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INTRODUCTION

The area immediately arOund the pituitary, the sellar and suprasellar
regiOn is an anatOmically cOmplex area that represents a crucial crOssrOads

fOr impOrtant adjacent structures (Pinker et al., 2005) .

While the sellar regiOn has specific anatOmical landmarks, the suprasellar
regiOn is nOt clearly delineated and includes all the structures that surrOund
the sella turcica (Rennert & DOerfler, 2007) .

Vital structures such as the brain parenchyma, meninges, visual pathways
and Other cranial nerves, majOr bl00d vessels, hypOthalamOpituitary system
and bOny cOmpartments may be invOlved (Kaltsas, EvansOn, ChrisOulidOu,
& Gr0ssman, 2008) .

The majOrity Of neOplasms arising in the sella turcica are, by far, pituitary
adenOmas. On OccasiOn, sellar tumOrs Of nOn-pituitary Origin may present
with symptOms that mimic thOse Of a nOnfunctiOning adenOma Of the
anteriOr pituitary gland. The mOst cOmmOn nOn-pituitary neOplasms in this
IOcatiOn are craniOpharyngiOmas, germ cell tumOrs, meningiOmas,
chOrdOmas, gliOmas, and SchwannOmas (Perez, Farkas, PadrOn, Changus, &
Webster, 2004) .

PathOlOgy in the sellar and suprasellar regiOns accOunts fOr several
disabling and distinctive neurOlOgical syndrOmes characterized by visual

failure and upper cranial neurOpathies. These features have a majOr impact



On functiOnal OutcOme mOre than the cOmmOnly assOciated endOcrine
mOrbidity (POIlOck, 2010) .

RadiOlOgical imaging Of the suprasellar and parasellar regiOns is
challenging since the sella is a small vOlume regiOn in clOse prOximity t0
many cOmplex structures. BOth thin-sectiOn cOmputerized tOmOgraphy and
magnetic resOnance imaging play an impOrtant rOle in the anatOmical
delineatiOn Of lesiOns in this area (BOardman, ROthfus, & Dulai, 2008).

Magnetic resOnance imaging is the moOdality Of chOice prOviding
multiplanar high-cOntrast images, whereas cOmputerized tOmOgraphy has a
cOmplementary rOle in delineating bOny destructiOn and the visualizatiOn Of
calcificatiOn (Kaltsas et al., 2008).

COnventiOnal radiOlOgy is nO I0nger in use, whereas digital subtractiOn
angiOgraphy has been largely replaced by the cOntinuOus imprOvement in
magnetic resOnance and cOmputerized tOmOgraphy angiOgraphies (Rennert
& DOerfler, 2007).

The standard evaluatiOn Of the patient with a sellar and suprasellar mass
currently requires an endOcrin0l0gic evaluatiOn Of the pituitary hOrmOnal
axis (Perez et al, 2004).

The treatment Of sellar and suprasellar tumOurs is basically surgical, the
chOice Of the surgical apprOaches is first determined by the surgeOn ~ Own
preference and experience, secOndly be the site and directiOn Of the grOwth.
Early pOst Operative neurOimaging shOuld be used in every patient (fOr
future treatment planning purpOses and fOr evaluate the efficacy Of the

surgical prOcedure (BressOn, Herman, POlivka, & FrOelich, 2016) .



Aim Of the wOrk

This aim Of this wOrk is tO present the incidence Of variOus lesiOns in

the sellar and suprasellar area and evaluate the different prOtOcOls fOr

management Of these lesiOns.



ANATOMY



Understanding the OsteOlOgy Of the skull base is a fundamental step in

skull base surgery. It enables accurate tOpOgraphic IOcatiOn and helps tailOring
surgical rOutes t0 specific skull base areas.

On the endOcranial side Of the skull base, the bOrder between the anteriOr and
middle fOssa is marked by the sphenOid ridge, jOined medially by the chiasmatic
sulcus. The bOrder between the middle and pOsteriOr fOssae is fOrmed by the
petrOus ridges jOined by the dOrsum sellae and pOsteriOr clinOid prOcesses (J. A. L.
RhOtOn, 2002).

