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Introduction
The incidence of adrenal masses (AM) increases with 

widely use of diagnostic radiologic devices and most of time 
we found them as an adrenal incidentaloma (AI). AI is an as-
ymptomatic AM detected on imaging studies performed for 
another medical situation. With progress on imaging tech-
nology, the prevalence of AI has become up to 4 to 10% and 
increases with age [1]. The prevalence of AI increases approx-
imately 5% on abdominal computed tomography reports, and 
even as high as 32% on post-mortem examinations [2].

AIs are nonfunctioning adrenocortical adenomas in 80% 
cases, but may also represent conditions requiring therapeu-
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Abstract
Background: The prevalence of adrenal incidentaloma is nearly 4 to 10% and increases with age. Most adrenal masses 
are nonfunctioning adrenocortical adenomas and found as an adrenal incidentaloma in 80% of cases, but also be condi-
tions requiring therapeutic intervention. We presented our patients with adrenal masses and their management.
Patients and methods: We documented age and gender of patients, and also size, clinical and histopathologic diagnoses 
of the adrenal masses; diagnostic dilemmas and preferred operation techniques in case series between 01 January; 2015 
and 31 December; 2019.
Results: We performed 59 operations on 41 women and 18 men patients with median age of 52.67 years; 25 open and 
34 laparoscopic adrenalectomies. Histopathologic analysis revealed 28 adrenocortical adenoma, 5 pheochromocytoma, 
7 myelolipoma and one pseudocyst, endothelial cyst and adrenal medullar hemorrhage. Malign ones are 5 adrenocortical 
carcinoma, 5 metastases from non-squamous lung cancer, 2 from renal cell carcinomas and one from colon adenocar-
cinoma metastases, and one follicular dendritic cell sarcoma and one lymphoma. Two of non-squamous lung cancer 
metastases were rarely seen poorly differentiated carcinoma showing enteric differentiation and pleomorphic carcino-
ma. In addition, one renal cell carcinoma was metastases to contralateral adrenal. One of adrenal mass was operated 
with a miss diagnosis of adrenocortical carcinoma but reported as a follicular dentritic cell sarcoma after histopathologic 
analysis.
Discussion: Atypical sarcomas, unexpected tumor metastases and also skip to other adrenal site metastases can be found 
as an adrenal mass. Adrenalectomy should be performed if hormonal activity or malignancy present. Laparoscopic sur-
gery is feasible in benign lesions and also in some malignant lesions.

Keywords
Adrenal mass, Adrenal incidentaloma, Adrenal cancer, Adrenalectomy

tic intervention; for instance, hormone producing masses 
and/or adrenocortical carcinoma (ACC). Their incidences are 
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nostic modality and diagnosed the AM as a benign lesion if 
measured Hounsfield units is low or equal the 10, homoge-
neous character and smaller than 4 cm. We did not use any 
further imaging modalities in these circumstances. On the 
other hand, if the AM is indeterminate and do not have signif-
icant hormone excess, we used other imaging modalities or 
interval imagings like non-contrast CT or MRI in 6-12 months. 
We performed ADX if lesion increased in size by more than 
20% or 5 mm in maximum diameter. If any lesions consisted 
of heterogeneity and invasive components with suspicious of 
malignancy, we used other diagnostic modalities, especially 
MRI to plan the extent of operation.

Management of the adrenal masses
We generally performed laparoscopic ADX for unilateral 

AM if less than 6 cm in diameter and without any evidences of 
local invasion was present, but preferred open ADX if lesions 
were more than 6 cm in diameter and/or any evidences of 
local invasion present obeying the advices of guidelines and 
some reviews [2,4,5]. In time, with the increase in the skill of 
surgery, we also operated some malignant masses or lesions 
larger than 6 cm as we performed all operations trans-ab-
dominally.

Patients
We documented age, gender and also size and clinical and 

histopathologic diagnoses of the AMs; diagnostic dilemmas 
and preferred operation techniques in case series between 
01 January; 2015 and 31 December; 2019 at Haydarpasa Nu-
mune Education and Research Hospital. We especially docu-
mented and highlighted the differences in the diagnoses of 
the masses before surgery as a clinical diagnosis and after 

reported up to 23.0% and 12.0%, respectively. Cysts, gangli-
oneuroma, myelolipoma, hematoma and metastases from 
lung, breast and renal cancer, malign melanoma, and lympho-
ma could also present as an AM [3].

