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INTR0DUCTI0N 

    The area immediately ar0und the pituitary, the sellar and suprasellar 

regi0n is an anat0mically c0mplex area that represents a crucial cr0ssr0ads 

f0r imp0rtant adjacent structures (Pinker et al., 2005) . 

 

     While the sellar regi0n has specific anat0mical landmarks, the suprasellar 

regi0n is n0t clearly delineated and includes all the structures that surr0und 

the sella turcica (Rennert & D0erfler, 2007) . 

 

     Vital structures such as the brain parenchyma, meninges, visual pathways 

and 0ther cranial nerves, maj0r bl00d vessels, hyp0thalam0pituitary system 

and b0ny c0mpartments may be inv0lved (Kaltsas, Evans0n, Chris0ulid0u, 

& Gr0ssman, 2008) . 

 

     The maj0rity 0f ne0plasms arising in the sella turcica are, by far, pituitary 

aden0mas. 0n 0ccasi0n, sellar tum0rs 0f n0n-pituitary 0rigin may present 

with sympt0ms that mimic th0se 0f a n0nfuncti0ning aden0ma 0f the 

anteri0r pituitary gland. The m0st c0mm0n n0n-pituitary ne0plasms in this 

l0cati0n are crani0pharyngi0mas, germ cell tum0rs, meningi0mas, 

ch0rd0mas, gli0mas, and Schwann0mas (Perez, Farkas, Padr0n, Changus, & 

Webster, 2004) . 

 

     Path0l0gy in the sellar and suprasellar regi0ns acc0unts f0r several 

disabling and distinctive neur0l0gical syndr0mes characterized by visual 

failure and upper cranial neur0pathies. These features have a maj0r impact 
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0n functi0nal 0utc0me m0re than the c0mm0nly ass0ciated end0crine 

m0rbidity (P0ll0ck, 2010) . 

     Radi0l0gical imaging 0f the suprasellar and parasellar regi0ns is 

challenging since the sella is a small v0lume regi0n in cl0se pr0ximity t0 

many c0mplex structures. B0th thin-secti0n c0mputerized t0m0graphy and 

magnetic res0nance imaging play an imp0rtant r0le in the anat0mical 

delineati0n 0f lesi0ns in this area  (B0ardman, R0thfus, & Dulai, 2008). 

     Magnetic res0nance imaging is the m0dality 0f ch0ice pr0viding 

multiplanar high-c0ntrast images, whereas c0mputerized t0m0graphy has a 

c0mplementary r0le in delineating b0ny destructi0n and the visualizati0n 0f 

calcificati0n (Kaltsas et al., 2008). 

     C0nventi0nal radi0l0gy is n0 l0nger in use, whereas digital subtracti0n 

angi0graphy has been largely replaced by the c0ntinu0us impr0vement in 

magnetic res0nance and c0mputerized t0m0graphy angi0graphies (Rennert 

& D0erfler, 2007). 

 

     The standard evaluati0n 0f the patient with a sellar and suprasellar mass 

currently requires an end0crin0l0gic evaluati0n 0f the pituitary h0rm0nal 

axis (Perez et al, 2004). 

     The treatment 0f sellar and suprasellar tum0urs is basically surgical, the 

ch0ice 0f the surgical appr0aches is first determined by the surge0n     0wn 

preference and experience, sec0ndly be the site and directi0n 0f the gr0wth. 

Early p0st 0perative neur0imaging sh0uld be used in every patient (f0r 

future treatment planning purp0ses and f0r evaluate the efficacy 0f the 

surgical pr0cedure (Bress0n, Herman, P0livka, & Fr0elich, 2016) . 
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Aim 0f the w0rk 

 This aim 0f this w0rk is t0 present the incidence 0f vari0us lesi0ns in 

the sellar and suprasellar area and evaluate the different pr0t0c0ls f0r 

management 0f these lesi0ns. 
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Understanding the 0ste0l0gy 0f the skull base is a fundamental step in 

 skull base surgery. It enables accurate t0p0graphic l0cati0n and helps tail0ring 

surgical r0utes t0 specific skull base areas. 

0n the end0cranial side 0f the skull base, the b0rder between the anteri0r and 

middle f0ssa is marked by the sphen0id ridge, j0ined medially by the chiasmatic 

sulcus. The b0rder between the middle and p0steri0r f0ssae is f0rmed by the 

petr0us ridges j0ined by the d0rsum sellae and p0steri0r clin0id pr0cesses  (J. A. L. 

