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Suprasellar Pathology

Sacit Bulent Omay, Vijay K. Anand,

and Theodore H. Schwartz

5.1 Introduction

The suprasellar space is defined by the diaphragma sellae
inferiorly and the floor of the third ventricle superiorly. A
“craniectomy” achieved by removing the tuberculum sella,
prechiasmatic sulcus, and posterior planum sphenoidale
opens the suprasellar space. It can be divided into the infra-
chiasmatic, suprachiasmatic, and retrochiasmatic areas. The
infrachiasmatic space is between the optic chiasm and the
pituitary gland. The infundibulum is the key structure in
this area and is covered by the suprasellar cistern arach-
noid anteriorly and the membrane of Liliequist posteriorly.
Tuberculum sellae meningiomas that extend into this area
displace the infundibulum and superior hypophyseal arter-
ies posteriorly. The suprachiasmatic space is above the optic
chiasm as the name implies. The posterior olfactory tract,
the Al segments, the anterior communicating artery, and A2
segments of the anterior cerebral artery are the key struc-
tures in this area. Planum meningiomas arise in this space
and generally displace the optic chiasm and anterior cere-
bral artery complexes as well as recurrent artery of Heubner
and the fronto-orbital artery posteriorly and/or inferiorly.
The retrochiasmatic space extends from the infundibulum to
the posterior perforated substance, cerebral peduncles, and
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interpeduncular cistern posteriorly and to the third ventricle
superiorly. Craniopharyngiomas and Rathke’s cleft cysts
often extend into this space [1].

5.2 Rationale

Surgical lesions of the suprasellar region are varied in pathol-
ogy (Table 5.1), but they commonly present a challenge to
the neurosurgeon due to the proximity to the optic nerves and
chiasm, pituitary gland, infundibulum, hypothalamus, and
third ventricle. Lesions in this region are frequently benign,
but pathologies and surgical interventions to remove these
may result in visual field loss, endocrine dysfunction, and
hydrocephalus. Surgical decision-making becomes a com-
plex process of balancing aggressive resection strategies
with the goal of minimizing cognitive, ophthalmologic, and
endocrine morbidity [2].

Until recently, lesions of the suprasellar space were treated
solely with open transcranial approaches from above. These
approaches involve brain retraction; require work through
small triangles defined by the cranial nerves, the internal
carotid artery (ICA), and its branches; and cause cosmetic
compromise [3—6]. The last decade has been marked by the
advancement and the popularization of the endonasal endo-
scopic approaches (EEA) that use minimal access strategies
such as a natural orifice like the nostrils but also facilitate
aggressive oncologic surgery. The endoscopic endonasal
transplanum and transtuberculum approach is the defining
EEA to the suprasellar cistern and is the most direct route
to the region that avoids manipulation of the optic nerves
and carotid artery [5]. It provides a direct route to suprasellar
lesions that obviates the need for brain retraction. Also, unlike
a transcranial approach, it does not place critical neurovas-
cular structures such as the optic nerves and carotid arteries
between the surgeon and the tumor. It facilitates complete,
bilateral optic canal decompression without manipulation
of a compressed optic nerve. Moreover, approaching these
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Table 5.1 Suprasellar pathology

Pituitary macroadenoma
Rathke’s cleft cyst
Meningioma

Craniopharyngioma

Epidermoid and dermoid tumors

Glioma

Arachnoid cyst

Metastasis

Germ cell tumors

Hypothalamic hamartoma

Aneurysm

Abscess

Lymphoma

Chordoma

tumors from below enables the surgeon to remove the bone
at the base of the tumor, which is a common site for menin-
gioma recurrence, and to interrupt the dural vascular supply
early in the operation, minimizing blood loss [7].