On the exOcranial side, the anteriOr and middle fOssae are divided by a transverse
line, extending thrOugh the pterygO-maxillary fissures and pterygO-palatine fOssae
at the upper level, and the pOsteriOr edge Of the alveOlar prOcesses Of the maxillae
at a I0wer level. Medially, this cOrrespOnds t0O the attachment Of the vOmer t0 the
sphenOid bOne. The middle and pOsteriOr cranial fOssae are separated On each side
by atransverse line crOssing near the pOsteriOr bOrder Of the vOmer-sphenQid
junctiOn, fOramen lacerum, carOtid canal, jugular fOramen, stylOid prOcess, and
mast0id tip (Jr., 2003).

Each Of the three skull base areas has a center and twO lateral parts. The center
parts are arranged as a midline cOrridOr and cOmprise, On the endOcranial side, the
cribrifOrm area, planum, sellae, clivus, and craniOvertebral junctiOn. On the
exOcranial side, this center cOrridOr encOmpasses the nasal cavity, sphenQid sinus,

and the pharynx. In the center cOrridOr, the anteriOr, middle, and pOsteriOr skull



base areas are clOse tOgether and bridged by the bOdy Of the sphenOid (J. A. L.
Rh0tOn, 2002) .

The bOny nasal septum, which is fOrmed by the vOmer and perpendicular
plate Of the ethmOid and attached tO the sphenQid crest and rOstrum, divides
the nasal cavity alOng the midline, whereas the lateral plates Of the ethmQid
bOnes separate the nasal cavity frOm each Orbit . SOme fOramina and grOOves
cOnnect the endOcranial and exOcranial surfaces and transmit vascular and
neural structures in this area. The fOramen cecum in the midline serves as
the site Of passage Of an emissary vein; the cribrifOrm plate is pierced by the
filaments Of the OlfactOry nerve; the supraOrbital grOOves, On the superiOr
Orbital limits, are related tO the frOntal branch Of the first trigeminal divisiOn
, the anteriOr and pOsteriOr ethmOidal canals, I0cated alOng the suture line
fOrmed by the frOntal and ethmQid bOnes, transmit the anteriOr and pOsteriOr
ethmOidal nerves and arteries; the superiOr Orbital fissure, 10cated between
the lesser and greater sphenOidal wings, transmit the superiOr Ophthalmic
vein and the first divisiOn Of the trigeminal, OculOmOtOr, trOchlear, and
abducent nerves; and the Optic canals between the anteriOr and pOsteriOr
rOOts Of the anteriOr clinOid prOcesses transmit the Optic nerve and the
Ophthalmic artery(J. A. L. Rh0tOn, 2002) .

The pituitary gland and sella are 10cated belOw the center Of the brain in the
center Of the cranial base. Access t0 the sella is limited frOm abOve by the
Optic nerves and chiasm and the circle Of Willis, frOm laterally by the

cavernQus sinuses and internal carOtid arteries, and frOm behind by the



brainstem and basilar artery. The vital structures prOtecting its superiOr,
lateral, and pOsteriOr bOrders have led tO the preferred surgical rOutes tO
tumOrs Of the gland being frOm belOw thrOugh the nasal cavity and sphen0Qid
sinus Or frOm anteriOrly between the frOntal 10be and the flOOr Of the anteriOr
cranial fOssa (J. A. L. Rh0tOn, 2002) .

