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Abstract

Objective: The current guidelines for the management of adrenal incidentaloma advise hormonal and radiological follow-up
of patients for 2-5 years after the initial diagnosis. However, the vast majority of adrenal incidentaloma are non-functional
benign cortical adenomas that require no treatment, so the routine application of the current strategies often results in

a number of unnecessary biochemical and radiological investigations. The aim of this study was to analyse the clinical
course of patients with adrenal incidentaloma and to provide a critical review of the current management strategy of

the disease.

Design and methods: This was a retrospective study performed in the Croatian Referral Center for adrenal gland disorders.
The study included 319 consecutive patients with adrenal incidentaloma, 174 of which were followed for at least 24 months.
Results: The vast majority of patients were diagnosed with benign adrenal masses, whereas in about 5% of them adrenal
tumor corresponded to adrenal carcinoma or metastasis. Tumor density was found to be superior to tumor size in
distinguishing benign adrenal masses from malignant tumors and pheochromocytomas. During the follow-up, no patient
demonstrated a clinically significant increase in tumor size. In addition, no changes, either in metanephrines and
normetanephrines or in the activity of renin—-aldosterone axis, were observed during the follow-up. Six patients developed
subclinical Cushing’s syndrome (SCS) whereas eight patients with SCS showed biochemical remission during follow-up.
Conclusion: The study suggests that the risk of an adrenal mass initially diagnosed as benign and non-functional
becoming malignant or hormonally active is extremely low. Therefore, the clinical management of those patients should
be tailored on an individual basis in order to avoid unnecessary procedures.
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Introduction

The term ‘adrenal incidentaloma’ covers a wide range of
adrenal pathologies unexpectedly found during work-up
performed for an indication unrelated to suspected adrenal
disease. The prevalence of such incidentally discovered
adrenal masses increases with age and is reported in more
than 7% of patients aged over 70 (1). The major clinical

concern in adrenal incidentaloma is the risk of malig-
nancy and hormone overproduction, but the vast majority
of adrenal masses are non-functional benign cortical
adenomas that require no treatment (2, 3, 4, 5, 6).

Given the relatively low prevalence of functional
and malignant lesions, diagnostic tests for adrenal
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incidentaloma need to have high sensitivity and
specificity in order to capture all the clinically important
adrenal lesions and to avoid a high rate of false positive
results. Guidelines for the management of adrenal
incidentalomas suggest multiple repetitions of radio-
logical and biochemical tests. Patients who are not
candidates for surgery should undergo re-imaging 3-6
months after the initial diagnosis and then annually for
the next 1-2 years. Furthermore, annual biochemical
follow-up is advised for up to 4-5 years after the establish-
ment of the diagnosis (3, 7, 8). However, given the low
probability of the transformation of a benign and
non-functional adrenal mass to a malignant or functional
one (2), the routine application of the current strategies is
likely to result in a number of unnecessary biochemical
and radiological investigations. Such an approach is costly
and it does not take into account harmful consequences of
diagnostic evaluation such as patients’ anxiety associated
with repeated clinical visits and a high rate of false positive
results leading to further testing or unnecessary adrena-
lectomy. Moreover, radiation exposure associated with
repeated CT imaging increases the risk of fatal cancer (2).

The described problems appear to call for the reconsi-
deration of the current practices in the management of
adrenal incidentalomas. Therefore, in the present study we
analysed the clinical course of patients with adrenal
incidentaloma. Based on our results and on the results
from existing literature, we provide a critical review of the
current follow-up strategy for adrenal incidentaloma. We
suggest its reconsideration in order to avoid unnecessary,
costly and sometimes harmful diagnostic work-up.

Subjects and methods
Patients

The study population comprised 319 consecutive patients
(111 males, 208 females: median age 58 (25-86) years) who
were referred to the Department of Endocrinology,
University Hospital Zagreb, between January 2008 and
June 2013.

