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e 3000000 CTs1980---62000000 2006 (11,6%/£t0C)
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e Entirely ectodermal in

origin

— Adenohypophysis

e Develops from Rathke’s
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e MpooBla utodpuon (Adbsvounoduon)
— Follicle stimulating hormone (FSH)
— Leutinizing hormone (LH)
— Adrenocorticotrophic hormone (ACTH)
— Thyroid stimulating hormone (TSH)
— Prolactin
— Growth hormone (GH)



FSH, LH

ACTH

TSH

Signs and
symptoms of
hypersecretion

Clinically silent

Cushing’s disease-
moon facies,
buffalo hump,
puple striae,
hypertension

Goiter, moist skin,
tachycardia,
palpitations,
insomnia

Signs and
symptoms of
hyposecretion

Mood swings,
impotence, vaginal
dryness, hot
flashes,
osteoporosis,
decreased libido

Weight loss, nausia,
hyponatremia and
hypoglycemia,
hypotension,
fatigue

Weight gain,
fatigue,
constipation, cold
intolerance,
bradycardia

Lab Values

LH, FSH, Serum
testosterone,
Serum estradiol

Serum cortisol

TSH, free T4



Prolactin

GH

Signs and
symptoms of
hypersecretion

Menstrual
irregularites,
infertility,
galactorrhea,
weight gain

Acromegaly-
overgrowth, carpal
tunnel,
hyperhidrosis

Signs and Lab Values
symptoms of
hyposecretion

Silent Prolactin

Dwarfism, fatigue, IGF-1, GH
osteoporosis,
weight gain
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e OnioBua vrtodpuon (Nevpoumoduon)
— Oxytocin
e Uterine contractions and lactation
— Anti-diuretic hormone

e SIADH-increased water resorption, low sodium
e Dl-increased urination, high sodium



Tuxatwuara <10x0\ >10xLA
ekdnAwvovtal pe

e Tuyaio evpnua o Mayvntikn Topoypadia

 NeupoAOYLKA CUUTTTWHOTO, OTIWC OLOTAPAXEC
opaonc N KepaAaAyla

e OPLOVLKEC HLATAPOYEC



ET[L r]uLO OVLKOL oTOLXEL

e NeKpPOTOULKA EVpHOTO
—1,5-26%
— eVNALKEC, AVOPEC=YUVALKEC
— UIKpoadevwpoto

e Tuyaia avakaAuPn o€ ameELKOVIOTIKO EAEYXO
— MRI-Mwkpoadevwpata 10%
— MRI-Mokpoadevwpuata 0,11-0,3%
— CT-Mwpoadevwpata 4-20%
— CT-Mokpoadevwpuata 0,2%



Summary of Autopsy data on Pituitary incidentalomas,

Year Authors) Mumber of pituitary Mumber of pituitaries Prevalence
glands studied with adenomas (%)
1933 Susman 260 22 85
1934 Close 120 39 223
1936 Costello 1O 225 225
1968 Hardy 1O 27 27
1971 McCormick B Halmi Tl 140 8.8
1980 Kovacs et al, 150 20 13
18981 Burrow et al. 120 32 26.7
1981 Muhr et al. 205 3 15
1981 Parent et al. S0 42 8.5
1984 De Stephano et al 100 14 14
1984 Sequeira et al. 450 36 B
1986 Char et al 350 a5 10
1991 Kontogeorgos et al. 470 49 104
1994 Lhei et al. 17 36 32
1994 Teramoto et al. 1000 31 31
19495 Camaris et al. 434 14 32
1999 Tomita & Gabes 100 24 24
200 Kurosaki et al. a2 79 114
2006 Buurman & Sacger 3038 L1 104
2 Eim et al. 120 8 6.7

A meta-analysis involving 3577 patients from 10 studies revealed an overall pituitary adenoma
prevalence of 16.7%; 22.5% at autopsy; and 14.4% at imagil;_g studies (CT and MRI). Imaging studies
yielded a pituitary macroadenoma prevalence of 0.16-0.2%.



