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PITUITARY TUMOR SYNDROMES

Clinical magifesmﬁons 00:00:20

Senwmssesnnﬂpresetﬁuﬂhvarmdhmimﬁ%s&atmdepmdn&m=
* pAnotomee location of the mass.

¢ odergion
L] Funch“moﬁ'c&
T . Pt e
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Supraseliar extension :
Compression of optic chiasma. :

* Dorsal sellar d\a#ro.sm -+ firea. o least Pituntary gland
resistance — Suprasellar extenson ~» ) i
Compression of optic chiasma. @ @ iy

-~ Loss of red percepton. *® » et
- Bitemporal hemianopio. < L % s
- Superior or bitemporal feld defect. £ | A o W epend
- Scotoma. 1 M: ey
Y NN e
- Blindness.
* Ophthalmalogic evaluation :

- VMacuitB:Snehmetfnﬁ.
- vw%eweedsidebgwﬂrmmtbmltams,gddvmnperm5,
mgﬁ,w&mmtedq.zmﬁta&wepermvg.

Heoadoche :

* Dueto t ntrasellar pressure which stretches the dural plate.

* Headache severity does not correlote with the size of the adenoma. or the
presence of supraseliar extension



Invasion through palatal Scor
* eony nvasion may ocCur Hrough the sellor Soor to the sphenod sinus.
* Aggressive tumors rasely nvade the palate roof and cause nasopharungeal
obstructon, mbechon and CSF leakane.

Pituitary stalk compression :

P&uﬁm'ﬂstahvaressmb%mmseﬂar mass —» Compress the portal vessels
— Dsrupghng phurtary access to hypothalamic hormones and dopomene —»
Huperprolactnemi. (Even with a hormonaliy nactive mass) —» Later, concusrent
loss of other pituitary hormones.

Stalk section phenomenon :
Seen with trauma, whiplash injury with posteror cinowd stals compression, skull
base $ractures.

Lateral mass invasion :

* Laferal mass nvasion > Moy mpnge on the cavernous sinus — Cranial
nerve I, Iv, Vi, v— (Opnthalric), va (maxﬁ\anj) palsies.

* Dplopi, ptoss, ophthalmopleg. and decreased facial sensation.

Temporal and $rontal lobe involvement :
uncinate seizures, personalty dsorders and ancsmia. (Rase).

H&po{ha.lamic.invowem&:
$ ﬁewc%p:ba{\ja%craﬁm
* Dabetes inspdus (Rdypsic).
* Sleep dsturbances.
. te disord
Features of sellar mass lesions :
¥mpaciad structure Chinical impact.
Hypogonadism
Prunary gland Growth faiure, adult growth hormone deficiency.
Hyposdrenalism
Hyperprolactnemia {stak compression).
Loss of red perception.
Bnamporal hamisnopia.
Opaic chassma Superior of biternporal fiskd defect.
Scotoma.
Blindness.




Classification of pituitary tumors 00:19:58

mrdg’s : Sellar and suprasetlor extension
mosp‘s 1 Covemous Sinus invasion,
gister.
Classilication sysiem fo Fi!ﬁﬁ-’"f Yumor

e
JAE /A6, Jae\/del

Grade I Grade i Grade IV

“
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HARDY CLASSIF!CAT!ON SYSTEM

“v T s T T 4
/ob\jao\/au\jao\/ao\

Grade 2 Grade 3
KNOSP CLASSIFICATION SYSTEM

Hardy classificotion :

NON-INVOSVE VS invasive

&rade 0 : Tumor Within the sella. and contour maintained,
&rade | : Within the sella. but slight bulge ().

érade 1) : enlarged but confined to the sella.

Grode W : Localised invasion.

érode v : DifSuse destruction.

Bosed on supraselior extension :
mfxtensiontowdshewpmselw skull,
8 | Extension upto the 3” ventride.

C: entire 3" vendricle is involved,

D ¢ introcroniol extradural involvement,

£ : Bxtracroniol extradural involvement,



¥nosp’s classification :

With respect to cavernous sinus invasion.

