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Outline

• Review the epidemiology of adrenal 
incidentalomas and their various subtypes

• Highlight the diagnostic approach to adrenal 
incidentalomas

• Radiographic features

• Biochemical evaluation

• Highlight the clinical implications of 
untreated hormone excess



Epidemiology

• Adrenal incidentalomas
• Adrenal mass >1cm serendipitously discovered on 
radiologic examination

• CT, MRI

• Prevalence
• Increased with more frequent utility of cross-sectional 

imaging

• 0.4% before 2000  7.3% by 2020

• Increases with age

• <1% if <30 yo; 3% if >50 yo; 10% if >80 yo
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Diagnostic Approach

• Is it malignant?
• Radiographic features

• Collaborate with radiology

• History

• Is it hormonally active?
• Biochemical evaluation

• Cortisol

• Aldosterone

• Catecholamines

• Sex hormones, steroid precursors



Malignant Potential on Imaging

• The single best test to assess for malignant 

potential is the unenhanced HU measurement of 

homogeneous adrenal masses, so look for this in 

the report

• Always be in collaboration with your 
radiologist



• 6 total studies
• Unenhanced CT density 

HU >10 with a 100% 

sensitivity for 

detection of adrenal 

malignancy

• Adrenal masses with a 

density of ≤10 HU are 

virtually never 

malignant

• Specificity was lower 

at 58%  significant 

number of benign 

lesions with HU >10

• 5 studies also 
provided data for 

HU cutoff >20

• Sensitivity was high at 

97% in detecting 

malignancy
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What about PHEO?

• The single best test to assess for possibility 

for PHEO is the unenhanced HU measurement of 

homogeneous adrenal masses, so look for this in 

the report



• Multicenter 
retrospective study 

of 533 patients with 

548 histologically 

confirmed PHEOs

• Among the 376 PHEOs 
for which unenhanced 

CT attenuation data 

were available, 374 

had an attenuation of 

>10 HU (99.5%)

• In the 2 exceptions 
(0.5%), the 

unenhanced CT 

attenuation was 

exactly 10 HU

• Washout unreliable 
for PHEO
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Imaging Phenotype Summary 

• The single best test to assess for malignant 

potential or possibility of PHEO is the 

unenhanced HU measurement of homogeneous

adrenal masses

• HU <10 rules out malignancy or PHEO

• HU ≥10 warrants biochemical work-up for PHEO and/or 
at least surveillance imaging for possible 

malignancy, depending on other factors

• Always be in collaboration with radiology
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Hormonal/Biochemical 

Assessment

• Cortisol Excess
• For all adrenal masses

• 1mg dexamethasone suppression test (DST)

• Aldosterone Excess
• For all adrenal masses + HTN and/or hypokalemia

• AM fasting upright renin, aldosterone, BMP

• Catecholamine Excess
• For all adrenal masses with HU ≥10 on unenhanced CT
• Plasma fractionated metanephrines

• Sex hormones, steroid precursors
• For patients with clinical or radiographic features of 
adrenocortical carcinoma, androgen excess, etc.



Importance of Biochemical 

Assessment 

• Aldosterone and cortisol excess often seen in 
benign adenomas 

• Cardiovascular, renal, and cerebrovascular 
outcomes worse in patients with primary 
aldosteronism compared to those with essential 
HTN

• Treatment to raise renin reduces morbidity and 
mortality

• Mortality and cardiometabolic + fracture 
outcomes are worse in patients with mild 
autonomous cortisol secretion (MACS) compared 
to those with non-functioning adrenal 
incidentalomas

• MACS can account for up to 50% of benign-appearing 
adrenal adenomas
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Hormonal/Biochemical 

Assessment

• Minority (3-20%) of patients with adrenal 
incidentalomas undergo biochemical testing
• Sweden: 17726 patients with adrenal masses; 2.8% 
underwent at least 1 biochemical test on adrenal 
function, and only 0.4% underwent evaluation of all 3 
adrenal axes (JAMA 2023)

• Nova Scotia Health: 124 patients with adrenal masses; 
complete biochemical work-up completed in 4% of cases, 
and 11% were referred to Endocrinology (JES 2021)

• University of Colorado: 305 patients with adrenal masses; 
21% were tested for hypercortisolism (JES 2021)
Kaiser (Georgia, Southern CA): 24259 patients with 
adrenal masses; 7% underwent DST (Biomedicines 2021)
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Hormonal/Biochemical 

Assessment

• Cortisol Excess
• For all adrenal masses

• 1mg dexamethasone suppression test (DST)

• Aldosterone Excess
• For all adrenal masses + HTN and/or hypokalemia

• AM fasting upright renin, aldosterone, BMP

• Catecholamine Excess
• For all adrenal masses with HU ≥10 on unenhanced CT
• Plasma fractionated metanephrines

• Sex hormones, steroid precursors
• For patients with clinical or radiographic features of 
adrenocortical carcinoma, androgen excess, etc.



When to Consult Endo?

• If there is any abnormal biochemical screening 
result

• 1 mg DST (do this on a separate day from the other tests)

• Take 1 mg dexamethasone at 11pm, then obtain 8am fasting serum 
cortisol the next day

• Serum cortisol >1.8 mcg/dL

• AM fasting upright renin, aldosterone, BMP
• Plasma aldosterone concentration (PAC) >10 ng/dL AND plasma 
renin activity (PRA) <1 ng/mL/hr

• PAC/PRA >20 ng/dL per ng/mL/hr

• Plasma fractionated metanephrines
• Values above the reference range

• If there are concerns that the adrenal mass may 
not be benign (unenhanced HU ≥ 10)

• If any questions on diagnostic work-up, place an 
eConsult



Questions?

j3mao@health.ucsd.edu


