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AvaTouia UTTOPUOEWC-UTTOBOAAOU
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Hypothalamo-pituitary regulatory system

Third ventricle YTEOOG)"(IHIKOI KOl a;\)\/Ol

5 TPOTONTIKOL TUPAYOVTES KL
Hypothalamus - ’ r
\ GUGTNUOTA TOAAIVOPOUNS PVOIIONC

Hormones in the anterior pituitary and the hypothalamus
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loToAOYIKR O1AYVWON AOEVWHATWY
UTTOQUOEWG

Reticulin staining H & E stain
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Tamie 1. Immunchistochemical classification of pituitary
adenomas

!|-IT;w CodTponent Other reactivities
GH-PRL-TSH family Pit-1
GH cell adenomas er-Bubunit
GH eell adenomas with fibrous bodies HKeratin whorls
GH and PRL cell (mammosomatotroph) a-Subunit, ER
nd=nomas
PRL coll adenomas ER

PRL cell adenomas with GH reactivity ER
TSH cell adenomas (3-TSH and c-subunit)y 7TEF ;
GH-, PRL-, and TSH-producing adenomas  ER, TTEF

ACTH family TCUTE(Neurol 1/
betnZ)
ACTH cell adenomns Keratins
Gonadotropin family SF-1, ER

FSH/LH oell adenomas [ B-subunits
and a-subunit)
Unclassificd adenomas
Unusual plurihormonal adenomas

Hormone-negative adenomas




YNOWH®IA T'ONIAIA (CANDIDATE GENES)

* EvepyomomtikéS HETUAAAEELS VITTOOOYEMY TOV
OLEYELPOVV TIS KUTTUPLKES AELTOVPYIES

* AVOUUALES GTO GUGTIUA TAAVOPOUNS
oA LopVOuIGNS 6€ VITOOoOYEIS/EVivNOL

 Tpomomon)oelg 6TO UNYAVIGUO EAEYYOV TOV
KUTTOPLKOD KUKAOV



CONTROL OF THE CELL CYCLE

-

®

Rb - PO, (inactive

®

Cyclin E - cdk?2
Cyl n D - cdkd4

/\

p27



[ovidla uTTEICEPXOVTAl OTN
TTaBoyEveon OYKWY UTTOPUOEWV

* [ovidla e€aO0KOUV EAEYXO KUTTAPIKOU
KUKAoU (Rb-gene, CKD, CKDI [p27])

 PTTG (pituitary tumour transforming
gene) — separin (cohesin) / securin —
dlaTnPNoN €UTTAOIOIKOU apIOPOU KUTTAPWYV

. P, family (p53,63,73)

 PPAR-y (peroxisome proliferator activator
receptor)

» Kluppel-like factor 6 (KLF-6)



[ovidie zov evéyovia 610 oympanopd oykwy vroglioEws, unyaviopol dpaong

Tovidio [pwreivy Timog dykou Mnyaviopos vrepixgpaon 1 ‘Exgpaon -Laroupyiag
arevepyoroinens yovibiny
Gisp GNAS 40% GH adevopdrav Enpewaxi perdhhabn Abénan evioxuttapiov efpartoc, T cAMP
McCune Albright )
PTTGI PTTG Lyebov 6hot on bykot ? Awtapay Kurtapikon Kixkov,
DROPDIEWE Buywpiopds ypopariboy
Hst FGF4 Evpeyétn ? Ayyetoyévean
TPOAKTIVOLaTa
CREB GH abevoopdrwy Yrepékopaon gsp
H-ras Ras Kapxwvopata Inuewesr petihhan, AvEnom evdoxvrrpiov ofjparog
DROPDIEGS DREPAEITOVPYi
Anevepyomoina ;
MEN | Menin ‘ 11q13 LOH Oyxoavaotakrii Spdan atov mupiva,
_ onpuewxic petedhdel
1314 RB? Emifericof Gyxor 13q14 LOH Aitipopoy Padpot andhen Spaomg
apwteivng Rb, Sarapayi xutrapiod
KOKAOU
CDKN24 pl6 Lyedov ohot o1 dyxon MeBukiwon yovidiov kar Matapay xurrapod kixkou
UROQUOELC adpavoroinam pl6, Rb
POOEOPUAINTN Kt
gVEYOROINGN KuTTApIKOY
KUKAOU
CIPI/KIP] p2i Awryoviduzkd movrixu Meflukioon yovidiov kau Anovoin avagtohig cycling
— adpavornoinan p27