The guidelines of the European Society of Endocrinolo-
gy collaborated with the European Network for the Study of 
Adrenal Tumors, the American Association of Clinical Endo-
crinologists collaborated with the American Association of 
Endocrine Surgeons and Korean Endocrine Society and some 
reviews discussed and reported the management of AMs 
[2,4,5]. We presented our patients operated for AMs and 
their clinical and histopathologic remarkable points and pre-
ferred surgical techniques.

Patients and Methods

Clinical evaluation
We assessed any AM clinically for adrenal hormone over 

activity. We performed other diagnostic work-ups if lesion is 
more than one cm or lesions that are less than 1 cm but, clin-
ical signs and symptoms are suggestive of adrenal hormone 
excess. We preferred adrenalectomy (ADX) for unilateral AMs 
if significant hormone excess present. Hormonal evaluation 
for cortisol excess; 8.00 a.m. cortisol, DHEA-S, ACTH and in 
hypertensive patients for evaluation of hyperaldosteronism; 
plasma renin activity, and serum aldosterone were evaluat-
ed. Urinary normetanephrine, and metanephrine were mea-
sured. Overnight one mg dexamethasone suppression test 
was performed in all of the cases. We performed hormonal 
evaluation 6 months after the initial visit and annually in sub-
sequent visits for non hormone secreting AMs.

We used non-contrast CT in first line radiological diag-

Table 1: Clinical and histopahologic analyses and demographic properties of patients operated due to adrenal masses.

Total Patients
Clinical Diagnosis Histopthalogic Diagnosis

Benign
Suspected

Malign
Suspected

Benign
Reported

Malign
Reported

Total Patients 59 41 18 44 15

Median Age Of Patients (Min-Max) Years 52.67 (17-82) 50.36 (17-74) 58.23 (40-82) 51 (17-74) 50.07 (35-82)

40 years < 8 (13.5%) 8 0 7 1

≥ 51 (85.5%) 33 18 37 14

Gender Man 18 (30.5%) 8 10 8 10

Woman 41 (69.4%) 33 8 36 5

Site of the Mass Right 27 (45.7%) 18 9 21 6

Left 32 (54.3%) 23 9 23 9

Radiologic Size (mm) 51.89 (14-200) 44.5 (14-200) 69.29 (15- 140) 46.2 (16-200) 69.21 (14-140)

40 mm < 24 (40.6%) 22 2 21 3

≥ 35 (58.3%) 20 15 23 12

60 mm ≤ 42 (71.18) 35 7 35 7

˃ 17 (28.58%) 7 10 9 8

Size after Histopathologic Analysis (mm) 62.27 (10-190) 52.17 (10-160) 86.64 (14-190) 52.5 (10-160) 93 (14-190)

Surgical
Technique

Open 25 (42.3%) 10 15 11 14

Laparoscopic 34 (57.6%) 31 3 33 1
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before operation revealed malign, and 4 out of 8 malign sus-
pected lesions revealed benign lesions after histopthalogic 
analysis (Table 2). Malign ones were 5 ACCs, 5 metastases 
from non-squamos lung cancer, 2 renal cell carcinoma, one 
colon metastases, one dendritic cell sarcoma, and one lym-
phoma (Table 2 and Table 3). In addition, three out of five our 
ACCs were hormone active.

Although age of ACC patients are nearly 15 years younger 
than lung cancer metastases (46.6 to 60.2 years) but much 
more larger in size (98.8 to 57.6 mm). Renal cell and colon 
cancer metastases were larger than both ACC and lung cancer 
metastases but lymphoma (180 mm) and dendritic cell sarco-
ma (190 mm) are much large than all of them. We interest-
ingly found that although three lung cancer metastases were 
adenocancer metastases, the other two were very rarely seen 
lung cancers; one was metastasis of poorly differentiated 
lung carcinoma showing enteric differentiation and other one 
was pleomorphic lung carcinoma. In addition, one renal cell 
carcinoma was metastases to contralateral adrenal site. Both 
lymphoma and very rarely seen dendritic cell carcinoma of 
adrenal tumors were adjudged to operation with miss diag-
nosis of AAC (Table 3).