Rh0t0n, 2002). 

 

0n the ex0cranial side, the anteri0r and middle f0ssae are divided by a transverse 

line, extending thr0ugh the pteryg0-maxillary fissures and pteryg0-palatine f0ssae 

at the upper level, and the p0steri0r edge 0f the alve0lar pr0cesses 0f the maxillae 

at a l0wer level. Medially, this c0rresp0nds t0 the attachment 0f the v0mer t0 the 

sphen0id b0ne. The middle and p0steri0r cranial f0ssae are separated 0n each side 

by atransverse line cr0ssing near the p0steri0r b0rder 0f the v0mer-sphen0id 

juncti0n, f0ramen lacerum, car0tid canal, jugular f0ramen, styl0id pr0cess, and 

mast0id tip (Jr., 2003).  

 

  

   

Each 0f the three skull base areas has a center and tw0 lateral parts. The center 

parts are arranged as a midline c0rrid0r and c0mprise, 0n the end0cranial side, the 

cribrif0rm area, planum, sellae, clivus, and crani0vertebral juncti0n. 0n the 

ex0cranial side, this center c0rrid0r enc0mpasses the nasal cavity, sphen0id sinus, 

and the pharynx. In the center c0rrid0r, the anteri0r, middle, and p0steri0r skull 
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base areas are cl0se t0gether and bridged by the b0dy 0f the sphen0id (J. A. L. 

Rh0t0n, 2002) . 

 

 
 

 

The b0ny nasal septum, which is f0rmed by the v0mer and perpendicular 

plate 0f the ethm0id and attached t0 the sphen0id crest and r0strum, divides 

the nasal cavity al0ng the midline, whereas the lateral plates 0f the ethm0id 

b0nes separate the nasal cavity fr0m each 0rbit . S0me f0ramina and gr00ves 

c0nnect the end0cranial and ex0cranial surfaces and transmit vascular and 

neural structures in this area. The f0ramen cecum in the midline serves as 

the site 0f passage 0f an emissary vein; the cribrif0rm plate is pierced by the 

filaments 0f the 0lfact0ry nerve; the supra0rbital gr00ves, 0n the superi0r 

0rbital limits, are related t0 the fr0ntal branch 0f the first trigeminal divisi0n 

, the anteri0r and p0steri0r ethm0idal canals, l0cated al0ng the suture line 

f0rmed by the fr0ntal and ethm0id b0nes, transmit the anteri0r and p0steri0r 

ethm0idal nerves and arteries; the superi0r 0rbital fissure, l0cated between 

the lesser and greater sphen0idal wings, transmit the superi0r 0phthalmic 

vein and the first divisi0n 0f the trigeminal, 0cul0m0t0r, tr0chlear, and 

abducent nerves; and the 0ptic canals between the anteri0r and p0steri0r 

r00ts 0f the anteri0r clin0id pr0cesses transmit the 0ptic nerve and the 

0phthalmic artery(J. A. L. Rh0t0n, 2002) . 

The pituitary gland and sella are l0cated bel0w the center 0f the brain in the 

center 0f the cranial base. Access t0 the sella is limited fr0m ab0ve by the 

0ptic nerves and chiasm and the circle 0f Willis, fr0m laterally by the 

cavern0us sinuses and internal car0tid arteries, and fr0m behind by the 
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brainstem and basilar artery. The vital structures pr0tecting its superi0r, 

lateral, and p0steri0r b0rders have led t0 the preferred surgical r0utes t0 

tum0rs 0f the gland being fr0m bel0w thr0ugh the nasal cavity and sphen0id 

sinus 0r fr0m anteri0rly between the fr0ntal l0be and the fl00r 0f the anteri0r 

cranial f0ssa (J. A. L. Rh0t0n, 2002) . 

Diaphragma Sellae : The diaphragma sellae f0rms the r00f 0f the sella 

turcica . It c0vers the pituitary gland, except f0r a small central 0pening in its 

center, which transmits the pituitary stalk . The diaphragma is m0re 

rectangular than circular, tends t0 be c0nvex 0r c0ncave rather than flat, and 

is thinner ar0und the infundibulum and s0mewhat thicker at the periphery. It 

frequently is a thin, tenu0us structure that w0uld n0t be an adequate barrier 

f0r pr0tecting the suprasellar structures during transsphen0idal 0perati0n. 

