use of noninvasive
imaging techniques has led to an increased detection
of incidentalomas.

After the incidental diagnosis of an adrenal
mass, it is important to establish whether the tumor is
hormonally active. Differentiating between malignant
and benign masses is also essential because metastases
to adrenal glands are common. Adrenocortical carci-
nomas are rare, but they have a high mortality rate.

CAUSES AND PREVALENCE

In normal subjects, the prevalence of adrenal inciden-
talomas may depend on what imaging is done and
why. In large series of patients screened using routine
transabdominal ultrasonography (US) during a gener-
al health examination, 0.1-0.5% had abnormal adrenal
findings with a prevalence on the right side (1). The
figure increases to 0.6-4.4% in series where computed
tomography (CT) was performed and among patients
with a previous diagnosis of cancer (2,3). In cases eval-
uated by CT, there was no apparent difference
between sides. There may be bilateral masses in 10% of
cases (4). In autopsy series, the prevalence of previ-
ously undiagnosed adrenal masses ranges between 1.4
and 8.7% (4,5).

The frequency of adrenal incidentaloma increas-
es with age: it is uncommon under 30 years old and
peaks between the fifth and seventh decades.

In more than 1000 cases evaluated by a multi-
center study organized by the Adrenal Incidentaloma
Study Group of the Italian Endocrinology Society (AI-

SIE), the patients’ median age was 58 years and there
was a significant female prevalence (584 women versus
420 men) (6). No gender differences were found in
autopsy series, however.

Table 1 summarizes the prevalence of adrenal
incidentalomas in the AI-SIE study and the histologi-
cal diagnoses are illustrated in figure 1. Most adrenal
incidentalomas are non-hypersecretory adenomas, but
many patients with adrenal incidentalomas have
revealed isolated or multiple mild abnormalities of the
hypothalamic-pituitary-adrenal axis. Moreover, adren-
al insufficiency following the surgical excision of
“silent” adrenal adenomas has been described in 18-
20% of cases, suggesting a condition of mild hypercor-
tisolism. This situation of cortisol excess without the
classic clinical signs may be a common finding in
patients with incidental adrenal adenomas and it is
termed subclinical Cushing’s syndrome. The term
subclinical autonomous glucocorticoid hypersecretion
(SAGH) has recently been proposed to define this sit-
uation (7). The prevalence of hypercortisolism in clin-
ically inapparent adrenal masses reportedly ranges
from 5 to 47% in various studies using different study
protocols and diagnostic criteria (8-12). In our series
of 208 adrenal incidentalomas, 29 patients met the cri-

Table 1. Prevalence of causes of adrenal incidentalomas
in AI-SIE series.
Type of tumor AI-SIE
Non-hypersecretory adrenal adenomas 74.0
Hypersecretory tumors:

Cortisol-secreting adenomas 9.2
Pheochromocytomas 4.2
Aldosteronomas 1.4

Adrenal carcinomas 4.0
Other adrenal masses:

Myelolipomas 3.0
Cysts 1.9
Ganglioneuromas 1.5

Metastases:
Unselected patients 0.7

Figure 1. Histological diagnosis of 376 adrenal incidentalo-
mas from the AL-SIE study.
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teria for subclinical Cushing’s syndrome, correspond-
ing to a prevalence of 14%.

