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Surgical approach in adrenal incidentalomas: Report of
thirteen cases and review of the literature
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Objective: The rate of adrenal incidentalomas detected in routine diagnostic imaging techniques is approximately
4-7%. Although the lesions are generally benign, carcinoma and functional adenomas can be diagnosed with careful
clinic and laboratory evaluation.

Material and Methods: Data of 13 patients who underwent surgery for an adrenal mass between January 2010-June
2014 were analyzed retrospectively.

Results: Seven (54%) patients were male, 6 (46%) were female, and the mean age was 38.2. The clinical diagnosis
was pheochromacytoma in 5 patients (38.4%), non-functional adenoma in 5 (38.4), and metastatic lesion, Cushing
syndrome, and adrenal carcinoma each in one patient (7.6%). Conventional open adrenalectomy was performed in
8 patients, while 5 patients underwent laparoscopic adrenalectomy.

Conclusion: Adrenal incidentalomas should be carefully evaluated for hormonal activity even if asymptomatic, and
non-functional lesions should be considered as suspicious-for-malignancy. Laparoscopic adrenalectomy has become
the gold standard for patients with a mass less than 6 cm, and without infiltration to adjacent organs.
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INTRODUCTION

Adrenal tumors that are incidentally detected while investigating a disease that is potentially related to
the adrenal gland such as obesity and hypertension are termed incidentaloma. Although when evalu-
ated retrospectively it has been determined that these patients had complaints due to the adrenal mass
or hormonal activity, they were included in the incidentaloma group for being identified coincidentally
(1, 2). Most incidentaloma lesions are benign and do not require treatment (3). Further tests may reveal a
non-functioning mass as well as subclinical Cushing’s disease, pheochromocytoma, aldosterone-secret-
ing adenoma and metastatic lesions (4). In recent years, particularly with the widespread use of ultraso-
nography (US), computed tomography (CT) and magnetic resonance imaging (MRI), there has been a
marked increase in the overall incidence of incidentalomas. Adrenal incidentalomas should primarily be
assessed in terms of the lesion’s hormonal activity and malignant potential (5, 6).

MATERIAL AND METHODS

In this study, the diagnostic methods and surgical treatment of 13 patients who were admitted for in-
cidentally diagnosed adrenal lesions while being investigated for other reasons to the General Surgery
and Urology Clinics between January 2010-June 2014 were retrospectively evaluated and presented.
The study was approved by the Adana Numune Training and Research Hospital local ethics committee.
Data regarding age, sex, symptoms at diagnosis, laboratory examination, additional medical history,
operative and postoperative findings were recorded. In the preoperative endocrine evaluation; 24-hour
urine metanephrine, vanillylmandelic acid, and normetanephrine levels were measured in all patients
for pheochromocytoma. In patients with suspicion of Cushing’s syndrome, 1 g dexamethasone sup-
pression test was performed according to basal ACTH and cortisol levels. In addition, in hypertensive
patients, plasma aldosterone concentration, plasma renin activity and aldosterone to renin ratio were
investigated for primary hyperaldosteronism after regulating the antihypertensive treatment in a way
not to affect the renin-angiotensin-aldosterone system. Ultrasound, CT and MRI were utilized as radio-
logic examinations. The lesion size, location, homogeneity, and invasion to surrounding structures were
assessed. Lesions with suspicion of malignancy were further evaluated by MRI to identify their relation
to the surrounding tissue. Postoperative histopathologic evaluation of the specimens and postoperative
complications were recorded.
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Figure 1. Case 2, right adrenal carcinoma resection specimen
of 24x21x9 cm in size

Figure 2. Case 2, right adrenal gland mass on computed
tomography

Figure 3. Case 12, metastatic adrenal carcinoma, computed
tomography view

RESULTS

A total of 13 patients were operated on for an adrenal mass
between January 2010-June 2014. Seven of these cases (54%)
were male and 6 (46%) were female, with a mean age of 38.2

years. Clinically 5 patients (38.4%) were diagnosed with pheo-
chromocytoma, 5 patients (38.4%) with nonfunctional adeno-
ma, 1 patient (7.6%) with metastatic lesion, 1 patient (7.6%)
with Cushing’s syndrome, and 1 patient (7% 6) with adrenal
carcinoma. Histologic examination of the 5 patients with non-
functional adenoma revealed adrenocortical carcinoma, my-
elolipoma, cystic lymphangioma, adrenocortical adenoma,
and ganglioneuroma each in one patient (7.6%).

