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) ATHOLOGY OF THE ADRENAL GLAND: CORTEX
e
ypercortisolism = Cushing syndrome (Cs
35) i

EX0genous acmini :
=2OBENOUS administration of steroids is the most common

Cause Of CSY' z)\_-)y\})\ EN\J}JJVU*" ’MM,U Cortisen ‘;//‘l i g\‘

‘/\’\-’\_/*\/‘ s e

* %k
Endogenous( Sy IS : —s( ot 31 sl 2, 3 Z_;:yx s of JW L s

Q»J‘/ L}’c’)}

J ':3M it
‘) Most often due to'Cushing.disease =(Primary hypothalamic-

Wﬁ ary'diseasa; mostly resulting from ACTH-producing
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@ Rarely, the anterior pituitary contains areas oficorticotroph

serplasio without a discrete adenoma.
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@ The elevated levels of ACTH in Cushion disease cause
secondary bilateral adrenal nodular cortical hyperplasia,
resulting in hypercortisclism.
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{OTherefore, the biochemical@ non of Cushing diseas, .

elevated serum levels of both cortisol and ACT H.
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F 20-35: Schematic representation of the various forms of
Cushing syndrome, showing the most common # exogenous
(iatrogenic) form, & illustrating the 3 endogenous forms,.
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(1) Primary adrenal T,
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i usly. g
(adrenal Csy) because the Jdrenals function autonomously o
ACT H
**|t is responsitle for up 20% of cases of endogenous C'sv, & a3
caused by a unilateral adrenocortical T, which may be either p=
: d CorkisSon
(1) Adenoma or (2) Carcinoma, or rarely by (3) primary
bilateral adrenal cortices hyper lasi
£t The biochemical sine qua non of adrenal Csy IS elevated -
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-aneoplastic secretior of ectopic ACTH by nonendocrine
waccounts for most of the remaining cases of endogenous Csy
(30%), by causing adrenal nodular cortical hyperplasia.
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Commonest re< ponsible T is a small cell carcinoma of the lung

(SCCL), but others, including carcinoid T, thyroid medullary ca.,
& pancreatic islot cell T, have also been associated with Csy.
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#The morphologic features In the adrer '
sease there is Bilateral

(1) In exogenous steroid-induced di

al include:

cortical atrophy (F 8.17).
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(2) Bilateral diffuse or nodular hyperplasia

**(most common finding in endogenous Csy). e Som
**|t is found in 60% to 70% of cases of endogenous Csy.

**The adrenal cortex is diffusely thickened & yellow, as @ result
of an h in the size & number of lipid-rich cells in the zonae

fasciculata & reticularis.
**Some degree of nodularity is common but is pronounced in

nodular hyperplasia (F20-36 & 8.18).
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This takes the form of bilateral, 0.5- to 2.0-cm, yc_eﬂow nodules
scattered throughout the cortex, separated by itervening areas

of widened cortex.
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**This macronodularity appears to be an extension of the
diffuse hyperplasia, because the cortex between the nodules

exactly resembles that found in the diffuse form of this
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(3) Adrenocortical neoglasms (see Iater F8.20+21& 20-37)
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**The most con mon morphologic changes in the pituitary

gland in Csy, regardless of the cause, resulting from high

levels of endoge¢nous or exogenous glucocorticoids, are

termed "Crooke hyaline change",
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in which the normal granular, basophilic cytoplasm of the ACTH-
producing cells in the anterior pituitary is replaced by
1omogeneous, lightly basophilic material, as a resylt of
ytoplasmlc accumulation of intermediate keratm fllaments




Hyperaldosteronism l
**Excessive levels of aldosterone cause Na retetion &

K excretion, with resultant hypertension & hypo,\a/erma
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»Secondary hyperaldosteronism, in response to actlvatlon
of the renin-angiotensin system. It is characterized by

1 levels of plasma renin in conditions associated with:

g A .
(1) i renal perfusion (arteriolar nephrosclerosis, renal artery

stenosis),
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(2) Arterial hypovolemia & edema (CHF, cirrhosis, &
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nephrotic syndrome).
(3) Pregnancy (caused by estrogen-induced | in plasma renin

substrate)
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» Primary hyperaldosteronism indicates a primary,
autonomous overproduction of aldosterone, c: used

either by
(1) an aldosterone-producing adenoma (A) in 80% of cases, or

(2) by primary adrenocortical hyperplasia in 15% of cases,

Lo 5t Lo




with resultant Suppression of the renin angiotensin
system & | plasma renin activit, — 22 i

>
Aldosterone- ~secreting A, are mostly solitary (F8-21), socalled
(Conn syndrome),
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m in @), encapsulated, with bright yellow . =)

C/S & Aare corhposed of lipid-laden cortical cells of uniform

size & shape; with occasional nuclear & cellular pleomorphism
(F20- =. | B e T e

VLo | ‘LAS.)S (_2@)\9 &@\ 'q/o_\ym urso L Lle Ui e
=2 R

" \ ¢ A
A , _ Z 3
s slilgih S, Nucleo 4 cellwlay B et e

*
*Aare small (<2 ¢

¥

*

Q\V..o»«f\ ov Q\n]gm

* cendocrine abypiq ) e lor &

**A characteristic feature of such A is the presence of
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?eosmophﬂlc Iammated cytoplasmic inclusions, known as ‘
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/:cyplcally found cfter treatment with the anti-hypertensive drué thgrid.

spironolactone, which is the drug of choice in primary

hyperaldosteronism.
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**|n contrast to cortical adenomas associated with Csy, those pi
. 2 a P
associated with hyperaldosteronism do not usually suppress

‘th
ACTH secretion. Co
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**Therefore, the adjacent adrenal cortex & that of the {
contralateral gland are not atrophic. , ol
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»-In about 15% of cases, primary hyperaldosternnism is caused
by bilateral primary adrenocortical hyperplasia, characterized

by bilateral nodular hyperplasia of the adrenal glands, hig
similar to those found in the nodular hyperplasiia of Csy
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ADRENAL INSUFFICIENCY (hypoadrenalism):
Types:

Advenal

ol o HOovmone ZL;J '1 als
(1) Primary g ol et i
Y acute (adrenal crisis) hypoadrenalisr,
. g

",g ohs Sle, U, g Crises ¥
(1) Primary chronic (Addison disease) hypoadrenalism,
due to primary adrenal disease (90% of cases are due to

autoimmune adrenalitis, TB, AIDS or metastatic cancers),
*

(P Adremal o wen gusy %
(1) Second ical i cte
ndary adrenocortical insufficiency cau: ed by a

deficiency of ACTH, resulting in | stimulation of the

adrenals.
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nctv (1) Primary acute adrenocortical insufficiency (adrenal crisis):

® » patients with chronic adrenocortical insufficiency may
S

ecute
teises

*occurs commonly in the clinical settings listed in Table 20-7.

develop an acute crisis after any stress, because of the
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Addisos,
inability of the atrophic adrenals to produce more disease
glucocorticoids hormones needed by the stress.
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Classically associated with Neisseria memngltldts septicemia
but can also be caused by Pseudomonas, pneumococci, &

Haemophilus influenzae.

The pathogenesis of this catastrophic syndrome probably
involves endotoxm induced EC vascular i injury with associated
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() Primary chronic adrenocortical insufficiency = Addison

Uncommon disorder, resulting from progressive destruction
of the adrenal cortex.
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**The ACTH levels are elevated (Why?) & there is skin hyper

Pigmentation because melanotropic hormone l=vels are high.
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