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three distinctive hyperadrenal clinical
syndromes:

» Cushing syndrome: an excess of cortisol.
—_—

« Hyperaldosteronism: an excess of

mineralocorticoid. (dHos leron e)

- Adrenogenital or virilizing syndromes: an B
excess of androgens. b

Aldosterone Catecholamines ‘; ..;
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:I Exogenous (The vast majority of i
icases) : administrat{on f .}ucoco R ‘
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‘lj lII _Endogenous, the three most common

disorders are: .
Primary hypothalamic~p1tu1tm
diseases, ass with hypersecr
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70% women Young adults Pituitary gland
of spontaneous, . are affected four times 20s & 30s are ACTH-producing
endogenous Cushing higher than men. most frequently microadenomaisthe
syndrome. affected. cause in the vast :
P —— ——
majority
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Cushing disease

-------------------------------------- moﬂ[:cpnrmh
« Mostly there is a microadenoma & rarely, the anterlﬁr

f pituitary contains areas of corticotroph celil s
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hyperplasia without a d;scng;§=adenomaw

————— ..
- Hyperplasia may be primary or, much less co
S cgndary to hypothalamic cortlcotropln
ne (CRH)—produc1ng tumor.

the elevated leve
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; tion of ectopic ACTH by nonpituita
| )

....................

P 10% of cases of Cushing syndrome.

fii’gé..Mostly the tumor 1s a small-cell carcinoma of the
J?ﬂai | lung.

| %. Other neoplasms; carcinoids,

of the thyroid, & PanNETs. .
e neoplasms produce ectoplc

] hypercortisolism.

=

medul lary carcinomas

{. Occasional neuroendocrin
CRH [] causes ACTH secretion

—

4

3. Primary adrenal neoplasms

...............................................................................................

;. Adrenal adenoma, carcinoma, and rarely, primary
cortical hyperplasia responsible for 15-20% of

(:EEQ?EEﬁEﬁEdﬁEEHIﬁg syndromes)

f. Designated ACTH-independent Cushing syndrome,
because the adrenals function autonomously.

. Adrenal Cushing syndrome: 1t cortisol le
- yyserum levels of ACTH. costse by

; a unilateral adre

;
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Morphology

. Morphologic changes in the adrenal glands

also depend on the cause of the
hypercortisolism and include:

(1) Cortical atrophv.
(2) Diffuse hyperplasia,

(3) Macronodular or micronodular hyperplasia,

(4) An adenoma Wnoma.
/

| Morphology - Cortica

E 1 . Syndrome results from exogenous

f .  Elucocorticoids > suppression of

i <3 &—endogenous ACTH > bilateral

! ’c_' S‘ >‘J cortical atrophy, due to a lack of

k. r.J !,. stimulation of zona fasciculata and
zona reticularis by ACTH
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« Both are more common in women in
their 30s -50s.

. Only definitive critew

are distant metastasis or local Invasion.

. Functioning tumors, both benign &
“malignant, causes adjacent adrenal
cortex & contralateral adrenal gland are
atrophic.
CI' ical < w—’l\ HR
In | LA /- Selective atrophy of fast-twitch (type
Fe atures g thang 1) myofibers> | muscle mass>
: : proximal limb weakness.
| +an exa ion of = T AR
glucocorticoids known £t % o Induce gluconeogenesis + inhibit
i actions.

DM wycemia,glucosuria &
polydipsia.)
—

+ Develops gradually & may
; be subtle in early stages.

