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Brankica KRSTEVSKA!, Zivko POPOV?

DIAGNOSIS AND MANAGEMENT OF PATIENTS WITH
ADRENAL INCIDENTALOMAS: OUR EXPERIENCE

Abstract

Introduction: Adrenal incidentalomas (Als) are adrenal masses which
are incidentally discovered with imaging technology. They are non-func-
tional and functional, benign, and malignant lesions.

Aim: We present a 5-year study of diagnostic and follow up of
adrenal incidentalomas with special emphasis on their hormonal activity and
differentiation from benign to malignant masses.

Material and methods: A group of 26 patients with Als were
investigated at the Internal Medical Centre “Srce”. In all patients, clinical
examination, CT, and hormonal tests were performed.

Results: Of the 26 patients (10 male and 16 female), aged between 25
and 80, the median tumour size was 33 mm, unilateral Als in 96.1%, located on
the right side in 52%, 96% were benign masses, of which 81% were non-
functional adrenal masses. Non-functional asymptomatic autonomous cortisol
secretion tumours were 22.2%, 7.7% were pheochromocytoma, 3.8% was
Cushing's syndrome, adrenocortical carcinoma in 3.8%, and Schwannoma in
3.8%. Statistically significant positive correlation was found between HTA and
secreting adrenal tumours (1=0.426, p<0.05), and between the post- suppressive
level of cortisol and the size of adrenal tumour (= 0.560, p<0.05). Age,
symptoms and DMT?2 have statistically significant impact on the prediction of
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tumour masses larger then 4 cm (p<0.05). 53.8% of patients underwent surgery
and the others are followed.

In this small study of 26 cases with Als, 11.5% were benign hyper-
secreting tumours, and only one patient (3.8%) had a malignant tumour.
Appearance of symptoms, age, or tumour masses larger than 4 cm are more
likely to be secreting or malignant tumours.

Keywords: adrenal incidentalomas, pheochromocytoma, ‘“autonomous
cortisol secretion”, tumour size.

Introduction

Adrenal incidentalomas (Als) are adrenal masses, generally 1 cm or
more in diameter, discovered incidentally with radiological examination,
performed for other medical indication than adrenal diseases [1]. With
modern radiological imaging techniques such as abdominal ultrasonography,
computed tomography (CT), and magnetic resonance imaging (MRI), this
entity appears more frequently in clinical practice and causes more clinical
dilemmas [2]. The prevalence of Als on autopsy series was reported to be
about 8%, and 4% on the radiological series with a tendency to increase in
the future [3, 4]. The prevalence rises with ageing. Al affects about 0.2% of
patients between 20 and 30 years of age, while it affects 7% of patients over
70 years of age. This entity is a more common disease between the ages of
50 and 70 years mainly in patients with diabetes mellitus type 2 (DMT2),
hypertension (HTA), and obesity. In an ageing society, this problem will
become a more frequent risk in diagnosis and management.

Als are benign or malignant and non-functional or functional tumours.
The differential diagnosis includes a non-functioning adrenal adenoma,
functional tumours (Cushing's syndrome, pheochromocytoma, primary aldo-
steronoma), primary adrenocortical carcinomas, metastases, and other adre-
nal masses (myelolipoma, cyst, Schwannoma, ganglioneuroma) [5]. They
should be managed based on the functional status and the potential for
malignancy. Primary adrenocortical carcinomas are rare, but metastases
from extra adrenal carcinomas (lung, breast, colon, melanoma, lymphoma)
are more common. Some of these lesions may be identified easily, but it is
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difficult to distinguish adenoma from carcinoma. In the past two decades,
the growing literature of data has allowed for recommendations of diagnosis
and for decisions to be developed, such as how to treat Als, based on cli-
nical, hormonal and radiographic testing [1, 7]. The tumour size and radio-
logical appearances are two key predictors for malignant Als. Adrenal
masses > 4 cm or radiologically suspicious Als are recommended for
removal with total adrenalectomy. Functional tumours (Cushing's syndrome,
pheochromocytoma, primary aldosteronoma) need urgent therapy. Non-
functional adrenal incidentalomas may be asymptomatic hypersecreting
adenoma known as autonomous cortisol secretion (subclinical Cushing's
syndrome) with a high risk for morbidity and for surgery [7, 8]. Small and
non-functional ones predominate in Als and they should be followed-up.