Pheochromocytoma is rare (0.01-0.1% of
hypertensive patients), and clinical manifestations vary.
Hypertension is constant in only about half of the
patients, paroxysmal in one third and absent in
approximately one fifth. In the Mayo Clinic review of
a 50-year autopsy series, pheochromocytoma was
found in 0.13% of cases and the tumor had not been
suspected in 75% of patients while alive, though it con-
tributed to death in 55% of cases (13). So, a clinically
silent pheochromocytoma is not so rare and its preva-
lence in patients with adrenal incidentalomas has been
estimated in 1.5-13%(4). In the AI-SIE series,
pheochromocytoma was the second most prevalent
form of hyperfunctioning tumor, occurring in 4.2% of
all masses. About half of the patients affected were
normotensive, while the others had mild-to-moderate
hypertension. None of these patients had paroxysmal
symptoms of adrenergic discharge. In the same series,
a pheochromocytoma was confirmed by histology in
11% of patients who underwent adrenalectomy (6). A
hormone evaluation to exclude pheochromocytoma
should therefore be done routinely in patients with
adrenal incidentalomas. The most frequent form of
presentation is a sporadic pheochromocytoma, but up
to 30% may be a component of hereditary syndromes.
This percentage is now higher than was once reported
(10%), due to our increasing knowledge based on
genetic studies. The hereditary syndromes include
multiple endocrine neoplasia type 2 (MEN2), von
Hippel-Lindau disease (VHL) and neurofibromatosis
type 1 (NF-1), which are associated with an autosomal
dominant inheritance pattern and variable penetrance.

The prevalence of primary aldosteronism is
more frequent nowadays than previously reported.
Using the plasma aldosterone concentration/plasma
renin activity ratio (PAC/PRA ratio) as a screening
test for primary aldosteronism and studying patients
with normokalemia have improved the recognition of
this condition in the hypertensive population, though
prevalence rates of 5-13% among all hypertensives
have been described (14-16). An aldosteronoma is
found in 1.6-3.3% of patients with adrenal inciden-
taloma (6,17). The low prevalence found in the AI-SIE
study (1.6%) is probably explained by the exclusion of
cases with severe hypertension and hypokalemia.

Adrenocortical carcinoma is rare, with an inci-
dence ranging from 0.6 to 2 cases per million in the
general population (18). The prevalence of primary
adrenal carcinoma in clinically inapparent adrenal
masses is related to the size of the mass. In tumors up

to 4cm, adrenocortical adenomas account for 65% and
carcinomas for 2%. The larger the diameter of the
mass, the greater the risk of it being malignant. Most
published series report a predominance of female
patients (up to 90% in some series). In the AI-SIE
series of adrenal incidentalomas, the relative frequency
of malignancy was 4.6% (6).

Some incidental adrenal masses are infiltrative
disease, fungal and tuberculosis infection, hemorrhage
and lesions masquerading as adrenal but arising from
adjacent organs (kidney, pancreas, gallbladder, spleen,
lymph nodes). Primary adrenal lymphoma is uncom-
mon, but it is important to recognize it because it is
potentially curable.

EVALUATION OF FUNCTIONAL STATUS

Although most adrenal incidentalomas are non-hyper-
secretory adenomas, hormone evaluation is mandatory
to identify cases of clinically unsuspected hormone-
secreting adrenal tumors.

The NIH State-of-Science Conference panel
(19) recommends the 1mg dexamethasone suppres-
sion test in all patients with incidentally detected
adrenal masses. After taking 1mg dexamethasone
overnight, a serum cortisol of less than 5µg/dl (<
138nmol/l) at 8:00 a.m. is considered negative. We
believe that cortisol insuppressibility would be better
evaluated by lowering the cut-off to 3µg/dl. More
recently, this cut-off level has been reduced to less
than 1.8µg/dl (50nmol/l) (20).

In the authors’ series, the prevalence of cortisol
excess in patients with adrenal incidentalomas was
considerable. In the AI-SIE multicenter study, other
abnormalities were seen in patients with cortisol excess

Figure 2. Abnormalities in patients with adrenal inciden-
talomas and subclinical Cushing’s syndrome from the AI-SIE
study. UFC: urinary free cortisol.
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and the most frequent combinations encountered are
shown in figure 2.

Patients with adrenal incidentalomas may have a
high prevalence of impaired glucose tolerance, previ-
ously undiagnosed diabetes mellitus, high triglyceride
levels and arterial hypertension (21).