With joint effort from the disciplines of neurosurgery and
otolaryngology, endoscopic endonasal procedures can now
deliver a unique view above the sella into the suprasellar cis-
tern, even to the roof of the third ventricle and the interpe-
duncular cistern [8]. The key to the success of this “minimal
access” but maximally aggressive approach is in careful case
selection. Due to its limitations and capabilities, EEA
requires specific understanding of the pathology from an
endoscopic perspective and the acquisition of the key meth-
ods that are required to endoscopically access and resect
these lesions [5]. The case selection and the surgical decision-
making for an endonasal endoscopic surgeon involve three
questions that need to be answered [5]: A target (where?), the
nature of the lesion (what?), and the approach (how?). For
the purpose of this chapter, the target is the suprasellar cis-
tern, and we will go over the approach required to get there
and discuss the nuances for specific pathologies.

5.3 Patient Selection
Indications

Any lesion located or extended into the suprasellar space
exerting mass effect, causing neurologic, endocrinologic, or
ophthalmologic symptoms, or any lesion which requires a
tissue diagnosis is an indication for a suprasellar approach
to either resect or biopsy these lesions as necessary. Large
tumors that cannot be completely resected using an endona-
sal approach are not always a contraindication. Depending on
the age of the patient and the surgical goals, internal decom-
pression or staged resection with an additional transcranial
or cranioendoscopic approach may be appropriate [9].

Patients with any visual symptoms or compression of the
optic apparatus on imaging should undergo a detailed neuro-
ophthalmologic examination with visual field testing. Full
endocrinologic workup is usually indicated to establish base-
line hormone deficiencies. A comprehensive neuroradiologi-
cal evaluation of the lesion is of paramount importance. MRI
of the brain and specifically a pituitary protocol MRI with
fine coronal cuts is required for tumors of the sella. The loca-
tion of the bony septations within the sphenoid sinus and the
location of carotid arteries should be determined by CT or
CTA as needed [7].

The pneumatization level of the sphenoid sinus should be
evaluated. A detailed plan for the extent of the craniectomy
to adequately expose a surgical corridor should be deter-
mined. Septal perforations and spurs should be identified to
establish whether a nasoseptal flap can be raised and from
which sides of the septum or whether another type of flap
will be required for closure.

Contraindications and Considerations

The endonasal endoscopic approach is often not suitable for
malignant tumors that might require en bloc resection.
However, there are no data showing that en bloc resection is
any better with a piecemeal gross-total resection with nega-
tive margins, followed with fractionated radiation or radio-
surgery [7, 10-14]. Pathology which extends laterally over
the orbits or lateral to or behind the carotid arteries is diffi-
cult to remove using EEA. The width of the planum sphenoi-
dale, between the laminae papyracea, has been measured in
cadaver studies at 26 = 4 mm, which narrows to 16 + 3 mm
at the posterior aspect of the tuberculum sellae [7, 15]. This
width defines the preferred corridor by the EEA and opti-
mally exposes the medial aspect of the optic canals [7].
Beyond these boundaries, even though visualization is
achieved with the use of angled scopes, resection of a lesion
around a corner may not be technically feasible [9].
Encasement of neurovascular structures is not a contraindi-
cation to this approach, but the surgeon will have to consider
his or her ability to safely dissect a tumor off a vital structure
and should keep in mind the possibility of radiosurgery and
fractionated radiation to control the growth of residual unre-
sectable tumor [9].

Although, cavernous sinus invasion is not an absolute
contraindication, it requires the surgeon to be cognizant of
surgical goals. The additional risks to the neurovascular
structures should be considered [16]. Similarly, vascular
encasement of the A2 branches of the anterior cerebral artery
is not an absolute contraindication but deserves a similar
consideration. Edema within the brain or floor of the third
ventricle is not an absolute contraindication, but leaving the
tumor invading into the hypothalamus, which commonly
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occurs in craniopharyngiomas, may be appropriate to preserve
function. It is important to remember the differential diagno-
sis of large macroadenomas. These may include suprasellar
lesions such as hypothalamic hamartomas, large intracranial
aneurysms, and germ cell tumors, which may not be suitable
for this approach. Appropriate preoperative imaging and
screening should be undertaken to rule out such lesions pre-
operatively [16].