Material and methods

In this retrospective study, conducted from September 2015 to
September 2020, at the Internal Medicine Centre "Srce", Skopje, 26 patients
were admitted with adrenal masses incidentally discovered via radiological
imaging techniques. Evaluation of all patients with adrenal incidentaloma
includes clinical, hormonal, and radiological testing.

Careful history was taken and physical examinations were perfor-
med which looked for the symptoms and signs of adrenal hormonal excess
(Cushing's syndrome, pheochromocytoma, aldosteronism) and malignant
disease in patients with Al

Demographic characteristics of the patients were: age, sex, diameter
and side of the lesion, endocrine function, BMI, type 2 diabetes mellitus, hyper-
tension, histological findings from surgical adrenalectomy, or follow- up.

The following hormonal tests were performed: measurement of basal
cortisol and basal adrenocorticotropic hormone (ACTH), in a fasting state at
8:00 AM. Out of 26 patients, 18 with Als underwent a 1- mg dexamethasone
suppressive test. The criteria for cortisol over secretion [1, 5] were: post-
dexamethasone serum cortisol level at <50 nmol/l is considered “normal”; post-
dexamethasone serum cortisol level between 51 to 138 nmol/l indicates
“possible autonomous cortisol secretion” and a level of cortisol above 138
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nmol/l suggests “autonomous cortisol secretion”. The basal level of ACTH <
10 pg/ml confirms an “autonomous cortisol secretion”.

A urine collection after 24 hours for metanephrine and vanillyl-
mandelic acid (VMA) was used for the evaluation of adrenal medulla.

CT, as the radiological method, was used primarily in detecting
adrenal lesions and in distinguishing benign from malignant lesions.

Laparoscopic adrenalectomy was indicated in adrenal lesions >4 cm
with radiological characteristics consistent to malignancy, functional tumours
and autonomous cortisol secretion.

The study was done according to the Helsinki Declaration.

Statistical Analysis.

Data are presented as average, median and percentages. The results
were analysed with SPSS, version 21. Pearson correlation tests and the
general linear model were used. The level of significance was set to p<0.05.

Results

Our study included 26 patients (16 female and 10 male), at a mean
age of 54.5 + 15.7 (range, 25-80) years (Table 1). Six patients were younger
than 40, and 20 were older than 40 years. The number of patients with
adrenal masses according to age was: 2 patients between 20 and 29 years; 4
patients between 30 and 39 years; 5 patients between 40 and 49; 4 patients
between 50 and 59; and 11 patients were >60 years or older (Figure 1).

Table 1.
Demographic, clinical, hormonal, and radiological characteristics of patients with adrenal
incidentalomas
No of patients 26
mean age (years) 54.5+15.7
female/male 16/10 (1.6)
Tumor size (median, mm) 33
Unilateral 25/26 (96.1%)
right 13/25 (52%)
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left

12/25 (48%)

Bilateral

1/26 (3.8%)

cortisol (nmol/l)

449.8£155.5

Img-DST (without suppression,

4/18 (22,2%)

cortisol>138nmol/l)

Img-DST (suppression between 5/18 (27.7%)
50—138nmol/l)

Img-DST (suppression <50nmol/l) 9/18 (50%)
ACTH (pg/ml) 23.3+16.3
VMA (median, umol/dU) 31
metanephric (median, umol/dU) 2.15

BMI (kg/m2) 26.59+3,89
BMI>25kg.m2 15/26 (57%)
DMT?2 6/26 (23.06%)
HTA 12/26 (46.1%)

with symptoms

20126 (76.9%)

operat.

