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PITUITARY TUMOR SYNDROMES - Active space ---—-

Clinical manifestations 00:00:20

Sellar masses moy presen’c with various clinical manifestations depending on:

* Anotomic location of the moss. N

°  extension.

Oculomotor Pituitary tumor
nerve
e Func’cional'\’cﬂ. Internal carotid
Trochlear artery
nerve
Venus plexus
of
Trigeminal sinus
nerve
Sphenoid sinus
Suprasel\our extension : id bone
Compression of optic chiasmoa. : MesHnegrnm
* Pdorsal sellar d‘\aphragm — fAreo. of least Surgical curette
resistance — Suprase\\ar extension —
Compression ot optic chiasma.
° Leodsto: Temporal
) visual field
- Loss of red perception. Nasal
- . . visual field
- 6\‘cemporod hemuanop\a,
- Superior or bitemporal field defect.
- Scotomo.
Temporal
- Blindness. retinal fibers
Nasal
. Oph’chodmologic evoluadtion : retinal fibers
: . . Optic nerve
- Visual acuu’cB : Snellen chort. Optic chiasm
- Visual feld : pedside bg confrontational Pituitary
gland

testing, goldmann perimetry, Amsler grid,
automated quantitotive perimetry. Pituitary gland

Heodache :
* Due to | intrasellar pressure which stretches the dural plote.
* Heodoache se\/eri’rg does not correlate with the size of the adenoma or the

presence of suprasellar extension.

Invasion Jc\'\\roug\'\ podod:al Qoor :

= 6on5 invasion may occur ’chrOugh the sellar Sloor to the spheno'\d SINUS.
e nggresswe fumors rare\5 invode the podoece ool and couse nasopharﬂngeod
obstruction, infection and CSF leakage.
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2 - Pituitary Disorders

Pituitary stalk compression :

Pi’cui‘courﬂ stalk compression b5 intrasellor mass —> Compress the portal vessels
—> Disrupting pi’cm’carﬂ occess o hﬂpo’chodam'\c hormones and dopamine —
Hﬂperprolacﬁnem\a (even with o hormonod\ﬂ inactive mass) — Laker, concurrent

loss of other pitm’carg hormones.

Stalk section phenomenon :
Seen with trauma, whiplash injury with posterior clinoid stalk compression, skull
bose fractures.

Lateral mass invasion :

* Loteral mass invasion — Moy impinge on the cavernous sinus — Cranial
nerve Iil, IV, Vi, v-1 (Ophthalmic), va (moxdllary palsies.
* Diplopia, ptosis, ophthalmoplegio. and decreased facial sensotion.

Temporal and $rontal lobe involvement :

uncinote seizures, personality disorders and anosmia. (Rare).

Hﬁpokhdamic involvement :

® Precocious puber{g or hgpogonadism.
* Diabetes insipidus (F\d5psic).

° Sleep disturbances.

¢ Dgs’cherm'\&

® Appetite disorders.

Features of sellar mass lesions :

Impacted structure. Clinical impact.

Hypogonadism.

Hypothyroidism.

Pituitary gland. Growth failure, adult growth hormone deficiency.
Hypoadrenalism.

Hyperprolactinemia (stalk comp on).
Loss of red perception.

Bitemporal hemianopia.

Optic chiasma. Superior or bitemporal field defect.
Scotoma.

Blindness.

Temperature dysregulation.
Appetite and thirst disorders.
Obesity.

Hypothalamus. Diabetes insipidus.

Sleep disorders.

Behavioral dysfunction.
Autonomic dysfunction.
Ophthalmoplegia with or without ptosis or diplopia.
Facial numbness.
Personality disorder.

Cavernous sinus.

Frontal lobe.
Anosmia.
Headache.
Hydrocephalus.
Brain. Psychosis.
Dementia.

Laughing seizures.
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Pituitary Tumor Syndromes

Neuroimaging 00:10:22

Gross features of pituitary gland :
* Pituitary gland height : & mm in children 1o 8 mm in adults.
* Pituitary gland moy fransiently enlarge during adolescence, pregnancy and

postportum.

* During pregnancy : 10 to 1a mm, ond the stalk is 4 mm.
* upper aspect : Flok or sl'\gh’c15 concave.
* Stolk is midline and vertical.
- Emp’cﬂ sella or partial emph:) sello: Heigh’c <4 mm.

Feotures based on MRl :
* Choice of inves’r\goec'\on : R sella with dﬂnam'\c controst.

