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Abstract. With the widening use of computerized tomography, the incidentaloma, an adenoma found 
incidentally in the adrenal, in computerized tomograms obtained for problems not necessarily related to 
the adrenal, has emerged as a recent clinical entity. Nine cases with such tumors are presented, here, 
along with a brief review of the related medical literature. Endocrine and other studies have shown that 
two of these nine patients had hormone secreting adrenal tumors, two pheochromocytomas. Surgical 
resection of the tumor was performed in six of the cases and aspiration biopsy was done in four with 
three completely benign cytological examination results (Class I or II) and one Class III result. The 
tumor with the class III result turned out to be a benign pheochromocytoma. CT estimates of the tumor 
size were 25 mm to 80 mm in the whole group and 30 to 80 mm in the patients who were operated on. 
Operation and histopathologic examination revealed three cortical adenomas, two pheochromocytomas, 
and one myelolipoma. Although no malignant tumors were found, the percentage of functioning 
adrenal neoplasms is rather high (22.2%) in this group of nine incidentalomas. Cases of adrenal 
incidentaloma therefore require a thorough endocrine evaluation along with other examinations which 
allow the clinician to follow tumor size.
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ADRENAL glands, due to their retroperitoneal lo-

cation, are difficult to evaluate by physical 

examination and conventional radiological tech-

niques. This has limited the detection of benign 

and malignant adrenal neoplasms to those tumors 

causing local symptoms due to massive enlarge-

ment or systemic manifestations of excess hormone 

production. However, at this stage, malignant tu-
mors are often incurable, and hormone producing 

tumors have already caused substantial morbidity 

and even mortality. On the other hand, at present, 

technical advances make visualization of normal

adrenal glands by ultrasound (USG) and comput-

ed tomography (CT) possible, and the possibility 
arises that adrenal neoplasms may be diagnosed 

at an earlier or even preclinical stage [1]. Treat-
ment of these preclinically detected neoplasms 
would thus prevent the complications of hormone 

producing tumors and offer a better chance to cure 
malignant tumors [2]. This report describes our 

experience with nine patients in whom an adrenal 

mass was incidentally detected in an abdominal 
ultrasound or a CT scan obtained during a work 

up for an unrelated problem.
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Patients and Methods

 At our department, the department of Endocri-

nology and Metabolic Diseases, Ankara University
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Medical School, during a 24 month period begin-
ning in September, 1991, eight patients with a 
unilateral adrenal mass as an incidental finding 
and one patient with bilateral adrenal masses, also 
an incidental finding, were identified. This group 
consisted of three men and six women who ranged 
in age from 49 to 66 years (mean, 48.7 years). The 
adrenal tumors were detected by USG or CT of the 
abdomen. None of the patients showed specific 
signs and symptoms of hormone excess. The rea-
sons for performing the USG or the CT examination 
and CT findings related to the adrenal, in each 

patient, are shown in Table 1. 
  Upon detection of an adrenal mass, the patients 
were subjected to endocrine testing. Five of the 
nine patients had a history of hypertension. None 
had clinical findings, other than hypertension, sug-

gesting pheochromocytoma, Cushing's syndrome, 
or a masculinizing or a feminizing syndrome. None 
had persistent hypokalemia. After an adrenal mass 
was noted in an ultrasound or CT scan, each pa-
tient was evaluated with respect to adrenal 
hormone secretion. 

 In addition to measurements of baseline plasma 
cortisol and urinary free cortisol levels, each pa-
tient was tested for pituitary-adrenal suppressibility 
by low dose dexamethasone (DXM) suppression

tests (1 mg dexamethasone at night and 2 mg dex-

amethasone daily for two days). Daily excreted 
amounts of vanillymandelic acid (VMA) and met-

anephrine in urine were measured in each patient. 

Plasma renin and aldosterone levels both supine 
and following 4 h upright posture were also deter-

mined. 

 Serum cortisol and urinary free cortisol were 
measured by radioimmunoassay (RIA) (Amerlex 
RIA kit). Plasma adrenocorticotropic hormone 

(ACTH) was determined by RIA (RSL 125 
IhACTH). VMA and metanephrine were deter-

mined in urine by chromatographic-spectrometric 
methods (Biosystems). Plasma aldosterone levels 

and plasma renin activity were also measured by 
RIA, using the DSL aldosterone RIA kit and the 

Sorin Biomedica kit respectively.

