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TABLE 2: POST-OP OUTCOMES

Table 2: 30-day postoperative complications and diagnoses of 
patients who underwent open or laparoscopic adrenalectomy

Table 1: Comparison of indication incidence between open (n = 
22) and laparoscopic (n = 33) approach for adrenalectomy

The data reflects increasing rates of reported adrenal 
pathologies and adrenalectomy1,2. Indications in this study 
population followed national trends with the most common 
indications being non-functional tumors, followed by suspected 
malignancy and functional adrenal tumors 3-5. Common 30-day 
postoperative complications (electrolyte abnormality, bleeding, 
etc.) were observed. Their incidence generally supported the 
literature regarding the enhanced safety of a laparoscopic 
approach4,5. However, certain complications (fractures and 
diabetes) were found more often in laparoscopic patients. This 
is likely a result of the patient selection process, small sample 
size, and limited availability of data.

• This population review details the epidemiology of non-
incidental adrenalectomy in Olmsted County, Minnesota

• Established indications: non-functional tumors, suspected 
malignancy

• Laparoscopic approach associated with reduced 
complications, but increased fracture and diabetes

• Future studies will detail a larger sample of patients in 
greater depth and over a greater span of time 

• The Rochester Epidemiology Project is a powerful resource 
for long-term population-based research 

CONCLUSIONS
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BACKGROUND
Indications for adrenalectomy are relatively uncommon and 
little is known about the epidemiology of indications in a 
specific population. 

OBJECTIVE
The study aims to provide the first epidemiological analysis of 
incidence of surgically managed adrenal tumors including 
indications in a single-county population.

METHODS
A retrospective population-based chart review was performed, 
including all patients who underwent targeted adrenalectomy 
between 1994 and 2012 in Olmsted County, Minnesota. 
Incident rates, age-standardized incident rates, reported 
surgical indication, and adrenal pathology were examined. 

RESULTS
A total of 57 patients were identified, 44% of which were male. 
Mean age at diagnosis was 52 + 16. Incidence rate of 
adrenalectomy per 100,000 was 3.11 [95% CI, 2.28-3.96] with 
male incidence greater than female (3.5 vs 2.2, p = 0.03). 
Functional (F) vs Non-Functional (NF) adrenal tumors were 35 
(61%) and 22 (39%) respectively. Hypercortisolism (26%) was 
the most common functional indication followed by 
aldosternoma (18%), pheochromocytoma (18%), and NF 
adrenal cortical adenoma (18%). Non-cortical benign (11%), 
adrenocortical carcinoma (5%), and metastases (5%) 
comprised the remaining pathologies. Surgical indication 
included hormonal hypersecretion (61%) and size of 
mass/concern for malignancy (39%). Average pathologic mass 
size included adrenocortical carcinoma (11.7 cm), 
pheochromocytoma (4.6 cm), cortisol producing adenoma (3 
cm), and aldosteronoma (1.7 cm).

CONCLUSIONS
This single-center population-based review demonstrates that 
the incidence of adrenal pathology requiring surgical 
intervention is 3.11 per 100,000 people, with males having a 
greater incidence rate in Olmsted County, MN. The most 
common indication for adrenalectomy was functionality, with 
the most common pathology being that of cortical adenoma. 

UPDATE
This research effort has expanded since submission and 
updated findings are now presented.

Indications for adrenalectomy revolve around the presence of a 
functional tumor associated with hormone secretion or the 
presence of a non-functional tumor associated with a 
suspected malignancy1,2,8. Indications for adrenalectomy are 
relatively infrequent and little has been detailed about incidence 
rates within specific populations. Epidemiological data 
regarding adrenal tumors mainly originate from referral centers2. 
This study aimed to conduct an analysis of surgically managed 
adrenal tumors, including surgical indications in a standardized 
single-county population. 

The Rochester Epidemiology Project
The Rochester Epidemiology Project (REP) is a collaboration of 
care centers within twenty-eight counties of Minnesota and 
Wisconsin, founded with the aim of supporting medical 
research through the sharing of life-time medical records. REP 
indexes include the records of all patients residing in 
southeastern MN since January 1st, 19662. This study explores 
records from specifically Olmsted County to detail the 
indications and management of individuals who underwent 
surgical management of adrenal tumors.

• Non-Incidental Open (n = 22)

• Preoperative diagnosis: non-adenomatous benign 
mass (n = 6, 27%), adrenal metastases (n = 5, 23%)

• 5 patients sustained an organ injury

• 30-day outcomes: electrolyte abnormalities, bleeding (n 
= 4, 18% each), bone fractures (n = 12, 55%) (Table 2)

• Non-Incidental Laparoscopic (n = 33)

• Preoperative diagnosis: adenoma (n = 15, 45%), non-
adenomatous benign mass (n = 5, 15%).

• 1 patient sustained an organ injury

• 30-day outcomes: electrolyte abnormalities, adrenal 
insufficiency, and bleeding (n = 3, 9%), bone fractures (n 
= 22, 67%), Diabetes I, II (n = 11, 33%)

• 2 patients converted (for right aldosteronoma)

A retrospective analysis was conducted of 199 patients who 
underwent open or laparoscopic adrenalectomy from 1990 to 
2015 in Olmsted County, Minnesota. Data was retrieved on the 
indication for adrenalectomy, nature of surgery (planned vs. 
incidental), operative approach, thirty-day postoperative 
complications, and patient outcomes. Patient data was further 
analyzed within these categories (Figure 1).

107 patients underwent an incidental adrenalectomy, secondary 
to a separate procedure and 55 patients underwent a planned 
(non-incidental) adrenalectomy. Of patients who underwent a 
planned adrenalectomy, 22 underwent an open procedure 
(40%) and 33 (60%) were managed laparoscopically. 

Of open procedures, 10 were right-sided, 9 were left-sided, and 
3 were bilateral. The most common indication for a planned 
open adrenalectomy was that of non-functional tumors (45%) 
followed by suspected malignancy (41%) and functional tumors 
(14%). Of the laparoscopic procedures, 21 were left-sided, 11 
were right-sided, and 1 was bilateral. The most common 
indication for a planned laparoscopic adrenalectomy was non-
functional tumors (61%) followed by suspected malignancy 
(24%) and functional tumors (15%) (Table 1).

.RESULTS

Figure 1: Identification and selection of research participants 
from 199 total patients who underwent an adrenalectomy in 
Olmsted County between 1990 and 2015

PATIENT SELECTION

TABLE 1: INDICATIONS DISCUSSIONORIGINAL ABSTRACT BACKGROUND METHODS

Indication Open Laparoscopic

Suspected Malignancy 9 (41%) 8 (24%)

Non-Functional Tumor 10 (45%) 20 (61%)

Functional Tumor 3 (14%) 5 (15%)

30-Day Complication Open Laparoscopic

Electrolyte Abnormality 4 (18%) 3 (9%)

Bleeding 4 3

Adrenal Insufficiency 0 3

Deep Vein Thrombosis 0 1 (3%)

Wound Infection 0 1

Follow Up Dx Open Laparoscopic

Fractures 12 (55%) 22 (67%)

Diabetes I, II 5 (23%) 11 (33%)

Sepsis 1 (5%) 5 (15%)

Additional Surgery 1 1