Fractionated urinary or plasma metanephrines
(normetanephrine and metanephrine) should be
assayed in all patients with adrenal incidentaloma,
including normotensive patients (19). The sensitivity
and specificity of 24-hour urine catecholamines are
high, but this test is less sensitive than determining
free metanephrines. Various medications may produce
false-positive results when urinary metanephrines and
catecholamines are measured (i.e. methyldopa, lev-
odopa, labetalol, sotalol, tricyclic antidepressants, ben-
zodiazepines, drugs containing catecholamines,
amphetamines, withdrawal from clonidine and
ethanol) and should be avoided, wherever possible,
during evaluation for a suspect pheochromocytoma.
Dynamic tests with clonidine suppression should be
reserved for dubious cases. Glucagon testing may trig-
ger a hypertensive crisis and is not recommended.

Chromogranin A is not specific for pheochro-
mocytoma, since it may be elevated in other neuroen-
docrine tumors, but its evaluation may be useful. The
level of chromogranin A correlates with tumor mass (7).

In patients with hypertension, serum potassium
and a PAC/PRA ratio should be determined to check
for primary aldosteronism (19). A reference for the
PAC/PRA ratio should be ascertained at each center
and the minimum PRA value included in the ratio
should never be lower than the detection limit of the
assay. The cut-off for the PAC/PRA ratio suggesting
the possibility of a primary aldosteronism should be
calculated on the basis of normal reference ranges for
PAC and PRA at each center. PAC and PRA should be
expressed in ng/dl and ng/ml/h, respectively. A ratio
higher than 20 with a PAC ≥ 15ng/dl has been con-
sidered suspect for the diagnosis of primary aldostero-
nism (22,23). In our experience, a PAC/PRA ratio >
40, with minimum PRA levels of 0.2ng/ml/h, has
100% sensitivity and 84.4% specificity in screening
patients with suspected primary aldosteronism. Several
drugs can interfere with PAC and PRA measurements.
It was classically recommended that patients undergo-
ing this evaluation be taken off all antihypertension
treatment for at least 2-3 weeks, but such a total wash-
out could be unsafe in cases of severe hypertension, for
whom calcium channel blockers and -blockers seem
to be a valid option. On the other hand, some authors
recommend doing the tests while patients are taking

their antihypertension therapy, except for antialdos-
terone drugs and -blockers (23). If they have
hypokalemia, plasma potassium should be normalized
and the ratio measured again 2 weeks later.

Dynamic tests are usually needed to confirm
primary aldosteronism. Sodium-loading tests are usu-
ally employed, using fludrocortisone or saline infusion.
Fludrocortisone is administered at a dose of 0.1mg
four times daily for 4 days during dietary supplemen-
tation with 20-30mmol sodium 4 times a day, mea-
suring aldosterone at the baseline and on days 3 and 4.
Primary aldosteronism is confirmed if upright PAC is
≥ 5ng/dl. Oral potassium supplementation may be
needed (24). The saline infusion test is performed with
an i.v. infusion of 2 liters of 0.9% isotonic saline over
4 hours while the patient is in a supine position. Pri-
mary aldosteronism is confirmed if PAC levels at the
end of the test remain > 10ng/dl, and it is highly like-
ly with levels > 7.5ng/dl, whereas it is excluded when
PAC levels are < 5ng/dl. The captopril test has also
been considered for screening or as a confirmatory
test; various protocols have been proposed. Captopril
can be administrated orally, 25-50mg, measuring the
PAC/PRA ratio 2 hours later (or after 1 hour if 50mg
are used) with the patient in the upright position. A
ratio > 20 is highly indicative, while a ratio > 30 in a
patient whose previous PAC/PRA ratio was high con-
firms the diagnosis of primary aldosteronism (25,26).

There is still controversy regarding the value of
measuring dehydroepiandrosterone sulfate (DHEAS).
Low DHEAS levels are frequently observed in sub-
clinical Cushing’s syndrome and adrenocortical adeno-
mas, but the sensitivity and specificity of this parame-
ter are poor (51% and 65%, respectively) (27). Elevat-
ed DHEAS levels are frequently seen in patients with
adrenocortical carcinoma (28), but other studies have
found no convincing data that DHEAS is helpful in
discriminating malignant from benign masses (27).

