TheAdrenalGlands

The aim of this presentation ie:

1) highlightsome of the fundamentals thought in the
basic sciences modules to

2) facilitate a better understanding of the strategies
adopted Iin clinical medicin&hen investigatinghe
functions of the adrenal glands

The referenced general internal medicine textbook IS:

Chapter342 6 Di sorders of theandhdr enal Co
chapter 343 O0Pheochromocyt omado

In: Longo DL, Fauci AS, Kasper DL, Hauser SL, Jameson JL,

Loscalzo J. Harrison's Principle of Internal Medicine .18 ed.

McGraw - Hill Professional; 2011.

NB If no reference appeara sidéhe general referencelasrison's Principle of Internal Medicine
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The Investigations of the Adrenal Glant
Essential for understanding this presentation

1) Anatomy:The Adrenal Glands and their
surroundings

2) Bilochemistry:Hormones produced by
the AdrenalGland

3) PhysiologyFunction of the hormones
produced by the Adrenal Gland

First then can one start on a journey to

Investigate abnormal functions of the Adren
gland
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The Investigations of thAdrenal Glands

Objectives

1) Describe the mechanisms of endocrine
hypofunctionand hyperfunction.

2) Differentiate amongrimary, secondary
andtertiary endocrine disorders.

3) Discuss based on the normal
physiology- the rationale behind the
Investigations of the functions of the
Adrenal Glands.
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The Investigations of the Adrenal Glant
Essential for understanding the investigations

1) Anatomy:
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Essential anatomy

Question.
Can a tumor
grow with [N
out causing SN
pain ?

Adrenal gland

Yes the gland
IS embedded
In fat that can
0S WLIdzaRf Ureter
aside with out 4
causing pain? National Gancer Instute

Renal pelvis

National Cancer Institute (NCI), Aldoofring
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Essential anatom

Note

arteries %
Help text:
Arich blood supply is essential for the optimal function o

\V[5] the adrenal glands. Each gland is supplied bysthgerior,
middle and inferior suprarenal arteriewhich arise from thg"
Inferior phrenic artery, abdominal aorta and renal artery
respectively. The blood reaches the outer surface of the
gland before entering and supplying each layer. When th
blood reaches the adrenal=ntre, it flows into the
medullary vein The medullary veins emerge from the hilu|
of each gland before forming the suprarenal veins, which
join theinferior vena cavan the right side and the lefenal

veinon the left.
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http://www.endocrinesurgeon.co.uk/index.php/anatomy-of-the-adrenal-glands

Essential anatom

N[o](S
a rte r I e S * Right and left inferior phrenic arteries, Left inferior phrenic vein

Left superior suprarenal arteries

and
veins ' < \\\)) et

eft suprarenal vein

eft inferior
suprarenal artery

eft renal artery

Left renal vein

Right renal artery
Right renal vein

Inferior vena cava wWWW.endocrinesuraeon.co.u

Adrenal Gland7
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http://www.endocrinesurgeon.co.uk/index.php/anatomy-of-the-adrenal-glands

Essential anatomy

Copyright © The McGraw-Hill Companies, Inc.

Capsule - -Capsule

|
P e Zona glomerulosa
Capsule | 1 ‘ 1

Adrenal medulla

— Zona fasciculata—
Adrenal cortex —

Which hormones are produced where ?
Mineralocorticoids (Aldosterone) in zoggomerulosa
Glucocorticoids (Cortisah primarily zondasciculata
Sex steroidgrimarilyin zonareticularis
Catecholamines in the adrenal medulla
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The Investigations of the Pituitary Glan
Essential for understanding the investigations

2) Bilochemistry:
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Essential biochemistry

hestructure of the steroid

v

2011-11-09 ©lassennielsen.com

hormones:

We have 4 Rings
3 with 6 carbons
1 with 5 carbons
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Essential biochemistry

henomenclature of the steroid hormones:
242

6
o 29 The rings by capital letters
The carbons by numbers
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Essential biochemistry

he nomenclaturef the steroid hormones:
242

241
22 24 26

Note naming of side chains
21

6
28( 29
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Essential biochemistry
he nomenclaturef the steroid hormones:
[ SGQa RSEfSUSZUIKAA aAR

21

2 24 26

6
28( 29
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Essential biochemistry
he nomenclaturef the steroid hormones:

Lets rearrange a little more

21
2 24 26

6
28( 29
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Essential biochemistry
he nomenclaturef the steroid hormones:
What do we have ?