5.4 Surgical Technique
Instruments

EEA instruments and the standard transcranial microsurgical
instruments are different in design. Long straight, rather than
bayoneted, or pistol-grip instruments are better for endo-
scopic approaches. Monopolar cautery is favored during the
approach for nasal and sphenoid mucosal bleeding, while
bipolar coagulation is used on the dura and intracranial struc-
tures. A tissue shaver or micro-debrider is useful for resec-
tion of intranasal pathology, whereas intracranial pathology
requires instruments of precision such as a NICO Myriad
(Indianapolis, IN) or gentle bimanual suction. 18” and 30"
endoscopes with 0°, 30°, and 45° lenses are required. A
sheath around the scope can be used to irrigate and clean the
lens during the operation for maximized efficiency. A scope
holder helps maintain a fixed, steady field of view during the
case, which is very valuable during fine dissection although
having a second individual drive the scope also has its advan-
tages. High-definition, large monitors enhance visibility and
surgeon’s comfort [16].

The Approach

The operation is done under general anesthesia. We routinely
use cefazolin or triple antibiotics (vancomycin, a second-
generation cephalosporin and Flagyl) when the arachnoid is
expected to be opened. A lumbar drain is placed, and 0.25 ml
of 10% fluorescein (AK-Fluor®; Akorn, Buffalo Grove, IL,
USA) is injected in 10 ml of CSF to help visualize CSF leaks
[17, 18]. With the use of cottonoids soaked in 4 ml of 4%
cocaine, the nasal mucosa is vasoconstricted early during the
preoperative preparations. The patient’s head is pinned in a
Mayfield skull clamp, slightly extended (15°) and turned
toward the patient’s right (15°) to facilitate exposure of the
subfrontal anterior cranial compartment. The head is ele-
vated above the heart to enable better venous drainage. The
abdomen and/or lateral thigh are prepped for autologous fat
and fascia lata grafts. By using a 0°, 18-cm, 4-mm rigid
endoscope (Karl Storz, Tuttlingen, Germany), we inject the
mucosa adjacent to the sphenopalatine, anterior and posterior

ethmoidal arteries, and the middle turbinates with a mixture
of 1% lidocaine and epinephrine (1:100,000) [19]. A bilat-
eral approach is generally preferred for resection of menin-
giomas to improve visualization and working space. Since
the endoscope sits in the top of the left nostril, the superior
turbinate is often sacrificed on this side to create room. For
tumors in which large dural and skull base defects are antici-
pated, we favor harvesting single or bilateral nasal septal
flaps before proceeding with the intranasal exposure
(Fig. 5.1). This maximizes the size of these mucosal grafts
and preserves the vascular pedicle(s) until rotation and place-
ment at the end of the surgery. The flaps are stored in the
oropharynx during the remainder of the procedure [19].

The ostium of the sphenoid sinus is located and then
enlarged to expose the sphenoid sinus (Fig. 5.2). The
posterior third of the nasal septum adjacent to the vomer and
maxillary crest is resected with a tissue shaver. At this point,

Fig.5.1 Creation of the nasoseptal flap. Nasoseptal flap is dissected off
the septum

Fig. 5.2 The ostium of the sphenoid sinus is localized and then
enlarged to expose the sphenoid sinus
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a panoramic view of the sphenoid sinus is achieved, and
bimanual surgery with four separate instruments becomes
possible. The sphenoid sinus rostrum is fully exposed, and
the floor and lateral wall of the sphenoid sinus are drilled
down to facilitate placement of the nasoseptal flap at the end
of the operation on a flush surface. Removing the anterior
wall of the sphenoid sinus is recommended to provide
enough room for the endoscope and instruments to fit within
the sphenoid sinus during the procedure. Fracturing the thin
cribriform plate should be avoided; it is a common site of
iatrogenic CSF leak. Sphenoid septa are removed, and the
mucosa of the sphenoid sinus is completely removed to pre-
vent mucocele formation under the nasoseptal flap. The keel
or rostrum of the sphenoid is removed so the flap will lay
smoothly on the sinus floor and not have to stretch to reach
the defect.