In all the study subjects, adrenal tumor was diagnosed
by the unenhanced CT. Adrenal tumors characterised by
the attenuation value of <10 Hounsfield units (HU) were
considered as benign adrenocortical adenomas. The
clinical indication for the CT image that led to the
diagnosis of adrenal mass included acute abdominal pain
(21.3%), various gastrointestinal tract disorders (20.4%),
renal colic and other urinary tract disorders (26.9%),
abdominal infection (6.3%), pulmonary diseases (3.4%)
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and a group of other less frequent indications, which
accounted for 11.0% of the cases. In 10.7% of the patients,
adrenal incidentaloma was discovered by abdominal
ultrasound during a regular check-up, and then it was
confirmed by CT. Patients with a history of a malignant
disease within 10 years before entering the study were
excluded from the analysis. The study was approved by the
Local Ethics Committee.

Hormone assays

All the laboratory analyses were performed using standard
assays. Serum cortisol, free urinary cortisol, plasma
adrenocorticotropin (ACTH) and DHEAs were measured
with electrochemiluminescence immunoassay (Roche).
HPLC (Chromsystems, Munich, Germany) was used for
the measurement of urinary metanephrine and normeta-
nephrine. Plasma renin activity and aldosterone were
assessed in hypertensive patients using RIA kits (Sorin
Biomedica, Saluggia, Italy). Androstendione and 17-OHP
were measured by ELISA (DRG, Marburg, Germany),
whereas testosterone was determined by chemi-
luminescent immunoassay using the VITROS ECi immu-
nodiagnostic system (Ortho Clinical Diagnostics,
Rochester, NY, USA). Hormone reference values were
provided by the manufacturer.

Imaging studies

In the study, all the CT data were evaluated by a single
radiologist (M K). Initial CT scanning was done on
different scanners available in various medical institutions
in Croatia, including ours. However, in all the patients at
least one CT scan was performed at the Department of
Radiology, University Hospital Centre Zagreb, using the
Somatom Sensation 40 (Siemens, Erlangen, Germany) and
LightSpeed Ultra 8 (GE Healthcare, Little Chalfont, UK) CT
scanners with a slice thickness of 1.5 mm or 2 mm.

Study protocol

During the study period, a total of 319 patients diagnosed
with adrenal incidentaloma were included in the baseline
analysis. The data of 174 patients were available for the
final analysis, which was done 24 months after entering
the study. The patient flowchart is presented in Fig. 1.
Subclinical Cushing’s syndrome (SCS) was defined
by the presence of plasma cortisol level >83 nmol/] after
1 mg overnight dexamethasone suppression plus either
elevated urinary cortisol (>379 nmol/24h) or low
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Figure 1

Patient flowchart.

ACTH (<2.2 pmol/l). All the patients were evaluated for
the presence of hypertension, dyslipidemia, osteoporosis
and diabetes mellitus/impaired glucose tolerance. Hyper-
tension was defined as the use of anti-hypertensive drugs
or blood pressure >140/90 mmHg. Dyslipidemia was
defined as the use of anti-lipemic drugs or abnormal levels
of cholesterol (>6.5mmol/l) and tryglicerides
(>1.69 mmol/l). Osteoporosis was defined as bone
mineral density T-score < —2.5 on lumbar spine, femoral
neck or total hip. Diabetes was defined as fasting plasma
glucose >7 mmol/l or as plasma glucose >11.1 mmol/l
2h after a 75-g oral glucose load. Impaired glucose
tolerance was defined as fasting plasma glucose between
5.6 and 6.9 mmol/l or as plasma glucose between 7.8 and
11.1 mmol/l 2 h after a 75-g oral glucose load.