14/26 (53.8%)

Tu secreting Cushing

1/26 (3.8%)

Pheochromocytoma 2/26 (7.7%)
malignant (adenocarcinoma) 1/26 (3.8%)
incident of death during 5 years 2/26 (7.7%)

Presented results are averages £SD and percentages. Abbreviations: 1mg-DST = Img
dexamethasone suppressive test; ACTH=adrenocorticotropic hormone VM A=Vanillylmandelic
acid BMI=body mass index; DMT2=diabetes mellitud type 2; HT A= arterial hypertension.
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Figure 1 — Number of patients with adrenal masses according to age

Most of the patients had unilateral adrenal incidentaloma (96.1%) and
only one patient (3.8%) had bilateral adrenal incidentalomas. Thirteen patients
(52%) had adrenal incidentalomas located on the right side, 11 (42.2%) on the
left side, and 1 had (3.8%) bilateral incidentalomas. The median size of the
tumour was 33 mm (range 1-12cm). Fourteen patients had adrenal masses
smaller than 40 mm, and twelve larger than 40 mm (Figure 2).
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Figure 2 — Number of patients with adrenal masses according tumour size
Non-functional adrenal masses were found in 81%. The frequency of

apparent functional tumours (Cushing's syndrome and pheochromocytoma)
was 11% (Figure 3). Autonomous cortisol secretion was diagnosed in 22.2%
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asymptomatic patients with non-functional adenoma, while in 27.7% they

were diagnosed as probable autonomous cortisol secretion (Figure 4).

secreting tumour

11% malignant tumour
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81%

Figure 3 — Type of adrenal tumours

10

O N o0 ©

LN W B~ G,

cortisol>138nmol/I 50-138nmol/I <50nmol/I

Figure 4 — Number of patients according the results of cortisol
after low dose dexamethasone test
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One patient (3.8%) had primary adrenocortical carcinoma with the
diameter of 8.2 cm, confirmed via radiological characteristics and a
histopathologic diagnosis. He died 5 months after surgery from local and
distinct metastases.

One young patient (3.8%) had a large tumour 12 cm in diameter with
radiological characteristics for adrenal malignant lesion, but histological
diagnosis confirmed Schwannoma.

23.06% of the patients with Als had type 2 diabetes, hypertension in
46.1%, overweigh/obesity in 57%, and other different symptoms in 76%
(Table 1).

Statistically significant positive correlation was found between HTA
and secreting adrenal tumours (r=0.426, p<0.05). HTA and age have
significant impact on secreting adrenal tumours, as a dependent variable
(p<0.05) (Table 2).

Table 2
Effect of patients' characteristics on secreting adrenal tumours
Dependent Variable: secreting adrenal tumors
Source Type III Sum of |df Mean Square  |F Sig.
Squares

Model 2,608 9 ,290 3,537 ,012
age ,974 4 ,243 2,972 ,049
sex ,259 1 ,259 3,165 ,093
Simpt. ,193 1 ,193 2,353 ,143
DMT2 ,145 1 ,145 1,774 ,200
HTA ,465 1 ,465 5,675 ,029
Error 1,392 17 ,082

Total 4,000 26

a. R Squared =,652 (Adjusted R Squared = ,468)
Abbreviations:DMT2= diabetes mellitus type 2; HTA= arterial hypertension.

Age, symptoms, and DMT?2 have a statistically significant impact on
the appearance or prediction of adrenal masses larger than 4 cm (p<0.05)
(Table 3).
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Table 3

Effects of patients' characteristics on tumour size
Dependent Variable: tumour size

Source Type III Sum of |df Mean Square  |F Sig.
Squares

Model 60,103* 9 6,678 59,836 ,000
age 3,383 4 ,846 7,579 ,001
Simpt. ,883 1 ,883 7,908 ,012
DMT?2 ,681 1 ,681 6,103 ,024
HTA ,158 1 ,158 1,414 ,251
sex ,010 1 ,010 ,091 ,766
Error 1,897 17 ,112

Total 62,000 26

a. R Squared = ,969 (Adjusted R Squared = ,953)
Abbreviations: DMT2= diabetes mellitus type 2; HT A= arterial hypertension.

