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Kaplan–Meier plots showing the per cent survival over time of patients with Cushing’s syndrome 
due to Adrenal Adenoma compared with the expected survival for the New Zealand population 
matched by age, gender and duration of follow-up



Several years elapse between onset of Cushing Syndrome and its 

diagnosis, mainly because the manifestations such as weight gain, 

hypertension, diabetes and menstrual cycle irregularities are nonspecific 

and common, even in combination.

Importantly, if symptoms of CS are treated, the underlying cortisol 

overproduction remains unaffected.

Exposure to supraphysiological cortisol levels exerts ramified harmful 

effects such as hypercoagulability, insulin resistance, hypertension, bone 

loss and immunosuppression. 

It is assumed that some cortisol-related effects persist after CS is cured, as 

continued elevation of cardiovascular risk has been observed despite 

disease remission.

Mortality is increased approximately twofold in patients with CS, with the 

highest mortality risk occurring in patients with persistent disease.

Multisystem Morbidity and Mortality in Cushing’s Syndrome: 

a Cohort Study

Dekkers OM, JCEM 2013



The present nationwide cohort study aimed to examine the risks faced by CS 

patients with respect to mortality, cardiovascular disease, fractures, peptic 

ulcers, and infections.

The source population consisted of the entire population of Denmark (7.6 

million inhabitants from 1980 to 2010). Data were obtained from the Danish 

Civil Registration System (DCRS) and the Danish National Registry of 

Patients (DNRP). 

All patients with an initial diagnosis of CS of pituitary or adrenal origin 

between 1980 and 2010 were eligible for inclusion. Patients who developed 

CS due to exogenous steroid treatment and patients with adrenal 

malignancies or ectopic CS were not included.
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Observed survival curve (A) in Cushing’s patients 
after adrenalectomy for adrenocortical adenoma and 

expected survival curve (E) of age-matched control population

Iacobone M et al JEI 2005
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Variations of blood pressure and body mass index before and after 
adrenalectomy according to the duration of the follow-up



Clinical features before and after adrenalectomy in a population 
of 50 patients with ACTH-independent hypercortisolism

Iacobone M et al JEI 2005
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Adrenal incidentalomas, comorbidities, and their interrelations

Current status and controversies in adrenal incidentalomas

Kaltsas G et al, TEM 2012



 Clinical series: 3% in middle age

10% in the elderly

 Male to female ratio: 1.3 : 1.5

 Autopsy series: <1% below 30 years of age

3% at 50 years

>7% around 70 years

 Side right        53%  (50-60)

left 37%  (30-40)

bilateral 10%   (7-15)

What is the frequency of incidental adrenal 

masses in the general population?



• Adenoma 63% (33-96)
not-secreting 75% (52-97)

cortisol-secreting 9.5% (1-29)

aldosterone-secreting 2.5% (1.6-2.3)

estrogen/androgen-secreting very rarely

• Pheochromocytoma 7% (1.5-23)

• Carcinoma 6.5% (1.2-11)

• Myelolipoma 8% (7-15)

• Cyst 5% (4-22)

• Ganglioneuroma 4% (0-6)

• Metastases 6.5% (0-21)

What are the causes of incidental adrenal 

masses in the general population?

Average percentage in the literature



Chiodini I JCEM 2011



Subclinical hypercortisolism: correlation between 

biochemical diagnostic criteria and clinical aspects

Morelli V et al Clin Endocrinol 2010
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Clinical outcomes in groups of patients with different patterns of cortisol secretion



Odds ratios for T2D, CHD, osteoporosis, and osteoporotic fractures for potential 

risk factors in groups of patients with different patterns of cortisol secretion

EJE 2012



Long-term follow-up in adrenal incidentalomas:

an Italian Multicentre Study

Morelli V et al Copenhagen, ECE 2013



Figure 1 Illustration of hormonal evolution during follow-up. 
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Clinical and Biochemical Modifications in Patients With and Without SH, at Baseline and After 2 Years of Follow-up

Risk of New Vertebral Fractures in Patients With Adrenal Incidentaloma With and 

Without Subclinical Hypercortisolism: A Multicenter Longitudinal Study

Morelli V et al JBMR 2011



Odds Ratio for New Vertebral Fractures for Potential Risk Factors Using Logistic Regression Analysis

Risk of New Vertebral Fractures in Patients With Adrenal Incidentaloma With and 

Without Subclinical Hypercortisolism: A Multicenter Longitudinal Study

Morelli V et al JBMR 2011



Surgical Versus Conservative Management for Subclinical Cushing Syndrome in 

Adrenal Incidentalomas: A Prospective Randomized Study

…Over a 15-year period, 45 SCS patients were randomly selected to undergo surgery 

(n  23) or conservative management (n  22). All surgical procedures were laparoscopic 

adrenalectomies performed by the same surgeon.

All patients were followed up (mean, 7.7 years; range, 2–17 years) clinically by 2 

experienced endocrinologists 6 and 12 months after surgery and then yearly, or yearly 

after joining the trial, particularly monitoring diabetes mellitus (DM), arterial hypertension, 

hyperlipidemia, obesity, and osteoporosis. 

The study end point was the clinical outcome of SCS patients who underwent 

adrenalectomy versus those managed conservatively.

Results: All 23 patients in the surgical arm had elective surgery. Another 3 patients 

randomly assigned to conservative management crossed over to the surgical group due 

to an increasing adrenal mass3.5 cm. In the surgical group,

DM normalized or improved in 62.5% of patients (5 of 8), hypertension in 67%

(12 of 18), hyperlipidemia in 37.5% (3 of 8), and obesity in 50% (3 of 6). No

changes in bone parameters were seen after surgery in SCS patients with

osteoporosis. On the other hand, some worsening of DM, hypertension, and

hyperlipidemia was noted in conservatively-managed patients.
Toniato A et al Ann Surg 2009
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aP 0.05 vs. untreated SH patients. bP  0.01 vs. treated SH patients. cP  0.001 vs. untreated SH patients. dP  0.05 vs. 
untreated SH patients. eP  0.05 vs. treated SH patients. fP  0.001 vs. untreated SH patients.



Mortality in long-term follow up patients with progressively 

Increased patterns of subclinical cortisol hypersecretion

Di Dalmazi G et al, Copenhagen ECE 2013