Hemostasis is achieved with the use of warm saline irriga-
tion and/or thrombin-soaked gelfoam with gentle pressure.
At this point a 0°, 30-cm, 4-mm rigid endoscope is intro-
duced through the nostril and stabilized with a scope holder.
Anatomical landmarks like the carotid protuberance, optic
protuberance, and medial and lateral opticocarotid recesses
are identified (Fig. 5.3). With the use of neuronavigation, the
anterior and lateral extent of the sphenoid opening is evalu-
ated. The borders of the opening are the medial opticocarotid
recesses laterally and the clival recess inferiorly. At this point
onward, the use of a diamond drill and copious irrigation is
recommended for an accurate, atraumatic bone removal. The
upper third of the sella is opened by using a high-speed drill,
curette, and Kerrison rongeur. The opening is extended ante-
riorly above the level of the diaphragm sellae, and the pla-
num sphenoidale is removed, the anterior extent of which is
determined by the pathology. Certain cases may require

Fig. 5.3 Panoramic view of the choana, opticocarotid recess (OCR),
sella, tuberculum sella, and planum sphenoidale. Detailed understanding
of the patient’s individual bony anatomy of the skull base is required

bilateral posterior ethmoidectomies to optimally visualize
the anterior part of the planum sphenoidale. Injury to the
posterior ethmoidal arteries should be avoided by identifying
and coagulating them. The use of image guidance is recom-
mended at this stage. If necessary for the exposure, depend-
ing on the pathology, the bone overlying the medial
opticocarotid recess is then drilled thin in an eggshell man-
ner, and curettes are used to unroof the optic canals. Kerrison
rongeurs should be avoided in osseous decompression of the
medial optic nerves as the instrument’s footplate when
placed within the tight confines of the optic canal can injure
the nerve and result in vision loss. It is recommended that the
location of the carotid and ophthalmic arteries are verified
with the use of a Doppler ultrasound probe [19, 20].

Intradural Surgery

Prechiasmal tumors, represented most commonly by menin-
giomas of the planum and tuberculum sella, can be visual-
ized once the dura is opened. The micro-Doppler should be
used to identify the location of the carotid artery prior to
opening the dura. In the case of carotid injury at any point in
the operation, hemostasis should be achieved either by coag-
ulation or packing, and the patient should be taken for emer-
gent endovascular assessment and treatment [16]. The dura
above and below the superior intercavernous sinus is opened
with a sickle knife horizontally, and the sinus is coagulated
and cut just medial to the cavernous sinus bilaterally. It is a
safe habit to use the sickle knife only along the midline and
extend the dural opening by a blunt dissector to prevent acci-
dental carotid injury. Dura can be cut and coagulated and can
be removed with a Kerrison since it will not be used during
the closure. Internal decompression is performed, depending
on the consistency of the tumor using suction, a NICO
Myriad® (Indianapolis, IN, USA), monopolar ring cautery
(Elliquence, Baldwin, NY, USA), or microscissors. Tumor
decompression with the use of a pituitary rongeur is also
possible, although care must be taken to avoid placing exces-
sive traction on the tumor with unnecessary tension on neu-
rovascular structures. The blood supply is interrupted by the
nature of the transtuberculum transplanum approach, and the
tumor could be internally decompressed without having to
operate around the optic nerves or carotid arteries. Once
decompression is achieved, the tumor capsule could be
mobilized easily; then the ACoA complex and perforating
arteries can be dissected sharply off the tumor. The optic
nerves and pituitary stalk can be clearly seen posterior and
inferior to the tumor and can be dissected off the back of the
tumor, respecting the arachnoidal plane. The remaining cap-
sule should be removed completely if possible. The resection
cavity and the course of the optic nerve into the optic canal
can be examined for residual tumor using a 45°, 18-cm long,
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4-mm diameter rigid endoscope. For tuberculum meningiomas,
the diaphragm, which is often the site of origin of the tumor,
is removed in total at the end of the operation to ensure a
complete resection [20].