Of 26 patients, more than a half, 53.8%, underwent surgery, and the
others are being followed-up with. The incidence of death within 5 years
was 7.7%.

Discussion

Adrenal incidentaloma is a common endocrine disease. The prevalence
in autopsy series is 8%, and on CT series more than 4% [1,3,4]. In patients
younger than 30 years it is rare, with a prevalence of 0.2%. The prevalence
increases with age and it is estimated to be more than 7% in patients of 70
years or older [5].

Regarding demographic characteristics, more Als were found in
patients older than 40 years and the peak of prevalence was above 60 years
old. At 60 years old, the patients underwent imaging examinations for others
reasons than adrenal diseases.
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Furthermore, Als are found predominantly more in females than in
males. This population probably undergoes more physical exams for gastro-
intestinal, kidney, and gynaecological diseases.

According to demographic characteristics, the data from a Korean
Study, the COAR (Co-work of Adrenal Research), an [9] Italian study, [10]
and ours show that the mean age of diagnosis of Als is 55 years versus 58
and 54.5, respectively. In the Italian study and in ours, masses were
commonly found in females, 58.16% versus 61.53%; the median size of
tumours (computed tomography measurement) was 3.0 cm (range 0.5 to 25
cm) versus 3.3 cm (range from 1 to 12 cm). We accept a new recom-
mendation [1] for defining Al if it is >1 cm in diameter. In the present study,
unilateral lesions were detected in 96.1%, bilateral adrenal masses in 3.8%,
and those located on the right side at 52%. Many studies, however, have
reported that the left side location is a more frequent finding [11,12].

Evaluation of endocrine status of patients with adrenal incidentaloma is
the cornerstone of management [1,5,7,13]. In general, every patient should
be screened for glucocorticoid excess, and for adrenal catecholamine and
mineralocorticoid excess in selected patients with hypertension and
hypokalaemia [14].

Ten to 15% of Als secreting hormones were in excess. In this study
of 26 patients, 81% have non-functional adrenal masses, while 11% were
functional; 7.7% were pheochromocytoma and 3.8% was Cushing's syndrome.
Patients with symptoms and signs of hypercortisolism should be screened
and diagnosed as soon as possible. We found only one patient with
Cushing's syndrome who was operated by laparoscopic adrenalectomy. An
untreated patient is at high risk for morbidity and mortality [15,16].

Among non-functional Als asymptomatic patients could be found
without the obvious stigmata of Cushing's syndrome, named subclinical
Cushing's syndrome or autonomous cortisol secretion [1,7,16]. These patients
have hypertension, type 2 diabetes mellitus, obesity, and osteoporosis, as a
result of continuous endogenous exposure to cortisol secretion. In our study,
autonomous cortisol secretion tumours were at 22.2%, using a 1-mg over-
night dexamethasone suppressive test [1], which was performed in 18 out of
26 patients. Four patients with proven autonomous cortisol secretion were at
the median age of 45.5 years and the median tumour size was 4.9 cm. We
found a statistically significant positive correlation between the level of
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cortisol after I mg DST and the adrenal tumour size (r=0.560, p<0.05).
Also, there is a statistically significant positive correlation between HTA
and secreting adrenal tumours (r=0.426, p<0.05). These results are suppor-
ted by other studies that found the cortisol level of post 1- mg DST was an
independent cardiovascular risk factor [18,19,20]. This data justifies our
decision for surgery. Generally, age, degree of cortisol excess, general
health, co-morbidities, and patients’ preference should be considered when
deciding for surgery [1,7]. Diabetes, hypertension and obesity were impro-
ved after surgery; similar data was reported in other studies [5].