Grade O ! No invasion.

arade 4 : encasement of internal carotid artery,

Note :
gncasement ¢ Intermal carotid artergj involved 2 180°.
Abutment : Intemal corotid arkerg involved $ 180°,

Evaluation _ 00:24:16

Ophthalmologic evaluation :
* Bitemporal hemianopia :
= More common.
- More pronounced superioriy,
- D/t compression of the ventral optic chiasma, nasal ganglion cell fbres.
* Homonymous hemianopia : Postehiasmal compression.
* monoculor temporal Rield loss : Prechiasmal compression.

Laboratory investigation :
To assess functionality ond deficiency :
* Serum prolactin (PRL)/basal prolactin.
* A cortisol/ a4-h urinary free cortisol (UFC) and/or overnight oral dexa-
methasone (| mg) suppression test.
* Thyroid function tests : T4, TSH.

* No/h,

* Insulin-lie growth factor (&FD.

o Li/Fen,

Screening tests for functional pituitary adenomas :
Tast Comments
m&,m"m‘mmw m@drﬂn&t«tommuxmm
obtained at 0, 30, and 60 min. WMMWMW

Exclude medications,
Prolactinoma Serum PRL. m@r%mumuma




' g:x'h‘m?;x f‘m":;‘)ﬂﬂt 1NPM I Ensure urine collection is 1otal and accurate,
and fasting plasma cortisol ’ Normel subjects suppresa to <5 pg/dl..
| Cushing's disease measured &t 8 AM Distinguishes adrenal adenoma (ACTH
) suppressed) from ectopic ACTH or Cushing's
I :;:;ea;*ﬂh‘ salivery cortisol ACTH disease (ACTH normal or elevated),
Ir R | Baseline FSH, LH, free a subunk,
| ovarian hyperstimulation, i
Estrogen (females), testosterone | Rere; more commonly nonfunctioning *denomas.
. Consider screening for hypopituitsrism ;
Sonadotropinoma | (meles). Some gonadotr exhibit an inappropriat
TRH stimulation test with asseys gonadotropinomas ) nappropise.
for LH, FSH, free o subunit, free gonadotropin response to TRH,
_l_LHB. free FSHP subunits,
TSH-producing o | Key feature is an Inappropriately normal or high 1
adenoma | Free Tufree T, TSH. free a subun. | 131 in th setting of levated frea 7, and T,

Histologic evaluation :
mmunohistochemical staining abter transsphenoidal surgery for:
: Hormones * Hormone studies are equivocal and in cases of clinically
non—i’mcﬁonha tumors.
* Celi-type specific transcription factors.

Treatment 00:30:45

Usualiy p&ui’m.rﬁ adenomas are benign and slow growing tumors.
&oals :
- Normalization of hormone secretion.
Amelioration of symptoms and signs.
Shrinkage of fumor masses.
Relie? of adjacent structure compression,
Restorotion of piuitary function.
Prevention of recurrence.

'

Treadment options :*
* Tronssphenoidal surgery,
* Sterectoctic mdio(her%
¢ Novel therapeutic agents,

Trmssphemidalsurwgz

* Desired surgical approach for pituitary tumors.

* Transeraniol approaches : For invasive supraseliar mass surrounding the
#ronhlormiddle#ossaor&eoptmnervesormvndhsposterbrgbehhdthe
clivus,

* Intraoperakive microseopy helps in visual distinction between adenomatous



* Surgjcal decompression and resection done in cases ot
- expanding pituitary mass.
nsgwp{omﬁc/ headache.
Progressive visual feld defects.
Cranial nerve palsies.
Hﬂdrocep\nlus.
Intrapituitary hemorr hage/apoplexy,
* Whenever possible, the pituitary mass lesion should be selectively excised,
* Total hﬂpophﬁsec&mng may be indicated if :
- No hgpersecre’ms moss lesion is clear13 discermible.
- multifocal lesions are present.
- Remaining non—tumorous pituitary tissue is necrotic.

]

]
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Complications :
* Operodive mortality rote &~
* Tronsient dinbetes insipidus and chihﬂkarism > Oecus in up to 30%.
* Cronial nerve damage.
* Nasal septol perforation.
* visuol disturbonces.
* (CSF leaks ocCur in 4%.
* Less common complications ¢ Carotid artery injry, huypothalasmic damage
ond meningjtis.

| * High stalk injury, tract.