Causes of sellar masses

|
Benign tumors

Fituitary adenoma (most common sellar mass)
Craniopharyngioma
Meningiomas
Pituitary hyperplasia
Lactotroph hyperplasia (during pregnancy)
Thyrotroph and gonadotroph hyperplasia
Somatotroph hyperplasia due to ectopic GHRH
Malignant tumors
Primary
Germ cell tumor (ectopic pinealoma)
Sarcoma
Chordoma
Fituitary carcinoma (rare)
Metastatic
Lung
Breast
Cysts
Rathke's cleft
Arachnoid

Dermoid

Pituitary abscess
Lymphocytic hypophysitis

Carotid arteriovenous fistula




e Sellar masses:

— Tumors
 Adenohypophysial origin

— Pituitary adenoma (macro and micro)

— Pituitary carcinoma
 Neurohypophysial origin

— Granular cell tumor
* Nonpituitary origin

— Meningioma

— Glioma

— Craniopharyngioma

— Germ cell tumor



e Sellar masses:

— Cysts and Hamartomas: Epidermoid, arachnoid,
rathke cleft, dermoid, hypothalamic hamartoma

— Metastatic: carcinoma, lymphoma

— Infammatory: sarcoidosis, langerhans cell
histiocytosis, lymphocytic hypophysitis

— Vascular: aneurysm, cavernoma



AKero)\ovLKr] MRI

Preferred imaging study for the pituitary

Better visualization of soft tissues and vascular structures
than CT

No exposure to ionizing radiation

Images are generated based upon the magnetic properties of
the hydrogen atoms

T1-weighted images produce high—signal intensity images of
fat. Structures such as fatty marrow and orbital fat show up
as bright images.

T2-weighted images produce high-intensity signals of
structures with high water content, such as cerebrospinal
fluid and cystic lesions



AKero)\ovLKr] CT

Better at visualizing bony structures and calcifications within soft
tissues

Better at determining diagnosis of tumors with calcification,
such as germinomas, craniopharyngiomas, and meningiomas

May be useful when MRI is contraindicated, such as in patients
with pacemakers or metallic implants in the brain or eyes

Disadvantages include:
— less optimal soft tissue imaging compared to MRI
— use of intravenous contrast media
— exposure to radiation
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Fig. 3. Sellar meningioma appearing isointense on precontrast T1-weighted image (A) and hyperintense post gadolinium (B). The
Rat tail sign is seen on the post-contrast study (B, arrow).



AdEVWpa UTTOPUONC AEPPOKUTTAPIKA UTTOQUUTITIOA






Fig. 4 Coronal MR images of a patent with an incddental sellar mass diagnosed during the work up for an episode of near synoope.
The MEIL shows a sellar mass with mild pressure on optic chiasm. The mass is isointense with normal pituitary gland on precontrast
T1weighted image (A), hypointense following gadolinm administradon (B} and hy perintense on T2 weighted image suggestive of
a Rathke's cleft oyst. The patent was found o have bilateral parbal temporal visual feld defece w hich resolved after surgery. The

final pathology was consistent with a Rathke's cleft ogst




k- ddd

Fig. 5. Pre (A) and post(B) gadolinium coronal MR mages of a 53 year-old woman that was referred for an ncidental sellar mass
found during a work up for gnnitus. The patient had menopause at age 45 with onset of hot flashes. She had normal pituitacy

function inclhuding appropriate high levels of FSH 106 mUfmL and LH 757 mU/mL consistent with meno pause, A normal pituitary
#land is shown for comparison (C)
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Fe 6. Anincddental sellar mass during ME image for headache, The mass is slighty hypodense on precontrast coronal T1-weighted
image [A) and enhances after gadolinium administration on coronal and axial views (B, CL The lesion is round with a flow void
amund the periphery, with thrombus inside (A C). The MR angiogram can confirm the diagnosis of an aneurysm arising from the
anterior communicating artery (D)