Affymetrix array of grouped pituitary tumours (n=5)
compared to normal pituitary

Over

expressed

Under

expressed

ACTH GH PRL NFPA Normal
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p53
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Carney’'s Complex

Mucwuara
LUOKOPOIoU Kal
UTTOOOPIa JUCWHATA
YTrEpXpwaon 0EPUATOC

AdevwpuaTa Kal
UTTEPAEITOUpPYIO
EVOOKPIVWYV AdEVWV

(0. Cushing, adevwua
GH, oykol
BupeoeIdouc)




duoioloyikry atreikdévion MRI




Mikpoadévwpa YITOQUOEWCS

T1 akouhouBia MRI utro@UOEWC PETA

T1 akouAouBia MRI utropuUOEWS Xwpic X OPFYNON GKIGYPAPIKOU

XOpPnynon okiaypagikou




Makpoadévwua YITOQUOEWG




AKTIVOUOPPOAOYIKA KATATALN AOEVWUATWY
UTTOQUOEWC KaTa Hardy

Sella_ Tur;ica Extrasellar Extensions
Radiological

Classification dupra

Gr0
(Normal)

Grl

E
n
C
l
0
S
| e
d

—
-—

Symmelrical Asymmetrical
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KAIVIKEG EKONAWOEIC
OOEVWHATWY UTTOPUCEWG

e 2UUTITWMATA ATTO * 2UUTITWMATA ATTO
UTTEPEKKPION ETTEKTAON TTEPIC
ETTIMEPOUC OPHOVWV I0TOUC
(Trapoucia * ITTOVIOTEP
XOPAKTNPICTIKWY CUUTITWHOTA ATTO
KAIVIKWV GUV6péHwV) a”Jc)ppqvia

e 2ZUUTITWHATA OTTO (atroTTANCia
QVETTAPKEIQ EKKPIONG A0EVWHATOG)

OpHOVWV » MetaoTdoeic (<0.5%)






MEIAAAKPIA (YTrepEkKpIon auénTIKAG OpHOVNG)




ACROMEGALY: crowTH

HORMONE PRODUCING PITUITARY
ADENOMA IN AN ADULT

CHARACTERISTIC CHARACTERISTIC SPADE-
OVERGROWTH OF THE LIKE HANDS

MANDIBLE
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MeyaAakpia — KAIVIKI €IKOVOQ




Causes of Acromegaly?

Excess growth hormone secretion
Fituitary (92 percent)
GH-cell adenora (&0 percent)
Mixed GH-cell and PEL-cell adenoma (25 percent)
Mammosomatotroph-cell adenoma (10 percent)
Flurihorrmonal adenoma
GH-cell carcinoma
Multiple endocrine neoplazia-| (GH-cell adenorna)
MeCune-Albright syndrome (Farely-adenoma)
Ectopic sphenoid or parapharyngeal sinus pituitary adenoma
Extrapituitary turnor
Pancreatic islet-cell tumor Cvery rare)

Excess growth hormone-releasing hormone secretion

Central ectopic (<1 percent)
Hypothalaric harmartorna, choristorna, ganglioneurorna

Peripheral ectopic [1 percent)
Bronchial carcinoid, pancreatic islet-cell turmor, small cell lung cancer,
adrenal adenorna, medullary thyroid carcinoma, pheochromocytonna

Excess growth factor activity
Acromegaloidism [very rare)




Algorithm for the Diagnosis of Acromegaly?

¢— IGF-I ﬁ

'

dctive acrormegaly
ruled out

v

AGTT with

L GH suppressed

Extra-pituitary
acromegaly

: GH levels ‘

Inadequate suppression

'

*7 Pituitary HEI—¢

Marrmal

:

Mazz or empty sella

!

t

Chest and abdominal CT GH-zsecreting
GHEH rmeasurernent pituitary adenorna




OepaTTeia AOEVWHATWY UTTOPUOEWGS

» XEIPOUPVYIKN ecaipean (O1a0@NVOEIDIKN —
OlaKpaviakn)