* Within 34-48hours. | * Closer thelesiontothe | * (*phase of Di: S-Tdays
* Resolves n Tew doys. masmw\luiarcel\bodies due to axonal shock,

*  Due to oxonol shock. in the hypotholamus, * a™phase : Antidiuretic

* Temporory dusfunc- the more likely that the phase of SIAOH lasts for a

| tion, Wuhmccel\bodies dagsioaweews.
| w‘i\degenem&e. . 3"“p!mseo¢ehrmicoi=
Atter the AVP stores ave

depleted.

- ] : _




". '.
O vert
f
-\ L L
ADM ilomsn
\ .}"‘ A
o~ L !
™ < |
S AL Srevwd AN
§ g reingenn tnpimant
Povae Artarenc
i 8 LY plase
Fal 45 [ B}
Time

Radiation theropy :
* Primary therapy/adjunct +o surgery or medical therapy,
. éecauseo‘}&srelmveys!owor\setoifactm,mdmﬁon&\empg is usually
reserved for post surgical manogement.
* Types:
a. Corventional rodiation : Total of <50 &y (5000 rad) is given as 180-céy
(80~ rad) fractions divided over “lb weeks.
b. Stereotactic radiosurgery : Large single high-energy dose froma
cobalt-0 source (Gamma knite), linear accelerator or cyclotron.

Complieations :
* Transient nausea, weakness, alopecia, loss of taste and smell.
* 250% of patients develop loss of &H, ACTH, TSH and/or gonadotropin secre-
tion within 10 years, uﬂmﬂg due to l’\fjpo’(holwnm damage.
* Optic neuritis : npproimaivelg a% cases.
* Rigkof developing a. secondary tumor after conventional radiation is 1.5%
after 10 years and 1.9% after 30 years.

medical management :

" Proiaetmmsoopwnmagoms{rs

® feromegply : Somotostatin receptor ligands (SRLS) and &6H receptor antago-
’ nist.
* TSH-secreting tumors : SRLs and occasionally dopamine agonists.
* ACTH-secreting tumors | SRLs, adrenol-directed therapy,



S_e_llar masses 00:39:23

n hapo&halmmc reguons
Anterior and preoptic thm reqions : Paradoxicol vasoeonstriction,

tachycardia. and h}jper{hermm..

* Vventromedial hypothalamic nuclei involved : Hyperphagio. and obesity seen.

* Preoptic nuclei : Central osmoreceptors -+ Polydipsio and hypodipsia.

* Central hypothalamus : Stimulate sympathetic neurons ~ 1 Catecholamine
ond cortisol levels — Cardiac Mrhaﬂmas, hypertension and gastric ero-
Sions.

Crmuophar5r\30mas

* @enign, 1ocal\3 invasive, supraselior cgs'nc MoSSes.

* OMenlarge, eystic, and locally invasive.

* Derived from Rathke's pouch.

* Portially calcified : Seen on skull x-ray ond CT images.

* Over LO% arise from within the sella, and others arise $from parasellar cel
rests.

ep‘sdem'\olosg ;
* more than half of all patients present <30 years.
* @imodal peak *
- S-M4 yeoars of age.
- Loker ok SO-74 years.
* 80-90% of all pituitary fumors in children : Craniopharyngioma.
* Comprises of 1S% of all intracranial fumors in children.

Clinical features

* Hypopituitarism (90% cases).

* Diobetes insipidus (0%).

* About half of affected chidren present with growth retardation.

* when intra-sellar, can be distinguished from pituitary adenomas by sepo-
rote visible rim of normal pituitary tissue.

* Cystic mass Nied with cholesterol-rich viscous Suid which may leaks into the
CSF — fseptic meningtis.

10



Types :
v Adamantnomatous form :
- wNT/ beta catenin mustation,
- Seen in chidren
i Papilary forms :
- BEAF mutation.
- $een in adults.

h\ﬁes’dgaﬁons ;
* MRI head with contrast :
- Neuromagms ot choice.
- MRIis generally superior to CT for evoluading cystic structure and
tissue components of craniopharyngiomas.
* CT scan: To define caleificadions and invasion into surrounding bory strue-
twures and sinuses.

Treatment :

* Transcranial or tronssphenoidal surgical resection followed by postoperative
radiation of residual tumor.