Management of the adrenal masses
We performed laparoscopic operation in 20 out of 24 

lesions smaller than 40 mm and 33 out of 42 patients with 
tumors less than 60 mm, but we performed laparoscopic op-
eration on 14 lesions bigger than 40 mm and only one patient 
whose lesion was bigger than 60 mm (Table 4).

Discussion
Prevalence of AMs tends to increase with age and up to 

surgery as a histopathologic diagnosis. The ethical approval 
number is 771/12/2019-18 and taken from SBU Haydarpasa 
Numune Education and Research Hospital.

Results

Results of clinical and histopathologic evalua-
tions

We performed 59 operations on 41 (69%) women and 18 
(21%) men patients and 86% were older than 40 years with 
median age of 52.67 years. Thirty two (nearly 54%) of AMs 
was located on the left site. Radiological median size of the 
AMs is 51.89 mm but histopathologic analysis revealed the 
median size of the tumors was 62.27 mm. Malign lesions 
were nearly 20 mm bigger than benign ones. Radiological 
40.67% (24 out 59 patients) of AMs are smaller than 40 mm 
and 71.18% (42 out 59 patients) smaller than 60 mm. We per-
formed 25 (42.37%) open and 34 (57.67%) laparoscopic ADX 
(Table 1).

Preoperatively, 19 (32.27%) patients out of 59 diagnosed 
were non-functional AMs, and others were 9 Cushing’ syn-
dromes, 4 Conn syndromes, 6 pheochromocytomas, 3 myelo-
lipomas, 8 ACCs, 6 metastases from lung, 2 from renal cancer, 
one from colon and one metastasis from breast cancer. Ac-
cording to clinical evaluations, preoperatively we diagnosed 
42 benign and 17 malign lesions, but histopthalogic analysis 
revealed only 44 benign and 15 malign lesions. We found 
37 out of 45 benign lesions were women but 11 of 15 ma-
lign lesions were men. Histopathologic analysis revealed 28 
(47.45%) of all 59 patients were adrenocortical adenomas, 
5 pheochromocytomas, myelolipomas and one pseudocyst, 
endothelial cyst, ganlioneuroma, and adrenal medullar hem-
orrhage. Three out of 12 patients diagnosed as benign lesions 

Table 2: Comparisons of the clinical and histopathologic diagnoses of patients operated due to adrenal masses.

Clinical Diagnosis Histopthalogic Diagnosis 
Adrenocortical Adenoma

Non-Functional Adenoma 19 28

Cushing’s Syndrome 9

Conn Syndrome 4

Pheochromacytoma 6 5

Myelolipoma 3 7

Ganglioneuroma 0 1

Pseudocyst 0 1

Endotheliaal Cyst 0 1

Adrenal Medullary Hemorrhage 0 1

Adenocortical Carcinoma 8 5

Metastases From Lung Cancer 6 5

Metastases From Renal Cell Carcinoma 2 2

Metastasis From Breast Cancer 1 0

Metastasis From Colon Cancer 1 1

Dendtritic Cell Sarcoma 0 1

Lymphoma 0 1

Total Patients 59 59
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patients [6,8]. In addition, the clinically silent pheochroma-
cytomas must be in mind in the surgical decision. The prev-
alence of pheochromocytoma in clinical and surgical studies 
reported 7 to 10% [5]. Although, subclinical Cushing’ s syn-
drome and Conn syndrome are mostly reported hormonal 
conditions, we found Cushing’ s syndrome and pheochromo-
cytoma mostly in our patients [9].

The prognosis of ACC is generally poor, and the overall 
5-year survival rate after diagnosis is 7% to 65% [10]. Given 
these facts, it is important to promptly determine whether 
or not a tumor discovered as an AM is an ACC. The incidence 
of ACCs in the general population is only 1- /1,000,000/year 
and ACCs constitutes 1.4% of the AMS [11]. In a cohort study, 

10% in the 8th decade [6,7]. In our research, median age is 52 
and the youngest patient is at 17 and oldest one is 82-years-
old. Although some researchers reported no differences be-
tween genders, others reported that women more often de-
velop an AM, even three times more common in women than 
men patients [6]. Similarly, according to our data, AMs were 
two times more prevalent in women patients.

Most patients with AMs present hormone inactive, high 
lipid content and less than 4 cm in size. Most of AMs do not 
require surgical resection. On the other hand, nearly one fifth 
of AMs is hormone active and/or has malignancy risks. In pre-
vious analyses, the percentage of hormone inactive tumors 
was reported 70 to 94%, but we found 63.7% of AMs in our 

Table 3: Remarkable properties of histopathologically malign lesions.

