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ABSTRACT
Introduction
Adrenal gland surgery is a challenging art as it encompasses diverse physiological derangements which are even 
life-threatening. Also, it remains a medical finesse to rightly identify the correct patient who will benefit from 
surgery which include strong biochemical and radiological resource. Soundly performed surgery will lead to 
oncologic and homeostatic correction leading to near normal course.

Methods
This is a retrospective analysis of adrenalectomy cohort over three years in a tertiary center in Nepal identifying 
diagnosis, perioperative management and postoperative course. The objective of  this study is to review the 
presentation, histopathology and clinical outcomes of patients operated for adrenal mass in our center.

Results
There were 42 surgeries performed via open approach. The number of adenoma, phaeochromocytoma, carcinoma 
and non-functioning tumor were 13, 16, 12 and one respectively. In most of the hypertensive patients, control 
was achieved with minimal drug and recurrences were observed in 25% of carcinoma in postoperative follow up.

Conclusion
A large proportion of operative adrenal mass are observed clinically in our setup. The surgical outcome is 
satisfactory but judicious perioperative management is essential.
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INTRODUCTION

Adrenal glands though seemingly small, possess 
vital role in homeostasis in human body. The 
hormones produced by this gland aldosterone, 

cortisol and catecholamines play important role in 
blood pressure, sodium, potassium and acid base 
balance. Adrenal was ignored in history of anatomy 
until Addison claimed Addisonian crises pertaining to 
adrenal in 1856 and it was then its significance was 
established.

The first planned adrenalectomy was performed 
only in 1914 by Perry Sargent.1 It was Gagner and 
colleagues who performed the first laparoscopic 
adrenalectomy in 1992.2,3 The basic indications 
of adrenalectomy include the functioning adrenal 
adenoma, carcinoma, phaeochromocytoma and  
adrenal incidentalomas when malignancy cannot be 
ruled out. 

There is variation among the indication and technique 
of adrenalectomy in different centers as per expertize 
and logistics. Thus to study the presentation of the 
adrenal masses to our center  and the indications and 
perioperative course of adrenalectomy done in our 
center we did a retrospective analysis of the same 
over the past three years.

METHODS
We performed a retrospective study including 42 
patients who underwent adrenalectomy in Tribhuvan 
University Teaching Hospital, Kathmandu, Nepal over 
a duration of 40 months from February 2015 to June 
2018.

The objective of our study was to assess clinical 
presentations, indications of adrenalectomy, final 
histopathological results, to delineate the short term 
complications and to review the follow up.
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RESULTS 
There were 22 males and 20 females. The most 
common presentation was hypertension (figure 1). 
The most common histopathological diagnosis was 
phaeochromocytoma (figure 2). 

In 13 patients with adenoma, the size ranged from 
1.5-5 cm. Among 13 adenomas, cortisol, aldosterone 
secreting and non-functioning tumors were six, four 
and three respectively. After surgery, number of 
antihypertensive was reduced from four to one in 
three patients. There were no clinical or biochemical 
recurrences till end of one year.

In 16 cases with phaeochromocytoma, hypertension 
was the most common presentation. Diagnosis was 
made by imaging and functional marker 24 hour 
urinary vanelylmandellic acid and metanephrines. 
There were no familial, bilateral or multifocal lesion 
thus functional imaging were not done and genetic 
study was not available. Preoperative blood pressure 
optimization was done with Prazosin with sequential 
addition of metoprolol and amlodipine. Two liters of 
normal saline was infused overnight before surgery 
routinely. Open approach with minimal tumor 
handling was done and post-operative care done in 
ICU. There was no target organ compromise during 

the perioperative period however most of the patients 
had grade l-ll hypertensive retinopathy. Out of 16, 12 
required ionotropes, nine required antihypertensives 
and five were normotensive in the immediate post-
operative period.

All patients were followed within two weeks then 
yearly with metanephrines and CT abdomen at six 
months.  No recurrence has been observed. Four 
patient were lost in follow up.

In 12 patients with adrenocortical cancer (ACC), 
age ranged from 35 to 49 years, pain and Cushing’s 
syndrome were the predominant presentations. 
Provisional diagnosis was made from CT imaging 
in 10/12 except two cases of Cushing syndrome 
in which it was a retrospective diagnosis by 
histopathologic examination. The size ranged from 
5-18 cm. Complete excision was performed in all via 
open approach.