Diaphragma Sellae : The diaphragma sellae fOrms the rOOf Of the sella
turcica . It cOvers the pituitary gland, except fOr a small central Opening in its
center, which transmits the pituitary stalk . The diaphragma is mOre
rectangular than circular, tends t0 be cOnvex Or cOncave rather than flat, and
is thinner arOund the infundibulum and sOmewhat thicker at the periphery. It
frequently is a thin, tenuOus structure that wOuld nOt be an adequate barrier
fOr prOtecting the suprasellar structures during transsphenOidal OperatiOn.
The Opening in the diaphragm’s center is large when cOmpared with the size
Of the pituitary stalk. The diaphragmal Opening was 5 mm Or mOre , a
deficiency Of the diaphragma sellae is assumed tO be a precOnditiOn tO
fOrmatiOn Of an empty sella. An OutpOuching Of the arachnOid prOtruded
thrOugh the central Opening in the diaphragma int0 the sella turcica in
apprOximately half Of the patients. This OutpOuching, if Opened, represents a
pOtential sOurce Of pOstOperative cerebrOspinal fluid leakage (J. A. L.
RhOtOn, 2002) .

Pituitary Gland

The anteriOr 10be wraps arOund the I0wer part Of the pituitary stalk tO fOrm
the pars tuberalis . The pOsteriOr I0be is sOfter, almOst gelatinOus, and is
mOre densely adherent tO the sellar wall. The anteriOr I0be is firmer and is



mOre easily separated frOm the sellar walls. The gland’s width is the same Or
mOre than either its depth Or its length in mOst patients. Its inferiOr surface
usually cOnfOrms t0 the shape Of the sellar fl00r, but its lateral and superiOr
margins vary in shape because these walls are cOmpOsed Of sOft tissue rather
than bOne. If there is a large Opening in the diaphragma, the gland tends t0
be cOncave superiOrly in the area arOund the stalk. The superiOr surface may
becOme triangular as a result Of being cOmpressed laterally and pOsteriOrly
by the carOtid arteries. As the anteriOr I0be is separated frOm the pOsteriOr
I0Obe, there is a tendency fOr the pars tuberalis tO be retained with the
pOsteriOr 10be. Small intermediate 10be cysts are frequently encOuntered
during separatiOn Of the anteriOr and pOsteriOr I0bes (J. A. L. Rh0tOn, 2002) .

Pituitary Gland and CarOtid Artery

The distance separating the medial margin Of the carOtid artery and the
lateral surface Of the pituitary gland is an impOrtant cOnsideratiOn in
transsphenOidal surgery. There is Often a separatiOn between the lateral
surface Of the gland and the carOtid artery , the distance between the gland
and artery varied from 1 t0 7 mm (average, 2.3 mm); hOwever, in
apprOximately One in fOur cases, the artery prOtruded thrOugh the medial
wall Of the cavernOus sinus t0O indent the gland . In these cases, the gland
I0ses its spherical shape and cOnfOrms tO the wall Of the artery, Often
develOping prOtrusiOns abOve Or belOw the artery. In these cases, it wOuld be
difficult tO remOve the entire gland during transsphenOidal hypOphysectOmy.
Such residual fragments may explain the pituitary functiOn that remains after

attempted hypOphysectOmy. Intrasellar tumOrs are subjected tO the same
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fOrces, which prevent them frOm being spherical, and the increased pressure
within the tumOr increases the degree tO which the tumOr insinuates int0
surrOunding crevices and tissue planes. SeparatiOn Of these extensiOns frOm
the main mass Of gland Or tumOr may explain cases in which the tumOr and
elevated pituitary hOrmOne levels persist Or recur after adenOma remOved.
The prOximity Of the carOtid arteries t0 the midline is extremely impOrtant in
pituitary surgery. The shOrtest distance between the twO0 carOtid arteries was
fOund in the supraclinOid area in 82% Of the cases, in the cavernOus sinus
alOng the side Of the sella in 14%, and in the sphenOid sinus in 4% (J. A. L.
RhOtOn, 2002).