* Oepartreia EVAVTI EKKPITIKOU TTPOIOVTOC KAl
EAEYXOU TTEPAITEPW ETTEKTAONC OYKOU

* ECwTepPIKN akTIVOBOAIa (CupBaTiKn, Y-
li{z)






Transfrontal route
- —

Transsphenoidal routes
—_—

Via ethmoidal sinuses

Via sphenoid sinus




AKTIVOBOAia YTTOQPUOEWCG




MpoypAUUATIONOG AKTIVOBOAIGG
UTTOQUO EWG




AKTIVOBOAia YTropuoewc (y-knife)

EFFECTS OF CONVENTIONAL RADIOTHERAPY
ON SERUM GH LEVELS
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AvAaAoyda CWHOATOOTATIVNG

Plasma G-prolein-linked
membraneg receplor

COOH ——/ Intraceliular

Extracellular

Cctreotide acetate

(e "“*-f : “ﬁc.
) @®

lanrectide
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EAGTTwOon emmédwy IGF1 kai pey£8oug Emidpaon Pegvisomant (avraywviotg GH) ota
adEVWIHOTOC etmimeda IGF1 o€ aobeveig pe aoToxia ota avaloya
ME Xopnynaon avaAdywv cwuatooTaTivng OWHATOOTATIVNG




N

Mormal IGF-1 B80-90 percent

Adenoma
shrinkage

Advantages

Comparison of Treatments for Acromegaly

Surgery

Microadenoma Macroadenoma

95 percent

Patential cure

Disadvantages Recurrence:

Complications

o-10 percent

Hypopituitarism Rare

Other

[iabetes
insipidus,
o percent

40 percent

0 percent

Fapid zize
Feduction

Feqgrowth
aof adenoma

13 percent

iabetes
insipidus,
10 petcent

Radiotherapy Octreotide, Cabergoline Pegvisomant

ol percent
at 10 yrs

93 percent

Sl
Fesponse

o0 percent
at 10 yrs

Meutological
deficits

lanreotide

ol percent

a0 percent

In jection

Mane

Gl syrnptoms, Mausea,

gallstones

40 percent 95 peroent
Mo data Mot expected
Ot al
adriniztration
In jection
Mine M
Hepatotoxicity

laszitude




s

Somatotroph Adenoma

Microadenoma or macroadenoma Macroadenoma , not likely
that is surgically accessible or curable by surgery
causing rvisual abnormalities 4
¢ Long—-acting

Somastatin analog or
cabergoline

| |
- IGF-1 increased »
l zerum GH
IGF-1 normal < IGF-=1 norrmal =
Itee Lang-acting serum GH seturn GH

normal < --—oouu—

GH Sormatostatin analog
=Erm ar cabergoline ¢ ¢

Transsphenoidal surgery

* * Monitor Pegrvisomant
Monitor IGF-| increazed = ¢
zerum GH
* Increase in
adenoma
Pegvisomant sire
Increase in adenoma size *
* Radiation

Radiation



Cushing’s syndrome




AiTia o. Cushing

2

£X0genous [ pituitary
| tumour

actopic
adrenal adrenal tumaour

tumour
{+r'__'_ — synihelic ACTH ~ (7 |
| e =
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Diagnosis Percent of patients

ALTH-dependent Cushing’s syndrome

Cuzhing's disease b
Ectopic ACTH syndrame 12
Ectopic CRH syndrame 4]

ACTH-independent Cushing's syndrome

Adrenal adenama 10
Adrenal carcinama 2
Micranodulat hyperplasia 1
Mactonadular hyperplasia 24

Pseudo-Cushing s syndrome
[Major depreszive disorder 1
Alzahalizm 4]



Cushing's syndrome suspected

T
Overmnight 1 mg DST

J,

v v
amcortisol 21 8ugidl.  amcortisol <1.8 pg/dl—s Normal

'

24-nour urine free corisol

| '
' '
Normal Elevated

' '

Repeat if high Endocrinology
index of SuspIcion consultation




Cushing's disease

_ hdrenal adenomsa
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circadian studies
plasma 8200

cortrsal

&0
Walpal=lFdl

<.04)

=00

#
ai=lale 1800 24040

tirme {(hours)

dexameathasona suppression test
dexamethasone 2 3

(Mg/six Nours) 4
)

day 1 day 2 | day 3 | day 4
;::Ias_m:a SO0
cortisoal &S00
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<00

