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INTRODUCTION  

 

By far, the most frequent tumor types that can arise in the sellar and parasellar areas are pituitary adenomas and 

craniopharyngiomas. Thus, neurosurgeons dealing with surgery in the sellar region, either transsphenoidally or 

through a transcranial route, most often face pituitary adenomas and craniopharyngiomas.  

 

Pituitary adenomas and craniopharyngiomas are similar in some aspects. Usually, they both are histologically benign, 

slow-growing intracranial tumors that arise in the sellar and parasellar areas, and tend to cause similar symptoms and 

signs, such as, but not limited to, progressive visual loss, progressive endocrine problems, and headache. They both 

are likely to have an excellent prognosis if they are suitably treated with surgical management and occasionally with 

adjunctive medical or radiotherapeutic procedures, including radiosurgery (30).  

 

However, pituitary adenomas and craniopharyngiomas differ from each other, as follows: 1) pituitary adenomas are 

the third most common type of intracranial tumor and represent a significant proportion of brain tumors affecting 

humans and approximately 80% of sellar lesions, whereas craniopharyngiomas represent only 1 to 3% of intracranial 

tumors; 2) whereas pituitary adenomas affect mainly adults, the incidence of craniopharyngiomas is bimodal, with 

peak incidences in children aged 5 to 14 years and again in older adults aged 65 to 74 years. In children, 

craniopharyngiomas represent 5 to 10% of all tumors and 56% of sellar and suprasellar tumors (7); and 3) pituitary 

adenomas are thought to originate from cells of the anterior lobe of the pituitary gland, whereas craniopharyngiomas 

have provoked a lot of discussion regarding their origin and treatment. It is generally accepted that 

craniopharyngiomas have a developmental origin and arise from ectoblastic remnants of Rathke's duct. 

Craniopharyngiomas have been found along the path of development of Rathke's pouch from the pharynx to the floor 

of the sella as well as within and above the sella turcica.  

 

Perhaps, for neurosurgeons, the main differences between these tumors are in the different strategies for their 

management and, possibly, cure. In fact, whereas for pituitary adenomas the long-term established guidelines 

indicate that the transsphenoidal approach is the best treatment, the same discourse does not apply to 

craniopharyngiomas.  

 

PITUITARY ADENOMAS  

 

Although pituitary adenomas are universally effectively treated through an extracranial minimally invasive route, such 

as the transsphenoidal approach and its common variations, indications for transsphenoidal surgery have changed 

over time and with the refinement of the surgical techniques, as well as according to the evaluation of results and 

experiences. Thanks to the technological advancements that boosted the refinements of the transsphenoidal 

technique leading to the advent of the minimally invasive endonasal route either with the use of the microscope (18, 

47) or the endoscope (8, 15, 23), this approach is used in as many as 98% of cases of pituitary adenomas. On the 

other hand, parallel progresses in molecular biology, radiobiology, and better understanding of physiology and 



neuropsychopharmacology led to the advent of medical and radiotherapeutic adjuvant and/or neoadjuvant 

treatments. Today, for instance, we know that large invasive pituitary tumors are very difficult to cure, regardless of 

the approach, because the removal of every fragment of the tumor is often impossible; we know that extended 

transsphenoidal approaches or intentionally double-stage transsphenoidal approaches can sometimes represent a 

valid alternative to transcranial options; we know that excellent visual outcomes derive from the transsphenoidal 

method (10, 31); and we know that visual impairment does not indicate the need for a transcranial operation, as 

Cushing thought at one time (19).  

 

Surgical therapy for pituitary adenomas has to be targeted to reach the following goals: 1) normalization of excess 

hormone secretion; 2) preservation or restoration of normal pituitary function; 3) elimination of mass effect; 4) 

preservation or restoration of normal neurological function, visual acuity and/or visual field are more frequently 

affected; 5) prevention of tumor recurrence; 6) achievement of a complete histological diagnosis; and 7) obtaining 

tissue for scientific studies.  

 

Because pituitary tumors are biologically, endocrinologically, and pathologically a heterogeneous group of lesions, 

the role of surgery is different among different pituitary tumor subtypes. The primary role of surgery is established in: 

1) nonfunctioning pituitary tumors; 2) Cushing’s disease, because of the inadequacy of pharmacological agents; 3) 

acromegaly, in combination with medical treatment (preoperative and/or postoperative, if necessary); and 4) 

secondary hyperthyroidism.  