BN}
e =)
glucose uptake by cells > secondary i
S o)
v b

B e e e = o o e .
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Scanned with CamScanner



nical
- Features-
weight gain

characteristic centripetal
redistribution of adipose =~
tissue becomes apparent

 posterior
neck & back “buffalo

UYLl Sorlir oo 3% 40 4o

: Ty + Cortisol & resorption of bone > development
C' Inlcal i of c?%%'.&is‘.) 11 susceptibility to fractures.

i + Glucocorticoids suppress immune response->
Features: i 11 risk for a variety of infections

|+ hirsutism
+ menstrual abnormalities.
+ psychiatric symptoms

| + In pituitary Cushing
syndrome or ectopi
secretion ass+-/ w

}." | + Catabolic effects of

: insulin_resistance on

proteins> _loss of

collagen-> __skin is thin,
agile, &easili bruised |

cutaneous stria
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rﬂyperaldosteron1sm may be primary,

;or secondary to an extraadrenal
| cause

l/Prlmary Ajﬂgrﬁu_lous_o.ue;p;od,uCﬁQn : 02
'of aldosterone with resultant
isuppression of the renin-angiotensin ‘

:system & decreased plasma renin
ractivity.

Hyperaldosteronism

'Seconda_ry : Aldosterone release A group of conditions characterized by
ioccurs 1n response to activation of  chronic T4 aldosterone secretion.

i the r%ystem. [

2ot ﬁ

Prlmam hygeraldosteromsm s

\)on\ aclreng

TS AT e

gd“’ i Bilateral nodular hyperp1a51a of the adrenal
@0‘5 >+~ glands. e

The most common underlying cause of primary
hyperaldosteronism, 60% of cases.

The pathogenesis is unclear (idiopathic),a s b,-
ors. germllne mutations in the KCNJ5 ger
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Prim'a!y hyperaldosteronism :
Familial hyperaldosteronism

..........................................

' . Rare, genetic defect that leads to
i overactivity of the aldosterone

synthase gene, CYP11B2. Born W'“‘
;S pmbk”'f" i

O\J(:c‘-(\(\ \\rﬂ\‘B dh/“émné

g cecnl?

|

Primary hyperaldosteronism :
Secondary hyperaldosteronism

. Activation of the renin-angiotensin system [ ] aldosterone
release. N

o+ Characterized by t+t levels of plasmg,renin, 'r,} ag_sm' h:
: S OARr YV
1. Decreased renal perfusion (arteriolar nephroscler

artery stenosis) pralpam ':.

-ial hypovole
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{The most important clinical L A 3y Vot (,L.
-consequence of '
o » ’). WM
Ror -'s e o 5 Hypokalemia due to renal K+ wasting.
i \e| iPrimary hyperaldosteronism | P Can cause neuro-muscular s -
v e ot common | Manifestations; weakness, paresthesiasr D Jou
";caus ndary hypertension. . . Vvisual disturbances, & occasionally frank

Hypert'gtipn’ & its long-term
effects; left ventricular

Cl In ICa l e.° I hypertrophy, & an increase in the (i

Y prevalence of adverse events -
' Featu res : 3 . (stroke & myocardial infarctio J -

i L5 imeresise c/errw" o'l

(I'//y 'b)ls‘ s‘-—’:l K &L-:b
; | 9@@)»6\*&»& By, Ha el

a& fenot \ )
<

9euma| J) . »e
(o\fo‘fj,‘}'cshg) 50,\“ J},\ hot mones

goMJ ' U&“g‘ Ay
may stem from \P‘L‘LJ JL s <\H QS

: (1)Primary gonadal disorders
(2)primary adrenal disorders. §-%10

Unlike _gonadal androgens, adrenal
__Qr_ggen is regulated by Gﬁg
excessive secretion can present as an
isolated syndrome or in combination
with Cushing disease features.

h
The adrenal causes of androgen
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¥ AR dlSOI:derS: Characteri-;;;i"l;}-:;'}; --------------------
enzyme involved ;

. 1t10nl:] adrenal hyperplasia DTTT production £ .
cortisol precursor steroids [ channeled int : 0 0
encess i <—androgens [] Yirils : Into synthesis o

HLEE
y (mc,rc Se\'m’ CMC ﬂ('lsil‘c mlc,)
CerFaln enzyme defects also may im ‘%
adding salt loss to the virilizing

pair aldosterone secretion,

syndrome.
The most common enzymatic defe

t.fis 21=hgdroxxlase deficiency 5,
(> 90% of cases) cbiﬁ)ﬁib‘ 7Y G Jshwo

matalion o Plac | Ponal  sleps that
@ea I'o PfoJ:.uzL."on c»r‘iso| (Jc?—ecL'{s emdma i

u

’ S |

- Congenital adrenal hyperplasia (CAH): .%(fp *
21-hydroxylase deficiency

Deficiency may range from a k to a mild loss, :r 3 *Tf
depending on the nature of the mutation.