K)\LVLKn EKtLuncn

e 2 KUpLOL CNUELD
— KAwvika onpelo amo emektaon tng Halog
— EvOoKkpLvoAoyikeC eKONAWOELC

e OMNotL oL acBeveic npemnel va vrtoaAlovtal oe
eAEYXO OTITIKWV TESLWV

e KAwLKQ onpela uttepAeLltoupylac n
UTTOAELTOUPYLOC TNC UTTOPUONC



MIGZEC ue eEWedL LT[T[LOLKr] ETEKTOLON

e KUpLOL CUMTITWHLATO KOIL ONMELQL:
— YniepAettoupyia unogpuonc
— YnoduoLakn ovemapKkeLa
— [Meotka pavopeva
e KepalaAyia
e EMtTwon 0paong — NLECN OTITIKOU XLOOLLOTOC
e YOpokEdaloc-cupurieon 3" kKolALoG

e YrtoBaAapkeg SlatapaxeEC —UTVoC, Eypnyopon,
ouvolilodBnua
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Fig. 7. Mild early keft partial superior temporal visual field defedt in a patient with an ncidentally discovered pituitary inddenta-
loma. The patient did notcomplain of any visual problem at the time of referral. The sharp border of the visual feld defect at midline
[arrow) is consistent with a chiasmal compression and not suggestive of an atifact or droopy eye lid.



19-75% TtwV UTTOPUGCLAKWY OYKWV
Atrtlohoyia aocadnc

2UXVQA TUTIOU NULKPAVLOG

2>UOXETLON LE OLKOYEVELOKO LOTOPLKO

MeTeyXeLpNTLKA

— BeAtiwon og 50%

— 2t0Bepoc oe 35%

— Emubeilvwon og 15%



EvOokplvoloyikn EKTipnon

 May include of both basal hormone measurement
and dynamic stimulation testing.

e All pituitary masses should have screening basal
hormone measurements, including:

— Prolactin

— TSH, FT4

— ACTH, AM cortisol, midnight salivary cortisol
— LH, FSH, estradiol or testosterone

— Insulin-like growth factor-1 (IGF-1)

Mulinda, J. Pituitary Macroadenomas, 9/19/05. http://www.emedicine.com/med/topic1379.htm



EchOKvao)\ovLKr] Extipnon

Dynamic stimulation/suppression testing may be useful in
select cases to further evaluate pituitary reserve
and/or for pituitary hyperfunction

« Dexamethasone suppression testing
e Oral glucose GH suppression test

e GHRH, L-dopa, arginine

e CRH stimulation

e Metyrapone

e TRH stimulation

e GnRH stimulation

e Insulin-induced hypoglycemia

Mulinda, J. Pituitary Macroadenomas, 9/19/05. http://www.emedicine.com/med/topic1379.htm



Yrioumod DUCLOUOC

* ACTH

— MeTpAoeLc mMpwIvnRC KopTl{OANC /Kot SOKLUAOLEC
dleyeponc (netupamovn, ITT, Synacten)



Action of metyrapone

Cholesterol

'

Pregnenolone —e= 17-hydroxypregnenoclone

' 1

Progesterone —= 17-hydroxyprogesterone

i

11i-deoxycortisol

:

Cortisol

Metyrapone inhibits cortisol production by blocking the
conversion of 11-deoxycortisol to cortisol by 11-beta-
hydroxylase (CYP11B1).



Normal response to metyrapone

Pre-metyrapone Post-metyrapone
11-DOC Cortisol 11-DOC Cortisol
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Serum concentrations of 11-deoxycortisol (11-DOC) and
cortisol before and after the administration of metyrapone
(750 mg every four hours for six doses) in normal subjects.
The fall in serum cortisol concentrations stimulates the
secretion of ACTH, leading to a marked increase in serum 11-
DOC concentrations. To convert serum deoxycortisol values
to nmol/L multiply by 28.9.

Data from: Spark RF, Simplified assessment of pituitary-adrenal reserve.
Measurement of serum 11-deoxycortisof and cortisof after metyrapone,
Ann Intern Med 1971; 75:717.



Subnormal response to metyrapone in
hypopituitarism

30
Normal Hypopituitarism
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Post-metyrapone 11-DOC, pug/dL

b e

Serum concentrations of 11-deoxycortisol (11-DOC) after the
administration of metyrapone (750 mg every four hours for
six doses) in normal subjects and patients with
hypopituitarism. The serum 11-DOC concentrations are much
lower in the patients with hypopituitarism due to the inability
to substantially increase the secretion of ACTH. To convert

serum II-deoxycortisol values to nmol/L multiply by 28.9.
Data from: Spark RF. Simplified assessment of pituitary-adrenal reserve,
Measurement of serum 11-deoxycortisof and cortisol after metyrapone.

Ann Intern Med 1971; 75:717.