Postchiasmal tumors are generally represented by cranio-
pharyngiomas or Rathke’s cleft cysts, which arise from the
back of the pituitary stalk and extend into the third ventricle
behind the optic chiasm. Because the lesions usually extend
posteriorly into the third ventricle, removal of the entire pla-
num is usually not necessary to access them. Although the
30° scope may be useful as needed, most of the dissection
can often be performed with a 0°, 30-cm, 4-mm rigid endo-
scope. After the dura is opened above and below the inter-
cavernous sinus as described above, the arachnoid of the
suprasellar cistern is incised, and a corridor is opened
between the pituitary gland below and the optic chiasm
above. This chiasm-pituitary corridor (CPC) is the gateway
to access these lesions, and the size of this corridor does not
usually affect the ability to access and safely resect them. If
the tumor is immediately apparent and is pushing up the chi-
asm, this may increase the CPC. If this is not the case, slight
upward pressure on the chiasm and downward pressure on
the pituitary gland can be tolerated.

The stalk can be encountered in the front, in the middle,
or behind the tumor. The patient’s preoperative hypothalamic-
pituitary function and operative goal dictates the strategy of
dealing with the stalk. If the patient already has hypopituita-
rism with DI, the surgeon can sacrifice and resect the stalk. It
is possible to mobilize the pituitary gland or work through a
corridor below the pituitary gland via another small bony
opening [6]. Internal decompression of the tumor, especially
in large tumors, with drainage of the associated cysts may
facilitate mobilization of the capsule and sharp dissection.
The solid components are carefully dissected free from the
optic chiasm and stalk. It is extremely important to visualize
and preserve critical neurovascular structures such as the
carotid arteries, the anterior communicating artery complex,
and hypothalamic and chiasmal perforators. In the face of
hypothalamic invasions, it is recommended to leave capsule/
tumor behind for adjuvant radiotherapy rather than risk
hypothalamic injury. The tumor bed including the third ven-
tricle and interpeduncular cistern can be visualized with a
45°, 18-cm, 4-mm rigid endoscope, and residual tumor may
be removed if found [20].

Closure

After resecting large tumors, the defect in the skull base may
be quite large, and there may be excessive dead space under
the brain. We do not recommend using fat to fill this space
as it is unnecessary if a good closure is done and the post-
operative imaging will be confusing. Intradural Duraform

Fig.5.4 Closure. A “Gasket seal” is the preferred method for closing
skull base defects after EEA. It involves a fascia lata autograft and
Medpor cut to size buttressing it

(DePuy Synthes, West Chester, PA, USA) can be used
although this is not required. We recommend the use of the
“gasket-seal closure” after EEA [21, 22]. A fascia lata graft
that is close to double the size of the defect in the skull base
is laid over the craniectomy site. A piece of Medpor® (Porex,
Fairburn, GA, USA) that is cut to fit the defect is counter-
sunk over the graft and wedged in place (Fig. 5.4). The naso-
septal flap, kept in the nasopharynx during the procedure, is
placed on the defect making sure that it is placed on top and
beyond the fascia lata touching skull base at the edges.
Finally, the closure is covered with polymerized hydrogel
(DuraSeal®; Confluent Surgical, MA, USA) on top of the
nasoseptal flap to keep it in place. The sphenoid sinus, eth-
moid sinuses, and roof of the nose are filled with thrombin-
infused gelatin matrix (FloSeal; Baxter, IL, USA) to facilitate
hemostasis [19, 20]. If a large sellar opening is performed as
would be done to resect a giant macroadenoma, we do not
use the gasket-seal technique since the curvature from the
bottom of the sella to the front of the planum does not
accommodate a rigid inlay. In this situation, we place fat in
the sella, buttress the fat with Medpor, and cover it with a
nasoseptal flap and DuraSeal [16].