200 - .
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1 normal range O—O piluitary -dependent disease

—a_ Torrmal r—ap =eciopic ACTH syndrome
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Cushing’s Disease

ACTH-secreting
microadenoma
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Diagnostic

Approach to Establishing the Cause of Cushing s Syndrome

2 or = late atternoonsSmidnight plasma ACTH and cortiszol measurements

Mormal cortisal High cortisol
Mormal ACTH Mormal or high ACTH

High cortisosl
Suppressed ACTH

| ]
ACTH-—dependent
Cushing s syndrome

Mo Cushing ™=
Sy dr orme

ACTH-independent
Cushing s syndrome

| High—do=e dexamethasone suppression test |

adrenal CT AR imaging

I I Dperable tumor

Adeguate
SUpPr eSS i

Inadeguate ]
SUPPr eSS ik

| Surgersyy |
Cushing s diseass
wersus ecitopic ACTH

M1 n]-octreotide scan
Che=t CT AR imaging
CRH-plus—dC &4%WYF test

|
HMegative
CT MR
positive CRERH—
plius—dix A%F

Equivocal Fositive scam

Cushing s disease wersus
ectopic ACTH

Inferior petro=sal =inus =ampling

Gradient

Mo gradient

Cushing s diseass

ituitary CTMFE immaging

Operable tunor

Ectopic ACTH syndrome

| CT MR immaging |

Operable turor

| Surgery |
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[lubrjons vrogiocme ippaxa Nevpoyeveig rabioag
[pohaxaviya Gavobewaliveg | Bhafeg Bopaxikon roydjarog |
GH-abévopa ADoREPBOM Bh.dfec vonaion puehoy
ACTH-adéveyua Tpwvkhaka aviikaradirnka Epethapoc kv paotiov
L{vBPOpo KEVOU TOUKIKOY MAOI Avigopa aine
~ Aepgoxvreapuc) vroguainda Dhovoietivi Kunor
Mabong Yrobahapov Peogprivi) Y 1616
Kpaviopapuryiopa ‘Melvhvrona Xpovia veopixi) averaprei
~ Mnwpyiopa Metoxhorpaidn Kippoan)
Avayepjiivopa Ajogexivi) Yevdoxunon
Mi-bextoupyxd adevipata Kokaivi) Exiveppuowan) averapreia
UROQIKTEAD,
AJdon Gyxon Rapa-uRoguoraxi; Beparapin Extom) xopayeyi) PRL
Satpxoibem AVUOTOLEIS APOTERTOV PCOS y
LCH (Langerhans cell histiocytosis) Idioxal aina
Axtvofforia vevpalovoy
Aryewaxts Phitpec
Awatoyn) plioyo vRoPUGEOY;







49 =, S10TAPAXEGC OPACEWGS, UTTOYOVADOTPOTTIKOG UTTOYOVADICHOG,
PRL 5000 ng/ml. Cabergoline 1 mg/d




ATTOKATAOTAON KAIVIKWYV KOl OppovVOAoyIKwV diatapayxwyv, PRL 5
ng/ml, cabergoline 0.5mg/3xw (80% eAATTWON HEYEOOUG
adEVWHATOG)




Lack of Recurrence after Withdrawal | %)
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L
25  # Montumoral by perprolactinemia
# Microprolactinomas, negative MRl U
@ Microprolactinomas, positive MR
B Macroprolactinomas, negative MRI
O Macroprolactinemas, positive MR P=0.001
0 | | I |
0 12 24 36 48 50

Follow-up after Withdrawal {me)
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A1ao@NVOoEIOIKI EKTOMN TTPOAOKTIVWHATWYV
(Meta-analysis)

MikpoadevwpaTta (973/1321) 73.7%
Makpoadevwpuata (415/1279) 32.4%
YTTOTPOTI MIKPOAOEVWHATWY 21%

» MOKPOAdEVWHATWY 19.8%

2UVOAIKO % XEIPOUPYIKAG iaong
50-60% uikpoadevwuaTa
25% pakpoadevwuaTa



TLOD0AT) KUOELX OF APOIKTVGN(TG

Meyelos dyxou Mpomvotpevy | Appocaslevdy | Auykom pe
e p— Depuncia U (%)
 Mogousevoye | 0 LI 1.0