21

Cholesterol

MT [ Qa
Thetotalnumbers2 ¥ / Qa Aa dzaSR (42 O
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The long process ¢ 2129

making the steroid 1%}H
hormones o

We start by removing the side chain
LaAY3I UKS Wickamkt S a

Of SI g IS Syl eysSQ
And we havePregnenolone
b20S 6S KI OS y29

C X X X X )
5&:;%3@ Adrenal Glandl6




Naming can be ,
confusing csyme

Pregnenolone

W/ K2t S& @@mﬂ\ty Of 'SR 3S
classicahame

In 1992 a more systematic database friendly

EnzymeNomenclaturevas introduced by

Nomenclature Committee of the International Union of
Biochemistry and Molecular Biology (NOBMB)

T
QIAGEN" . le S : , Adrenal Gland17



http://www.youtube.com/

A look at the UBMB

nomenclature

Cholesterol

Ideally we should now call our enzyme EC 1.14.15 a . L, R
- - ] — [ SuQa ul 1S

X Nofton-  @ssewes- () ientiy Soe - N In the database
ﬁ - ~ [] p= v Page~v Safety~ Tools » @I' I @@%

™

ENTRY EC 1.14_15_&
NAME Cholesterocl monoo
Cholestercl deasmolase
Cytochrome P-4505CC

Cxidoreductases

enase (side-chain-cleaving)

It has an unique
4-Methylpentanal + Oxidized adrenal ferredoxin + HZ0 enzyme number

SUBSTRATE Cholestercl
Peduced sdremsl ferredoxin
Dz

ERODUCT Pregnenclone

It gives the names

Oxidized adrensl]l ferredoxin

coracTon  meme used and the class of

COMMENT 2 heme-thioclate protein. The reaction proceeds in three stages,

with hydroxylation at C-20 amd C-22 preceding scissicn of the y"l
gide-chain at C-Z0. enz e
PRTHWAY PATH: MEP0O0140 CZ2l-Stercid hormone metabolism
DISERASE MIM: 1124385 Cytochrome P450, subfamily XIZ (cholestercl side chain

cleavagel; Polycystic ovary syndrome with

hyperandrogenemia (2] NOte it IS a

MOTIF PS: PE0O0EE F—[SCGNH]-x-[GED]-x—-[BHPT]-x—-C—[LIVMFEP]-[G2D]

GENES HS5&: CYP112(Hs_7&8205) h MSO
STRUCTUmEs DDB. 1sCC Cytochrome

DBLINES University of Eeneva ENZIYME DATA BANWEK: 1.14.15.&8

WIT (What Is There] Metabelic Reccnstructicn: 1.14.15.8
SCOP (Structural Classificaion of Proteina):- 1.14_15_&

@ ¢ DBEGET integrated database retrieval system, GenomeNet

Adrenal Glandl18




A look at the UBMB

nomenclature

Pregnenolone Cholesterol

#
;l | @ http:/ fwww.biclogie.uni-hamburg.de/b-online/kegg/kegg/db/ligand/enz/1.14.15.6.htrnl

— It also gives the
* Norton - () Safe Web ~ () Identity Safe ~

- v [ o= v Pagev Safety~ Tools v g~ [ N W] 53 reaCtlon,
Substrates, products
— e s and cofactor

HAME Cholestercl monocoxygenase (side-chain-cleawing)
Cholestercl desmolase
Cwvtochrome P-450S5CC

BEACTICH Cholestercl + Beduced adrenal ferredoxin + 02 = Pregnenclone +
4-Methylpentanal + Oxidized adrenal ferredoxin + HZO

SUBSTRATE Cholestercl
Heduced adrenal ferredoxin . 0
oz Note it gives the

BRODUCT FH:EQ:IEIP:JJ!HE L(r]()\A/r] (jis;EEEiS;EEE;