According to the Croatian guidelines for the manage-
ment of patients with adrenal incidentaloma (9), surgery
was considered in the patients with functional tumors or
masses larger than 4 cm or masses exhibiting imaging
characteristics suspected of malignancy. In the case of the
SCS, a unilateral laparoscopic adrenalectomy was per-
formed in all the patients younger than 50 years of age, as
well as in those over 50 with comorbidities that could be
attributed to cortisol excess. No surgery was required in the
other patients, and in their case biochemical work-up and
unenhanced CT were repeated 6 and 24 months after the
initial diagnosis. Adrenal lesions that did not show an
increase in size >10 mm during 24 months of the follow-
up were considered benign. Eleven patients with adrenal
masses larger than 4 cm (median 45 mm, range 40-55 mm)
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but with otherwise benign CT phenotype refused surgery
and were included in the follow-up group.

Statistical analysis

Statistical analysis was performed using SPSS 14.0 (SPSS).
A P<0.05 was considered to be significant. For simul-
taneous testing, an adjustment of P values using Bonferroni
correction was performed. The normality of the distri-
butions was tested using the Kolmogorov-Smirnov test.
The data were expressed as the median and range. For the
comparison between the groups of data, the Mann-
Whitney test was used for the numerical variables and the
x? test for the categorical ones. The analysis of the repeated
samples was done by the Wilcoxon and Friedman tests.
MedCalc version 2.0 was used for the analysis of specificity
and sensitivity, as well as for the calculation of 95% CI
(www.medcalc.org/calc/diagnostic_test.php).

Results

Among the 319 patients examined, 248 had unilateral
adrenal masses, and both glands were affected in 71
patients. The median size of the tumors was 25 (10-176)
mm. Overall, 221 (69.3%) patients had hypertension, 89
(27.9%) had glucose intolerance or type 2 diabetes, 141
(44.2%) had dyslipidemia and 20 (6.3%) had osteoporosis.

In 238 (74.6%) patients, the clinical diagnosis was
a benign non-functional tumor, 17 (5.3%) patients had
pheochromocytoma, 11 (3.4%) had adrenocortical carci-
noma, 3 (1%) patients had adrenal metastases whereas one
patient had extragastrointestinal stromal tumor. Forty-nine
(15.4%) patients were diagnosed with benign functional
tumors, 36 of which had SCS, 12 had primary hyperaldoster-
onism and one patient had an excess of androgens (Table 1).

Of the 77 patients (24.1%) who underwent unilateral
adrenalectomy, 37 had adrenal adenoma or hyperplasia,
11 had adrenocortical carcinoma, 17 had pheochromo-
cytoma, three were diagnosed with hemangioma, three
with myelolipoma, three with adrenal metastasis, two
patients had cysts of the adrenal gland and one patient
had extragastrointestinal stromal cell tumor.

CT characteristics of adrenal tumors

Tumor density was evaluated in 310 patients with 379
adrenal masses, whereas for nine patients no tumor
attenuation values were reported by the radiologist. In 291
cases of adrenal mass the attenuation value on unenhanced
CTwas <10 HU, whereas in 92 of them it was > 10 HU. The
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Table 1 Clinical diagnosis in patients with adrenal incidenta-
loma.

Size median

Diagnosis No. (range)

231(72.4%) 25.5 (10-61)

Non-functional

adenoma
Functional adenoma 46 (14.4%)
SCS 33 40 (10-72)
PHA 12 19 (10-42)
Androgens 1 -
Other benign masses 10 (3.1%) -
Myelolipoma 3
SCS 1
Hemangioma 3
SCS 2
Cyst 3
Lipoma 1
Pheochromocytoma 17 (5.3%) 55 (16-90)
Carcinoma 11 (3.5%) 75 (45-176)
Functional 5
Non-functional 6
Other malignant 4(1.3%) 68.5(49-110)
masses
Metastases 3
EGIST 1

SCS, subclinical Cushing’s syndrome; EGIST, extragastrointestinal stromal
tumor; PHA, primary hyperaldosteronism.

attenuation value of >10 HU was associated with a larger
tumor size (32 (10-176) vs 24 (10-120) mm; P<0.001).
In addition, the patients with attenuation values of >10 HU
were more likely to undergo adrenalectomy (55.0 vs 12.7%;
P<0.001) and were more likely to have a functional tumor
(40.3 vs 17.2%; P<0.001).