CarOtid artery and sphenOid sinus; the internal carOtid artery rests
directly against the lateral surface Of the bOdy Of the sphenOid bOne, and its
cOurse is marked by a grOOve in the bOne, the carOtid sulcus, that defines the
cOurse Of the intracavernOus pOrtiOn Of the carOtid artery. As the sphenOid
sinus expands and its walls resOrb, the carOtid sulcus prOduces a prOminence
within the sinus wall belOw the fl0Or and alOng the anteriOr margin Of the
sella . The carOtid prOminence can be divided intO three parts: the retrOsellar,
infrasellar, and presellar segments. The first part, the retrOsellar segment, is
IOcated in the pOsterOlateral part Of the sinus. This segment Of the
prOminence is present Only in well-pneumatized sellar-type sinuses in which
the air cavity extends laterally in the area belOw the dOrsum. The secOnd
part, the infrasellar segment, is 10cated belOw the sellar flOOr. The third part,
the presellar segment, is IOcated anterOlateral t0 the anteriOr sellar wall.
Arterial bleeding during transsphenQidal surgery has been repOrted as due t0
carOtid artery injury, but may alsO have arisen frOm a tear in an arterial
branch Of the carOtid, such as the inferiOr hypOphyseal artery, Or by avulsiOn

Of a small capsular artery frOm the carOtid artery .
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IntercavernOus VenOus COnnectiOns VenOus sinuses that intercOnnect the
paired cavernOus sinuses may be fOund in the margins Of the diaphragma
and arOund the gland . The intercavernOus cOnnectiOns within the sella are
named On the basis Of their relatiOnship tO the pituitary gland; the anteriOr
intercavernOus sinuses pass anteriOr tO the hypOphysis, and the pOsteriOr
intercavernOus sinuses pass behind the gland. Actually, these intercavernOus
cOnnectiOns can Occur at any site alOng the anteriOr, inferiOr, Or pOsteriOr
surface Of the gland, Or all cOnnectiOns between the tw0 sides may be absent.
The anteriOr intercavernOus sinus may cOver the whOle anteriOr wall Of the
sella. The anteriOr sinus is usually larger than the pOsteriOr sinus, but either
Or bOth may be absent. If the anteriOr and pOsteriOr cOnnectiOns cOexist, the
whOle structure cOnstitutes the “circular sinus”. Entering an anteriOr
intercavernOus cOnnectiOn that extends dOwnward in frOnt Of the gland
during transsphenQidal OperatiOn may prOduce brisk bleeding. HOwever, this
usually stOps with tem-pOrary cOmpressiOn Of the channel with hemOstatic
fOam Or with light cOagulatiOn, which serves t0 glue the walls Of the channel
tOgether. A large intercavernOus venOus cOnnectiOn called the basilar sinus
passes pOsteriOr tO the dOrsum sellae and upper clivus cOnnecting the
pOsteriOr aspect Of bOth cavernOus sinuses . The basilar sinus is the largest
and moOst cOnstant intercavernOus cOnnectiOn acrOss the midline. The
superiOr and inferiOr petrOsal sinuses jOin the basilar sinus. The abducent
nerve Often enters the pOsteriOr part Of the cavernOus sinus by passing

thrOugh the basilar sinus.
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CavernQus Sinus

The cavernOus sinuses are 10cated On each side Of the sphen0Qid sinus, sella,
and pituitary gland. They extend frOm the superiOr Orbital fissure in frOnt t0
the petrOus apex behind and surrOund the hOrizOntal pOrtiOn Of the carOtid
artery. The medial wall Of the paired cavernOus sinuses fOrm the lateral
bOundary Of the sella. Sellar tumOrs frequently extend intO the cavernOus
sinus . The intracavernQus pOrtiOn Of the carOtid artery begins lateral tO the
pOsteriOr clinOid prOcess where it leaves the fOramen lacerum and turns
abruptly fOrward t0 enter intO the cavernQOus sinus . It then passes fOrward in
a hOrizOntal directiOn fOr apprOximately 2 cm and terminates by passing
upward alOng the medial side tO the anteriOr clinOid prOcess, where it
penetrates the rO0f Of the cavernOus sinus.(J. A. L. RhOtOn, 2002) .