4-Methvlpentansl . ]
Cuidized adrensl ferredoxin aSSOC|ated Wlth

0
{

EGXJJ

H20
COFACTOR  Heme the enzyme
ES&E;&;“ ;hazme—thinlate protein. The reaction proceeds in three stages,

with hydroxylation at C-20 amd C-22 preceding scissicn of the
sjide-chain at C-2Z0._

BATHWEY PATH: M&POJ140 CZl-S5teroid hormone metabolism

DISERASE MIM: 113435 Cytochrome P450, subfamily ET2 (cholestercl sid ain
cleavagel; Polycystic ovary ayndrome with
hyperandrogenemia (2)

DBLINES University of Eeneva ENZIYME DATA BANWEK: 1.14.15.&8
WIT (What Is There] Metabelic Reccnstructicn: 1.14.15.8
SCOP (Structural Classificaion of Proteina):- 1.14_15_&
I

DBEGET integrated database retrieval system, GenomeNet

Adrenal Gland19
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Naming can be
confusing

But newer books (i.d. | NINJR) aseAndthea
code CYP21A1

C X X X X )
5&:;%3@ Adrenal Gland20



http://www.youtube.com/

Naming can be B
confusing “
; ‘@ - CYP21A1

Pregnenolone Cholesterol

A 3 minutes hint as to why yet another

code is used
http:// www.youtube.com/watch?v=983Ihh20rGY

('] Tube

But newer books (i.d. | NINJR) aseAndthea
code CYP21A1

. X X X X
DO ®
QIAGEN" Adrenal Gland21



http://www.youtube.com/
http://www.youtube.com/watch?v=983lhh20rGY
http://www.youtube.com/watch?v=983lhh20rGY
http://www.youtube.com/watch?v=983lhh20rGY

Pregnenolone Cholesterol

Yes!

ThecodeCYP21Als thegene symbofor the
gene that codes for the BC 1.14.15.6 /
Cholesterolsidechain cleavage enzyrfe

The HUGO Gene Nomenclature Committee is the only
worldwide authority that assignstandardizechomenclature
to human genes.

The HGNC approves both a shfotm abbreviationgene symba), and also a
longer and more descriptive name. Each symbol is unique and the committee
ensures that each gene is only given one approved gene symbol. This allows
for clear and unambiguous referencegenesand facilitates electronic data
retrieval from databases and publicationBttp://www.genenames.org

a‘IA%EI:‘” Adrenal Gland22
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Aldosterone pathway

CYP21A1

Progesterone Pregnenolone Cholesterol
(Proggstogen)

CYP21A2

(@)

H,C
Ly
(&1 "

(@)

11-Deoxycorticosterone

CYP11B1 o

—_ lb23GS 1t R2aAGSNRYS

(Glucocorticoid)

CYP11B2

I

Aldosterone
(Mineralocorticoid)

Adrenal Gland23



Cortisol pathway

CYP21A1

Progesterone Cholesterol
(Progqstogen)
CYP21A2
o §'ﬂ\ 17a.-Hydroxypregnenolone
HE (R )
e P N CHa

CYP11B1

17 a-Hydroxyprogesterone

cveauz | Note alternative
pathways exists

DOE HSD3b ©.
OF H3C OH
1
11-Deoxycorticosterone HLC a
GGL
. (@)
C

Corticosterone
(Glucocorticoid)

11-Deoxycortisol

CYP11B2 CYP11B1 1
P (ﬁ;)\\l\ o Ho._ MG Lon©H 7 A =
EIos = ﬁl’l ‘b 2U0US [ 2N A F
(7)// \A:\i; (:;t/; rone o c H
(Mineralocorticoid) ortisol

(Glucocorticoid)




Sexsteroid pathway

a

Progesterone
(Progqstogen)

CYP21A2

W H

an

HSD3b
—_J&T <

Pregnenolone

CYP17 :CC
1 cypy

CYP21A1

J _JATA

11-Deoxycortico

CYP11B1
\

“IM C

1 Note the that
Testosterone and
AUQa

n [ Qa

LINE (

IJHW~
- Corticosterone

(Qlucocorticoid)