Yrioumod DUCLOUOC

e TSH, FT4

 Gonadotropins
— Avbpec -LH, testosterone

— [uvalikeg
e [Mpogppnvonavolakee pe puotohoyikn E.P.

e [IPOEULNVOTIOUCLAKEC LE QLpNVOppoLa
— FSH/LH, E2,mpoKANoN LE TIPOYECTEPOVN
* METEUUNVOTIAUCLAKEC

 GH, prolactin



?.” |J.LO \oylot

e 85-95% adsvwpata urtodpuong

e 18% Aettoupyka adevwpata
— MNpoAaktvwpota 9—40%
— GH adevwpata 11-16%
— ACTH adsvwpata 6-15%
— TSH adevwpata 0.7-1.5%.



e Ta adevwpata utopuong armoteAovv to 10-
15% tou OUVOAOU TWV OYKWV EYKEPAAOU

e H peyaAUtepn emnimtwon eival peta€v 3N kaut
6NS dekaeTlog
e Yruapyxel yevetikn ntpodiabeon oe MEN-1.

— AmtoteAel povo 1o 3% Twv LTIOPUCLOKWY OYKWV



ELTttwcr]Emno)\ac LOC

e Dulavéia-Néa neprlotatikad / 100000 katoikouc (1992-2007)
— All pituitary adenomas — 4.0
— Lactotroph adenomas — 2.2
— Clinically nonfunctioning adenomas — 1.0
— Somatotroph adenomas — 0.34
— Corticotroph adenomas —0.17
e MeyaAn Bpettavia — EmutoAaocpog/100000
— All adenomas — 77.6
— Lactotroph adenomas —44.4
— Nonfunctioning adenomas — 22.2
— Somatotroph adenomas — 8.6
— Corticotroph adenomas — 1.2



EVETLKI‘]

MEN1 — Loss of function mutations
(MapaBupeoeldeic, maykpeac, umopuon)-oxt
omtopadLka adevwpuata

Gs-alpha — activating mutation of the alpha subunit

of the guanine nucleotide stimulatory protein (Gs-
alpha) gene — 40 % cwpatoTPOPWV ASEVWUATWVY

PTTG — pituitary tumor transforming gene,
uTtepEKPPALETAL OTA TIEPLOCOTEPA ALOEVW LT

FGF receptor-4 —truncated form of the receptor for
fibroblast growth factor-4 — Aaktotpoda adsvwuata.



http://www.uptodate.com/contents/multiple-endocrine-neoplasia-type-1-definition-and-genetics?source=see_link
http://www.uptodate.com/contents/multiple-endocrine-neoplasia-type-1-definition-and-genetics?source=see_link
http://www.uptodate.com/contents/multiple-endocrine-neoplasia-type-1-definition-and-genetics?source=see_link
http://www.uptodate.com/contents/causes-and-clinical-manifestations-of-acromegaly?source=see_link
http://www.uptodate.com/contents/causes-presentation-and-evaluation-of-sellar-masses/abstract/12,13
http://www.uptodate.com/contents/causes-presentation-and-evaluation-of-sellar-masses/abstract/12,13
http://www.uptodate.com/contents/causes-presentation-and-evaluation-of-sellar-masses/abstract/14

Approach to the patient with an incidental signal
abnormality on MRI of the pituitary gland

Pituitary incidentaloma

<10 mm =10 mm
If clinical suspicion warrants, Evaluation for:
evaluation for harmonal hypersecretion Hormonal hypersecretion

Hormonal hy posecretion
| Changes in vision

Hyperfunctioning  Nonfunctioning | |

l ¢ Harmanal or Mo hormonal o
visual abnormalities wisual abnormalities
Treabment Observation ¢ #

Treatrment Observation




"Rbevinata unsduons

e Taéwvopouvtal avaloya HE:
— MeéeyeBoc
— EVOOKPLVIKEC/KAWVLKEC EKONAWOELC
— lotoAoyia
— Amelkovion



"ABEV( JOHATA UTIOBUGNG

e [1pOAQKTWVWMOTO:

— 30% TwvV AdEVWUATWVY
e JUXVOTEPQ pLKpOoadEVWHOT
— Apnvoppota-faAaktoppola
— Prolactin levels > 200 ng/ml
— Mpwtn ypopuun Bepamneiac papprakoAoyLkn

e Dopamine agonists (BpwWHOKPUTITIVN-KOUTTEPYKOALVN)