5.5 Common Lesions
Pituitary Adenomas

Pituitary adenomas represent approximately 7-17% of all
intracranial tumors. They arise from adenohypophyseal cells
in the anterior pituitary, and despite their benign histologic
nature, they may enlarge and invade surrounding structures
[23, 24]. They are categorized as functional or nonfunctional
depending on whether they are hormonally active or not.
Prolactinomas, the most common functional adenoma, are
treated with dopamine-agonist medical therapy, with surgical
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treatment reserved for patients who fail or do not tolerate the
medical therapy. Transsphenoidal surgery remains the pri-
mary treatment for adenomas secreting adrenocorticotropic
hormone (ACTH, Cushing’s disease) and growth hormone
(acromegaly) with biochemical remission rates significantly
correlated with tumor size and invasiveness [25].
Nonfunctioning microadenomas (<1 c¢m) are usually clini-
cally silent, macroadenomas commonly present with mass
effect causing visual and hormonal deficits, and cranial nerve
malfunction caused by involvement of the cavernous sinus.
Surgery is generally indicated for patients with visual com-
promise or tumor growth documented on serial imaging
studies [25, 26].

With significant suprasellar extension, especially with
tumors that extend above the planum sphenoidale, there is
often benefit of removing the tuberculum sellae and a part of
the planum sphenoidale. This allows an extracapsular dissec-
tion of the tumor to ensure a complete resection. Although
some authors have recommended a combined transcranial-
transsphenoidal approach to these tumors, the view is ade-
quate with an endoscopic transtuberculum, transplanum
approach to completely remove the tumor without a craniot-
omy [9]. EEA provides a view from the ventral midline cor-
ridor, and the pathology is encountered prior to critical
nerves and vessels, minimizing the risk of damage to these
structures during tumor resection. Likewise, removal of the
tuberculum sella and part of the planum sphenoidale, as well
as exposure of the ventral and medial cavernous sinus, allows
the surgeon to reach around the capsule of the tumor and not
just perform an internal decompression but a gross-total
resection [27, 28].

EEA can be safe and effective for the resection of pitu-
itary adenomas of any size or invasiveness without signifi-
cant lateral extension beyond the carotid bifurcation.
Endonasal approaches to these lesions have been shown to
have a significantly higher rate of gross-total resection, better
visual outcome, and less recurrences. CSF leak rates and
meningitis were found to be lower for endoscopic approaches
than for transcranial approaches [28]. The advantages of
endonasal approaches are most profound in tumors with
suprasellar extension and CS invasion [29].

Craniopharyngiomas

Craniopharyngiomas arise from the pituitary stalk and gen-
erally are located posterior to the chiasm extending into the
third ventricle. They can cause hydrocephalus, visual loss,
pituitary dysfunction, and diabetes insipidus (DI). The
extended transplanum approach can provide an ideal corri-
dor between the optic chiasm and the normal pituitary gland
for their removal (Fig. 5.5). Although some authors have
advocated subtotal resection followed by radiation due to

Fig.5.5 Removal of a craniopharyngioma; please note that the size of
the mass removed may be larger than the opening provided by the optic
chiasm and the pituitary gland. Optic chiasm tolerates slight upward
manipulation for the dissection and delivery of the tumor