[:] Chiasm, Hypothalamus, Post. Lobe of Pituitary
- Dura

Ant. Lobe of Pituitary

Bone

B intercavernous Sinuses
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The cavernOus carOtid is relatively fixed by the bOny ring fOrmed by the
anteriOr and middle clinOid prOcesses and the carOtid sulcus, but despite this,
large extensiOns Of pituitary tumOr may prOduce lateral displacement Of the
artery. The OculOmOtOr, trOchlear, and Ophthalmic nerves lie between the
twO dural leaves Of the lateral sinus wall. The abducent cOurses within the
sinus On the medial side Of the Ophthalmic nerve and is adherent tO the
carOtid artery medially and the Ophthalmic nerve laterally(J. A. L. RhOtOn,
2002) .

Ventricular and Cisternal RelatiOnships

TumOrs arising in the sella Often extend upward intO the suprasellar cisterns
t0 cOmpress the flOOr Of the third ventricle and invOlve the circle Of Willis
and deep cerebral venOus system . The area invOlved by thOse tumOrs arising
in the sellae cOrrespOnds t0O the anteriOr incisural space I0cated between the
free edges Of the tentOrium and the frOnt Of the midbrain. The anteriOr

incisural space cOrrespOnds rOughly t0 the suprasellar area.

FrOm the frOnt Of the midbrain it extends Obliquely fOrward and upward
arOund the Optic chiasm tO the subcallOsal area. It Opens laterally intO the
sylvian fissure and pOsteriOrly between the uncus and the brainstem. The
part Of the anteriOr incisural space I0cated belOw the Optic chiasm has
pOsteriOr and pOsterOlateral walls . The pOsteriOr wall is fOrmed by the
cerebral peduncles. The pOsterOlateral wall is fOrmed by the anteriOr third Of
the uncus, which hangs Over the free edge abOve the OculOmOtOr nerve. The
infundibulum Of the pituitary gland crOsses the anteriOr incisural space tO

reach the Opening in the diaphragma sellae. The part Of the anteriOr incisural
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space situated abOve the Optic chiasm is limited superiOrly by the rOstrum Of
the cOrpus callOsum, pOsteriOrly by the lamina terminalis, and laterally by
the part Of the medial surfaces Of the frOntal I0bes I0cated belOw the rOstrum.
The anteriOr incisural space Opens laterally int0 the part Of the sylvian
fissure situated belOw the anteriOr perfOrated substance. The anteriOr limb Of
the internal capsule, the head Of the caudate nucleus, and the anteriOr part Of
the lentifOrm nucleus are l0cated abOve the anteriOr perfOrated substance.
The interpeduncular cistern, which sits in the pOsteriOr part Of the anteriOr
incisural space between the cerebral peduncles and the dOrsum sellae,
cOmmunicates anteriOrly with the chiasmatic cistern, which is IOcated belOw
the Optic chiasm. The interpeduncular and chiasmatic cisterns are separated
by Liliquist’s membrane, an arachnOidal sheet extending frOm the dOrsum
sellae tO the anteriOr edge Of the mamillary bOdies. The chiasmatic cistern
cOmmunicates arOund the Optic chiasm with the cisterna laminae terminalis,

which lies anteriOr tO the lamina terminalis.

Cranial Nerves

The Optic and OculOmOtOr nerves and the pOsteriOr part Of the OlfactOry tracts
pass thrOugh the suprasellar regiOn and anteriOr incisural space . Each
OlfactOry tract runs pOsteriOrly and splits just abOve the anteriOr clinOid
prOcess tO0 fOrm the medial and lateral OlfactOry striae, which cOurse alOng
the anteriOr margin Of the anteriOr perfOrated substance. The Optic nerves
and chiasm and the anteriOr part Of the Optic tracts crOss the anteriOr
incisural space. The Optic nerves emerge frOm the Optic canals medial tO the
attachment Of the free edges tO the anteriOr clinOid prOcesses and are
directed pOsteriOrly, superiOrly, and medially tOward the Optic chiasm. FrOm
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