* MRl token before and after administrotion of Sadolin'\wn
°* pdenoma densi’rg is uswd\g lower thon thot of swrromd‘mg
normal tissue on Tl—meigh’ced imaging, ond the s\gnod in’censi’cB

P‘\’cm’carﬂ macroadenomao. on MR|

increases with T&—we\gh’ced imoges.

* Posterior pi’m\’carg lobe exhibits a discrete bright spot of h'\gh signal 'mfensi’rﬂ
on Ti-weighted images, which declines with age.

* Slice thickness should be less than 3 mm to obtain o pixel of | mm.

* pfter gadolinium injection, microadenomas usually appear hypointense due
to compromised microadenoma. vasculodure.

® Flip Q\op phenomena. : Due to compromised vasculodure, 8ado|inium washout
is deloyed, hence, delayed hyperintensity is seen when rest of the gland
oppears hﬂpom’cense.

* CT scan : To assess extent of bony erosion or the presence of caleification.

* Thickened stalk : Seen in hypophusitis, granuloma, germinoma. or chordoma.

* Meningiomas often are associoted with bong hgperos’cosig,
craniophargng'\omas may have calcifications and are uSuod\3 hﬂpodense on
Ta-weighted images.

* gliomas are hgperdense on T. a—weigh’ced images.

Significance of CT scan in pituitary adenoma :
* Visualization of bony structures, including the sellar Soor and clinoid bones
and identifies bony invasion.
* Recognizes colcifications thot characterize craniophargng'\omas,
meningiomas and rarelg aneurysms thot are not evident on MRl
* Hemorrhagic lesions, metastatic deposits, chordomas and evidence of
caleificotion.

Endocrinology * v1.0 « Marrow SS Medicine



4 Pituitary Disorders

_____ Active space - Receptor inaging :
Rodiolabeled Da recep’cor an’cagon‘\s’c bt:, us.‘mg 183l-iodobenzamide s‘mgle—pho’con

emission scann'\ng :
* Prolactinomas express dopamine & (D) receptors.
* Hence, used fo ditferentiate between non functioning pituitary adenoma
(NFPA) and prolactinomo.

Rodiclobeled 'mdim—pen’ce’creo’dde scon ¢
° most pimimrﬂ odenomas express somotostotin recep’cor Sub+5pes to o
\/ourg'mg degree.

Single-photon emission CT (SPeCT) :
* Sensitivity is about | em, and it also detects normal pituitary,
* Hence limited for pituitary tumor detection, but it may be helpful for
ectopic nC,TH~secre’cir\8 tumors.

Classification of pituitary tumors 00:19:58

Hardg’s : Sellar and suprasellar extension.
hnos.p’s : Covernous Sinus invasion.
glster.

Classification system for Pituitary Tumor

Noninvasive (enclosed) Invasive

Grade 1 Grade 2 Grade 3 Grade 4
KNOSP CLASSIFICATION SYSTEM

Endocrinology « v1.0 < Marrow SS Medicine



Pituitary Tumor Syndromes

Hardy classification :

Non-invasive Vs invasive :

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

&rade |\ : enlarged but confined to the sello.

arode I\ : Localised invasion.

arade Vv : Diffuse destruction.

Bosed on suprasellar extension

A : extension towards the supraselior skull.
: extension upto the 3 ventricle.

: entire 3 ventricle is involved.

: Intracranial extrodural involvement.

0o g G @

: extrocroanial extradural involvement.

rnosp’s classification :

With respect to cavernous sinus invasion.

Grade 0 : No invasion.

arode 4 : encasement of internal carotid ar’cerg.

Note :
encasement @ Internal carotid our’cerg involved > 180°.

Abutment : Intermal carotid our’cerﬂ involved ¢ 180°.

Evaluation 00:24:16

Ophthalmologic evaluation :
* Bitemporal hemianopio. :
- more common.
- more pronounced superiorly,
- D/ compression of the ventral optic chiasma, nasal Sangl'\on cell fibres.
*  Homonymous hemianopia. : Postchiasmal compression.
* monocular temporal field loss @ Prechiasmoal compression.

Labora’corg investigation :
To assess ?unc’donodﬂg ond de%cien% :
* Serum prolactin (PRL/basal prolactin.
* 8 AM cortisol/ a4-h urinary free cortisol (UFC) and/or overnight oral
dexamethasone ( mg) suppression test.