* inthe absence of radiotheropy, ﬁ%&amnpw:gm recur ond 10—~
year survival is <so%.

* BRAF inhibitors (Dabrafenib or vemurafenib) either alone or in combination
with mews inhibitors (Trametinib or cobimetinib).
Craniopharyngiomas (Parhcwary papmarg) are associated with activated
BRAF VOOE mutations.

Post operodive complications :
* Hyperphagia. and obasitg post surgery,
° Marcoleps&
* Diabetes insipidus » adipsic hypernatremia.
* Recurrence (30%),

Roihke’s cysts :
° Developmentaj%hreo?ﬂaifm’spowhobﬂem&m
. us.uo.ng anterior and intermediote lobes are involved,
* Small (45 man) eysts entrapped by squamous epithelium and are found in
~ao% ot amops&

* D0 1ok grow ususliy

11



* Olten diagnosed e dentaliy,

* /37 present in adults with compressive symptoms : Diabetes hSP\d.US/hlj"
perprolactinenmio.

Pth.u{'o.rg metostoses :
* glood-borne metastatic lesions.
. usml\u) from breost cancer (M/C), lung, gasho’n’cestm.l, primary or
metostatic lgmphom, leukemias ond plasma.cytomas,
* Almost exclusively in the posterior pituitary -» Leads 4o O,
* Diagrosis : Histologic examination of excised tumor tissue.

ka hamartomas :
* From astrocytes, oligodendrocutes, and neurons.
* May overexpress GnRH, GHRH, CRH.
* ¢/F:
- Laughing-associated seieures (&ilastic seizure).
- Pallister-Holl sgndrome :
Craniofagial abnormalities, imperforate anus, cardiac, renal, and lung
disorders, and pituitary faiure.
Mutations in the carboxy terminus of the &L13 gere.

Germinomas or &CT :
* ®xira sellar tumors arising from pineol and neurchypophusis region.
. tn%ncﬂ, a™ decode.
* Clinical features :
- Dl
~ Short stoture.
- Puberty or movement disorders.
- Serum HCE, CSF HCE, AFPY.
* Treodment :
- Qmiior&wer%
- Qadio’thempxj * chemo&\emptj.
Associations : $HC& leads to gonadotropin independent isosexual puberty
(&15P) in males.
* Any enlargement in pineal gland after | year should arise suspicion of pineal

Moss esion,

12
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One liners :

Sefa. chordomas : Bony clival eroson, locol Nvasveness and cojciication.
frachnowd 03'3&3 : lsontense with CSF,
mtxgiomnsodumemnﬁawmﬁmﬁmm bony erosion.
Hishocytosis X : D, exophthalmos, and punched-out lytic bone lesions
(Hand Schudler—Chr stian disease) with charocteristic axillary skin rash
Hypothalamic ghomas : /3™ associated with neuroNoromatosis.
Germinomas, embryonal carcinomas, teratomas and choriocarcinomas : Arise
n parasellar region and produce hC&,
Pituitary infections : Aeude ptuitary abscesses and perisellar arachnoiditis
seenas&ah&meaﬁrﬂm@u&thwomdigﬁrgmnt

- 8enign central noninvasive supraseliar Stial cell tumor.

- Stains for vimentin, SI00 protein, and glial Rbrillar acidic protein.
Hemothromatosis and hemosiderosis : Predominantiy gonadotroph cell dam-
age.

Hiypaphuysits :

-

Prb.u'lnrg stalk ﬁ'\ie!ﬁeni“g.
Clinical features :

- Headache, visual field impairment, hyperprolactinemia. and pituitary

deficiency,

- Secondary hypoadrenalism (ACTH deficiency.

- Followed by hypothyroidism, typogonadism, and &H or PRL deficiency,
M| reveols a. pituitary mass, obten indistinquishable from an adenoma.
Treotment :

- High dose glucocorticoids is the mainstay, often resoiving the sellar

- Recurrences are reported in over 404.

Lunphocytic hupophusite
* During or shortiy after parturition (Last month of pregnancy or during the

first a months postpartum),

15% in moles.

