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Connective tissue —{_

Adrenal gland

Superior surfac- of
kidney

capsule

Tissue area

(adrenal cortex)

- Zona fasciculata Glucocorticoids

(adrenal cortex)

Skro

Hormones released

]— Zona glomerulosa — Mineralcorticoids —

(regulate mineral
balance)

(regulate glucose

o/ metabolism)

- Zona reticularis —— Androgens

(adrenal cortex)

- Adrenal medulla ——— Stress hormones —

(stimulate
masculinization)

(stimulate
sympathetic ANS)

Examples

Aldosterone

[ Cortisol
Corticosterone
L Cortisone

Dehydroepian-
drosterone
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[ Epinephrine

| _Norepinephrine



Adrenal

disorders

= Non-neoplastic:
+«¢* Adrenal insufficiency: }ldpa ﬂﬂf—hon -

» Acute Adrenocortical Insufficiency.

» Chronic Adrenocortical Insufficiency: Addison Disease.

*¢* Adrenal hyperfunction: QZJ@?‘

> Cushing Syndrome. 1 glugacorhicoicls Fr5«l4a
> Hyperaldosteronism. A alloZofn glwme/ whosa

> Adrenogenital Syndromes A andiogin Q‘H C \“J 0\‘[‘( S

= Neoplastic:

** Adrenalcortical tumors.
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** Adrenal medulla tumor P\fl{’o ch/o uno @f’om.\
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= Hypercortisolism (Cushing syndrome) is caused by

elevated glucocorticoid levels.
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hypef NStz a

high blood pressure.

abdominal obesity but with thin arms and legs.

reddish stretch marks. (stio)

Signs and

round red face.

symptoms

fat lump between the shoulders.

weak muscles and weak bones.
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acne and fragile skin






Eﬁﬂ/ﬂ/‘&é of 8l“m@ﬂmd21 = Morphologic changes in the adrenal glands

_ depend on the cause of the hypercortisolism
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@@ exogenous glucocorticoids, suppression of endogenous ACTH.
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} ACTH dependent Cushing syndrome Flom Oitsta’ é;ylbf\ﬁ«!ma;.

(3) macronodular or micronodular hyperplasia:
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primary cortical hyperplasia.
S~ AdeAnl— —

(4) an adenoma or carcinoma.
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o] conditions characterized by chronic excess aldosterone secretion.

PIOSIN 3pi 3\ o s, CE2F

0
B . )
_ = A-primary hyperaldosteronism are: S hportong@on. + hpelralinic

(exgive aldosforon. )
Bilateral idiopathic hyperaldosteronism, characterized by bilateral nodular

h¥gerglasia of the adrenal glands.
7% Adrenocortical neoplasm, either an aldosterone-producing\adenoma (the
Hyperaldostero i e-prody
most common cause) or, rarely, an adrenocortical carcinoma.

n |Sm . é‘ familial hyperaldosteronism may result from @ g
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(= Adrenogenital’syndromes refer to a group of disorders

caused bytandrogen excess, which may stem from a

_ number of ¢tiologies, including primary gonadal

disorders and several primary adrenal disorder.

it

Adrenogenital CCould be caused by :

1\ Primag gonadal disorders(increase gonadal
androgen). ~—

(2 -Acquired ;Adrenocortical Neoplasms. can occur at any
age, trequently malignant .

syndromes
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= Virilization in female or precocious puberty)in male.

= Patients hav@ risk for acute adrenocortical insufﬁciency>
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C I—l N I CA L 'S,Noteﬂém&ro@formation is regulated by ACTH |, thus

F E ATU R E S [increase androgen can occur as apure syndrome or as a component of

cushing syndrome. |
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= May be primary adrenal( disease affecting the adrenal
-  — A\

gland ) :