Endocrinology « v1.0 « Marrow SS Medicine



Pituitary Disorders

* Thyroid function tests : T4, TSH.

* No/K.

* Insulin-like grouwth Loctor (&FD.

* |H/Fon,

Screening Tests for Functional Pituitary Adenomas

Acromegaly

TEST COMMENTS
Interpret IGF-1 relative to age- and
Serum IGF-1 sex-matched controls

Oral glucose tolerance test with GH
obtained at 0, 30, and 60 min

Normal subjects should suppress growth
hormone to
<1 pg/L

Prolactinoma

Serum PRL

Exclude medications
MRI of the sella should be ordered if PRL is
elevated

Cushing's disease

24-h urinary free cortisol
Dexamethasone (1 mg) at 11 PM. and
fasting plasma cortisol measured at 8
AM.

Late night salivary cortisol

ACTH assay

Ensure urine collection is total and accurate
Normal subjects suppress to <5 ug/dL
Distinguishes adrenal adenoma (ACTH
suppressed) from ectopic ACTH or Cushing's
disease (ACTH normal or elevated)

Gonadotropinoma

Baseline FSH, LH,

free a subunit, ovarian hyperstimulatio
n,
estrogen (females), testosterone (male
s)

TRH stimulation test with assays for
LH, FSH, free a subunit, free LHB, free
FSHP subunits

Rare; more commonly nonfunctioning
adenomas

Consider screening for

hypopituitarism; Some gonadotropinomas
exhibit an inappropriate

gonadotropin response to TRH

TSH-producing
adenoma

Free T,, free T,, TSH, free a subunit

Key feature is an inappropriately normal or
high TSH in the setting of elevated free T, and
Ts

His’colosic evoluotion :

Imnunohigtochemical staining ofter franssphenoidal surgery Lor ¢

* Hormones : Hormone studies are equivocal and in cases of clinically

non—?unc’don'mg tumors.

. Ce\\-i'gpe spec'\%c franseription Lactors.

Treatment

00:30:45

uswd\g p'\’cw’carﬂ odenomaos are ben'\gn ond slow growing tumors.

Goals :

|

Normalization of hormone secretion.

- Amelioration of symptoms and signs.

- Shrinkage of tumor masses.

- Relief of adjacent structure compression.
- Restoration of pituitary function.

- Prevention of recurrence.

Endocrinology * v1.0 * Marrow SS Medicine



Pituitary Tumor Syndromes

Treatment options :
* Transsphenoidal surgery,
* Stereotactic rad\o’cherapﬂ.
* Novel therapeutic agen’cs.

Transsphenoidal surgery :

* Desired surgical approach Sor pituitory tumors.

* Transcronial approaches @ For invasive suprasellor mass Surromd‘mg the
$rontal or middle fossa or the optic nerves or invading posteriorly behind the
clivus.

* Intraoperative microscopy helps in visual distinction between adenomoatous
and normal tissue.

. Surgical decompression and. resection done in cases of

- expanding pituitary mass.

- ﬂs5mp’comoec\c/ headache.

- Progressive Visual field defects.

- Cranial nerve polsies.

- Hgdrocephodus.

- Intropituitary hemorrhage/ apoplexy,

* Wwhenever possible, the pi’cm’rarﬂ mass lesion should be se\echve\ﬂ excised.

* Totol hypophysectomy may be indicated it :

- No hﬂpersecre’cing moss lesion is c\earB discemible.
- multifocal lesions are present.
- Remaining NON—tuMmorous pi‘cu\’ca@ tissue is necrotic.

Complicaions :
* Operadtive mor’cah’cﬂ rote is %
* Transient diabetes insipidus and hgpop\m‘\’car\sm > Occur in up to a0%.
* Craniol nerve damoge.
* Nasal septal perforation.
* visual disturbances.
* (CSF leaks occur in 4%.
* Less common complications * Carotid artery injury, hﬂpo{'hodam\c damoge

ond men'\ng\hs.

