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ACTH
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Cortisol inhibits insulin-stimulated uptake
of glucose by muscle and fat cells

Fat deposition (centripetal)
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Resorption
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insulin Increased renal excretion of calcium
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Calcium
resorption

Increased glomerular
filtration (water diuresis)

F  Initiall

+¥ increased
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Lymph node lysis |

Potassium loss
sodium retention

Maintenance
of arterial
tone and
blood
pressure with
norepinephrine

Decreased fibroblast proliferation
Decreased connective tissue
§ Interleukin production

§ Neutrophil recruitment
¥ Neutrophil phagocytosis

Antiallergic action



Physiological effects of
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Hypercorticism - Cushing syndrome

PITUITARY PARANEOPLASTIC SYNDROME

Corticolrope Carticolrope Caorticotrops Careinaid tumor Small (oat) call
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CUSHING SYNDROME




Cushing 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.

= 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.

Emotional disturbanco
Enfarged salla turcica
Moon facies

Ostaoporasis

Cardiac hyperirophy
{hypertension)

Buftalo hump
Obasity

Adrenal lumos of
hyperplasia

Thin, wrinkled skin
Abdominal strize
Amenarrhea
Muscle weakness
Purpura

Skin ulcars
(poor wound healing)



Cushing syndrome

Red cheeks

Fat pads
(buffalo
hump)

Hirsuitism, acne
Moon face
Bruisability ecchymoses

Weight gain
Thin skin

Hyper-
tension
/)
Thi Red
in arms e
and legs
Pendu-
lous
abdo-
men
Delayed
puberty

Poor
wound

healing

Growth
failure
osteopenia

PRIMARY PIGMENTED
NODULAR
ADRENOCORTICAL DISEASE

The Carney complex is characterized
by spotty skin pigmentation.
Pigmented lentigines and blue
nevi can be seen on the face—
including the eyelids, vermilion
borders of the lips, the
conjunctivae, the sclera—and the
labia and scrotum.

Additional features of the
Carney complex can include:

P Myxomas: cardiac atrium,
cutaneous (e.g., eyelid),
and mammary

P Testicular large-cell
calcifying Sertoli cell tumors

» Growth hormone-
secreting pituitary adenomas

P Psammomatous
melanotic schwannomas

PPNAD adrenal glands are usually of normal size, and most are
studded with black, brown, or red nodules. Most of the pigmented
nodules are less than 4 mm in diameter and interspersed in the
adjacent atrophic cortex.




Hypercortisolism

= | aboratory - 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

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



Cushing syndrome - pathophysiology

ACTH secretion not inhibited despite elevated cortisol

— Sella turcica
v normal; MRI
J detects
~/ tumor - piyitary
in 50%  corticotroph
macro- ~
swi+ adenoma

v Ectopic ACTH

'/ secretion from
G/ pulmonary

P carcinoid tumor

Pituitary
corticotroph
microadenoma

'

%

Sella turcica enlarged,
MRI detects tumor in 100%

ACTH moderately increased
'{ Both adrenal cortices
g A "| overactive or

: hyperplastic

£

Increased pigmentation




Bilateral primary
adrenal disease
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Primary pigmented nodular
adrenocortical disease (PPNAD)
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Adrenal androgens:
Low: adrenal adenoma, AIMAH, PPNAD  Low: adrenal adenoma, AIMAH, PPNAD

Normal: pituitary microadenoma

High: ectopic ACTH, adrenal carcinoma, High: ectopic Al

Clinical features

Blood

Urine Saliva

pituitary macroadenoma

Acne

Hirsutism

Recess of scalp hair

Clitoral enlargement (rare]y)
Breast atrophy

Increased libido

DHEA-S: increased
Androstenedione: increased
Testosterone: increased

17-ketosteroids: increased

TAGHPR
ACTH-independent massive
adrenal hyperplasia (AIMAH)
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Mineralocorticoid effect:
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Lo gy | carcinoma
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Inhibition of hypothalamic CRH and pituitary ACTH

