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Cushing Disease:  

Important Concepts:  

 In endocrinology, suppression and stimulation tests are used for 

diagnosis of endocrine diseases.  

 Cortisol is at its maximum level at 8 am, and its secretion is variable over 

time, that’s why plasma cortisol level is not useful. Instead, we use 24-

hour free urine cortisol test – Circadian or pulsatile rhythm. ( Avoid 

testing the patient under stress ) 

 Glucocorticoid drugs:  

 

 

 

 

 

 

  

 

Cushing syndrome is associated with hypercortisolism. Cortisol is a hormone, 

secreted mainly from zona fasciculata cells of the adrenal cortex, and has a lot of 

effects on all aspects of metabolism, the efficiency of the immune system and 

many others. That’s why excess cortisol (seen in Cushing Syndrome) or cortisol 

deficiency (seen in Addison’s Disease) show many dangerous manifestations. So, 

it’s important to understand them well.  

Now, we will talk about Cushing Syndrome; how a patient presents, and how he’s 

typically diagnosed and treated.  

 

 

Compound 
Equivalent 

Dose  

Anti-
inflammatory 

Potency  

Mineralocorticoid 
Potency  

Biological 
Half-life 

Cortisone 25 mg 0.8 0.8 Short 

Hydrocortisone 20 mg 1 1 Short 

Prednisone 5 mg 4 0.6 Intermediate 

Prednisolone 5 mg 4 0.6 Intermediate 

Triamcinolone 4 mg 5 0 Intermediate 

Methylprednisolone 4 mg 5 0.25 Intermediate 

Betamethasone 0.8 mg 25 0 Long 

Dexamethasone 0.8 mg 25 0 Long 

Fludrocortisone - 0 125 Intermediate 

 

Different drugs have different 

potencies. 5 mg prednisone is 

not equivalent to 5 mg 

hydrocortisone. So, if a patient is 

treated with 20 mg 

hydrocortisone, he/she can use 5 

mg prednisone but not 20 mg of 

it.  
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Causes of Cushing Syndrome:  

Simply, anything that increases cortisol in the body can cause Cushing Syndrome. 

It can be exogenous cortisol (i.e. treatment with a synthetic glucocorticoid) or 

endogenous (i.e. made in the body, either due to an adrenal problem that 

increases cortisol directly, or a hypothalamic or pituitary problem that increases 

ACTH and consequently cortisol).  

 The most common cause of Cushing Syndrome is iatrogenic (iatro- means 

treatment, and –genic means producing).    

Endogenous Causes of Cushing Syndrome: 

The cause of Cushing Syndrome can be ACTH-dependent or ACTH-independent.  

1- ACTH-dependent: ACTH has trophic and secretory action on cortisol-

secreting cells. The trophic actions results in adrenal hyperplasia and 

enlargement, while the secretory action increases the level of cortisol. 

a-  Cushing’s disease (pituitary-dependent) 

b- Ectopic ACTH syndrome (small cell carcinoma of the lung) /also called 
extra-pituitary tumors. 

c- Ectopic CRH secretion from the hypothalamus, which increases ACTH 

production and consequently cortisol.  

 All these causes result in excess ACTH, excessive growth of the adrenal 

cortex. This result in bilateral adrenal hyperplasia. 

 

2- ACTH-independent 

a- Adrenal adenoma 

b- Adrenal carcinoma 

c- Primary pigmented nodular adrenal hyperplasia and Carney's syndrome 
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 ACTH-dependent Cushing Syndrome is distinguished from the ACTH-

independent type by: 

- Hyperpigmentation: present only in the ACTH-dependent disease. ACTH, 

as well as MSH, have melanocyte-stimulating activities, and thus cause 

hyperpigmentation.  

- Bilateral Adrenal Hyperplasia: ACTH stimulates proliferation of 

adrenocortical cells, mainly in the zona fasciculata and zona reticularis. 

Presentation: 

The patient presents with signs and symptoms consistent with the 

increased level of cortisol (i.e. the high level of cortisol exaggerates the 

normal physiological functions).  

 It upregulates α1-adrenergic receptors and inhibits nitric oxide synthase, 

both of which result in increased vascular tone (vasoconstriction). This 

causes hypertension. 

 

 Cortisol mobilizes proteins from cells, and delivers their amino acids into 

the liver, where they can be used as substrates for gluconeogenesis 

(hyperglycemic action).  

 Within normal ranges of cortisol, protein mobilization is not a problem 

because cortisol mobilizes proteins preferentially (i.e. it mobilizes the labile 

proteins that are not needed for important functions in the body before 

mobilizing the essential ones, like collagen in the skin, blood vessels and 

organic matrices of bones). So, only when excess amounts of cortisol are 

present, these important proteins are going to be mobilized and depleted, 

which results in weak skin, weak blood vessels and osteoporosis.   