~ ~OH
C .
3 \ I\\\\‘ DH

H.C t"';\]”‘ )

Note Estroneand
9 u NJ R)\ 2 t

Aldosterone
(Mineralocorticoid)

T
QIAGEN®

Cortisol
(Glucocorticoid)

Estrone
(Estrogen)

K

Testosterone
(Androgen)

g g\ N ng v

@ﬁ ﬁ
HO

Estradiol
(Estrogen)
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The Investigations of the Pituitary Glan

! /,;"

S

Cholesterol

Glucocorticoid Mineralocorticoid Mineralocorticoids
precursors precursors

MR The same
lipecy pathway's

CYP11B2 Cc ¥ CYP1182
Pregnenolone ———megesterone ——bDeoxycomco ~————— Cortico- —————p 180H-Cortico- —————p Aldosterone
sterone 1 sterone sterone
POR|) POR|) cyP118

CYP17, ;\1| (.V»’“w?n'\'l

lllustration

S e— ;
pregnenolone _— progesterone ——————p Deoxycortiso| ——————p Cortisol «————  Cortisone

e = - NNJR
POR| 1
CYP17A1

[PoR) s Glucocorticoids
'

QWPﬁﬁw
A\

' \//\\\/

14
,;}/T\/

P NG
g HSD178 SRDSA
DHEA ————— Andro- —————p Testosterone ———— 5-Dihydrotestosterone

stenedione
PAPSS2|

SULT2A1 | Adrenal Androgen Androgens
s precursors

A~ A
/!- ,9\/
Joo;

DHEAS

Source: Longo DL, Faucl AS, Kasper DL, Hauser SL, Jameson JL, Loscalze ):
Harrison’s Principles of Internal Medicine, 18th Edition; www.accessmeadicing.com

Copyright © The McGraw-Hill Companies, Inc. ANl rights reserved.
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The Investigations of the Pituitary Glan
Essential for understanding the investigations

3) Physiology:

2011-11-09 ©lassennielsen.com Adrenal Gland27



Stressors
(physical, emotional, including
fever, hypoglycemia, hypotension)

Circadian
rhythm

-
P

CRH ©

4

Circulating
Cortisol

2011-11-09 ©lassennielsen.com

Physiology

Higherlevel stimuli

Negativefeed- back

Two loops
CRHbHACTH hfeedback to the
hypothalamus

ACTHbcirculating free Cortisol
[bfeedback to anterior pituitary
and hypothalamus

Adrenal Gland28



Physiology cortisolcircadian rhythm

Relevant for when you

want to test¢ note peak
around 9 o'clock in the

morning

-
-
—
Q
@
o
O

»
‘\\_/\»/ .;'Q\“\

/
":rs&t-:'{./_.,_-\\'.-\-- pp——

\.\\ \.\\’

-

N \_\

MESOR: 5.25 ug/di (145 nmol/L)

() ' 14 ! T ' 2 Y Y Y 1 2 T . 4 ! 2 T ' 13 T T
22 2324 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
Clock time

Source: Longo DL, Faucl AS, Kasper DL, Hauser SL, Jameson JL, Loscalzo ).
Harrison'’s Principles of Internal Medicine, 18th Edition: www.accessmedicine,com

Copyright © The McGraw-HIN Companies, Inc. All nghts reserved,

Figure 342-3 Physiologic cortisol circadian rhythm.
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Circulating blood volume . Re m e m b e r
Renal soffum Aldosterone

retention (and
' potassium excrelion) Ren;le;;:[}rl;&on IS CO ntrOI Ied
7N / by the renin
i .»--A'dren*a‘l <! Vasoconstriction SySte m

[Aldnctornae] Juxtaglomerular
Aldosterone | release ch"s

\ e Only very

Activation of { Ang:citen?nogen

Angiotensin |l receptor .
type 1 (AT 1 receptor) | Renlnvi — Ilttle by

2 ACTH

rAngiolensin ]

'T Angiotensin |

@ Angiotensin
converting
enzyme (ACE)

Source: Longo DL, Faucl AS, Kasper DL, Hauser SL, Jameson JL, Loscalzo ).
Harrison'’s Principles of Internal Medicine, 18th Edibon: www.accessmedicine,com

Copynight © The McGraw-HIN Compamies, Inc. All nghts reserved.