high likelihood of causing deficits, gross-total resection
offers a reasonably high likelihood of cure, particularly if
performed transsphenoidally [20, 30, 31]. The transplanum,
transtuberculum approach does place the stalk at high risk of
injury due to the anatomical nature of the approach, with a
potential of postoperative DI and hypopituitarism, but tran-
scranial approaches equally place pituitary function at risk of
injury, with rates of hypopituitarism reaching 70-80% [32,
33]. In addition, it is possible to minimize injury to the pitu-
itary gland and stalk either by mobilizing or partially resect-
ing the pituitary gland to enlarge the surgical corridor [9].
Another advantage of the endoscopic transplanum, transtu-
berculum approach is the unobstructed view of the entire
third ventricle from below, which cannot be obtained with a
transcranial/microscope-based approach, increasing the
chances of gross-total resection with less morbidity with
EEA [9] (Fig. 5.6). The risk of hyperphagia and hypotha-
lamic injury with gross-total resection is largely dependent
on the extent of tumor invasion, which is unchanged by the
method of approach or visualization. Therefore, the risks of
hyperphagia after gross-total resection are likely to be
roughly equivalent after endoscopic transsphenoidal as after
microscope-based transcranial approaches. If the goal of sur-
gery is partial resection and cyst decompression, this can
also be easily achieved with an endoscopic, transsphenoidal,
transtuberculum approach [20].

Meningiomas

Meningiomas of the planum sphenoidale and tuberculum
sella and even some carefully selected small olfactory groove
meningiomas are amenable to the endoscopic, endonasal
transtuberculum, transplanum approach for resection.
Tumors that extend lateral to the carotid may not be suitable
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Fig.5.6 A 45° endoscope provides a detailed view of the third ventri-
cle below. Foramen of Monro (FM) visible bilaterally. Please note the
ventriculostomy catheter visible in the lateral ventricle on the right
through the FM, and it penetrates into the third ventricle close to mid-
line. For patients with hydrocephalus, a ventriculostomy is preferred
over lumbar drain

to EES. Meningiomas of the planum sphenoidale and tuber-
culum sella are mostly prechiasmal, and the most common
presentation is visual loss. Subfrontal and pterional transcra-
nial approaches do not only require brain retraction but also
place optic nerves and the carotid arteries between the tumor
and the surgeon [34, 35]. On the contrary, the EEA permits
the surgeon to be able to immediately internally debulk the
tumor before encountering any of the critical neurovascular
structures [9, 20]. Although gross-total resection is possible
with this approach and is generally the goal, the transtuber-
culum, transplanum approach also makes possible a less
morbid decompression of the optic apparatus in frail or
elderly patients who are losing vision in preparation for post
resection radiation or observation. Another advantage of
approaching these tumors from below is the ability to inter-
rupt the dural vascular supply to the tumor early in the opera-
tion. This option is particularly important if preoperative
embolization is not possible. In addition, the transtubercu-
lum, transplanum approach potentially offers a higher likeli-
hood of curing these meningiomas. Not only the dura, but
also the bone at the base of the tumor, is removed during the
approach. These are precisely the areas that may be infil-
trated by tumor that are most difficult to remove from a tran-
scranial route. In addition, wide opening of the optic canals
bilaterally can ensure removal of tumor remnants that lie
below the optic nerve, which would be very difficult to
remove with a transcranial approach [9] (Fig. 5.7).

Potential disadvantages of endonasal resection of menin-
giomas include a narrow working space and reduced
degrees of freedom with the dissecting instruments.
Additionally, the entire dural attachment and dural tail may
not be completely exposed and removed. However, with
increasing understanding of the adjacent anatomy from the

Fig.5.7 After the craniectomy, and debulking of the tumor, optic chi-
asm and the pituitary gland are well exposed; meningioma is visible on
the right and stalk on the left

endoscopic perspective and with angled instruments,
appropriate access corridors can be established enabling
bimanual, microscope-like dissection around the indwell-
ing endoscope. Careful patient selection and knowledge of
the limitations of the endonasal corridor can reduce the
incidence of residual tumor. In addition, operating through
the nose carries with it the theoretical risk of intracranial
infection and CSF leak, given the challenge of reconstruct-
ing the dura and skull base from below. Somewhat surpris-
ingly, however, the rate of postoperative infection with
EEA is extremely low. Surgeon familiarity with endoscopic
techniques greatly affects operative time, which can signifi-
cantly impact patient outcomes [19, 36].