An exaggerated 17-OH-progesterone (17-
OHP) response to ACTH stimulation is commonly
observed in patients with adrenal incidentaloma, but
its significance is still not clear. It has been suggested
that an unrecognized defect of 21-hydroxylase could
result in ACTH secretion and be a factor predisposing
to adenoma formation. In 1992 Jaresh et al. (29)
observed adrenal adenomas (> 5mm in diameter) by
CT scan in 80% of patients with homozygous 21-OH
deficiency and in 45% of heterozygous carriers – hence
the suggestion that the ACTH test be used to reveal a
congenital adrenal deficiency in patients with adrenal
incidentalomas. In the AI-SIE study, an enhanced 17-
OHP response was found in about half of the patients
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with cortical tumor, with no significant difference
between unilateral and bilateral, or benign and malig-
nant lesions. An enhanced 17-OHP response was also
observed in the majority of patients with subclinical
Cushing’s syndrome (68%). Moreover, a normaliza-
tion of this endocrine alteration was observed in most
of the patients who had unilateral adrenalectomy (6).
So, it is sometimes difficult to interpret the ACTH test
and an exaggerated response of 17-OHP is not specif-
ic for 21-OH deficiency; it might merely be a sign of
disturbed intratumoral steroidogenesis.

EVALUATING MALIGNANCY

Adrenocortical carcinoma can be functional or non-
functional as regards hormone synthesis and clinical
features. Using the clinical definition, functional
tumors account for 26-94% of adrenocortical carcino-
mas (30,31). Hypercortisolism or a combination of
cortisol and androgen excess, are the most frequent
presenting signs of functional tumors. Most androgen-
secreting neoplasms are adrenocortical carcinomas
rather than benign adenomas and they are more fre-
quent in children (32). Estrogen-secreting tumors are
rare and can cause feminization.

The lesion’s size is an important parameter of
malignancy: the larger the size, the greater the risk. The
cut-off for suspected malignancy ranges between 3 and
6cm. Based on the receiver operating characteristic
(ROC) curve for the diameter, as calculated from data
in the AI-SIE study, 4cm is considered a reasonable
cut-off. Among the 47 cases of adrenal carcinoma
found at surgery among the 387 patients considered in
the AI-SIE study who had adrenalectomy, only 2
lesions were less than 4cm in size. The mean diameter
was 7.5cm, range 2.6-25cm (6). Many types of adren-
al lesion can present as large masses; so radiological fea-
tures can facilitate the differential diagnosis (33,34).

IMAGING STUDIES

Computed Tomography (CT) is an accurate tool for
detecting adrenal masses. Adrenocortical adenomas
usually appear on scans as small homogeneous round
masses with smooth margins. Most lesions smaller
than 4cm appear to be benign (6). Calcification,
necrosis and hemorrhage are uncommon in benign
adenomas, but such lesions are not specific. Adenomas
frequently contain a large amount of intracytoplasmat-
ic lipid, which enables a quantitative evaluation by

measuring the attenuation value of the lesions
(expressed in Hounsfield units, HU) (35). Adenomas
usually have attenuation values below 18HU on unen-
hanced CT; when the lesion has an attenuation of less
than 10HU, further work-up seems to be unnecessary,
since it is probably a lipid-rich adrenal adenoma (36,37).
Moreover, adenomas are generally characterized by
rapid i.v. contrast washout. Lipid-poor adenomas have
much the same enhancement and washout as lipid-rich
adenomas, thus enabling their distinction from metas-
tases (37,38). A relative enhancement washout of more
than 40-50% is highly suggestive of a benign mass
(sensitivity 96%, specificity 100%), whereas lower rela-
tive washout percentages strongly suggest a metastasis.