Nine patients underwent surgery with laparotomy, and 4 with
laparoscopy. Five patients had right-sided (38.4%), and 8 had
left-sided adrenal lesions (61.5%). In none of the cases lapa-
roscopic surgery was converted to open surgery. We had no
operative mortality. One patient developed surgical site infec-
tion as the only morbidity.

DISCUSSION

The majority of adrenal incidentaloma patients are hormon-
ally inactive. However, all lesions should be evaluated in terms
of hormonal activity or local invasion. The detailed evaluation
may reveal lesions that requires surgery such as adrenocortical
carcinoma, pheochromocytoma, primary aldosteronism, and
Cushing’s syndrome, or benign nonfunctioning adenoma that
requires clinical follow-up (3, 7, 8).

One of the most challenging issues is the decision for surgery
in patients with hormonally inactive adrenal incidentalomas.
Adrenal incidentalomas smaller than 4 cm are usually consid-
ered to be benign and follow-up is recommended for such le-
sions. Hormonal inactive lesions between four to six cm can
be followed-up if they appear homogenous on imaging, and
can be treated with surgery if there is an increase in size or
detection of irregular borders on follow-up. The likelihood of
malignancy is higher in lesions with rapid growth, with find-
ings of surrounding tissue invasion, or those with heterogen-
ity. Surgery should be planned in all lesions greater than six
c¢m in size (9). Incidentalomas should be planned for surgical
treatment regardless of their size if they are hormonally active
(8-10). The most common hormonally active tumors are pheo-
chromocytomas (7,11, 12).

Although the incidence of pheochromocytoma is 2-8/million,
it constitutes 11-23% of adrenal incidentalomas. The classic
triad refers to hypertensive attacks, flushing and headache,
and these symptoms are present in only 40% of patients di-
agnosed with pheochromocytoma. Most patients remain as-
ymptomatic. They are usually diagnosed incidentally or during
procedures such as percutaneous biopsy or induction of an-
esthesia during surgery. Measurement of plasma metaneph-
rine levels provide a diagnosis in suspected cases with 99%
sensitivity and 89% specificity. Five of the herein presented
cases had pheochromocytoma (11, 12). An adrenal mass was
detected in all of these cases while investigating the etiology
of hypertension, they were diagnosed with hormonal active
adrenal tumors on additional biochemical tests, and thus were
operated. Perhaps the most specific cases in adrenal surgery
are those with pheochromocytoma (13, 14). Severe hyperten-
sive episodes can occur during the operation due to excessive
catecholamine discharge with tactile stimulation. Therefore,
the operation should be carried out in coordination with the
anesthesia team, and dissection should be interrupted on any
hypertensive episodes and should be continued only after the
blood pressure is under control. The adrenal veins should be



Ulus Cerrahi Derg 2016; 32: 103-106

Table 1. Demographic, clinical and pathologic findings of 13 cases operated on for adrenal mass

Case g:\gjgr Symptom Location Lesion size Treatment Pathologic diagnosis

1 21F Back pain Right 7x4x4 Open adrenalectomy Ganglioneuroma

2 28 M Intraabdominal mass ~ Right 24x21x9 Open adrenalectomy Adrenal carcinoma

3 17M Hypertension Left 7.5x6.5x5.5 Open adrenalectomy Pheochromocytoma

4 33F Hypertension Left 6x5x3 Laparoscopic adrenalectomy Pheochromocytoma

5 56 F Hypertension Left 13x9x8 Open adrenalectomy Pheochromocytoma

6 40F Back pain Left 5x4x4 Open adrenalectomy Adrenocortical adenoma
7 26 F Back pain Right 8x7x5 Open adrenalectomy Myelolipoma

8 47 M Back pain Left 12x13x8 Open adrenalectomy Adrenocortical carcinoma
9 14M Asymptomatic Right 6Xx4x2 Open adrenalectomy Cystic lymphangioma
10 MM Cushing’s syndrome Left 45x4.5x%x2 Open adrenalectomy Adrenocortical adenoma
1 68 F Hypertension Left 4x4x3 Laparoscopic adrenalectomy Pheochromocytoma
12 72M PET-CT control Left 4x3x3 Laparoscopic adrenalectomy Lung carcinoma metastasis
13 64 M Hypertension Right 5x4x4 Laparoscopic adrenalectomy Pheochromocytoma

ligated first in order to minimize catecholamine discharge. It
should also be kept in mind that rebound hypotension epi-
sodes may develop in the postoperative period in patients
with pheochromocytoma (9, 15-17).