Atrophy of
contralateral
adrenal cortex

Unilateral primary
adrenal disease

-
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Cortisol:

Mildly increased: pituitary
microadenoma, AIMAH,
PPNAD

Moderately increased:

pituitary macroadenoma,

Normal: pituitaré microadenoma adrenal adenoma

Moderate hypertension

Na*: slightly elevated

K*: normal or low
Plasma renin activity: low
DOC or aldosterone: high

24-hour urinary
aldosterone: increased

cto| TH, adrenal carcinoma, Markedly increased: ectopic
pituitary macroadenoma

ACTH, adrenal carcinoma

Weight gain with central obesity
Facial rounding and plethora
Supraclavicular

and dorsocervical fat pads

Easy bruising

and poor wound healing
Red-purple striae

Proximal muscle weakness

Neutrophilia

Relative lymphopenia (less than 20%)
Relative eosinopenia

Hyperglycemia

Cortisol: increased and lack

of diurnal variation

Midnight salivary cortisol: increased

24-hour urinary cortisol: increased
Hypercalciuria

Red cheeks

Fat pads
(buffalo
hump)

Thin
skin

Thin arms
and legs

Moon face
(rounded face)

Excess hair growth
in women (face, neck,
chest, stomach)

Bruises
easily

Loosely
hanging
abdomen

Poor
wound

healing



Hyperaldosteronism

TCKS)
TpH

Hypervolaemia |
Hypertension

Hypokalemia 1K*(S)
Hypernatremia TNa*(S)
Hyperchloremic alkalosis

Testing of urine or blood samples
can confirm the diagnosis. The
plasma renin activity (PRA) blood
test can tell whether primary (low
PRA) or secondary (high PRA)
aldosteronism is present.




Acne

Receding

hairline baldness Facial hirsutism

Androgenic flush

Variable pigmentation

Small breasts

L Male escutcheon

eavy (muscular)
‘ms and legs

Generalized hirsutism

i

Increased
muscle
mass

Bone matrix
deposition

Calcium
deposition

Small
contribution
;ﬂ’lﬁ;‘ to gonadal
M- effect on Adrenarche
.8/ development
of phallus
at puberty

Hair line recession - - —_ _

Sebaceous gland
hypertrophy (acne)

Vs
Laryngeal -
enlargement

Pubic hair






Addison disease

SECONDARY ADRENAL INSUFFICIENCY C Thomas Addison (1793 -
30% of cases - 1860) _
a) hypothalamic insufficiency - low CRH *g_-___ ~ University of Edinburgh &

o . . . } Guy's Hospital (1837)
b) pituitary insufficiency (radiation) - low ACTH english physician after whom
c) therapy by cortisol or prednisone Addison's disease. a

metabolic dysfunction caused

PRIMARY ADRENAL INSUFFICIENCY ) ‘_~ by atrophy of the adrenal
70% of cases cortex, and Addison's
a) auto-immune (adrenal cortex atrophy (pernicious) anaemia were

named.
Elements of the Practice of
Medicine (1839).

~ 90% of gland must bedestroyed)
- mostly (80% of cases) both glucocorticoids

and mineralocarticoids are deficient Doctor

b) long term chronic systemic inflammations The founder of endocrinology
(TBC in 20% of cases) Fellow of the Royal College

C) metastasis to of Physicians

d) amyloidosis



Addison 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 %

Pigment

wreas

Pigment
concentration
in skin creases
and in scars

Primary adrenal
insufficiency
{Addison’s)

Darkening
of hair

accentuation
at nipples,
at friction

Skin pigmentation
Freckling
Vitiligo

Hypotension

emaciation,
anarexia,
vomiting,
diarrhea

Muscle
weakness

Loss of weight,

Mucous
membrane
pigmentation

Nausea, Vomiting