Radiological studies

  CT scans were performed in 4 or 9 mm thick 

continuous slices before and after i.v. administra-

tion of contrast material.

Table 1. Data from patients with incidental asy mptomatic adrenal masses
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Ultrasound

  Ultrasonographic examinations were performed 
in all patients using Toshiba SAL 270 equipment 
with a 3.75 mHz probe. 

 Six out of nine patients were subjected to surgi-
cal exploration and six adrenal tumors were 
removed. All surgically removed tumors were 
available for histopathological studies. Light mi-
croscopy was performed using routine staining 
methods of paraffin embedded sections.

Results of preoperative clinical and endocrinological 
workup

  Six of the patients were female (66.6%), and three 
male (33.4%). Generalized obesity was present in 
two patients (22.2%) and hypertension in five pa-

tients (55.5%). Three patients had non-insulin 
dependent diabetes mellitus (NIDDM) (33.3%). 

  Hormone values of our patients are shown in 
Table 2. Patients 1, 2, and 3 had elevated baseline 

plasma cortisol levels, and patients 1, 3, 5 and 6 
had high urinary free cortisol excretion. However 

patients 1, 2, 3 and 6 maintained their diurnal

rhythm of cortisol secretion and their morning plas-

ma cortisol levels were suppressed completely on 
DXM. Patient 4 had high normal plasma cortisol 

with a normal diurnal rhythm of plasma cortisol 

levels. Her plasma cortisol level was suppressed 
by the 2 mg DXM test, but not by the overnight 1 

mg DXM test. In another patient, patient 5, evalu-
ation leads us to think that the patient might have 

had some form of a preclinical Cushing's syn-
drome. In the work-up before adrenalectomy, she 

had high daily free cortisol excretion and absence 
of diurnal variation in plasma cortisol levels. Her 

plasma cortisol concentration had not been sup-
pressed by the 1 mg DXM test, but it had been 
normally suppressed by the 2 mg DXM test. 
 Two patients out of nine had hormone secreting 

adrenal tumors, phechromocytomas. These pa-
tients had increased urinary VMA (patients 1 and 

2) or metanephrine (patient 2) excretions. 
 On CT images of adrenal glands, all patients had 

lesions of round shape around 2.5-8 cm in diame-

ter, the mean tumor size being 32 mm. Tumor 
location was on the right side in 55.5% of the 

cases. 
 Fine needle aspiration of the adrenal mass was 

made in patients 2, 3, 4, and 5. The results are

Table 2. Endocrine findin gs in nine patients with adrenal masses
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shown in Table 3. Cytological views of aspirates 

from 2 and 5 are shown in Figs. 1 and 2, respec-

tively.

Pathological findings

 Six patients were operated on. The results of 

pathological examinations of the removed tumors 
are shown in Table 3. The preoperative diagnosis 

of pheochromocytoma was supported in cases 1 
and 2. Pathological specimens showed adrenocor-

tical adenoma in three patients (33.3%), 

pheochromocytoma in two patients (22.2%) and 
myelolipoma in one patient (11.1%).

Postoperative course

 All the six patients who underwent unilateral 

adrenalectomy followed an uneventful postopera-

tive course without complications. In each case a

mass similar in size and location to that noted on 

CT scan was found. Of these six, two were clearly 
accepted as nonfunctional: the cortical adenoma in 

patient 6 and the myelolipoma which was found 
in patient 7. Patients 1 and 2 had pheochromocy-
toma. After adrenalectomy, patient 4, who had, 

before the operation, hypertension, obesity, and 
NIDDM regulated with oral antidiabetic, no long-

er needed antihypertensives and his glycemia could 
be controlled with dietary measures alone. This 

patient was shown to have an adrenocortical ade-
noma (Table 3). In patient 5 who had signs, in the 

pre-operative endocrine work-up, suggesting the 

presence of a preclinical Cushing's syndrome, gly-
cemic control and the management of hypertension 

remarkably improved following the extirpation of 

the cortical adenoma. After the operation, two pa-
tients with pheochromocytoma became 
normotensive without antihypertensive medication.

Table 3. Operative and histological fin dings in patients with adrenal masses

Fig. 1. Cells of polygonal or syncytial shape with 

eosinophilic granular cytoplasm contain a regularly 

round or oval nucleus. The cytological diagnosis is 
class III. Case 2 pheochromocytoma. May-

Grunwald Giemsa, 400 x.