Makpoddévaa g | b 22(26.2%
 Mogobboe | () |6 0%
Ano Mohtch ME, Prwitray, 2002:3343)




Makpo-PRL

_ | * Makpo-PRL

uamn?mun |  PRL-IgG
* Gel filtration
chromatography

 PEG

* 100% [PRL-post x 2/ PRL
prej

Albumin g/L

=
=
E
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E
s
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| : 1 =: IIt
, Monomeric PRL
fli é > L

B |
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Eluent volume (ml)



Hyperprolactinemia

Rule out secondary causes

MR
Microadenoma Macroadenoma
Regular .
: Infertilizy Amenorrhea Intrasellar Suprasellar
menses
- Dopamine . -
Mo treatment Bromacriptine P Infertility Amenorrhea Infertility Amenormrhea
agonist or
estrogen-—
progesterone
. Dopamine Bromocriptine Dopamine
Bromocriptine part prine, -Pe
agonist surgery, or both agonist, surgery,

ar bath













[MepioTaTtiKO |

* 60 eTWV 00BevNC YETA
KOPOIOXEIPOUPYIKN
eTEPPOON

« Ke@aAaAyia

* [ltwon BAspapou,
aduVvauia TTPoOCAaYywyNng
KAl atraywyng 0&ggiou
o@BaApou (I, VI)

NEJM: Nov 2003; 2034




fT, 3 pmol/L (11.6-23.2

pmol/L), TSH 0.4 mU/L [® it T
(0.4-4 mU/L) &
TeoTooTepdvn 1.2 ¥ = Oy L
nmol/L (8.4-23.7 nmol/L)|. . ¥
PRL 0.6 ug/L (2.8-29.9 [} g

Hg/L) A\
KopTiOANn 136 nmol/L
(138-690 nmol/L )




YTTOQUOIOKN QVETTAPKEID




YTTOQUOIAKN AVETTAPKEIQ

Ovnromta 1.75-2.2-popéc vynhotepn and yeVIKO TAnBvoud
(ext6g Cushing’'s/Acromegaly) Aoy® KapdlooyyeloKmV
roOnocewv

— Alta: ? Averndpxeio GH

? YTOKOTAGTOGN VITOPLGIOKDY OPLOVDV

AlTl0, VTOPLGIOKNG AVETOPKELNS

— Oyxotl vropiHoemc

— Sheehan’s syndrome

— Empty Sella Syndrome

* Agutepomabic — EKPUAIGT QOEVOUOTOC
* I[Ipotomabés — élielna diaphragm sella
— Kokkiopatmoeig vocot

TUTTIKA aTTWAEIQ OpUOVWYV
— GH > LH > FSH > ACTH > TSH



ra

Meurchypophysis ~ { Adenohypophysis

LESIONS

Idiopathic (30%) % T
e Gl AMOIOZ

Trauma (169:)
Fost-hypophy-

simyiex] R AIABHTHS

Impairment of water
reabsorption

Collecting
duct

Inappropriately dilute urina

l

DIABETES INSIPIDUS
Polyuria, Polydipsia




Pituitary necrosis

—Pallor ( | MSH)

Hypothyroidism ( | TSH S H E E HAN , S

—Failure of lactation
( | prolactin)

~—— Adrenal insufficiency
(| ACTH)

-Qvarian failure
with amenorrhea
(L FSH, LH)




Avetrapkela GH

AITTOdNC 1076¢, T waist/hip

! BMD 1-2SD kdTtw age-matched mean,
T kotaypdrov X2

T ohuchic yoAnotepodine & LDL/HDL

T insulin, insulin resistance

KatapfoAr, poikn aovvapio



AVETTAPKEIO YOVAOOTPOTTIVWV

* Appev
— 1 6yKkov dpyewv
— Loss of facial & body hair
— { sexual function and libido
* OMiv
— Amenorrhoea
— Vaginal dryness
* Aupm @OAM
— Thin skin
- {BMD



Avetrapkeia ACTH

Aduvauia, KOTTwWon
YTrétaon

‘EueTOl
YTToyAuKalyia
YTrovaTpiaiuia
MuaAyia



Avettapkeia TSH

o XaunAn FT4
 TSH atmrpoopopa puaIoAOYIKN

* HITIOTEPN CUPTITWUATOAOYIO ATTO TTPWTOTTOON
UTTOBUPEOEIDIONO



BaoIKOC OpUOVOAOYIKOC EAEYXOC

Prolactin

FT4 (TSH)