By contrast, malignancies exhibit irregular mar-
gins and variable density, with strong enhancement
and slow washout. Calcification, hemorrhage and
necrosis are common (39). On magnetic resonance
imaging (MRI), malignancies usually show high signal
intensity on T2-weighted images, whereas most
benign tumors have isointense or low signal intensity
on both T1- and T2-weighted images. Approximately
30% of masses cannot be distinguished reliably on T2-
weighted images (40). Both CT and MRI are accurate
in assessing tumor spread into tissues such as the liver,
lymph nodes, lung and inferior vena cava. In our expe-
rience, CT and MRI were equally accurate in estab-
lishing the size of adrenal masses in a group of 67
patients, though the smallest lesions (< 3cm) were
more accurately evaluated by MRI. The sensitivity of
CT and MRI was similar in the differential diagnosis of
adrenal tumors, but MRI imaging was more specific in
confirming a clinical suspicion of pheochromocytoma
and carcinoma. Most (65%) of the adenomas evaluat-
ed with CT, MRI or both, were homogeneous, while
both methods showed carcinomas as being non-
homogeneous. Carcinomas were variably hyperintense
on T2-weighted MR images and the margins were
irregular in all cases. Unfortunately, this was often also
true on CT and MRI scans of pheochromocytomas (in
62% and 83% of cases, respectively). For all tumors a
positive correlation was found between the size detected
on CT or MRI and after surgery (r=0.92; p< 0.0001).

Pheochromocytoma is typically isointense with
respect to the liver on T1-weighted images and hyper-
intense on T2-weighted images, whereas adrenal carci-
nomas and metastases may have a similar T2-weighted
hyperintensity. In our experience, all pheochromocy-
tomas revealed T2 hyperintensity.

An adrenal incidentaloma may be a metastasis
from other tumors (lung, breast, colon, kidney,
melanoma or lymphoma). Adrenal metastases have
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been documented at autopsy in as many as 38% of can-
cer patients. Morphological CT images are non-specif-
ic. The size of the mass varies, but it is less well defined
than adenoma. Hemorrhage or central necrosis may
produce irregular cystic areas. Several studies have
demonstrated a significantly slower contrast material
washout in metastases than in adenomas (41,42). In
the presence of a mass with a high attenuating value (>
20HU) and when a metastasis is suspected, ultrasound
or CT-guided fine-needle aspiration is a useful diag-
nostic tool for evaluating adrenal lesions with a sensi-
tivity of 81-100%, a specificity of 83-100% and an
accuracy of 91% (43,44). Pheochromocytoma should
always be ruled out before this procedure is attempted
to avoid the risk of a hypertensive crisis (19).

Adrenocortical scintigraphy using 1 3 1I - 6 b -
iodomethyl-19-norcholesterol (NP59) or 7 5S e -
methylnorcholesterol assures not only the anatomical
localization of the adrenal glands but also their in vivo
functional characterization (45). A discordant scinti-
graphic pattern demonstrating little or no radiocholes-
terol uptake by the affected adrenal gland is compati-
ble with malignancies (primary or secondary) or
destructive adrenal lesions. In our series, 4 out of 5
malignant tumors showed this pattern. It has been
suggested that a concordant scintigraphic pattern,
defined as a unilateral adrenal visualization or
increased radiotracer uptake with virtually no con-
tralateral gland, is typical of benign cortical adenomas
or nodular hyperplasia. In our series, 54% of benign
lesions showed a concordant uptake, while there was
only a partially increased uptake on the side of adeno-
ma in another 28% of cases. Adrenal masses less than
2cm in size may show a normal pattern, bilaterally
demonstrating a symmetrical uptake, representing the
resolution limit of this technique.

Scintigraphy with 131I or 123I-meta-iodobenzyl-
guanidine (MIBG) or 111In-octreotide should be per-
formed to evaluate a suspected pheochromocytoma
(46).

A more promising technique is positron emis-
sion tomography with 18F-fluorodeoxyglucose (FDG-
PET). Most malignant tumors show an enhanced gly-
colytic metabolism with an increased deoxyglucose
uptake (47).

MANAGEMENT

After the incidental discovery of an adrenal mass, two
major issues should be addressed in formulating a
treatment plan: 1) is the tumor hormonally active even

in the absence of a classic clinical presentation? and 2)
is there any chance of the mass being malignant?