The tumor attenuation value was >10 HU in all the
patients with adrenocortical carcinoma, adrenal metasta-
sis or pheochromocytoma. The ROC curve analysis, which
involved only those patients with confirmed adrenal
histology, showed that the specificity of the adrenal
tumor attenuation value of <10 HU to rule out malignant
adrenal mass or pheochromocytoma was 100%, with the
sensitivity of 65% (positive predictive value 100%,
negative predictive value 67%, AUC=0.924, P=0.03, CI
0.863-0.986; Fig. 2). With regard to tumor size, adrenal
masses in patients with adrenocortical carcinoma, metas-
tasis and pheochromocytoma were significantly larger
compared to those with benign lesions (Table 1). The cut-
off of <4 cm had 91% specificity and 31% sensitivity
(positive predictive value 82%, negative predictive value
48%, AUC=0.736, P=0.05, CI 0.605-0.859; Fig. 2) to rule
out malignant tumor or pheochromocytoma.

As for the hormonally active adrenal masses, the size
of the tumor was significantly lower in patients with
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primary hyperaldosteronism compared to those with SCS
or pheochromocytoma with the values of 19 (10-42),
40 (10-72) and 55 (16-90) mm (P <0.001) respectively.

Subclinical Cushing’s syndrome

Table 2 compares the demographic and clinical charac-
teristics of patients with SCS as opposed to those with
non-functional adenomas. Thirty-six patients had
hormonal characteristics of SCS, which was found to be
more common among those with bilateral adrenal tumors
(21.1 vs 8.4%; P<0.001). All of the patients with SCS had
cortisol levels >83 nmol/l in overnight 1 mg dexame-
thasone test; 34 (94.4%) had ACTH levels <2.2 pmol/],
whereas 9 (25%) patients had elevated urinary free
cortisol. Overall, 26 (72.2%) patients with SCS had
hypertension, 12 (33.3%) had glucose intolerance or
type 2 diabetes, 16 (44.4%) had dyslipidemia, and 3
(8.3%) had osteoporosis. No differences were established
between the patients with SCS and those with non-
functional adenomas with regard to the BMI and waist
circumference, or to the frequency of hypertension, type 2
diabetes, dyslipidemia or osteoporosis. However, patients
with SCS had larger tumors compared to those with
non-functional adenomas (44 (17-72) vs 25.5 (10-61)
mm; P<0.001).
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Figure 2

Value of the tumor size and tumor density for distinguishing
benign adrenal masses from malignant tumors and

pheochromocytomas.
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Table 2 Clinical characteristics of patients with SCS and non-
functional adenomas. Data are presented as median (range) or
percentage.

Variable SCS (n=36) NFA (n=231) P

Age 57 (38-76) 59 (32-86) 0.245
Gender (F/M) 27/9 124/73 0.671
Tumor size 44 (17-72) 255 (10-61) ~ <0.001
Weight 79.7 (45-169.5) 80 (44-130) 0.382
BMI 31.5(18-56)  29.1 (17-46.5)  0.089
Waist 106 (87-119) 99 (78-129) 0.251
HOMA index 2.1(07-9.4)  1.7(04-303) 0770
Hypertension 26 (72.2%) 132 (57.1%) 0.538
Osteoporosis 3 (8.3%) 28 (12.1%) 0.509
Dyslipidemia 16 (44.4%) 103 (44.5%) 0.987
Diabetes/glucose 0.092

intolerance

12 (33.3%) 31 (13.4%)

NFA, non-functional adenoma; SCS, subclinical Cushing’s syndrome;
HOMA, homeostasis model assessment.