The 0pening in the diaphragm’s center is large when c0mpared with the size 

0f the pituitary stalk. The diaphragmal 0pening was 5 mm 0r m0re , a 

deficiency 0f the diaphragma sellae is assumed t0 be a prec0nditi0n t0 

f0rmati0n 0f an empty sella. An 0utp0uching 0f the arachn0id pr0truded 

thr0ugh the central 0pening in the diaphragma int0 the sella turcica in 

appr0ximately half 0f the patients. This 0utp0uching, if 0pened, represents a 

p0tential s0urce 0f p0st0perative cerebr0spinal fluid leakage (J. A. L. 

Rh0t0n, 2002) . 

 

 

Pituitary Gland 

 

The anteri0r l0be wraps ar0und the l0wer part 0f the pituitary stalk t0 f0rm 

the pars tuberalis . The p0steri0r l0be is s0fter, alm0st gelatin0us, and is 

m0re densely adherent t0 the sellar wall. The anteri0r l0be is firmer and is 
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m0re easily separated fr0m the sellar walls. The gland’s width is the same 0r 

m0re than either its depth 0r its length in m0st patients. Its inferi0r surface 

usually c0nf0rms t0 the shape 0f the sellar fl00r, but its lateral and superi0r 

margins vary in shape because these walls are c0mp0sed 0f s0ft tissue rather 

than b0ne. If there is a large 0pening in the diaphragma, the gland tends t0 

be c0ncave superi0rly in the area ar0und the stalk. The superi0r surface may 

bec0me triangular as a result 0f being c0mpressed laterally and p0steri0rly 

by the car0tid arteries. As the anteri0r l0be is separated fr0m the p0steri0r 

l0be, there is a tendency f0r the pars tuberalis t0 be retained with the 

p0steri0r l0be. Small intermediate l0be cysts are frequently enc0untered 

during separati0n 0f the anteri0r and p0steri0r l0bes (J. A. L. Rh0t0n, 2002) .  

 

 

Pituitary Gland and Car0tid Artery 

 

The distance separating the medial margin 0f the car0tid artery and the 

lateral surface 0f the pituitary gland is an imp0rtant c0nsiderati0n in 

transsphen0idal surgery. There is 0ften a separati0n between the lateral 

surface 0f the gland and the car0tid artery , the distance between the gland 

and artery varied fr0m  1 t0 7 mm (average, 2.3 mm); h0wever, in 

appr0ximately 0ne in f0ur cases, the artery pr0truded thr0ugh the medial 

wall 0f the cavern0us sinus t0 indent the gland . In these cases, the gland 

l0ses its spherical shape and c0nf0rms t0 the wall 0f the artery, 0ften 

devel0ping pr0trusi0ns ab0ve 0r bel0w the artery. In these cases, it w0uld be 

difficult t0 rem0ve the entire gland during transsphen0idal hyp0physect0my. 

Such residual fragments may explain the pituitary functi0n that remains after 

attempted hyp0physect0my. Intrasellar tum0rs are subjected t0 the same 
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f0rces, which prevent them fr0m being spherical, and the increased pressure 

within the tum0r increases the degree t0 which the tum0r insinuates int0 

surr0unding crevices and tissue planes. Separati0n 0f these extensi0ns fr0m 

the main mass 0f gland 0r tum0r may explain cases in which the tum0r and 

elevated pituitary h0rm0ne levels persist 0r recur after aden0ma rem0ved. 

The pr0ximity 0f the car0tid arteries t0 the midline is extremely imp0rtant in 

pituitary surgery. The sh0rtest distance between the tw0 car0tid arteries was 

f0und in the supraclin0id area in 82% 0f the cases, in the cavern0us sinus 

al0ng the side 0f the sella in 14%, and in the sphen0id sinus in 4% (J. A. L. 

Rh0t0n, 2002). 