If history and physical examination in a patient
with a unilateral form suggest a clinical endocrine syn-
drome and this is biochemically confirmed, adrenalec-
tomy is considered the treatment of choice (figure 3).
Nowadays, laparoscopic adrenalectomy is preferred by
most endocrine surgeons. Open adrenalectomy is the
exception, but it may be necessary to convert to an
open procedure during laparoscopy due to finding a
large, potentially malignant mass. Laparoscopic resec-
tion of benign adrenal masses is a safe and effective
method involving a shorter hospital stay (48). The
needle endoscopic approach, the remote-controlled
robotic surgical system and gasless laparoscopic
adrenalectomy have also been used. Conservative tech-
niques such as autotransplantation of adrenocortical
tissue or subtotal adrenalectomy have been proposed
in some particular cases where bilateral adrenalectomy
was indicated. Experience with autotransplantation has
been disappointing in most studies (49). A variable
rate of recurrence has been reported after subtotal
adrenalectomy. Recently, unilateral subtotal with con-
tralateral total adrenalectomy has been recommended
in patients with bilateral familial pheochromocytoma.

Figure 3. Approach to the management of adrenal inci-
dentaloma. PAC: plasma aldosterone concentration, PRA:
plasma renin activity.
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In cases of contraindications for surgery or
unresectable lesions, medical treatment may be an
option. We advocate preoperative medical treatment
with an alpha-1 adrenergic antagonist (e.g. prazosin,
doxazosin) in patients with incidental pheochromocy-
toma, even if they are normotensive. Such treatment
enables the expansion of the vascular bed and plasma
volume and reduces the amount of fluid needed to
maintain the blood pressure when the tumor is
removed.

In the absence of clinical syndromes, treat-
ment decisions may be more difficult. An exception
is the “silent” pheochromocytoma, which carries a
risk of hypertensive crisis and should prompt adrena-
lectomy. Although the natural history of subclinical
Cushing’s syndrome and its morbidity are unclear,
we advocate adrenalectomy for patients with this
condition, especially in the presence of hypertension,
obesity, diabetes or osteoporosis potentially aggra-
vated by glucocorticoid excess. Since the hypothala-
mus-pituitary-adrenal axis and the contralateral
adrenal gland may be suppressed by prolonged corti-
sol secretion, these patients require glucocorticoid
therapy both during and after surgery. While adrena-
lectomy has been found to correct biochemical
abnormalities, its effect on long-term outcome and
quality of life is unknown, so careful observation has
also been suggested as a treatment option (19).

As mentioned above, the risk of malignancy
increases with the size of the mass. Homogeneous
lesions with regular margins less than 4cm in size are
unlikely to have malignant potential and are generally
not resected. According to the NHI State-of-Science
Conference panel (19), the general recommendation is
to excise lesions larger than 6cm. For lesions between
4 and 6cm, either closer follow-up or adrenalectomy
(an option preferred by our group on the strength of
our personal experience) are both considered reason-
able. In cases of rapid growth, low lipid content and
other features described earlier suggestive of adrenal
carcinoma, surgery is the treatment of choice. Finally,
adrenalectomy does not seem to be beneficial in the
case of metastases from a known or unknown primary
neoplasm (19).

Long-term follow-up studies suggest that most
adrenal lesions remain stable, whereas 5-25% grow and
a small percentage may shrink. Follow-up in the first
years is mandatory. We advocate a CT/MRI scan at 3-
to 6-month intervals in the first year after detecting
the adrenal incidentaloma. A clinical (hormonal and
radiological) evaluation should be performed after 1
year, then every 1-2 years for a time that will be better

defined in the light of data emerging from the long-
term follow-up of large series (50).

Preliminary data have demonstrated that malig-
nancy is an extremely rare event, even among tumors
that slowly increase in size and exceed the 4cm cut-off.
The prevalence of hypothalamus-pituitary axis abnor-
malities may also increase, especially with tumors larg-
er than 3cm in diameter (51), but evolution of overt
Cushing’s syndrome has also seldom been observed.
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