Twenty-two patients with SCS underwent unilateral
adrenalectomy. Patients with SCS who underwent surgical
resection of the tumor had a larger tumor size (P<0.001)
and tended to have more hypertension (P=0.02)
compared to those who did not need surgery. No
difference in the prevalence of diabetes, osteoporosis and
dyslipidaemia were found between the two groups of
patients (Table 3). Biochemical work-up performed 6
months after the surgery showed significantly lower
1-mg dexamethasone cortisol concentrations (39 vs
137.5 nmol/l; P<0.01), lower urinary free cortisol levels
(178 vs 311.5nmol/dU; P=0.01) and higher ACTH
concentrations (1.55 vs 0.8 pmol/l; P=0.03). Postopera-
tively, patients with SCS had a lower body weight (81.5
(45-128) vs 86.7 (45-135) kg; P=0.01) and a lower BMI
(31.1 (18-53.3) vs 33.4 (18-56) kg/m?% P=0.02) than
before the operation. No differences were found in the
blood glucose level and lipid profile, whereas in 15 out of
22 patients the remission of the disease was associated
with improved blood pressure, including cured hyper-
tension in four patients (P=0.006).

Follow-up study

In 174 patients the radiological and biochemical tests were
repeated 6 and 24 months after the initial diagnosis. In
7 (4.0%) patients, a tumor size increase of >S5 mm was
noticed, whereas in one patient the mass size increase was
>10 mm (from 25 to 36 mm). No further mass increase
was observed during the extended follow-up of 4 years,
so none of the patients needed surgery due to mass
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enlargement. Moreover, a tumor size decrease of >10 mm
was found in 12 (6.9%) patients.

With regard to tumor function, no changes either in
metanephrines and normetanephrines or in the activity of
renin-aldosterone axis were observed during the follow-
up. Five patients developed SCS but without any clinical
relevance. Hence, these patients did not undergo surgery.
On the other hand, one patient developed SCS together
with metabolic worsening and was considered for surgery.
In that patient, the change of the hormonal profile was
not associated with a tumor size increase. None of the
patients developed overt Cushing’s syndrome during the
follow-up period. Eight of the 14 patients with baseline
SCS showed improvement of the hormonal profile and did
not fulfil the criteria for SCS on the final visit.

Discussion

The widespread use of imaging techniques results in the
frequent detection of adrenal tumors among the general
population. Although in most cases adrenal masses are
benign, they represent an important clinical concern due to
the risk of malignancy and possible hormonal hyperfunc-
tion. The present study involved 319 patients with adrenal
masses, 74.6% of which turned out to be benign non-
functional tumors. In the study group, nearly 5% of the
patients were diagnosed with adrenal carcinoma or adrenal
metastasis from extraadrenal tissues, whereas another 5% of
the patients had pheochromocytoma. Our findings are in
line with the data of the previous studies that reported on
the etiology of adrenal incidentalomas (10, 11).

SCS was the most common functional tumor in our
cohort and was found in 11.3% patients with adrenal
incidentaloma. It is interesting that two patients with SCS

Table 3 Clinical characteristics of patients with SCS in relation
to treatment option. Data are presented as median (range) or

percentage.
Adrenalectomy Conservative

Variable (n=22) (n=14) P
Age 57.5 (43-71) 57.0 (41-76) 0.877
BMI 33.4 (18-56) 29.5 (20-51) 0.146
Size 54 (27-72) 32 (24-45) <0.001
Diabetes/glucose 8 (36.4%) 4 (28.6%) 0.146

intolerance
Hypertension 19 (86.3%) 7 (50%) 0.020%
Osteoporosis 3(13.6%) 0 0.207
Dyslipidemia 9 (40.9%) 7 (50%) 0.577

SCS, subclinical Cushing’s syndrome.
®Not significant after Bonferroni correction.
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had histological diagnosis of hemangioma and one
patient had myelolipoma. Since those two types of tumors
are usually considered to be non-functional, hormonal
findings consistent with subtle cortisol excess might be
attributed to false positive test results, which is not
uncommon in patients with adrenal incidentaloma
being screened for SCS. However, patients with functional
adrenal hemangioma and myelolipoma have already been
reported in the literature (12, 13), which may have also
been the case in our study.