Fig. 2. Cells arranged in a trabecule or small cluster have 

homogenous and slightly basophilic cytoplasm and 

generally small round nucleus with a distinct 
nucleolus. The cytological diagnosis is class II. Case 

5 adrenocortical adenoma. May-Grunwald Giemsa, 

400 x.
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None of the patients developed adrenal insufficien-

cy.

Discussion

  With wider application of USG and CT, inciden-
tal adrenal tumors have been detected with 
increasing frequency. It is estimated that in ap-

proximately 0.6-9% of all abdominal CT's, clinically 
unsuspected adrenal tumors are discovered [3-5]. 
The majority of these tumors have been shown to 
represent stable or slowly growing adrenocortical 
adenomas, whereas metastases from occult malig-
nancies, adrenomyelolipomas, pheochromocyto-
mas, cysts, chronic granulomatous or inflammatory 
diseases, old adrenal hemorrhage [2, 6], and 
adrenocortical carcinomas are rarely found [3, 7]. 
With endocrine studies, most of these lesions have 
been shown to be nonfunctional [1]. However, some 
of the patients had asymptomatic pheochromocy-
tomas [2] or asymptomatic aldosterone-producing 
tumors [1]. In addition, there have been several 
reports of incidentally detected cortisol-secreting 
adrenal tumors in otherwise healthy subjects [5, 
8]. 
  The incidence of functioning adrenal neoplasms 
is high in our rather small series. Incidental pheo-
chromocytomas have been observed in 22.2% of 
our cases. Two of our patients had pheochromocy-
tomas. Patient 1, with a pheochromocytoma, had 
also NIDDM and multinodular toxic goitre 
(MNTG), and he had no clinical findings sugges-
tive of a pheochromocytoma. He had normal 
metanephrine excretion, but high VMA excretion 
as measured in two separate urine samples collect-
ed over a 24 h period (Table 2). Also the other 

patient with a pheochromocytoma, patient 2, had 
no clinical signs suggesting pheochromocytoma, 
but she had high VMA and metanephrine excre-
tions. In both these cases, histopathology 
confirmed the preoperative diagnosis of pheochro-
mocytoma. Apart from these two cases with 
definitely established pheochromocytomas, there 
are two other cases with features which strongly 
suggest the presence of a functional adrenal ade-
noma. The pathological examination of the excised 
material in patient 4, who had hypertension, re-
vealed an adrenocortical adenoma. The plasma 
aldosterone level and the plasma renin activity of 
this patient were normal, but her cortisol secretion

could only be suppressed by the 2 mg DXM test. 
Her plasma cortisol concentration was not sup-

pressed by the overnight DXM test. Also in patient 
5, though not definitely established, we strongly 
suspect the presence, before operation, of a corti-
sole producing adrenal adenoma, because this 

person had shown some of the important features 
of the preclinical Cushing's syndrome as defined 
by Reinke et al. [9]. Although her plasma cortisol 
level had been suppressed by the 2 mg DXM test, 
she had diabetes mellitus and hypertension along 
with the absence of a diurnal rhythm of cortisol 
secretion, excessive daily excretion of free cortisol, 
and absence of normal response to the 1 mg DXM 
test, and the management of her hypertension and 
diabetes remarkably improved following the exci-
sion of an adrenal cortical adenoma. Had their 
tumors been left untouched, these two cases, pa-
tients 4 and 5, might have developed full blown 
Cushing's syndrome in time, but we can never be 
sure. 
  In the face of the increasing incidence of inci-

dentalomas, the question arises as to the clinical 
significance of these unsuspected adrenal masses. 
We do know from autopsy series that adrenal nod-
ules are quite common. Adenomas of the adrenal 
cortex have been found in 1.45% to 33% of autop-
sies [10]. This wide range can be explained by the 
diligence of the investigator in looking for extreme-
ly small nodules and the fact that microscopic 
nodules were included in some series. Common 
and Callewas [11] found cortical adenomas great-
er than 3 mm in diameter in 2.8% of 9866 
consecutive autopsies, while Kokko and cowork-
ers [12] found cortical adenomas greater than 5 
mm in diameter in 1.4% of 1495 consecutive au-
topsies. Up to 3% of normal adults may have 
macroscopic nodules in the adrenal gland [13]. 
Micronodular changes are seen in two thirds of 
normal adults [14]. Since adrenal masses smaller 
than 1 cm are unlikely to be identified by CT, the 
number of lesions a CT scan will detect should be 
much less than those detected in autopsy studies. 