Adrenal myelolipoma is a rare, non-functional benign tumor
composed of fat and mature hemapoietic tissues. Usually
small and asymptomatic, they can present with chronic pain
as size increases (18, 19). Although the traditional approach in
myelolipomas is conservative follow-up, Ramirez et al. (19) rec-
ommend surgical treatment for lesions larger than 6 cm since
it may lead to complications such as chronic pain, rupture and
hemorrhage. One of the presented cases was a myelolipoma
of the right adrenal gland 8 x 7 x 5 cm in size, which resulted in
back pain, and was successfully removed by laparotomy.

Adrenal carcinoma is an extremely rare malignancy with an in-
cidence of 1/1 million. Approximately 50% of these tumors are
functional and secrete glucocorticoid, mineralocorticoid, es-
trogen and androgen. The most prominent feature of adrenal
carcinomas is their capability of growing to large sizes (20-22).
Two of the present cases are adrenal cortical carcinomas with
dimensions of 24 x 21 x9 cm and 13 x 12 x 8 cm (Figure 1, 2).

Metastatic adrenal lesions are seen more often than primary
adrenal carcinoma. Lung carcinoma, breast carcinoma, some
kidney tumors, and malignant melanoma are reported to me-
tastasize frequently to the adrenal gland (23). Surgery for ad-
renal metastatic tumors should be carried out in accordance
with oncologic principles. During the operation, if possible,
en-bloc resection should be performed and surrounding tis-
sues should be evaluated for invasion. Surgical exploration or
laparoscopic excision of the tumor can be planned depending
on lesion size and the surgeon’s experience. It is stated that
open surgery is more effective in large, locally invasive lesions
and those with retroperitoneal lymphadenopathy (23-25).

One of the presented cases was a patient who has been treat-
ed for small cell lung carcinoma, and whose 3rd year follow-

up revealed a left-sided adrenal mass that was diagnosed as
metastatic adrenal carcinoma on further investigations. The
4-cm mass without local invasion and retroperitoneal lymph-
adenopathy was removed by laparoscopy (Figure 3).

Adrenalectomy can be performed using either the laparo-
scopic or conventional method. It has been reported that con-
ventional intervention would be more appropriate in centers
with insufficient expertise and in cases with large tumor size.
Problems related to wound infection, recovery time, and im-
age acquisition are more frequent in conventional methods as
compared to laparoscopy in obese patients (8, 10). In the con-
ventional procedure; transperitoneal, retroperitoneal, lateral
transperitoneal (Chevron incision), lateral (extraperitoneal),
posterior (extraperitoneal), thoraco-abdominal (transpleural/
transperitoneal) approaches are being used, and it is reported
that a midline incision is more appropriate for bilateral adre-
nalectomy (9, 26, 27).

Laparoscopy in adrenal tumors can be performed either
transperitoneally or retroperitoneally. The transperitoneal ap-
proach provides a wider exposure and better assessment of
the relationship with other abdominal organs. It is also pos-
sible to intervene on either side in cases with bilateral adrenal
masses. Postoperative gastrointestinal functions are affected
less in the retroperitoneal approach. But the possibility of in-
jury to the abdominal organs due to limited angle of view is
higher in the retroperitoneal approach (8, 26). In our clinic,
laparoscopic surgery is a common procedure, and since the
majority of our operations are performed with the transperi-
toneal approach other organs and tissues are evaluated best
with this method. This is why, in all cases of laparoscopic adre-
nalectomy the transperitoneal approach was preferred.

CONCLUSION

Laparoscopic procedures can reliably be applied for the
evaluation and the treatment of adrenal masses in appropriate
cases, with technical advances and increasing experience in
laparoscopic surgery.
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