Rathke’s Cleft Cysts

Rathke’s cleft cysts (RCCs) are benign congenital lesions
believed to derive from remnants of Rathke’s pouch. Rathke’s
cleft is the residual lumen between the anterior and interme-
diate lobe constitutes found after the formation of the pitu-
itary gland. Further enlargement of Rathke’s cleft with
proliferation of the cells lining it and accumulation of its
secretions leads to RCCs [37].

These cysts can be encountered in 12-33% of normal
pituitary glands in routine autopsies [38]. These cysts gener-
ally are sellar, although in one-third of cases, they can have a
suprasellar component. Pure suprasellar lesions are rare at
the time of diagnosis. They present with headaches, visual
impairment, and endocrine dysfunction. On MRI, enhance-
ment of the pituitary around the cyst wall may be observed
leading to the classical aspect of “the egg in the cup” sign
[39]. The treatment of Rathke’s cleft cysts mainly is surgical.
A transsphenoidal approach, together with the drainage of
the cyst accompanied by a biopsy of the cyst wall, usually is the
preferred treatment to avoid any postoperative hypopituitarism
or DI [38, 40].
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Chordomas

Chordomas are rare (0.1% of skull base tumors) neoplasms
originating from the notochord cells [37, 41]. Clinical presen-
tation depends on the size and extension of the lesion, but the
most common presenting symptoms are visual complaints,
mainly diplopia. Intermittent or partial abducens nerve palsy
is a common initial symptom of clival chordomas, related
either to posterior cavernous sinus extension or invasion into
Dorello’s canal. Chordomas tend to recur and metastasize,
and their long-term prognosis is poor. Radical resection and
aggressive adjuvant radiation therapy is the recommended
treatment for these lesions [37, 41, 42]. EEA is becoming the
gold standard to resect skull base chordomas [37, 42—45].
Isolated suprasellar chordomas are very rare; instead, they
usually arise in the clivus and may have significant suprasel-
lar extension which may require a transplanum approach to
supplement the transclival approach to resect them [16].

5.6 Postoperative Care

Once the surgery is complete, extubation must be smooth to
avoid dislodgment of the closure. During closure we rou-
tinely utilize CSF drainage to keep ICP low. CSF drainage
via the lumbar drain is continued for 24 h for with a rate of
5 cc/hour. Patients are kept under surveillance for postopera-
tive diabetes insipidus (DI). Patients may be administered a
small dose of glucocorticoids postoperatively. If there is
clearly damage to the pituitary-hypothalamic axis or known
preoperative hypocortisolism, glucocorticoids are continued
for the patient’s hospital stay and are tapered by the endocri-
nologist after discharge. Otherwise, a fasting morning corti-
sol level is obtained on the morning of the second
postoperative day, and cortisol replacement is initiated only
if the level is abnormally low. Infectious complications are
rare, especially in the absence of a postoperative CSF leak.
Antibiotics are delivered in the perioperative for 2448 h. A
postoperative MRI scan usually is obtained on the second
postoperative day and then 3 months after surgery [9, 19].

5.7 Surgical Pearls

e Early visual identification of the pituitary and stalk is
important. Meticulous surgical dissection to preserve the
pituitary stalk and supporting vasculature is important to
prevent postoperative diabetes insipidus. Devasculariza-
tion of the stalk can cause hypopituitarism and the superior
hypophyseal arteries should be identified and preserved if
possible. Branches to the chiasm should also be preserved
if possible to avoid visual deterioration although collater-
als from above exist.

e For EEA, it is important not to make the bone opening too
small. Once the surgeon is confident in their ability to
close large skull base defects, larger bone openings are
possible. Navigation is useful to determine the required
size of the opening to expose the extent of the tumor.
If the bone opening is too small, the surgeon is forced to
pull the pathology into the field of view which risks injury
to vessels attached to the back of the tumor.

e For very large tumors and for extended approaches, the
middle turbinate may be removed to provide additional
visualization. Frequent internal decompression and extra-
capsular dissection permits the surgeon to avoid blindly
pulling the tumor into the surgical field [16].
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