Total
Patients

Gender Age Median
year
(min-max)

Size After 
Histopathologic 
Analysis
mm
(min-max)

Remarkable points

Man Woman

ACC 5 4 1 46.6 (35-57) 98.8 (14-190) • Three of them hormone active

Metastasis from
Lung Cancer

5 5 0 60.2 (48-65) 57.6 (14-95)

• One Patient: Metastasis of non-
small cell - enteric differentiation 
showing poorly differentiated 
lung cancer.

• One Patient: Metastasis of 
pleomorphic carcinoma of lung.

Metastasis from
Renal Cell
Carcinoma

2 1 1 77 (72-82) 80 (40-120)
• One patient have metastasis to 

contralateral adrenal site

Metastasis From 
Colon Cancer 1 0 1 75 70

Lymphoma 1 0 1 53 190 • Clinically misdiagnosed as an ACC

Dendritic Cell
Sarcoma

1 0 1 58 170
• Clinically misdiagnosed as an ACC

Table 4: Comparisons of patients operated open or laparoscopic techniques for adrenal masses.

Surgery Technique

Open Laparoscopic

Total Patients 25 34

Site of the Mass Right 10 17

Left 15 17

Radiologic Size (mm) 72.9 (14-200) 36.6 (16-85)

40 mm < 4 20

≥ 21 14

60 mm ≤ 9 33

˃ 16 1

Clinical Diagnosis Benign Suspected 11 31

Malign Suspected 14 3

Histopthalogic Diagnosis Benign Reported 9 33

Malign Reported 16 1

Size after Histopathologic Analysis (mm) 88.33 (14-190) 43.8 (10-90)
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lung adenocarcinoma with enteric morphology is a special 
type of primary adenocarcinoma which shares some iden-
tical components with colorectal carcinoma. Its metastases 
to adrenal also well expected. In addition, we have operated 
intraglandular metastases of two RCC and one colon cancer 
to adrenal and one of RCC was to contralateral site. While 
ipsilateral intra-glandular adrenal metastasis of renal cell 
carcinoma is well known due to its anatomical location, but 
isolated contralateral adrenal metastasis is extremely rare. In 
autopsy studies, only up to 2.5% found to have the contralat-
eral adrenal gland as the sole site of metastasis [22].

Many research reported significant survival improvement 
and pain palliation with surgical interventions in some met-
astatic AMs [22]. Multidisciplinary oncologic evaluation and 
patient’s functional status are important before deciding any 
surgical interventions. In our study, we performed ADX in 
five from lung, two intraglandular metastases from renal cell 
and one colon cancers for curative intention after multidisci-
plinary consultation.

Nowadays, laparoscopic ADX is the preferred surgical tech-
nique to resect any AMs. With the recent advances, a robotic 
approach is also an important option. With the advantages of 
less blood loss, quicker recovery and hospitalization, the lap-
aroscopic approach has improved surgical results compared 
to the open ADX [23-25]. Even, laparoscopic ADX was recom-
mended and shown it a feasible, safe and superior treatment 
option for pheochoromacytoma [26]. However, both laparo-
scopic and robotic ADX for adrenal malignancies remains un-
certain on oncologic outcomes [27,28]. Open surgery is rec-
ommended when the tumor is large or suspected to be ma-
lignant [6]. On the other hands, data from some series have 
shown that minimal invasive ADX could be performed in some 
selected metastases [29,30]. We generally preferred laparo-
scopic operations to masses less than 60 mm and benign but 
the median size of our AMs resected with laparoscopic ADX 
was 43.8 mm (10-90 mm) and open was 88.33 mm (14-190 
mm). In addition, we performed laparoscopic operation in 
three malignant suspected lesions but only one of them was 
reported histopathologically as a lung cancer metastasis.

In conclusion, adrenal is a site of many non-functional 
and also hormone active benign and malignant lesions and 
metastases. Adrenal masses should be resected if hormone 
active or malignancy present. Laparoscopic surgery is feasible 
in benign lesions and also in some of the malignant lesions. 
Rarely seen lung cancer metastases, contralateral site renal 
cell carcinoma metastasis and also some rare sarcoma can be 
encountered when evaluating an adrenal mass.
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