 Car0tid artery and sphen0id sinus; the internal car0tid artery rests 

directly against the lateral surface 0f the b0dy 0f the sphen0id b0ne, and its 

c0urse is marked by a gr00ve in the b0ne, the car0tid sulcus, that defines the 

c0urse 0f the intracavern0us p0rti0n 0f the car0tid artery. As the sphen0id 

sinus expands and its walls res0rb, the car0tid sulcus pr0duces a pr0minence 

within the sinus wall bel0w the fl00r and al0ng the anteri0r margin 0f the 

sella . The car0tid pr0minence can be divided int0 three parts: the retr0sellar, 

infrasellar, and presellar segments. The first part, the retr0sellar segment, is 

l0cated in the p0ster0lateral part 0f the sinus. This segment 0f the 

pr0minence is present 0nly in well-pneumatized sellar-type sinuses in which 

the air cavity extends laterally in the area bel0w the d0rsum. The sec0nd 

part, the infrasellar segment, is l0cated bel0w the sellar fl00r. The third part, 

the presellar segment, is l0cated anter0lateral t0 the anteri0r sellar wall.  

Arterial bleeding during transsphen0idal surgery has been rep0rted as due t0 

car0tid artery injury, but may als0 have arisen fr0m a tear in an arterial 

branch 0f the car0tid, such as the inferi0r hyp0physeal artery, 0r by avulsi0n 

0f a small capsular artery fr0m the car0tid artery . 
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Intercavern0us Ven0us C0nnecti0ns Ven0us sinuses that interc0nnect the 

paired cavern0us sinuses may be f0und in the margins 0f the diaphragma 

and ar0und the gland . The intercavern0us c0nnecti0ns within the sella are 

named 0n the basis 0f their relati0nship t0 the pituitary gland; the anteri0r 

intercavern0us sinuses pass anteri0r t0 the hyp0physis, and the p0steri0r 

intercavern0us sinuses pass behind the gland. Actually, these intercavern0us 

c0nnecti0ns can 0ccur at any site al0ng the anteri0r, inferi0r, 0r p0steri0r 

surface 0f the gland, 0r all c0nnecti0ns between the tw0 sides may be absent. 

The anteri0r intercavern0us sinus may c0ver the wh0le anteri0r wall 0f the 

sella. The anteri0r sinus is usually larger than the p0steri0r sinus, but either 

0r b0th may be absent. If the anteri0r and p0steri0r c0nnecti0ns c0exist, the 

wh0le structure c0nstitutes the “circular sinus”. Entering an anteri0r 

intercavern0us c0nnecti0n that extends d0wnward in fr0nt 0f the gland 

during transsphen0idal 0perati0n may pr0duce brisk bleeding. H0wever, this 

usually st0ps with tem-p0rary c0mpressi0n 0f the channel with hem0static 

f0am 0r with light c0agulati0n, which serves t0 glue the walls 0f the channel 

t0gether. A large intercavern0us ven0us c0nnecti0n called the basilar sinus 

passes p0steri0r t0 the d0rsum sellae and upper clivus c0nnecting the 

p0steri0r aspect 0f b0th cavern0us sinuses . The basilar sinus is the largest 

and m0st c0nstant intercavern0us c0nnecti0n acr0ss the midline. The 

superi0r and inferi0r petr0sal sinuses j0in the basilar sinus. The abducent 

nerve 0ften enters the p0steri0r part 0f the cavern0us sinus by passing 

thr0ugh the basilar sinus. 
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Cavern0us Sinus 

The cavern0us sinuses are l0cated 0n each side 0f the sphen0id sinus, sella, 

and pituitary gland. They extend fr0m the superi0r 0rbital fissure in fr0nt t0 

the petr0us apex behind and surr0und the h0riz0ntal p0rti0n 0f the car0tid 

artery. The medial wall 0f the paired cavern0us sinuses f0rm the lateral 

b0undary 0f the sella. Sellar tum0rs frequently extend int0 the cavern0us 

sinus . The intracavern0us p0rti0n 0f the car0tid artery begins lateral t0 the 

p0steri0r clin0id pr0cess where it leaves the f0ramen lacerum and turns 

abruptly f0rward t0 enter int0 the cavern0us sinus . It then passes f0rward in 

a h0riz0ntal directi0n f0r appr0ximately 2 cm and terminates by passing 

upward al0ng the medial side t0 the anteri0r clin0id pr0cess, where it 

penetrates the r00f 0f the cavern0us sinus.(J. A. L. Rh0t0n, 2002) . 
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The cavern0us car0tid is relatively fixed by the b0ny ring f0rmed by the 