Ama Yrtepnpo)\aKeraLuLaq

MpoAakTivwpa
DUOLOAOYLKEC KATOLOTAOELG
— Kunon, 6nAacpoc
2TPEC
Dappoaka
— AVTOYWVLOTEC UTTOOOXEWV VIOTIALLIVNG
BAABec umtoBaAdpou Kol OTEAEXOUC
— Kpaviodapuyyilwua, aktivoBoAia, Tpaupua
YrntoBupeoeldLopog
Nedplkn aVeETAPKELDL
Kippwon
NeupoAoylkec maBnoelg



Serum prolactin concentration, ng/mL
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* Trement

* Pharmacotherapy
e Surgical resection
e Radiotherapy
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Pharmaco erapy of Prolactinomas

* Dopamine agonists are treatment of choice
for most prolactinomas

* Choices include Bromocriptine, Pergolide and
Cabergoline

e Side effects include: postural hypotension,
dizziness, nasal stuffiness, Gl side effects.



Serum prolactin, pg/fL
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Success Rate of Bromocrlptme in

Amenorrhea

INTERVAL TO RETURN OF REGULAR
MENSTRUAL CYCLES IN 58 AMENORRHEIC
HYPERPROLACTINEMIC WOMEN

100

80}
% OF _
PATIENTS !
WITH RETURN '5‘5'_

OF MENSTRUAL
CYCLES 401

20

D-llllljill_l

£l 23456 78910
INTERVAL (months)

After 1 month of treatment,
one woman in four will return
to normal menstrual cycling;

In 2 months, this number will
increase to six out of 10

After 10 months, eight out of
10 women will be
menstruating normally

Of the remaining 20%, most
are hypogonadal due to
pituitary surgery or irradiation






Dopa Agonlsts

 Bromocriptine- start low dose at 1.25- 2.5 mg day at

night before increasing to 2.5 — 10 mg per day in
divided doses. Take with food to reduce side effects.

* Cabergoline- more effective and with less side effects
than Bromocriptine but also more expensive- given
once or twice a week with a starting dose of 0.25 mg 2

X week

Titrate these based on prolactin levels and tolerability



e Growth Hormone Secreting Tumor
— Juxvotepa Makpoadevwpata
— [uvaikec 19-49 stwv
— YrmepmpoAaKTLWVOLLLLOL KOl apnvoppoLa
— Auénpuevo IGF-1-avemapkn kataotoAn GH
— Xelpoupykn Beparmeia



e Corticotroph Secreting Adenomas
—1,1-6% twVv adevVWHATWV
— Makpoadevwpata
— Cushing’s Disease

e XwWPLC TUTILKA KALVIKQ ONUELD TTOU UTTOPEL OpWC VAL
eudaviotolv otnv MopEeLa
e Free cortisol level

— no cortisol suppression on low-dose dexamethasone testing,
cortisol suppression on high-dose dexamethasone testing, and
moderately elevated ACTH levels

e Xelpoupylkn adaipeon



 Thyrotroph adenomas
— 2ravia, 1% Twv adeEVWHATWY
— Makpoadevwpata
— Hmtla cupmtwpata urtepBupeosldlopou
— High TSH with high Free T4
— Xepoupykn adaipeon



Fg. & Postcontrast coronal (A, ) and sagittal views (B, D) of a patient with empty sell. A small rim of pituitary tissue is seen at the
floor of the sella. The patient was found to have partial hypopituitarsm during biochemical evaluation.



Fig. 9. Patient with incidental finding of medial deviation of carotid arteries on pre- (A) and post-contrast (B} coronal T1-weighted
ME images was referred for further evaluation. Patient had nomal pituitary function studies.