 It is generally accepted that the small adrenal 
nodules found at autopsy do not have functional 
significance [15], but the same conclusion is not 
necessarily valid for larger lesions uncovered by 
CT. It is known that the number and size of adre-
nal nodules tend to increase with advancing age. 
Autopsy studies in older subjects have shown the 
highest frequency of adrenal nodularity. Dobbie
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[16] has postulated that these nodules are part of 
the aging process, and has provided histological 

evidence suggesting that they are secondary to is-
chemia from vascular changes. A small nodule in 

an old patient is unlikely to be clinically signifi-

cant. Thus, both the size of the lesion and the age 
of the patient are important considerations for eval-

uating incidental adrenal masses detected by CT 
scan. CT scan, or especially MRI, may be helpful 

in differentiating between adenomas, carcinomas, 
metastases, cysts, lipomas, myelolipomas, hemor-

rhage, chronic granulamatous and inflammatory 
diseases [17]. 
  It is recommended that all patients with inci-

dental adrenal nodules be screened for excess 

hormone production [3, 6]. This is certainly true 
for catecholamines and glucocorticoids, since our 

group and others have detected pheochromocyto-
mas and preclinical Cushing's syndromes in such 

patients [1, 2,18]. Of 72 patients with pheochro-
mocytoma described by Modlin and associates [19], 
14 were found unexpectedly at autopsy. Only 24% 

of 54 pheochromocytomas detected in autopsy at 
the Mayo Clinic were diagnosed during life [20]. 

  Our present work-up of a patient with an inci-

dental asymptomatic adrenal mass detected by a 
CT scan consists first of ruling out the possibility 

that it is a metastasis from another primary site. If 
this does not seem likely, screening for hypokale-
mia, and hormone production that is done by 

measuring urinary excretion of VMA, metaneph-
rine, catecholamines, free cortisol, and by 

measuring plasma concentrations of cortisol, aldos-
terone, epinephrine, and norepinephrine are 

attempted. Care must be taken in the performance 
and interpretation of all these tests because they 

are suspectible to dietary, pharmacological, and 
environmental influences. Adrenal tumors picked 

up by incidental abdominal CT scans have been 
functional in less that 10% of the cases [4, 6]. With-

out rigid adherence to diagnostic techniques, it is 
easy to be misled into believing that a hormone 

producing tumor is present and that adrenalecto-
my is indicated [3]. 

 If the hormone study results are negative, treat-

ment must be individualized. In patients with an 

adrenal lesion greater than 3 cm in diameter, sur-

gery may still be appropriate even if excess 
hormone production is not demonstrable [3, 6]. A 

mass smaller than 3 cm may be followed by a 
change in size on serial CT scans at intervals of 2, 

6 and 18 months [6, 7]. An operation would be 
recommended only if growth is seen on serial ex-

amination of these nonfunctional lesions. Needle 

puncture of cysts may by appropriate, and clear 
fluid can be assumed to indicate a benign lesion. 
Bloody fluid warrants the same approach as for a 

small solid mass of similar size. Needle aspiration 

of a small solid mass may be considered, but the 
sensitivity of the cytological examination would 

be only 54% [6]. Moreover, the incidence of adreno-
cortical carcinoma among persons with small 
masses is less than 1 in 60 [21]. Therefore the like-

lihood of cytological findings positive for 
malignancy is less than 1% [6]. Needle aspiration 

of the lesion was performed in four of our cases. 
Three of these cases were later operated on. Of 
these three aspiration biopsies, two produced com-

pletely benign cytological results (classes I and II) 
which were verified by histology. In the third, the 

result was class III. In this patient, a benign pheo-
chromocytoma was found. If an adrenal mass 
increases in size at any reevaluation, biochemical 

assessment should be repeated and surgery should 
be done. If its size is stable after 18 months, the 

mass can be left in place [6]. In patients who have 
known metastatic disease, or if the CT is consis-
tent with an adrenal cyst or myelolipoma, no 

further diagnostic or therapeutic intervention is 
necessary [7]. This approach may be modified by 

future experience, but for now it suffices to pre-
vent a substantial number of unnecessary 

operations.
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