¢ acute (called adrenal crisis).
/‘

= secondary to destruction of the pituitary as in EHAN’s

( syndrome) or non functional pituitary adenoma

AD R E NOCO RTI C Fable 20.7 Causes of Adrenal Insufficiency Aol .
AL Acute Sl

Waterhouse-Friderichsen syndrome

l N S U FFI Cl E N CY Sudden withdrawal of long-term corticosteroid therapy

Stress in patients with underlylng chronic adrenal insufficiency

Chronic

Autoimmune adrenalitis (60%—70% of cases in developed countries)—

p% M includes APS| (AIRE mutations) and APS2 (polygenic)
6M5M ng Q’j)’l(}{/?@ : Infections
I - i Loss Tuberculosis
% ]@ * uh) MUM T geesSVE lo]OO D Acquired immunodeficiency syndrome
Fungal infections
WA
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Bl WE%J,L“}L&J\ & ~ Sarcoidosis =
(Pitwitary) —. nege sis < WP_({W on ¢= Systemic amyloidosis
Cuattiny bloack suplly 130 + sho O/E Metastatic disease
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Figure 19-39 Waterhouse-Friderichsen syndrome| Bilateral adrenal
hemorrhage in an infant with overwhelming sepsis, resulting in acute

i%ncﬁmdl VS ‘% adrenal insufficiency. At autopsy, the adrenals were grossly hemorrhagic
B and shrunken; in this photomicrograph, little residual cortical architecture
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-Chronic adrenal cortical insufficiency, required immediate

“therapy. _s—— —
****Causes include:
IE Autoimmune cause} 60-70 % , may be sporadic or
Addison’s disease. familial, linked to HLA-B8 or DR3 ,often multisystem
involvement. — i

2-{Infections e.g. TIlberc.ulosis ,fungi .

3- Metastatic tumors destroying adrenal e.g. lung ,breast,
...others — - * -




Morphology &
Clinical featuresin

ChronicAdrenal
Insufficiency :

bew igr g Prap B Pos
= Morphology depends on cause : h>

Autoimmune shows irregular small glands, with cortex heavil }/
infiltrated by, lymphocytes, medulla normal. -~ (zxes ks

In T.B. —>Caseating Granulomg — centel cheeay matenol

sabed bz shic
In metastatic CA — Type of primary tumor

In secondary to p1tu1tary cause, the adrenal is shrunken
- e

» In general, clinical manifestations of adrenocortlcal
insufficiency do not appear until at least 90% of the adrenal
destructed. = 1
destructed
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v ADRENALCORTICALTUMORS
DREN
. v ADRENAL MEDULLATUMOR
Adrenal tumor: ADRENALMEDULZATUMO




'% Malignant epithel@umor o{f adrenal cortical cellg

= Adrenocortical carcinoma (ACC) is a rare endocrine
\_‘v\f
tumor with high mortahty

= More often 1nvolve§ left adrenaq Rleﬁ to right rat@— 1.2:1

= Functional adrenal cortical carcinomas have the

1 following symptoms related to hormone production:
adrenalcortical e P

moSk commae.
iouleto. o cortisol excess (Cushing syndrome, rapid onset)

—_——————

T : . :
icularis » sex hormone secretion (mainly a ndrogengcausmg
hirsutism, virilization and menstrual irregularities)

>
6|OM oYl s 8% fido_sw (hypertensmn hypokalemia)

B pvper aldoshiao i Sm



= Encapsulated, usually yellow color: single or multiple.
= Size variable 1-2 cm, up to large tumors
—— _
= Malignant tumors may show necrosis, hemorrhage and
—_—— —

are usually larger.
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Morphology
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Histology: o BV

Large cells with granular clear to eosinophilic cytoplasm, often pleomorphic. and. bujper chvomasio end inclusions

Invasion of thick fibrous capsule

Lymphovascular invasion.
caf?ﬂ‘jﬁ;U VORI gole oS e BB

Areas of necrosis, hemorrhage, degeneration are common

e nulear polymofpluism < RS s :
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= Pheochromocytomas are neoplasms composed of

chromaffin cells, which, like their nonneoplastic
counterparts, synthesize and release catecholamig.

= Sometimes described as Ruleof 10% Tumor because :
m 16N

= *10% biljatgral., —
Tumor of the adrenal : 10 %multiple,
M ed U | |a 2 10% non functional

——

pheochromocytoma

* 10% familial, may be part of MEN syndrome.

* 10% Malignant. p‘o Mt it (c
* 10% extraadrenalsite. |, 4/ Jaog{.

*25% associated with genetic mutation.
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= well circumscribed, small to large in size

s

Morphology
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= Nested (zellballen), trabecular patterns.
B =

_ = Nests of cells (Zellballen) with abundant cytoplasm filled with
granules containing catecholamine.

= Malignancy confirmed by METASTASES 50
-—

Histology
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