 Excess cortisol causes a peculiar type of obesity. It increases the fat 

deposition in the head and chest, resulting in moon face and buffalo-like 

torso. 
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 Cortisol suppresses the immune system. It’s increased at times of stress 

(injury, trauma, surgery, hypoglycemia, hypotension  ... etc.)- Indirectly 

stimulated by vasopressin and pro-inflammatory cytokines. So, excess 

cortisol suppresses the immune system in an abnormal way, and thus 

increases the risk of infections.  

So, the typical presentation is:  

a- Central/centripetal 

Obesity, moon face and 

buffalo hump 

b- Hypertension (due to 

upregulation of α1-

adrenergic receptors) 

c- Abdominal striae (the 

skin is thin, fragile and 

easily bruised, and so are 

the blood vessels) 

d- Glucose intolerance (due 

to the decreased 

peripheral glucose 

utilization and increased hepatic gluconeogenesis) 

e-   Osteoporosis (increased mobilization of proteins) 

f- Proximal muscle weakness and wasting 

g- Hirsutism: male-pattern growth of hair in women 

h- Plethora (flushing)  
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 Aseptic necrosis may occur in Cushing Syndrome. 

 

Diagnosis: 

The patient has excess cortisol. This might be ACTH-dependent or ACTH-

independent, and this is of value to know the cause of Cushing Syndrome, 

rather than initially diagnosing it. So, the diagnosis should be based on the 

following steps:  

A- The typical clinical picture.  

B- Then, you suspect that the patient has Cushing Syndrome.  

C- Before thinking of any other causes, you have to ask the 

patient whether he’s on glucocorticoid treatment or not. 

Remember: The most common cause of Cushing Syndrome is 

exogenous steroids (iatrogenic).  

D- If not, then it might be endogenous Cushing Syndrome.  
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E- To confirm, a 24-hour urinary free cortisol level is used. If 

cortisol is high, then the patient has Cushing Syndrome.  

F- Now, we want to know the cause. To limit the possibilities, 

we have to know first whether it’s ACTH-dependent or ACTH-

independent. So, we assess ACTH level.  

G- If ACTH level is low, then it’s ACTH-independent and more 

likely to be due to an adrenal adenoma. Adrenal adenomas 

are mostly unilateral, so in CT-scan, one of the glands will be 

enlarged and the other is atrophic (atrophy of the uninvolved 

adrenal gland).  

H- If ACTH level is high, then it’s ACTH-dependent and more 

likely to be due to either an ACTH-producing pituitary 

adenoma or paraneoplastic ACTH secretion. The adenoma is 

benign and it’s in the pituitary cells, so negative-feedback is 

still there, but in the paraneoplastic case, the cancer won’t 

respond to negative-feedback. So, this is the basis of 

differentiation between the two.  

 High-dose dexamethasone suppression test: If dexamethasone 

suppresses further ACTH production, then it’s pituitary adenoma. If 

not, then it’s paraneoplastic.   

 

  

 

 

 

 

 

In the clinical practice, patients vary and this gross clinical picture is not always 

present, strictly as already described. Not all patients present in the same way and not 

all of them develop all the signs and symptoms of the disease. Hence, a high index of 

suspicion is required in many cases. 

High index of suspicion = Raise the red flag even if there’s only a slight evidence that 

the disease might be there.  

Higher suspicion  Diagnosis at an early stage  Better prognosis and potential 

treatments 
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Morphology: 

1- The most common cause of 

endogenous hypercortisolism 

is pituitary adenoma in 

corticotrophs. Normally, 

these cells are basophilic and 

filled with cytoplasmic 

granules. In ACTH-producing 

pituitary adenoma, this 

granular basophilic cytoplasm 

is lost, and replaced by 

homogenous, lightly 

basophilic material 

composed of intermediate 

keratin filaments. This is 

called Crooke Hyaline 

Change. 

2- Iatrogenic Cushing Syndrome: Glucocorticoids suppress normal ACTH 

production, resulting in gland atrophy (Bilateral Adrenal Atrophy). This 

appears on CT scans (take a look at it on Google).  

 

 The fasciculata and reticularis are atrophied but not the glomerulosa.  

3- Endogenous Cushing Syndrome:  

Adrenal hyperplasia: diffuse thickening of the cortex, may show multiple & 

bilateral 0.5-2cm nodules (nodular hyperplasia). Combined weight 30-50 g 

 

For further and better-presented details, look at Robbins, page 753+754.  

Notes: -In the slides, the fourth example of the ACTH dependent CS(Cushing Syndrome) is wrong.  Instead, macronodular adrenal hyperplasia is   

             an example of the ACTH independent CS.  

            -In morphology slides, what’s said about adrenal atrophy in ectopic ACTH syndrome is wrong because it is ACTH dependent CS. 

            -Nodular adrenal hyperplasia (both micro and macro) can be either unilateral or bilateral. 