Cortisol (8-9am)
Testosterone/Estradiol
LH, FSH

IGF-1, GH

Water deprivation test (assess ant pituitary
hormones first)



Avetrapkela Growth hormone

* Insulin tolerance test = “gold standard”
e Other tests:
— Arginine
— Glucagon
— Clonidine (0x1 yia eVAAIKEG)
— IGF-1:
* 2T00gpd eTTiTTEdA (XWPIC OIAKUPAVOEIG) DIAPKEIQ TNG NUEPAC
* 2UVOAIKO EKKPITIKO duvauiko GH
« E&apTtwpevo nAikia, diatpo@r), NTTaTtik & BupeocldIKA AsiToupyia



Avetrapkela ACTH

« Emitreda kopTI{OANC
— KopT1i{6An 6-81T
— 91T KopTICOAN < 100nmol/l
* Insulin tolerance test
— “Gold standard”
— [Aukodn < 2.2mmol/l
— Normal: > 550nmol/I
— Kivduvol: otraopuoi, diatapyn 1coluyiou UdATOG
— Avrtevoeigelc: nAikiwpévol, 2N, 1I0TopIKO eTTIANYIag
* Short Synacthen test
— 30-min kopTI(OAn > 600nmol/l
- 1/20



ATTOCTNUA UTTOQPUOEWC

2.UvVNOWC KATOTTIV XEIPOUPYIKWV
ETTEPPACEWV

AlpaToyevng OlaoTTopd N TOTTIKN ETTEKTACN
AOINWOOUC £CTIOC

Gram (+), TB
[TupeTOC N oNnuEIa PNVIYYITIOAC
EvioTe o€ TTPOUTTAPXOVTA AdEVWPATA

A1ad@popou BaBuouU UTTOPUOIaKN)
QVETTAPKEID




ATTOOTNMO UTTOPUOEWC




MeTOOTACEIG OTNV UTTOQUON

3.5% aoBevwyv pe KaKoNOEIEC

MaoTocg (25% aobevwy pe petaotaTikd CA
JaoToU), TTVEUUOVOC, KOKONBEIEC
YAOTPEVTEPIKOU CUCTHMOATOC

EvioTe QyvwoTn TTPWTOTTABNC £0Tia

[ToikiAou BaBuou UTToPUOIAKN AVETTAPKEIX
KOl EPPAVION ATToiou dIaBnNTn



MeTOOTAOEIC TTEPIOXI UTTOPUOEWC




AIUATOAOYIKEC KAKONOEIEC

« NAepyopwpara KN (B-
cell non-Hodgkin
AEUQWUA)

* Movnpnc¢ evrotmion (9
TTEPIOTATIKA)

* [1pooBOAN KpavIaKwWV
VEUPWYV Kal d1a¢popou
BaBuou uttopuolakn
QAVETTAPKEID




YTTOQUOaITIOO

L‘ ‘uér




AINONTIKEG VOO OI (ZapKogidwon)




ATTOTTANEIO OOEVWHATOG UTTOPUOEWG

Algoppayia adEVWUATOC UTTOPUOEWC
AOYW

Tpaupartocg

KaTtayuartog Baong kpaviou
YTTEpTAonN

2. aKXapwon d1apNTNn
APETTAVOKUTTOPIKN avaipia

ANWn avTITINKTIKNG aywyng
YTTO-0OYKQIUIKO shock



ETreiyouocec KataoTaoEIC OTNV
EvOokpivoAoyia e¢eAicoeTal o€ AiyeC

NHEPES
KepaAaAyia

[TpoOBOAN TWV PNViyYWV Kal AUXEVIKN
OUOKaUWIa

[Tp0C[BOAN KpaVIOKWY VEUPWYV
Kapdiayyelakn aotadeia

Alatapaxn mITTEOOU guveIidNONG,
UTTOBAAQUIKO oUVOPOUO, KA






Kpaviopapuyyiwua




Meppivwpa AgppogIdG KUOTN



['Aoiwpa




Mnviyyiwua







AveUpuopua

---------
. o
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