2011-11-09 ©lassennielsen.com Adrenal Gland30




Physiology

80 ¢ 90% of circulating Cortisol Is
boundto Cortisol Binding Globulin
(CBG) also known dsanscotin

The rest is bound talbuminand only
a minor fraction circulating as free,
unbound hormonelt is believed that
it Is the freecortisol that have
physiological effect.

DhilloWS, Kong WM, Le Roux CW et al. Corbsaling globulin is important in the interpretation of dynamic tests of the
hypothalamiepituitary-adrenal axis. European Journal of Endocrinology 2002;146(22231
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Physiology
So whats the effect of a given dose of

cortisol. Since it Is protein bound would yo
start with a large dose or a small dose?

If all CBG and albumin in the blood is saturated with
cortisol? The amount you administer will be available as
free-cortisol =(be effective)

If CBG and albumin in the blood is not saturated with
cortisol? The amount you administer will first be used to
saturate the proteins and most of the dose might not be
available as freeortisol =(be effective)

1) DhilloWsS, Kong WM, Le Roux CW et al. Cortiswling globulin is important in the interpretation of dynamic tests of the
hypothalamiepituitary-adrenal axis. European Journal of Endocrinology 2002;146(223.1
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The Investigations of the Pituitary Glan
Essential for understanding the investigations

4) Diseases

2011-11-09 C©lassennielsen.com Pituitary Gland33



Hyper- & Hypofunctions of glands

In principle only two things can go wrong:

Increased production (over production) of
hormones:HyperX @igm

Decreased production (under production) of
hormones:HypoX @idm

Of cause there can be many underlying causes
¢cdzY2NE aul NBFGAZ2YS AY
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Glucocorticold Hormone Excess

Typical clinical finding
A note on nomenclature

Cushing syndromeefers to the

};ﬁ Cardiac
[y, hypertrophy

(hypertension)

manifestations of hypercortisolis
from anycause

Cushing diseaseefers to
nypercortisolism from excessive
production of ACTH by the
pituitary gland

Is Cushing disease a primar

secondary or tertiary disease

From Porth and Matfin Pathophysiolog@oncepts of Altered Health states 200

2011-11-09 ©lassennielsen.com Adrenal Gland35



Hyper- ACTH

Hor- Function Releasing | Hypo function Hypercg
mone | (Stimulates) factors Function

ACTH  Adrenal cortical SecondAdrenal Cushinglisease
hormones hypofunction

MSH Melanocytes Skin pigmentation
TSH Thyroid hormone

It Is secondanadrenal

F: |ati ' ' .
FSH WU hyperfunction.CushindDisease

M: Sperm

LH Corpusluteum

GH Growth

It will be increased productioof
glucocorticoiddrom the adrenal

Breast feeding gland.

What will be the result of a
Increased ACTH Production in th
pituitary gland?

ADH Water reabsorb Neurogenig

Oxytocin Uterus Contract Neurogenic
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Glucocorticold Hormone Excess

2-8 Clinical features of Cushing's syndrome. A. Note central obesity and broa u close-up).
and brittle skin in an elderly patient with Cushing's. D. Hyperpigmentation of the knuckles in 5 pati h ectopic

2011-11-09 ©lassennielsen.com Adrenal Gland37



Glucocorticoid Hormone Exces®sting

Test

Plasma cortisol morning

Plasma cortisol evening

After low-dosedexamethasone Nosuppression

After highdosedexamethasone Suppressed

Urinary free cortisol

Plasma ACTH

From Crook, Clinical Chemistry and Metabolic Medicine 2006

2011-11-09

©lassennielsen.com

| Pituitary
dependent

Raised or normal Raised

| Ectopic ACTH |

Raised
No suppression
No suppression

Raised

Raised or normal Raised

Adrenocortical

Carcinoma

Raised
Raised
No suppression
No suppression
Raised

Low

Adenoma

Raised or normal
Raised

No suppression
No suppression

Raised

Adrenal Gland38



SuspectedCushing'ssyndrome

| fAYAOLf &dzALAOAZY 2
Central adiposity, proximal myopathstriae, amenorrheahirsutism impaired glucose
tolerance, diastolic hypertension and osteoporosis

Screening/confirmation of diagnosis

A 24-h urine free cortisol excretion increased above normal (3x)

A Dexamethasone overnight test (plasma cortisol > 50nmol/L-&&a8nafter 1 mg
dexamethasone at 11 p.m.)

