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� Physiological overview

� Hypercortisolism- Cushing syndrome

� Hypocortisolism – Addison disease



Supraren – gross anatomySupraren – gross anatomy

� pyramidal organs found 
anteriorily above each kidney

� each gland is 4 to 6 cm in 
greatest dimension and 
weighs about 4 g





Histological overviewHistological overview

� zona glomerulosa - 15% of the 
cortex aldosterone production is 
stimulated by angiotensin and 
potassium, and inhibited by atrial 
natriuretic peptide and somatostatin. 

� zona fasciculata - 75% of the cortex. 
glucocorticoids under the control of 
ACTH 

� zona reticularis –
glucocorticosteroids, weak androgen glucocorticosteroids, weak androgen 
– S- DHEA

� Ectopic adrenal tissue -
retroperitoneum, broad ligament near 
the ovary, near the epididymis, lung, 
and liver. Ectopic adrenal tissue does 
not contain medullary cells.





Hormone synthesisHormone synthesis





Physiological effects of 
mineralocorticoids
Physiological effects of 
mineralocorticoids



Hypercortisolism



Hypercorticism - Cushing syndromeHypercorticism - Cushing syndrome

� Def.: 

� Causes: 



Cushing syndrome - symptomsCushing syndrome - symptoms

� Obesity of the face (moon face), neck (buffalo 
hump), trunk, and abdomen; extremities are even 
wasted (spider); skin is atrophic; fat decreased. 

� Enlargement of the abdomen fat deposition 
stretches the thin skin and produces purplish 
striae , 

� Skin - atrophic; hyperpigmentation (POMC). 
Acanthosis nigricans 

� Bone resorption – osteoporosis, fractures of ribs, 
occ. long bones, vertebral fractures + back pain.occ. long bones, vertebral fractures + back pain.

� Proximal muscle wasting (steroid myopathy) -
weakness (severe)

� Hypertension (excessive mineralocorticoid 
activity), congestive heart failureincreased 
intraocular pressure (1/4) 

� Sex: women (virilism) - increased facial hair, 
thinning of scalp hair, acne, and oligomenorrhea.
men - erectile dysfunction, decreased libido.

� Hyperglycaemia + hyperinsulinemia. (steroid 
diabetes in 15% of patients)

� Personality changes (irritability, emotional lability, 
depression, and paranoia, suicide.



Cushing syndromeCushing syndrome

PRIMARY PIGMENTED 
NODULAR 
ADRENOCORTICAL DISEASE



HypercortisolismHypercortisolism
� Laboratory - lymphopenia (2/3), low eosinophils 

(1/3). Hypercalciuria. Normocallcxuria; cholesterol 
and triglyceride levels are frequently elevated.

� Increased glucocorticoid levels + dexamethasone 
suppression test distinguishes ACTH-dependent 
and ACTH-independent forms of Cushing sy.

� Dexamethasone suppresses pituitary ACTH 
secretion

Woman with ACTH - adenoma

Note the wide (> 1 cm) purplish abdominal striae in  
Cushing's syndrome



Cushing syndrome - pathophysiologyCushing syndrome - pathophysiology





HyperaldosteronismHyperaldosteronism



Adrenogenital syndromeAdrenogenital syndrome



Hypocorticism



Addison diseaseAddison disease
SECONDARY ADRENAL INSUFFICIENCY
30% of cases
a) hypothalamic insufficiency - low CRH
b) pituitary insufficiency (radiation) - low ACTH
c) therapy by cortisol or prednisone

PRIMARY ADRENAL INSUFFICIENCY
70% of cases
a) auto-immune (adrenal cortex atrophy 
~ 90% of gland must bedestroyed)

Thomas Addison (1793 -
1860) 
University of Edinburgh & 
Guy's Hospital (1837)  
english physician after whom 
Addison's disease, a 
metabolic dysfunction caused 
by atrophy of the adrenal 
cortex, and Addison's 
(pernicious) anaemia were 
named.~ 90% of gland must bedestroyed)

- mostly (80% of cases) both glucocorticoids 
and mineralocarticoids are deficient
b) long term chronic systemic inflammations 

(TBC in 20% of cases) 
c) metastasis to 
d) amyloidosis

named.
Elements of the Practice of 
Medicine (1839).
Doctor 
The founder of endocrinology 
Fellow of the Royal College 
of Physicians



Addison disaeaseAddison disaease

Hyperpigmentation 92 - 96 %

Weakness & fatigue 74 - 100 % 

Weight loss & lack of appetite 56 - 100 %

Hyponatriemia 88 - 96%

Hypotension, dehydration   58 - 88 %

Hyperkalemia 52 - 64  %

GIT symptoms - nausea, vomiting, diarrhea 56 %

Postural dizziness 12 %

Adrenal calcifications  9-33 %

Hypercalcaemia   6 - 41 %

Muscle and joint aches   6 %

Intolerance to cold   5 %

Vitiligo 4 %


