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Abstract

Craniopharyngiomas are benign tumors (WHO Grade I), seen in children and adults. Because of 
their location, they can require challenging clinical and surgical management. In fact, often, because 
of the presence of calciϐications, of a capsule very strongly adherent to neurovascular structures, of 
the relationship with hypophysis, pituitary stalk, chiasm, carotids, the circle of Willis, basilar artery, 
and third ventricle, risk of mortality and morbidity is still mandatory. Various surgical techniques 
have been proposed: transcranial, transsphenoidal, and supraorbital approaches for surgical 
resection and treatment of craniopharyngiomas. Still, there is no common consent, but often the 
endonasal transsphenoidal extended procedures are considered the gold standard in many cases. 
We present a surgical technique of a case of complete surgical removal of an infundibular and retro 
chiasmatic craniopharyngioma, via an endoscopic endonasal transphenoidal transplanum approach.

growing tumors, they are usually diagnosed late, when the 
patient develops symptoms of compression. Although benign, 
they are difϐicult to treat surgically due to their location and 
close relationships with critical neurovascular structures.  The 
ϐirst step in treatment is surgery. When a complete removal 
is not achieved, radiation therapy is done, with a high long-
term cure rate [4]. Still, there is no general agreement on the 
best surgical approach, transcranial or endonasal [5-15]. We 
present a case of complete surgical removal of an infundibular 
and retro chiasmatic craniopharyngioma, via an endoscopic 
endonasal transsphenoidal transplant approach. 

Case report
In 2015 in the Department of Neurosurgery of the S. Anna

and S. Sebastiano Hospital of Caserta, Italy, a 63-year-old 
woman was referred with bitemporal hemianopia and 
hypocorticoadrenalism. A CT scan showed a suprasellar mass 
with calciϐications. MRI showed a suprasellar lesion with 
intracranial and retrochiasmatic extension, heterogeneous 
texture, and a combination of solid, cystic, and calciϐied 
components. Coronal T2-weighted contrast-enhanced images 
show the presence of a large mass, peripherally enhancing, 
occupying the suprasellar region and extending behind the 

Introduction
Craniopharyngiomas are rare epithelial tumors. They 

account for 2.5% of all primary intracranial neoplasms and 
originate from remnants of Rathke’s pouch, a small sac-like 
structure that is present in the developing fetus and later 
forms part of the pituitary gland normally, a small piece of 
Rathke’s pouch persists after birth. These tumors typically 
arise in the suprasellar region of the brain and affect the 
hypothalamus, the optic chiasm, the cranial nerves, the third 
ventricle, and the intracranial vessels. Very rarely they can 
develop exclusively infrasellar into the sphenoid sinus [1-3]. 

The most common location of infrasellar 
craniopharyngiomas is the sphenoid sinus, either alone or 
combined with other sites such as the nasopharynx, sella 
turcica, suprasella, ethmoid sinuses, or maxillary sinus. 
Craniopharyngioma can happen at any age, but it occurs most 
often with a bimodal age distribution in children and older 
adults. With a ϐirst peak occurring in childhood and early 
adolescence, predominately at age 5-10 years, and a second 
peak at age 40-60 years. These tumors occur equally in men 
and women. Symptoms include changes in vision over time, 
fatigue, headaches, and urinating more often. As they are slow-
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dorsum; small enhancing nodular solid components are 
noted in the anterior part of the lesion. The optic chiasm was 
displaced upwards while the pituitary gland was separated 
from the mass (Figure 1a,b). The preoperative pituitary 
function assessment showed hypocorticoadrenalism.

The patient was operated on using an extended endonasal 
endoscopic transphenoidal tranplanum approach. A two-
nostril procedure with a robotic endoscopic pneumatic holder 
was performed. The planum sphenoidale was drilled out and 
the dura was opened. A yellow encapsulated granulated tissue 
was exposed. The craniopharyngioma displaced upward 
the chiasm. With the endoscope secured to a robotic holder 
and a two-four-hand procedure, the tumor was completely 
dissected from the neurovascular structures and removed. 
Helpfully, was possible the dissection and total removal of 
the tumor and of the capsule (Video). An intrasellar packing 
with abdominal autologous fat, neuropathy, and ϐibrin glue 
was done. The sella was reconstructed with autologous septal 
bone.