Endocrinology * v1.0 « Marrow SS Medicine




8 - Pituitary Disorders

Post operative diabetes insipidus (D :

Trangient DI (35%) Permanent (0% Triphasic
* Complete transection of
L H'\gh stalk njury. troct.
*  Within 34-48 hours. *  Closer the lesion 4o the * *phase of I : S-7 days
° Resolves in few dags. magnocellular cell bodies due o oxonal shock,
*  Ddue to axonal shock, in the hypothalamus, * a™phase : Antidiuretic
* Temporary the more liKe\B thot the phase of SIADH lasts for a
d53¥unc’c‘\on. hypothalamic cell bodies days to & weeks.
will degenerate. * 3™ phase of chronic DI :
After the AVP stores are
depleted,

Tri-phases of Central Diabetes insipidus
after severe damage to hypothalamus or
supraopticohypophyseal region

Inhibition of

ADH release
(=] B
T € Stored ADH Stored ADH
CE- release depleted
2
g
< : H
Polyuric Antiuretic
phase ' ! phase
— N
T T
24 4-5 6-11
hours days days

Time
Rodiation ’chempg :
< Primarﬂ ’cherapﬂ/ adjunct to surgery or medical ’cherapﬂ.
* Because ot its relofively slow onset of action, radiation therapy is usually
reserved for post surgical management.
° Tﬂpes :
a. Conventional radiation : Total of <S0 &y (5000 rod) is given os 180-cay
(180- rad) $roctions divided over Vo weeks.
b. Stereotactic rad'\oswgerg * Large single h'\gh~ener85 dose from o
cobalt=60 source (Gammo knife), linear accelerotor or cgclotron.

Complicadions :
* Transient nausea, weakness, alopecia, loss of taste and smell.

* 250% of patients develop loss of &H, ACTH, TSH and/or gonadotropin
secretion within 10 Years, usually due to hﬂpo’chodamic damage.

Endocrinology ¢ v1.0 - Marrow SS Medicine



Pituitary Tumor Syndromes

e Op’ric neuritis ﬂpprox\ma’ce\g a% coses.
* Rigk of de\/e\op'\ng o secondourg tumor after conventional radiodion is 1.3%

ofter 10 years ond 1.9% ofter a0 years.

medical management :
* Prolactinomas : Dopamine agon'\s’cs.
. Acromegodﬂ : Somoadostadin receptor \'\Sands (SRLY) ond &H receptor
om’cagonis’c.
* TSH-secreting tumors * SRLS and occas'\or\od\ﬁ dopamine agoms’cs.
* ACTH-secreting fumors @ SRLS, adrenal-directed therapy.

Sellar masses 00:39:23

In hgpokhalam'\c regions :
* Anterior and preoptic hﬂpo‘dﬂodo\m'\c regions Parodoxical vasoconstriction,
’cachgcard\a ond hﬂper’cherm\a,
* ventromedial hﬂpo’chodam\c nuclei involved : Hﬁperphag'\a ond obesi’rg seen.
* Preoptic nuclei : Central osmoreceptors — Polgd\psia ond hﬂpod\ps\a.
* Central hypothalamus Stimulate sympodhetic neurons — 1 Cotecholarmine
ond cortisol levels — Cordiac arrhﬂ’chm\as, hﬂper’cens\on ond 8&3’«'@ erosions.

Craniopharyngiomaos :
* Benign, locod\g invasive, supraseliar cgs’c'\c masses.
* OMten large, cystic, and locally invasive.
* Derived $rom Rathke’s pouch.
* Portially calcified : Seen on skull x-ray and CT images.
e Over LO% arise $rom within the sella, and others arise from parasellar cell

rests.

ep'\dem‘\o\o% :

* more than halt of all patients present <30 years.
* Bimodal peak
- S years ot age.
- Loter ok SO-74 years.
* 80-90% of all pituitary tumors in children : Craniopharyngiomo.
* comprises of IS% of all intracranial tumors in children.

Endocrinology * v1.0 « Marrow SS Medicine




10 - Pituitary Disorders

Clinical features :

* Hypopituitarism (90% cases).

* Diabetes insipidus (10%).

* About half of aflected children present with grouwth retardation.

* Wwhen intra-sellay, can be distinquished $rom pituitary adenomas by
separode visible rim of normal pi’(u'\’carﬁ tissue.

* Cystic mass filled with cholesterol-rich viscous Sluid which moay leak into the
CSF — Aseptic meningi‘ds.

T5P€S :

i Adomantinomotous form :
- WNT/ beta catenin mutodion.
- Seen in children.
i. Papillary forms :
- BRAF mutodion.
- Seen in adults.

Investigadions :
* MRl head with contrast :
- Neuroimaging of choice.
~ RIS generally superior to CT for evaluating eystic structure and
tissue components of craniopharyngiomas.
® CT scan : To define caleifications and invasion into surrounding bony
structures and sinuses.