In the adrenal glands cortisol, aldosterone & sex ster

are synthesized from cholesterol through various b
_intermediates.

..........

T
g'droxylase is required for s
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® In 21-hydroxylase deficiency, excessive androgenic

e activity causes:
; I | n | Ca I %% asculinization in females: clitoral hypertrophy &
P

: seudohermaphroditism in infants to oligomenorrhea, J (4 C
Features =+
2.

Zeve r irsutism, & acne in gostpubertal girls. ™

\Depending on the nature T In males, androgen excess is ass/w enlargement of the
'm : externahﬂiga_g other evidence of precocious

symptoms may be: puberty in young patients. Most men with CAH are

.h—‘ -én"l"" .

a ‘ fertile but some have oligospermia.
i 4— e eriod, later i ® one-third has aldosterone deficiency,
" } g;‘::;ﬁi%%:ozr (less commonly)l ® CAH should be suspected in any neonate with
4 y 50 \ . a1t
§ h‘jm"r : ' +Be with or without i ambiguous genitalia
i l aldosterone & glucocorticoid |
 def. j bg
: ! SR o)
\d :

|
| i; \_‘
".

ADRENOCORTICAL
L. - ICIENGH

« Caused by either primary adrenal disease
(prima alism) or decreased

stimulation resulting from_gu_deﬂclency

_(secondary hypoadrenalism).
—
« Primary adrenocortical insuffi

1

2,
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“ er_-hous'e-F_riderichsen S e, R YO SRR
 Sudden mhdmml of long-term corticosteroid therapy ,
chronic adrenal insufficiency {

o
[N

* Stress in patients with underlying

Three clinical settings: g
1. Individuals with chronic adrenocortical R
insufficiency may develop an acute crisis

after stress that taxes their limited Adrenal Crisis

i physiologic reserves.

Patients maintained on exogeno

S
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3. Massive adrenal hemorrhage may destroy

enough of the adrenal cortex to cause

acute adrenocortical insufficiency,

causes:

a. Patients maintained on anti-coagulant
therapy.

b. Jﬂ1§ﬁoperative patients who develop
disseminated intravascular coagulation

G i

syndrome) : en in_effect ?, more

S e - ————————

AR
i 5 que'\ﬂl ) Yoxins ) Com
| 8pt) SUlel) 5ps ey ol o8 Vie

©WebPathology

Waterhouse
Friderichsen
syndrome

- -t
A
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Adrenal Crisis

c. Pregnancy.
1 d. Patients with overwhelming sepsis Acute adrenocortical
. (Waterhouse-Friderichsen Insufficiency

common in children. L"D ] — Vs
al pery Py
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An uncommon disorder resulting from
progressive destruction of the adrenal
cortex. ¥
« 00% of cases are caused by four , 02

i disorders:

clegullhs .
a.dr;

-------

bl X

—

Addison Disease )
G

{ A. Autoimmune adrenalitis.
. B. Tuberculosis. con awccl adrena
i C. The acquired immune deficiency

syndrome _S——-AIDS) ' Chronic Adrepacostical
! D. Metastatic cancer; Most commonly Insufficiency

! carcinomas of lung & breast

—

Clinical Manifestation do not appear until at
least 90% of the adrenal cortex hasbeen - SESES

ompromised Hypoglycemia

A result of gl icoid deficiency &
impaired gluconeogenesis.

Initially Nonspecific

Progressive weakness & easy
fatigability

Gl disturbances

Anorexia, nausea, vomiting,& e
~ diarrhea.
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