Lymphocytic and plasma. cell pituitary infitrae,

Ciruloging anti-pituitary antisodies present.
ngwmmw\m%mmwrgmmgwm
0/0: Sheehan's syndrome,

13



* Pathalogre crdevn Por dinnnoae « telands ob arderr prtudary relie
sar ounded by diffuce fymphoeyte (1 -cell and A cell) rifrates,
* Raged B<R.
* i/ of podients, other autoumrune condrtions (Thurods, rypoodrenal-
sm, pammirmd failure, atrophie gastritis, SLE o *‘>}6qven cqrmme‘) seen.
* Spontaneous resolution.
* Treatment:
- Phuitary hormone replacement,
~ Transsphenoidal or endoscopic surgical resection : To confirm o tissue
diagnosis or relieve compression sgmp*mss.

gronulomotous WSR'\S :
* Females predominated But not associated with presnancg).
* Mistology : Chronic nfammation and granuloma. with histiocytes and multinu-
cleated giont cells.
* Suprasellar extension occurs in about 0%,
* fAssociated with sarcoidosis, Takayasu disease.

Xonthomadous Wsiﬁs :
* 2aual frequency in both sexes.
* Lipid-loden macrophages.
* MR : Highly cystic lesion, possibly re%ec%irg an h%mnma:tnrg response to a.
ruptured pitutary cgst

Note
& —reloted hypophysits : Associated with retropertoneod fbrosis, pancreatitis,
ond trwrod, lung and meningeal involverent.

immune checkpoint inhibitor induced hyophgs‘rﬁs ;
* Cytotoxie T-iymphocyte antigen 4 (CTLA4) also expressed on pruitary
hissue couses local complement activation.
* mV/C endoerine defeit : Secondary adrenal insutticiency,
* pmumab induced hypophuysitis -
-~ maole : Femaole radio is 3 ¢ 1,
- 1% ncidence.
* Treatment :
- High-dose steroids.
- Azothioprine.

14



PITUITARY ADENOMA BASICS
AND PROLACTINOMA

Pituitary adenomas
Consists of 15% of all intracranial neoplasms.
Prevalence :
* 80/100,000,
. ﬂufop&g shows ash have microodenoma.
* Pituitary imaging shows 10% of cases.

Po.&\oseness :
® Benign neoplasms, monockonal in origin.
* prise from one of the five anterior pituitary cell :

00:00:21

Lactotrope (PRL), somatotrope (@), corticotrope (RCTH), thyrotrope (TSH) or

gonadotrope (LH, FSH).

* Plurihormonal tumors express various combinations.
* One third are clinically non-functioning and most of them arise $rom gonad-

otrope cells and may secrete O and B-glycoproten subunits.

*  Hormone productim does not Ms correlote with tumor size.

ADENOMA CELL ORIGIN  HORMONE PRODUCT  CLINICAL SYNDROME

Classification of Pituitary Adenomas
Lactotrope PRL
Gonadotrope FSH, LH, subunits
Somatotrope GH

Corticotrope ACTH/none

Mixed growth hormone
and prolactin cel GH, PRL

Other plurihormonal cell Any

Acidophil stem cell PRL, GH
Mammosomatotrope PRL, GH
Thyrotrope TSH
Null cell None

Oncocytoma None

Hypogonadism, galactorrhea

Silent, avarian
hyperstimulation, hypogonadism

Acromegaly/gigantism
Cushing’s disease or silent

Acromegaly,
hypogonadism, galactorrhea
Mixed
Hypogonadism,
galactorrhea, acromegaly
dism,
galactorrhea, acromegaly
Thyrotoxicosis
Hypopituttarism/none
Hypopituitarism/none

17
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Note :

Silent adenomas ¢ Immunchistochemical evidence of hormone production
without biochemical or chinical feotures.

Nl cell adenomas : Immunostain negadively for all trophic hormones in od-
dition.

Crooke cell adenomas : massive accumuladion of perinuclear cytokerafin
Qlaments in response to ghucocorticoid excess s seen in Cushing disease.