 

The role of surgery in prolactinomas is secondary, but still necessary in selected conditions, such as: 1) failure of or 

resistance to medical treatment or intolerable side effects of medical therapy; 2) recurrences, in combination or in 

association with the other therapeutic, medical, and/or radiotherapeutic options; 3) choice of the patient, who may not 

want a lifelong medical therapy.  

 

Transcranial surgery for pituitary adenomas currently has very few indications and is only indicated in the rare 

occurrence of (45, 46): 1) tumors with extensive intracranial invasion (33); 2) tumors with asymmetrical suprasellar 

development, particularly if major vessel involvement is present; 3) dumbbell shaped adenomas (43); 4) suprasellar 

tumors not completely removable through the transsphenoidal route (2); 5) preoperative MRI showing a firm 

consistency of the adenoma, preventing easy debulking (21, 22, 38); 6) nonpneumatization of the sphenoid sinus 

(conchal-type), the sella being or not making it easy to reach the suprasellar extension of the tumor (35); and 7) 

presence of coexisting vascular (20, 34) and tumoral surgical pathology. The same technological advancements that 

have increased the use of the transsphenoidal approach for pathologies historically considered indications for the 

transcranial route, has also influenced the size of the craniotomy and the invasiveness of the transcranial approach.  

 

CRANIOPHARYNGIOMAS  

 

Craniopharyngiomas have provoked much discussion regarding their treatment because of their intimate association 

with important structures in and around the sella. It is generally accepted that the best chance of cure is total surgical 

excision, although some authors point out that craniopharyngiomas cannot be always totally excised with acceptable 

morbidity because of the proximity of and, sometimes, the dense attachment of the tumor to, important neighboring, 

neurovascular structures (36, 37). Thus, a cautious neurosurgical approach should be taken and complemented by 

radiation therapy or, in the case of cystic tumors, cyst sclerotherapy or stereotactic drainage (4, 40-42). The results 



are that craniopharyngiomas are often not totally removed, and even when total resection is thought to be achieved, 

the recurrence rate is as high as 15%. Secondary operations for recurrent tumors carry significant hazards to the 

patient and can be extraordinarily difficult technically. Persistent attempts at a total excision in face of these problems 

led to some fatalities and many instances of severe postoperative morbidity. This led to the concept of a safe, 

subtotal excision with postoperative radiation therapy to the tumor residue, with acceptable results. Another important 

aspect in determining the causes of tumor recurrence after craniopharyngioma removal is the pathology of the tumor. 

Although some authors think that the squamous papillary histological variant has a better prognosis with a lower 

recurrence rate (1, 25), others demonstrated that there is no difference in recurrence rate between papillary and 

adamantinomatous tumors (13, 16).  

 

Another field of discussion is the surgical approach for craniopharyngiomas, especially in case of intrasuprasellar 

lesions. Surgical management of craniopharyngiomas can be achieved with many different approaches and 

techniques, according to the localization and expansion of the tumor (37): 1) a pterional approach, which can be used 

alone or in combination with a transsphenoidal or transcallosal approach to remove large lesions; 2) a transcortical, 

transventricular approach, for giant cysts extending into the frontal lobe; 3) a transcallosal approach, for tumors 

extending into the third ventricle; 4) a transtemporal approach, for small retrochiasmatic lesions; 5) a transpetrosal–

transtentorial approach, for large retrochiasmatic craniopharyngiomas with extension along the clivus; 6) a subfrontal 

unilateral or bilateral route, for tumors extending into the lower half of the third ventricle, or tumors expanding into the 

upper half of the third ventricle; a trans–lamina terminalis approach could be used in the case of a prefixed chiasm 

with the tumor extending into the interpeduncular prepontine cistern; and 7) a transsphenoidal approach, in intrasellar 

infradiaphragmatic lesions or in intrasuprasellar lesions with enlarged sella, preferably cistic.  

 

The best surgical approach can be selected only after careful evaluation of the topography of the lesion, on the basis 

of detailed preoperative neuroradiological studies (37). Nothing can be added to the transcranial approach that is not 

already well known, therefore, we will now focus our discussion on the transsphenoidal route and on recent advances 

and perspectives. In the absence of Class I evidence that seems unlikely to appear in the near future, the best mode 
of therapy for craniopharyngioma is not yet known (36).  

The Role of the Transsphenoidal Approach in Craniopharyngiomas  
 
The transsphenoidal approach is classically considered superior to other options only in cases of intrasellar 
infradiaphragmatic craniopharyngioma (17, 37). In fact, the long-term guidelines for the transsphenoidal approach 
regarding the treatment of craniopharyngiomas limited the indications for transsphenoidal approach only to tumors, 
preferably cystic, located purely in the intrasellar or infradiaphragmatic region.  
 