B0 IB. Orffa ef al. f Best Practice & Research Oinfcal Endocrinology & Metabolism 26 (2012) 4768

Table 4a
Summary of studies in the literature on tumour size change in patients with pituitary incidentalomas (micoadenomas).
Some studies did not exdusively report on patients with incidentalomas,

Authors|year Microadenomas
of publicaticn Incidental Total, I e ased, Decreased, Mo change, Duration of
firsdings, n i f f i follow up years
[ months)
Reincke et al., 1990 18 (100%) 7 1(143%) 1({143%) 5 (71.4%) 1.8 ¥ (22 m)
Donovan & Corenblum 31 (100%) 15 (1] 4(27%) 11 (73%) 64 v (76.8 m)
1995
Nishizawa et al, 1998 28 (100%) o o o 0 56 y (672 m)
Feldkamp et al., 1999 67 (100%) 31 1(32%) 1(32%) 29 (93.6%) 27y (324 m)
lgarashi et al., 1999 4/23 (174%) 1 o o 1 (100%) 5.1y (612 m)
Sanno et al., 2003 248 (100%) 74 10 (11.5%) 7(9.5%) 57T(77%) 23y (27 m)
Fainstein Day et al, 46 (100%) 11 1 (9%) o 10 (91%) 32y (384 m)
2004
Arita et al., 2006 42 (100%) 5 2 (40%) o 3 (60R) 52y (61.9m)
Karavitaki et al., 2007 15/40 (37.5%) 16 2 (125%) 1({63%) 13 (BL2%) 35y (42 m)
Dekloers et al., 2007 6/28 (21%) o o o 0 7.1 ¥ (85 m)
Anagnostis et al, 2011 61 (100%) [ o 1{17%) 5 (83%) 4y (48 m)




Tahle 4b
Summary of studies in the literature on tumour size change in patients with pituitary incidentalomas (macroadenomas).
Some studies did not exdusively report on patients with incidentalomas.

Authors)year hacroade nom.as
of putiication Incidental Total Incre ased Decreased Mo change Duration of
findings n f f n n follow up years
(months)
Reincke e al., 1990 18 (100%) 7 2 (28.6%) (1] 5(71.4%) 1.8y (22 m)
Donovan & Corenblum 31 (100%) 16 5(313%) (1] 11 (68.7%) 6.4 vy (76.8 m)
1995
Mishizawa et al, 1998 28 (100%) 28 2(7%) o 26 (93%) 56y (672 m)
Feldkamp et al., 1999 67 (100%) 19 5 (263%) 1(53%) 13 (68.4%) 2.7y (3124 m)
lgarashi et al., 1999 423 (17 4%) 22 6 (27%) 10 (46%) 6(27%) 5.1y (612 m)
Sanno et al., 2003 248 (100%) 165 20 (12%) 22(13%) 1213 (75%) 23y (27 m)
Fainstein Day et al, 46 (100%) 7 1(14%) (1] 6 (B6%) 32y (384 m)
2004
Arita et al, 2006 42 (100%) 37 19 (51%) o 18 (49%) 52y (61.9 m)
Karavitaki et al, 2007 15/40 (375%) 24 12 (50%) 4(17%) B(33) 35y (42 m)
Dekkers et al., 2007 628 (21%) 28 14 (50%) 8 (29%) 6(21%) 7.1 ¥ (85 m)
Anagnostis et al, 2011 61 (100%) 3 1(33%) (1] 2 (67%) 4y (48 m)




Fig. 10 Patient with a history of pituitary ade noma experienced sudden onset severe headache. Moncontrast coronal (A) and sagittal
(B) T1-weighted ME images show a sellar mass with signal hypermtensity being consistent with a subacute haemorrhage in the
pituitary adenoma. The pituitary stalk is pushed towards the right.
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Fig. 11 Approach to patients with a pituitary inddentaloma.
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Practice points

» Most Pls are pituitary adenomas and microinddentalomas (<1 am) in size.

e A limited biochemical work up for asymptomatic patients with microincidentalomas is
reasonable, with further studies to be tailored based on the clinical picture.

« All patients with macroincidentalomas (>1 an) should be evaluated for hypopituitarism and
undergo visual field testing if the sellar mass abuts or compresses the optic chiasm.

« Functional Pls, exduding prolactinomas, and those encroaching on or abutting the optic
chiasm should be surgically removed.

¢ Most Pls <1 cmshould be followed with a onetime repeat MRI at 12 months without a need
for long-term follow up unless the patient becomes symptomatic.

e Macoincidentalomas have a propensity to grow and need a more aggressive follow up
approach to minimize morbidity.

e Patients and their family members should be educated about symptoms associated with
pituitary apoplexy especially in those with pituitary macroadenomas
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