During follow up two recurrences and one mortality 
due to recurrence has been observed.Three patients 
were lost to follow up.

DISCUSSION
The preoperative evaluation includes thorough 
biochemical evaluation of the hypothalamic–
pituitary–adrenal axis.3 Electrolyte abnormalities and 
hypertension in patients with functioning adrenal 
mass should be corrected before surgery. CT 
abdomen with washout studies in adrenal protocol is 
of choice in making radiological diagnosis. Functional 
imaging in form of meta-iodobenzyl guanidine (MIBG) 
test and fluorodeoxyglucose positron emission 
tomography (FDG PET) helps to find multifocal, 
metastatic and bilateral tumors.

Adrenal-vein sampling (AVS) should be performed 
to confirm the laterality of secretion or excess 
secretion in case of more than 40 years age, bilateral 
no mass or multinodularity.4 Alternative imaging 
modality,  11C-metomidate PET, can also be used to 
identify the source of excess aldosterone secretion. 
Conn’s syndrome preparation includes spironolactone 
or eplerenone. Potassium supplementation, blood 
pressure and heart rate optimization has to be done 
before surgery.5

Preoperative treatment of patients with 
hypercortisolaemia can include various medications 
but adrenal inhibiting drugs such as steroids, mitotane, 
metyrapone, ketoconazole and/or mifepristone 
are the drugs most likely to be used. Electrolytes, 
intravascular volume status and blood pressure 
should be carefully managed and optimized as much 
as possible.6 Characteristics of benign adrenal tumors 
include small size, smooth borders, lack of invasion 
of adjacent structures and no lymphadenopathy 
or evidence of metastatic disease. Additionally, 
necrosis, heterogeneity, calcification, lipid poor and 
poor washout are feature of malignancy.7 The risk of 
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Figure 1. Clinical presentations

Figure 2. Histopathological diagnosis
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a primary ACC in a tumor <4 cm, 4–6 cm and >6 cm 
are 2,6 and  25% respectively.8  

The median size of benign aldosteronomas is 1.5 cm 
(range of 0.4–3.1 cm). The median size of aldosterone 
producing ACCs that only produce excess levels of is 
6.5 cm (range of 3.9–18.0 cm).9

Removal of a portion of the adrenal gland to enable 
the preservation of at least 30% of the structure for 
residual function has been described in patients with 
bilateral phaeochromocytoma and multiple endocrine 
neoplasia type 2 or Von Hippel–Lindau syndromes.10 
A review of six studies including 203 patients who 
underwent bilateral adrenalectomy reported an 
incidence of addisonian crisis of 9%.11 

Data on surgical choice for ACC are limited and 
hampered by referral bias. The first International 
Adrenal Cancer Symposium in 2003 stated that there 
was no role for laparoscopic removal of a known or 
probable ACC.12 American Association of Endocrine 
Surgeons  in 2009 advocate for open adrenalectomy 
as the procedure of choice. Conversely, the European 
Society of Endocrine Surgeons and the European 
Society for Medical Oncology suggest laparoscopic 
adrenalectomy for the adrenal tumors  stage 1 or 2  
less than 8–10 cm if an R0 resection is performed.13 
Neither guideline addresses the differentiation of 
stage 1–2 ACCs from microscopic or unappreciated 
stage 3 ACC preoperatively, which occurs in 25% of 
patients.

Leboulleux and co-workers reported peritoneal 
carcinomatosis in  60% of patients with laparoscopic  
compared with 25% of patients undergoing open 
adrenalectomy.14 In contrast, two similarly designed 
studies from Italy reported comparable recurrence-
free survival for laparoscopic adrenalectomy and 
open adrenalectomy in patients with stage 1 and 2 
disease.15 Thus, the existing literature is inconclusive 
regarding laparoscopic adrenalectomy versus open 
adrenalectomy for ACC. Until such time as conclusive 
data are available, an open approach is recommended 
for all adrenocortical tumors that cannot be classified 
as benign before surgery.

CONCLUSION
Adrenalectomy is a surgical challenge with respect 
to surgical anatomy and its diverse physiology and 
radiological feature which has significant impact on 
the accurate diagnosis, perioperative management 
and long term outcome. However, for malignant 
cases, open surgery is the standard of care.
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