Geneties :

[

No direct evidence in humans that pituitary hyperplasia. is a prerequisite for
tumor development.
Tumors do not arise because of excessive polyclonal pituitary cell prolifera~
ton due to Seneradized Wmc stimudotion.
Wa,wmmbw%mmmmwgmﬁo}-
ready transtormed adenomatous pituitary cell.
mosﬂa ore monoclonal n origin.
Somatic mutodions
- 650 mutations — Intrinse &TPase activity — Cyclic AMP, Pit-1 in-
duction, and actation of cyche AMP response element binding protein
(cres) — Somatotrope celt proliferation and &H secretion.
- 35% of &H-secreting prtuitary tumors have sporadic mutations in &s0.
&rowth factors :
- Pruitary fumor proliferodion.
- Bosic Rbroblast growth factor (bF&F) —> Pituitary cell mitogenesis.
- gpidermal growth Factor receptor (e&FR) signaling induces hormone
synthesis + cell profiferation
- m&aﬁmo&‘uSPBnugresukmwerexpressedmmawbseto?
ACTH-secreting tumors.
Oncogenes ;
- RAS and pituitary tumor tronsforming gene (PTTE).
- Inagtivation of growth suppressor genes : MEG3.
- PTT& induses oroblast growth factor (FaF) — Angiogenesis —» Lead
to duysrequlated chromatid separation and cell aneuploidyy,
Cyclin-dependent kinase (COK) complexes :
- Lead, to pR& phosphorylation, releasing EaF o promote cell eycle pro-
gression.
- Cyclin DKCCADD : invasive, ron-Sunctioning pituitary adenomas.
- £rbda anderhea:agsmm,recurrmtmmm\a&



Genetics in Blluitary adentms
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Familial Pituitary Tumor Syndromes

Syndrome GENE MUTATED

Multiple endocrine
neoplasia 1 (MEN 1)

Muktiple endocrine
neoplasia 4 (MEN 4)

Carney complex

Familial pitui
e ity AIP (11q13.2)

* Poluostotic Horous dysplasia, cale au lait spots, acromegaly, adrenal adeno-
mas.

MEN1 (11413)

CDKN18B (12p13)

PRKAR1A (17q23-24)

CLINICAL FEATURES
Hyperparathyroidism
Pancreatic
neuroendocrine tumors
Foregut carcinoids
Adrenal adenomas
Skin lesions

Pituitary adenomas (40%)
Hyperparathyroidism
Pituitary adenomas
Other tumors

Pituitary hyperplasia
and adenomas (10%)
Atrial myxomas
Schwannormas
Adrenal hyperplasia
Lentigines
Acromegaly/gigantism
(~15% of afflicted
families)

° Gsa,wuto&ior\scauses%smdoccurspoﬁzggo&iml\&

o &isamnhereditwamtm
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malismnt p‘rtuitnrg tumors :
* No cell markers cteqﬂg disﬁnsuish a.ggresswe invasiveness from MW

Demonstrotion of extracranial metastass & o pre-requisite for diagnosis of
Temozolomide (Akylating agent) :
- To treat aggressive pituitary tumors.
- Ob-methylguanine DNA methuftranskerase (MEMT) moy ntertere
with drug efficacy.

Hyperprolactinemia /Prolactinoma 00:14:55

Prolactin (PRL)

| J

199 amino acids (@r has 194 AR).

Secreted by lactotrophs (Acidophis).

Act ’d'\rough JAK STRT Pahm5.

Mostiy under inhibitory eflect ot dopamine (PIF).

Present in CNS/placenta/uterus.

Es’«ogen, TRH, VIP, oxgkoc'r\, Rem sieep stimulates prolactin.

m/C pituitary hormone hypersecretion syndrome in both men and women.
Prevalence of 10/100,000 in men and 30/100,000 in women.

Usually PRL levels 2300 microgramvL.

They are mixed fumors that secrete combinations of 64 and PRL, ACTH and
PRL, and rarely TSH and PRL.

microadenomas 4 emy; Macroadenomas are I em.,

&iant prolactinomas : Defined as 74 em in diameter and/or those with >3 em
of supraseliar extension.

Paﬁ\olosgandpathosenesis:

L ]

O%@Fdwﬁmsaremtnnﬁgmnt

Invasive tumors that do not metastasize are considered benign.

mogdg stowsmn‘ms, orise spomd\cal\g, usually occur sinalg.
Pseudocapsule composed of compressed adenchypophyseal cells and a.
reticulin Rber network is seen.

Female to male ratio for microprolactinomas is 30 :1 and 1 : | for macroade-
nomasg,

S%o?m‘croo.detmspmgress n the long term 4o magroadenomas.