Treotment :

* Transcranial or transsphenoidal surgjical resection followed bﬂ postoperodive
rodiotion of residual tumor.

* In the absence of radiotheropy, 7% of craniopharyngiomas recur and
Io-ﬂear survival is £S0%.

* BRAF inhibitors (Dabrafenib or vemurafenib) either alone or in combination
with Mmews inhibitors (Trametinib or cobimetinib).
Craniopharyngiomas (Par’dcwarlg papillary) are associated with activated
BRAF V(00Z mutations.

Post operoeci\/e complico@c‘\ons :

. Hﬂperphagia ond obesHB post surgery.
* r\lourcoleps&

Endocrinology « v1.0 « Marrow SS Medicine



Pituitary Tumor Syndromes - 11

Diabetes insipidus, adipsic hﬂpemoecremia,
Recurrence (30%).

Rothke’s 035{3 :

Developmental failure of Rathke’s pouch obliteration.

usuod\ﬂ anterior and intermediote lobes are involved.

small (45 mm) eysts entrapped by squamous epithelium and are found in
~a0% ok au’cop%.

Do not grow uswd\g.

Often diagnosed incidentally,

/3 present in adults with compressive symptoms : Diabetes inspidus/
hgperpro\ac’dr\emia.

Pi’cui’carg metastoses :

Blood-borne metastatic lesions.

Usually $rom breast cancer (MV/©), lung, gastrointestinal, primary or
metastotic \5mphoma, leukemias and plasmacytomas.

Almost exclusi\/elg in the posterior p'\’(u'\’carﬂ — Leoads to D\
Diagnosis Histologic examinadion of excised tumor tissue.

H}jpo&halamic hamartomos :

From as’cro%’ces, oligodendrocytes, and Neurons.
Moy overexpress GNRH, GHRH, CRH.
c/F:
- Laughing-associated seizures (ailostic seizure).
- Pallister—Hall 35no\rome :
Craniofacial abnormalities, imperforate anus, cardiag, renal, and lung
disorders, and pituitary failure.
Mutodions in the carboxy terminus of the &L13 gene.

Ggerminomas or §CT :

extra sellar fumors arising $rom pineal ond neurohgpophgs\s regjion.
Infancy, a™ decade.
Clinical feotures :
= Dl
Short stature.
Puberty or movement disorders.
Serum HCS, CSF HCG, AFPT.

\

\

\
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12 - Pituitary Disorders

® Treotment :
= Qad'\o’cherapﬂ.
= Radioﬂqempﬁ * C/hemo’chempg.
* Associodions : THCE leads to gonadotropin independent isosexual puberty
(&SP in moles.
* Ay enlargement in pineal gland ofter | Year should arise suspicion of pineal
mass lesion.

One liners :
* Sella chordomas : Bony clival erosion, local invasiveness and calcification.
* Arochnoid cysts ¢ Isointense with CSF.
* Meningiomas : Isodense on T1 § T4 + Calcificodion or bony erosion.
® Histiocytosis X = D, exophthalmos, and punched out lytic bone lesions
(Rand &chiller—Christian disease) with characteristic oxdllary skin rash.
* Hypothalamic gliomas : 1/3 associaked with neurofibromatosis.
*  germinomos, embrgonod carcinomas, terotomas and choriocarcinomas : Arise
in parasellor region and produce hCe,
e P'\m\mrﬁ infections : Acute p'\‘cuu’courg abscesses and perisellar arachnoiditis
seen as isointense central coo/i’rg with Surrounding ring enhancement.
° Pi’cmcgcoma=
— Benign central noninvasive suprasellar glial cell tumor.
- Stains for vimentin, S100 protein, and glial fibrillar acidic protein.
* Hemochromadtosis and hemosiderosis : Predominan’dg gonadotroph cell

damage.

ngoph}jsiﬁs 3
. Pi’m‘\’courﬂ stalk ’chiclﬁen‘mg.
* Clinical feotures :
- Headache, visual field impairment, hyperprolactinemio. and pituitary
de?xciencB.
- Secondary hypoadrenalism (ACTH deficiency.
~ Followed by hypothyroidism, hypogonadism, and &H or PRL de%cien%.
* MRl reveals o p'\’ﬂx\’carﬂ mass, often indistinguishable $rom an adenoma.
® Treodment :
- H‘\gh dose Slunocor’dcoids is the modnsmﬂ, often reso\\/'mg the sellar
mass and improving endoerine dgs?»unc’don.
- Recurrences are reported in over 40%.
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