A Midnight plasma (or salivary) cortisol > 13®ol/L

If further confirmation is needed/desired.:

A Low dose DEX test (plasma cortisolmol/L after 0.5 mg dexamethasone g6h for 2
days)

N[e)
Yes

Differential diagnosis 1:Plasma ACTH

2011-11-09 ©lassennielsen.com Adrenal Gland39



SuspectedCushing'ssyndrome

Differential diagnosis 1:Plasma ACTH

ACTH normal or high > 15pg/ml ACTH suppressed to < 5pg/ml

ACTHRSLISY RS Y i

ACTHA Y RSLISY RS Y

2011-11-09 ©lassennielsen.com Adrenal Gland40



SuspectedCushing'ssyndrome

ACTHRS LISY RS Y i

Differential diagnosis 2:
A MRI pituitary
A CHR test (ACTH increase > 40% &QLEin + cortisol increase > 20% at6h

min after CHR 108g V)
A High dose DEX test (Cortisol suppression > 50% after q6h 2 mg DEX for 2 d

CHR test and high dose DEX positive CHR test and high dose DEX negativ:

Equivocal results
[ dza KA Yy 3 Ectopic ACTH productio

Inferior petrosalsinus
sampling Locate and
(petrosealperipheral remove

Trans

_ P
sphenoidal 03

\E%e] Bilateral
adrenal

ACTH ratio > 2 at baselin ectopic ACTH
>3 at 25 min after CRH source
100>g I.V.

pituitary

surgery ectomy

2011-11-09 ©lassennielsen.com Adrenal Gland41



SuspectedCushing'ssyndrome

ACTHA Y RSLISY RS Y

Unenhanced CT adrens

Bilateralmicronodularor Unilateral adrenal mass

macronodularadrenal
hyperplasia

Unilateral adrenal mass
Adrenal tumor work up

Bilateraladrenalectomy Unilateraladrenalectomy

2011-11-09 ©lassennielsen.com Adrenal Gland42



2011-11-09

Suspected Cushing's Syndrome

ALGORITHM FOR MANAGEMENT OF THE PATIENT WITH SUSPECTED CUSHING’'S SYNDROME

Clinical suspicion of Cushing'’s
(Central adiposity, proximal myopathy, striae, amenorrhea, hirsutism,
impaired glucose tolerance, diastolic hypertension, and osteoporosis)

Screening/confirmation of diagnosis
* 24-h urinary free corrtisol excretion increased above normal (3x)
« Dexamethasone overnight test (Plasma cortisol >50 nmol/L at 8-9
a.m, after 1 mg dexamethasone at 11 p.m.)
* Midnight plasma (or salivary) cortisol >130 nmol/L
If further confirmation needed/desired:
*» Low dose DEX test (Plasma cortisol >50 nmol/L after 0.5 mg
dexamethasone q6h for 2 days)

Positive l—> Negative

Differential diagnosis 1: Plasma ACTH

>15 pg/mi to <5 pg/mi

ACTH-dependént ACTH-independent
Cushing's Cushing's

Differential diagnosis 2 Unenhanced CT
* MRI pituitary adrenals
* CRH test (ACTH increase >40% at 5

15-30 min + cortisol increase >20%

at 45-60 min after CRH 100 pg IV)
* High dose DEX test

(Cortisol suppression >50% after

q6h 2 mg DEX for 2 days)

ACTH normal or high l ACTH suppressed

Bilateral Unilateral
micronodular adrenal mass
CRH test and high Equivocal CRH test and high or
dose DEX positive results dose DEX negative | macronodular