The prevalence of SCS in the literature ranges from
5 to 30% depending mainly on diagnostic criteria used in
different studies. Since there is no gold standard for the
diagnosis of SCS, most authors use a combination of tests
(1, 4, 7, 10, 14, 15). We used 1 mg overnight dexame-
thasone test as a screening test for SCS. The cut-off for an
abnormal cortisol response was set at 83 nmol/l as it seems
to be the best compromise between sensitivity and
specificity of the test (15). In the patients with positive
overnight dexamethasone test, the diagnosis of SCS
was confirmed by either elevated urinary free cortisol or
low ACTH.

A diagnostic work-up in patients with adrenal tumors
is conducted with the aim to distinguish between benign
and malignant tumors, as well as between functional and
non-functional masses. A number of studies have shown
that the unenhanced CT attenuation value is the most
reliable tool in the differentiation of benign and malig-
nant lesions (7, 16). Adrenocortical adenomas are usually
rich in lipids and show low attenuation values, whereas
high-density masses are suspected for malignancy. On the
other hand, about 30% of cortical adenomas have low
lipid content and exhibit high attenuation values. Never-
theless, it has been reported that mass density of <10 HU
had the best combined sensitivity and specificity to
differentiate benign from malignant tumors (7, 16, 17).

Pheochromocytomas are also characterized by high
density on unenhanced CT, although there were a few
anecdotal reports of lipid-rich (i.e., low-density)
pheochromocytomas (18, 19). At least in some of the
cases this could be a diagnostic pitfall, as necrotic areas,
which are common in pheochromocytoma, have been
accounted for low density. In the present study, none of
the patients with a low HU mass had elevated urinary
metanephrines or normetanephrines, as hallmarks of
pheochromocytoma. This is in accordance with the data
published by Sane et al. (20) reporting the same finding in
the series of 174 patients with adrenal incidentalomas.
Therefore, it appears that patients with homogenous,
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low-density adrenal masses may not need to be screened
for pheochromocytoma.

In line with the observed data on the relationship
between tumor density and tumor nature, the ROC curve
analysis demonstrated that the cut-off value of <10 HU
had 100% specificity to rule out adrenal carcinoma,
adrenal metastases and pheochromocytoma. The sensi-
tivity, positive predictive value and negative predictive
value were 65, 100 and 67% respectively. Moreover, tumor
density was shown to be superior to tumor size in
differentiating adrenal adenomas from non-adenomas
(Fig. 2). Similar results were obtained in the study
published by Hamrahian et al. (16).

As the natural history of adrenal incidentalomas is
largely unknown, the follow-up strategy for this disease is
open to much discussion in literature. The risk of an
adrenal incidentaloma that has initially been considered
benign to become malignant is very low (2). Similarly, it is
unlikely that a non-functional adrenal mass evolves to
a functional one. However, most of the recent guidelines
recommend hormonal and radiological follow-up in
6-12 months intervals for 2-5 years (7, 8, 21, 22) after
the initial diagnosis. Such an approach suffers from low
specificity and is associated with a high rate of false
positive results, leading to the emotional burden for
patients and a significant financial cost (2). Moreover,
exposure to ionising radiation from repeated CT scans
increases the future cancer risk to the level that is similar
to the risk of the adrenal lesion becoming malignant (2).
Therefore, the follow-up strategy for the patients
with adrenal incidentaloma should be tailored carefully
and based on clinical judgement.