Pheochromocytoma is a catecholamine secreting tumour that is
found in 5% of adrenal incidentaloma [7,17]. In this study, 7.7% were
pheochromocytoma. One patient has a silent pheochromocytoma without
hypertension, elevated urinary metanephrine, and a tumour size of 7.7 cm.
This was our criteria for surgery. The other young patient (33 years old) has
hypertension, with normal urinary metanephrine, and a tumour size of 3.2
cm. Both cases show a different imaging phenotype on CT. Careful exa-
mination should be completed. If the results of 24-hour urinary catecho-
lamine metabolites are normal, the measurement of fractionated plasma free
metanephrines may be useful. Therefore every patient with Al should be
screened for pheochromocytoma, even if the patient is normotensive or
asymptomatic before surgery, because silent pheochromocytoma could be
lethal [21].

Primary aldosteronism is 1% of adrenal incidentaloma [1]. We did
not find any patients with aldosteronoma, but no renin/aldosterone ratio
screening was performed since hypokalaemia was not reported in any of the
patients.

Primary adrenocortical carcinoma cancer is rare, with an incidence
of 1 to 2 cases per 1 million persons [21,22]. In this study, one patient
(3.8%) had primary adrenocortical carcinoma with a diameter of 8.2 cm,
confirmed on radiological characteristics and histological diagnosis. He died
5 months after surgery from local and distinct metastases. In the cohort of
2005 patients with adrenal incidentalomas, adrenocortical carcinoma was
found in 4.7% [7]. The size and imaging characteristics are two major pre-
dictors for malignancy [23,24].
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Bilateral adrenal masses are found in 15% of the patients with
adrenal incidentalomas. In this study, 3.8% were bilateral incidentalomas.
Differential diagnosis includes bilateral metastases, bilateral incidentaloma,
congenital adrenal hyperplasia or infiltrative lesions. Patient follow-up is
recommended, as it is in unilateral adrenal incidentaloma. If one of the
adrenal masses grows more than 20% from the initial radiological measu-
rement, surgery is indicated [7,25].

CT is used at the initial diagnosis in patients with adrenal masses. It
is a useful tool in distinguishing benign from malignant lesions, but not the
functionality of the tumour. In all Als, a non-contrast (unenhanced) CT is
recommended as the first line of investigation with the determination of HU.
An adenoma with <10 HU is consistent in lipid-rich benign adenoma. A
contrast-enhanced washout CT may be used as the next test for characte-
rizing the adrenal incidentaloma. CT characteristics and tumour size were used
in all patients in our study, as part of the strategy for surgery or follow-up.

According to European and other recommendations, surgical treatment
is necessary in selected patients [1, 14, 25]. Laparoscopic adrenalectomy is
the first line of treatment for patients with Al [26, 27]. In our study, 53.8%
of patients underwent surgery, by an expert surgeon. The histopathological
findings were: 3 functional adenoma, 3 autonomous cortical secretion, 1
adrenocortical carcinoma, 3 cysts, 1 Schwannoma, and 3 adrenocortical
adenomas.

About 46.2% of patients are sent for follow-up, without evidence of
growth of the tumour or hyperfunctioning.

Conclusion

In this small study of 26 cases with adrenal incidentalomas, 11.5%
were benign hypersecreting tumours and there was only one patient (3.8%)
with a malignant tumour. Appearance of symptoms, age, or tumour masses
larger than 4 cm are more likely to be secreting or malignant tumours. A
lifelong follow-up for patients is needed in order to establish undiscovered
cases of malignant or hypersecreting tumours among non-operated patients.