More recently, modification of the transsphenoidal approach and the use of the endoscope allowed the introduction of 
the extended transsphenoidal cranial base approach (9, 14, 24), wherein the bone of the tuberculum sellae and 
posterior planum sphenoidale between the optic canals is removed. Suprasellar lesions that have traditionally been 
approached transcranially, such as Grade II (tumor located in the cistern with or without intrasellar component) and III 
(tumor extending into the lower half of the third ventricle) craniopharyngiomas, and also tuberculum sellae 
meningiomas (11) and supraglandular Rathke’s cleft cysts, have been increasingly removed transsphenoidally (12, 
26–29, 32, 44). Termed the extended transsphenoidal approach and originally described by Weiss in 1987 (44), this 
route allows excellent midline access and visibility to the suprasellar space while obviating brain retraction.  
 
Provided that the chiasm is not prefixed by the tumor and directly between the sphenoid sinus and tumor, or that a 
functional pituitary gland is not directly impeding the transsphenoidal route, the most obvious and significant 
advantages of the transsphenoidal approach are that: 1) brain retraction is obviated; 2) direct manipulation of the 



optic apparatus is minimized; 3) early identification of the pituitary gland and infundibulum increases the likelihood of 
preserving pituitary function; and 4) with the transsphenoidal approach, because these lesions generally displace the 
optic apparatus away from the surgeon, tumor removal can begin immediately after opening the dura, resulting in 
prompt chiasmal decompression. This early decompression likely allows removal of tumor adherent to the optic 
apparatus and/or its arachnoidal and vascular connections to be performed with less risk of visual worsening.  
 
The transsphenoidal technique does require a large opening of the dura over the tuberculum sellae and posterior 
planum sphenoidale and typically results in large intraoperative cerebrospinal fluid (CSF) leaks, which necessitates 
precise and effective dural closure to prevent a postoperative CSF leakage and meningitis, which, at the moment, 
represent the principal limits of such extended approaches.  
 
Other Therapeutic Possibilities for Craniopharyngiomas  
 
Especially after the introduction of stereotactic radiosurgery, radiation therapy became an important tool in the 
armamentarium for the treatment of craniopharyngiomas, which are known to be radiosensitive tumors. Radiation 
therapy could represent an important adjuvant option, thus, allowing the surgeon to not seek the total tumor removal 
at any cost.  
 
Another important aspect to consider is that approximately 60% of craniopharyngiomas are considered to be mixed, 
with both a solid and cystic component that can vary in relative amount. In such cases, a variety of treatments, 
including aspiration of the cyst and/or the endoscopic or stereotactic placement of an Ommaya reservoir can be 
attempted (39, 41). This can also allow intracavitary brachitherapy with the antibiotic, bleomycin (6), radioactive 
phosphorus (32P), or the â-emitting 90Y colloidale (3, 5). In fact, the squamous epithelial cells that are present in 
craniopharyngiomas are highly sensitive to these antineoplastic agents. If the solid part of the tumor is small enough 
initially, craniotomy can be avoided and the patient can be treated with gamma knife surgery directly (4, 42).  
 
Pituitary adenomas and craniopharyngiomas necessitate different treatment modalities even though they grow in the 
same area. In the surgical management of pituitary adenomas, the transsphenoidal approach and its recent 
variations (endonasal, endoscope-assisted, or purely endoscopic approaches) have a well-consolidate role. The 
modern possibilities offered by adjuvant treatments (drugs and radiosurgery) allow the surgeon to not seek the total 
removal of the lesion at all costs. This multidisciplinary approach limits the role of the transcranial approaches in the 
treatment of pituitary adenomas to rare and selected cases.  
 
Despite the technological innovations and the advances in molecular biology, radiobiology, and pharmacology, 
craniopharyngiomas remain a challenge. Surgery for craniopharyngiomas plays a primary role. The more the lesion is 
totally removed, the better the possibilities to cure the patient. To achieve such results, single or combined 
transcranial approaches are sometimes needed, thus, burdening the surgery by an underestimated rate of morbidity.  
 
The recent and increasing interest in the extended transsphenoidal approaches in the treatment of 
craniopharyngiomas is, in some ways, the expression of research into less invasive routes to obtain adequate 
surgical results while maintaining the physical integrity of the patient (9, 12, 14, 24, 26–29, 32, 44). Although the 
realization of extended transsphenoidal approaches is currently reserved to selected cases and in the hands of 
experienced neurosurgeons, preliminary results seem to open new horizons not yet completely explored. 
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