;

Trans- Inferior petrosal [ . .
sphenoidal sinus sampling Locate and Bilateral Unilateral
pituitary (petrosal/peripheral remove |Neq. | 20renal- adrenal-
surgery | ACTH ratio >2 at " | ectopic *| ectomy |  ectomy
baseline, >3 at 2-5 min ACTH
after CRH 100 pgi.v.) source

©lassennielsen.com

I S Ectopic ACTH adrenal | Adrenal tumor
hing’s disease production hyperplasia workup
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e — A. normal

B. bilateral
hyperplasin
Cushing's
disease

C.right
adenoma =
Cushing's
syndrome

D. Bilateral
adenoma=
Cushing's
syndrome

Figure 342-10 Adrenal imaging in Cushing's syndrome. A. Adrenal CT showing normal bilateral adrenal morphology (arrows). B. MRI showing
bilateral adrenal hyperplasia due to excess ACTH stimulation in Cushing's e. C. CT scan depicting a right adrenocortical adenoma (arrow) causing
Cushing's syndrome. D. MRI showing bilateral macronodular hyperpiasia causing Cushing's syndrome.

2011-11-09 C©lassennielsen.com
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Glucocorticoid Hormone Exces®sting
The ultimate test: Combining imaging and blood te

-k -~ . .
; *

: ,‘»;."'" S 3
1 e ’; }3&‘) s ':t"*‘,_v;‘ b
e 5 Rk

e = i 25-year-old woman with Cushing's disease.

5t

L

50-year-old man with Cushing's disease.

Bilateral inferior petrosalsinuses samplingBIPSS)his test may be required to separate
pituitary from ectopic causes of ACtependent Cushing's syndrome in patients with a
normal pituitary gland on brain MRI scan.

Kaskareli$S, TsatalouEG BenakisSV MalagariK,Komninod, VasiliadolD et al. Bilateral InferidPetrosalSinuses Sampling in the Routine
Investigation of Cushing's Syndrome: A Comparison with Mfrican Journal dRoentgenology2006; 187(2):56570.

2011-11-09 ©lassennielsen.com Adrenal Gland45



Mineralocorticold Hormone Excess

A note on nomenclature . ~
| 2V V Q3 Zeleys RoMEMEr

hyperaldosteronism

Symptoms:
Hypertension, hypokalemia and
kaliuria

2011-11-09 ©lassennielsen.com Adrenal Gland46



Mineralocorticold Hormone Excess

Clinical suspicion of mineralocorticoid excess

Severe hypertension (>3 BP drugs, dregjstant) or Hypokalemia (spontaneous or
diuretic-induced) or Adrenal mass or Family history of eariget hypertension or
cerebrovascular events at ,40 years of age

Screening
Measurement of aldosteroneenin ratio (ARR) on current blood pressure medication (s
spinrolactonefor 4 weeks) and with hypokalemia corrected (AAR screen positive if AR
>750pmolL :ng/ml/h and aldosterone > 45pmol/l) ( consider repeat off {blockers for 2
weeks if results are equivocal)

Rare: Both PRA and aldosterone suppress<ed

24-h urinary steroid profile (gashromatography /mass spectrometry

Diagnostic for

1) Apparantmineralocorticoid excess (HSD11B2 deficiency), 2) CAH(CYP11B1 or CY
deficiency), 3) Adrenal tumeelated desoxycorticosteronexcess
If negative, considgr A R RyndBding ENaGnutations) (responsive tamiloridetrial)
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Screening

Negative

Confirmation of diagnosis
E.g., saline infusion test (2 litters physiologic saline over 4 h 1V), oral sodium loading,
fludrocortisone suppression

Negative
Unilateral adrenal mass Unenhanced CT adrena Normal adrenal morphology
Age > 40

Age S Adrenal vein Bilateral micro nodula Family history _Of e;;lrly onse
sampling hyperplasia art. Hypertension o
Screen for glucocorticoid

remediablealdosteronism
Pos
Unilatteral Drug treatment Dexamethasone
adrenalectomy (MR antagonistsamiloride) 0.12505 mg/d
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