The histologic pattern showed an adamantinomatous 
craniopharyngioma. 

After the operation, the visual deϐicit improved and 
the patient was discharged 5 days after surgery without 
any complications. The post-operative pituitary function 
was unchanged and no post-operative CSF leak occurred. 
Postoperative MRI showed complete removal of the 
craniopharyngioma. After a nine-year follow-up, the patient 
has no recurrence (Figure 2a,b).

Surgical video description. A yellow encapsulated granular 
tissue with calciϐications was found. The chiasm, the stalk, and 
the pituitary gland were nicely seen and preserved, as well as 
the circle of Willis.

First, the suprasellar preinfundibular part and then the 
retro chiasmatic lesion was removed. The entire lesion and 
capsule were removed under direct endoscopic view of the 
neurovascular structures. A dissection of the capsule was 
particularly favorable because of the lack of strong adhesion 
to the neurovascular structures.

Discussion
Adamantinomatous craniopharyngiomas (ACP) occur 

mainly in pediatrics, but can also occur in adults. They have a 
solid and a cystic part. 

Craniopharyngiomas can behave malignantly due to their 
location and close relationship to vital neural and vascular 
structures. Gross total excision does not seem to change their 
behavior in terms of conservative treatment, so total excision 
is recommended when possible. In addition, there is much 
controversy about the preferred surgical approach for these 
tumors. Nowadays, the endoscopic, endonasal, extended 
approach is considered the treatment of choice [2,5-8]. Recent 
studies have suggested that a supraorbital “keyhole” approach 
may be more efϐicacious for the resection of several skull-
base tumor types [9]. Webb, et al. compared the transcranial 
approach and the transsphenoidal approaches and concluded 
that endonasal approaches result in a lower incidence of tumor 
recurrence, improved visual outcomes, and reduced incidence 
of postoperative seizures, but CSF leak is still more frequent 
in the transsphenoidal approach [10]. Compared to the 
established transcranial approaches (pterional, sub-frontal, 
presigmoid), endoscopic endonasal surgery allows direct 
infra chiasmatic exposure without the need to manipulate 
critical neurovascular structures to gain access to the tumor 
[10-15]. In addition, injury to the adjacent hypothalamus, 
infundibulum, pituitary gland, optic tract, or vasculature 
can have devastating consequences, including hypothalamic 
obesity, autonomic dysregulation, panhypopituitarism, 
blindness, and severe strokes. A total resection is not always 
possible and often capsule and calciϐication removal can lead 
to increased morbidity and mortality [3]. 

In this case, the chiasm was displaced upward by the lesion. 
This aspect was an advantage in preserving optical chiasm 
integrity. A complete excision of the tumor was possible, 
with the chiasm, infundibulum, pituitary gland, and pituitary 

a b

Figure 1: a) Pre-operative Sagittal T1 weighted contrast-enhanced MRI.b) Preoperative 
Coronal T2 weighted MRI.

a b

Figure 2: a) Post-operative sagittal MRI. b) Post-operative coronal MRI.

Video
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stalk, and the circle of Willis clearly visible. A favorable ratio 
of the capsule, which was easily detached from all these vital 
structures, led us to complete removal. Not always the capsule 
is easily detachable, but an attempt should be always made, 
with the goal of a complete removal without high morbidity.

Conclusion
Surgical treatment of craniopharyngioma is still 

demanding. There is still no consensus on the best surgical 
treatment, even if many authors prefer the endoscopic 
endonasal extended procedures because of a direct anatomic 
approach to neurovascular structures and a reduced morbidity 
to brain structures [8-15]. Even if very challenging, we believe 
that an attempt to remove the capsule should be always made, 
even if a strong relationship with vital structures can force 
the surgeon to leave it inside. The ϐirst operation is always the 
best opportunity to cure the patient. The goal is to obtain the 
best result with a reduced surgical risk. Correct pre-operative 
planning with a meticulous study of the anatomy is mandatory 
to improve the results. There is no standardized treatment, 
but the best option is tailored for each patient, taking into 
account the morphology, extent, consistency, displacement, 
and relationship of neurovascular structures. However, after 
choosing preoperatively the approach, the ϐinal decision 
can be taken intraoperatively regarding the function of the 
characteristics of the tumor and the adherence of the capsule.

In the case of partial removal, complementary radiotherapy 
is performed [4,10.11]. 
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