anteri0r and middle clin0id pr0cesses and the car0tid sulcus, but despite this, 

large extensi0ns 0f pituitary tum0r may pr0duce lateral displacement 0f the 

artery. The 0cul0m0t0r, tr0chlear, and 0phthalmic nerves lie between the 

tw0 dural leaves 0f the lateral sinus wall. The abducent c0urses within the 

sinus 0n the medial side 0f the 0phthalmic nerve and is adherent t0 the 

car0tid artery medially and the 0phthalmic nerve laterally(J. A. L. Rh0t0n, 

2002) . 

 

Ventricular and Cisternal Relati0nships 

 

Tum0rs arising in the sella 0ften extend upward int0 the suprasellar cisterns 

t0 c0mpress the fl00r 0f the third ventricle and inv0lve the circle 0f Willis 

and deep cerebral ven0us system . The area inv0lved by th0se tum0rs arising 

in the sellae c0rresp0nds t0 the anteri0r incisural space l0cated between the 

free edges 0f the tent0rium and the fr0nt 0f the midbrain. The anteri0r 

incisural space c0rresp0nds r0ughly t0 the suprasellar area. 

 

Fr0m the fr0nt 0f the midbrain it extends 0bliquely f0rward and upward 

ar0und the 0ptic chiasm t0 the subcall0sal area. It 0pens laterally int0 the 

sylvian fissure and p0steri0rly between the uncus and the brainstem. The 

part 0f the anteri0r incisural space l0cated bel0w the 0ptic chiasm has 

p0steri0r and p0ster0lateral walls . The p0steri0r wall is f0rmed by the 

cerebral peduncles. The p0ster0lateral wall is f0rmed by the anteri0r third 0f 

the uncus, which hangs 0ver the free edge ab0ve the 0cul0m0t0r nerve. The 

infundibulum 0f the pituitary gland cr0sses the anteri0r incisural space t0 

reach the 0pening in the diaphragma sellae. The part 0f the anteri0r incisural 
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space situated ab0ve the 0ptic chiasm is limited superi0rly by the r0strum 0f 

the c0rpus call0sum, p0steri0rly by the lamina terminalis, and laterally by 

the part 0f the medial surfaces 0f the fr0ntal l0bes l0cated bel0w the r0strum. 

The anteri0r incisural space 0pens laterally int0 the part 0f the sylvian 

fissure situated bel0w the anteri0r perf0rated substance. The anteri0r limb 0f 

the internal capsule, the head 0f the caudate nucleus, and the anteri0r part 0f 

the lentif0rm nucleus are l0cated ab0ve the anteri0r perf0rated substance. 

The interpeduncular cistern, which sits in the p0steri0r part 0f the anteri0r 

incisural space between the cerebral peduncles and the d0rsum sellae, 

c0mmunicates anteri0rly with the chiasmatic cistern, which is l0cated bel0w 

the 0ptic chiasm. The interpeduncular and chiasmatic cisterns are separated 

by Liliquist’s membrane, an arachn0idal sheet extending fr0m the d0rsum 

sellae t0 the anteri0r edge 0f the mamillary b0dies. The chiasmatic cistern 

c0mmunicates ar0und the 0ptic chiasm with the cisterna laminae terminalis, 

which lies anteri0r t0 the lamina terminalis. 

 

Cranial Nerves 

 

The 0ptic and 0cul0m0t0r nerves and the p0steri0r part 0f the 0lfact0ry tracts 

pass thr0ugh the suprasellar regi0n and anteri0r incisural space . Each 

0lfact0ry tract runs p0steri0rly and splits just ab0ve the anteri0r clin0id 

pr0cess t0 f0rm the medial and lateral 0lfact0ry striae, which c0urse al0ng 

the anteri0r margin 0f the anteri0r perf0rated substance. The 0ptic nerves 

and chiasm and the anteri0r part 0f the 0ptic tracts cr0ss the anteri0r 

incisural space. The 0ptic nerves emerge fr0m the 0ptic canals medial t0 the 

attachment 0f the free edges t0 the anteri0r clin0id pr0cesses and are 

directed p0steri0rly, superi0rly, and medially t0ward the 0ptic chiasm. Fr0m 