No potential conflict of interest relevant to this article was reported.
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bpanxunia KPCTEBCKA, Xusko [10I10B

JUJATHO3A U MEHAIIMEHT HA TAINTUEHTH CO
AJIPEHAJIHU UHIIMAEHTAJIOMMU: HAIIIX UCKYCTBA

Pe3ume

Bosen. Munmpentanomure Ha Hanoyopexuute xne3gu (AU) ce
CIIy4ajHO OTKPHUEHHM HaA0yOpeKHH Mach CO MMHUMUI TeXHuUKuTe. Tue ce
HEQYHKIIMOHATHH WIN (QYHKIIMOHATHH, OCHUTHH WM MAJITHH JIC3HU.

Len. [Ipe3eHTHpame Ha 5-TOJUITHO UCKYCTBO CO JINjarHOCTHIINPAHE
U clefielhe Ha HaIO0YOpEe)KHUTE WMHIMIECHTAIOMH, CO TMOCEOCH aKIeHT Ha
HUBHATa XOPMOHAJHA aKTUBHOCT W MU(EpeHIrjanrja Ha OCHUTHU O] Ma-
JIUTHU MacH.

Marepwujan u metoau. ['pyna ox 26 nanueHT 6ea BKIy4EHH BO OBaa
peTpOCHeKTUBHA CTyHja clipoBeeHa BO LIeHTapoT mo MHTepHa MeaMIHA
,»Cpue®. Kaj cure manumentu e usBpuieH kiauHudku npernen, KT u xop-
MOHAJIHU TE€CTOBH.

Pesynratu. Ox 26 nmauuentu (10 Maxku u 16 xeHH), Ha MpOceYHa
Bo3pact ox 54,5 (omcer, ox 25 no 80) roauHH, co MpOCEYHA rojeMUHa Ha
TyMopoT oxa 33 mm, equoctpanu 6ea 96,1 %, u Toa Ha JecHaTa cTpaHa BO
52 % on cnyuaute. 96 % Oea OGenurnu macu, on kou 81 % Oea Hecekpe-
TUpauku Tymopu. HedyHKIIMOHATHA acHMIITOMaTCKa aBTOHOMHA CEeKpelrja
Ha KopTuszon umame kaj 22,2 %, 7,7% Oea ¢eoxpomorutomu, 3,8 %
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KymuHroB cunapom, apeHOKOpTUKaIeH KapuuHoM Bo 3,8 % u IlIBaHOMa
Bo 3,8 %. IIpoHajacHa Oelie CTaTUCTHUKK 3HAYajHA IMO3UTHBHA KOpelaluja
nomery XTA u cekperopHute HanOyopexHu Tymopu (r = 0,426, p <0,05) u
noMery IMocT-CYyIpeCMBHOTO HUBO Ha KOPTH30JI U TOJIEMHHATAa HA HAJ-
oyopexxauot Tymop (r = 0,560, p <0,05). Bo3pacra, cumnromute 1 DMT2
MMaaT CTAaTUCTUYKHM 3HAYMTEIHO BIIMjaHHE HA TI0jaBaTa Ha TYMOPCKHTE
Mmacu norojiemu ox1 4 cm (p <0,05). 53,8 % on manuentute 6ea onepupaHi,
a IpyTuTe ce ciefea.

3aknydok. Bo oBaa mana cryauja co 26 ciydan co HagOyOpeKHH
uHIuaeHToaomu, 11,5 % Oune OeHUTHM XUIIEPCEKPETHPAuKd TyMOpH, a
camo eneH mnamuent (3,8 %) umame mamureH Tymop. IlpucyctBoTo Ha
CUMIITOMH, BO3PacTa WJIM TYMOPCKU Macu MOrojieMu oja 4 ¢cM MMaar moro-
JieMa BepOjaTHOCT Jia OMIaT CEKTEPUTAYKH WA MAJTUTHU TYMOPH.

Kayuynun 3060opoBu: HamOyOpe)KHM WHIMICHTAIOMH, (DEOXPOMOIIUTOM,
,»ABTOHOMHA CEKpeIlHja Ha KOPTU30JI*, TOJIEMIHA HA TYMOD.
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