Our series consisted of 319 patients with adrenal
incidentalomas, 174 of which were followed for at least
24 months. We observed an increase in tumor size of more
than 1cm (from 25 to 36 mm) in only one patient.
The tumor had a benign radiological phenotype
(attenuation value <10 HU) and did not increase in size
during the follow-up for the next 4 years, so the patient was
not considered for surgery. Interestingly, a decrease in tumor
size of more than 10 mm was noticed in as many as
12 patients.

As has previously been reported, SCS is the most
common functional abnormality among patients with
adrenal incidentalomas (10, 23), which was also found in
11.3% of our study population. Several observational studies
reported that subtle cortisol excess in SCS is associated with
increased cardiovascular risk (24, 25). However, the data on
the clinical benefit of surgical treatment in patients with SCS
are fairly inconsistent (26, 27, 28). In our study, we observed
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no difference in the prevalence of diabetes, hypertension or
dyslipidaemia in the patients with SCS compared to those
with non-functional adenoma. On the other hand,
compared to the preoperative values, the patients with SCS
experienced an improvement of hypertension, as well as
a significant decrease of body weight and BMI after the
adrenal surgery. Although our findings suggest that patients
with SCS might, in some aspects, benefit from adrenalect-
omy, the retrospective and non-randomised design of our
study limits us in drawing definitive conclusions. Moreover,
decreased body weight and blood pressure-lowering effects
might be attributed to the surgery per se, regardless of the
hormonal status. Therefore, in the absence of a proper
control group, the effects of the surgery on weight loss and
on the improvement of hypertension cannot be separated
from the effects of the resolution of SCS on those parameters.
Due to the risk of adrenal tumor becoming functional
over time, the current recommendations suggest that
patients with adrenal incidentaloma should be followed
biochemically for up to S years (7, 8, 21, 22). A most recent
follow-up study of adrenal incidentaloma demonstrated
that 8.2% of patients developed SCS during the 5 years of
the follow-up, with the risk being particularly increased in
patients with larger adenoma size (29). In contrast, our data
showed that the risk of the development of clinically
relevant functional lesion is low. The reason for the
discrepant results is not clear, as both studies used the
same criteria for the diagnosis of SCS and the patients had
similar demographic characteristics. Therefore, further
prospective studies are needed to obtain a definite
conclusion on that issue. In our cohort, only six of 160
patients initially diagnosed with a non-functional adrenal
tumor developed SCS during the follow-up period; in five of
them this occurred without any clinical correlates. Those
patients were followed for 4 years and no clinical worsening
or progression to overt Cushing’s syndrome was noticed.
None of the patients developed pheochromocytoma or
primary hyperaldosteronism during the follow-up either.
We believe that the major limitation of our study is its
retrospective nature. On the other hand, all the patients
were managed in the single center using a standardized
protocol, which in our opinion is the main strength of the
study. Moreover, the patients were followed for aminimum
of 2 years, or at least 4 years if hormonal or radiological
changes were observed. The high proportion of the patients
who did not complete the 24 months of the follow-up
represents another important limitation of the study.
However, the baseline data of these patients did not differ
in demographic data, imaging or hormonal characteristics
from those who completed the follow-up period. Finally,
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our study excluded patients with a history of cancer in the
preceding 10 years, so our results do not necessarily apply
to those with a more recent cancer history.

In conclusion, the present study demonstrated that
the risk of an adrenal mass initially diagnosed as benign
and non-functional becoming malignant or hormonally
active is rather low. In addition, the results of the study
suggest that the diagnostic approach should be tailored
on an individual basis in order to avoid unnecessary
procedures. In adrenal masses with the attenuation value
of <10 HU, routine screening for pheochromocytoma
may not be required. There may be no need either to
repeat testings for primary aldosteronism during the
follow-up, whereas a long-term evaluation for subtle
cortisol hypersecretion may only be needed in patients
whose cardiovascular risk profile has worsened. Finally,
it is questionable whether there is a need for radiological
follow-up of low-density cortical masses.
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