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Abstract. ���������������������������������������������������The effectiveness and safety of fronto-basal inter-
hemispheric approach in treating craniopharyngioma were 
evaluated. In this retrospective study, the safety and effective-
ness of fronto-basal interhemispheric approach for surgical 
resection of craniopharyngioma in 20 patients was analyzed. 
Of the 20 patients, 12 were men and 8 were women, aged 
15-65 years, with an average age of 42.5 years. The course of 
disease ranged from 1 to 36 months. The craniopharyngioma 
tumor was completely removed through surgical resection in 
18 patients (90%) and partially removed in 2 patients. The 
pituitary stalk was preserved in 18 patients and 1 patient 
succumbed during the study period due to large area pulmo-
nary embolism. In conclusion, fronto-basal interhemispheric 
approach provides better access to the tumor that grows in the 
sella-hypothalamus and anterior third ventricle region. Using 
this approach, tumors can be resected while preserving the 
vital structures such as the pituitary stalk and hypothalamus.

Introduction

Craniopharyngioma is a common benign tumor of the sella 
region and it grows in the midline position of the sella‑hypo-
thalamus and is closely associated with the peripheral brain 
tissues, important nerves and blood vessel structures (1). It is 
difficult to achieve gross total removal of craniopharyngioma, 
thus, during the postoperative period, a considerable number of 
patients suffer from a high rate of mortality, tumor recurrence 
and postoperative complications (2). Selecting an appropriate 
surgical approach that allows preservation of vital structures 
including the hypothalamus is the key to achieving gross total 
removal and reduce postoperative complications (3,4). It has 

been reported that, fronto-basal interhemispheric approach 
achieves a high rate of gross total removal of tumor and 
pituitary stalk preservation (5) and is being widely applied in 
clinical setting.

In the present study, the fronto-basal interhemispheric 
approach was employed in removing craniopharyngioma in 
20 patients from January, 2012 to January, 2015.

Patients and methods

Patients. In this retrospective study, radiological images, 
operative studies and postoperative clinical follow-up data 
of 20 patients who underwent resection for craniopharyn-
gioma via a fronto-basal interhemispheric approach between 
January,  2012 to January,  2015, were analyzed. Of the 
20 patients, 12 were men and 8 women aged 15-65 years, 
with an average of 42.5 years. The course of disease ranged 
from 1 to 36 months. Comorbid conditions such as headache 
were present in 18 patients, 10 patients had visual acuity 
and visual field disorders, 2  patients had polydipsia and 
polyuria, 8 patients had nausea and vomiting, 5 patients had 
retardation and 4 patients had memory loss. All the patients 
underwent magnetic resonance imaging (MRI) or computed 
tomography (CT) scan prior to and following resection of 
craniopharyngioma.

Surgical technique. To perform resection using fronto-basal 
interhemispheric approach, the patient was positioned supine 
and the back was elevated 20˚ to facilitate venous drainage. 
A coronal skin incision behind the hairline was carried out. 
Craniotomy was performed including the inner side of the 
frontal bone flap and lower end of arcus superciliaris and 
basis crania after making a single midline burrhole. The 
dura was cut open in an arc‑shaped manner that allowed 
the dissection of basal interhemispheric fissure. This proce-
dure exposed the end plate, optic chiasma and anterior 
communicating artery from the genus of corpus callosum. 
The tumor was exposed by opening of the end plate of the 
expanding hole. Subsequently, the craniopharyngioma tumor 
was removed under direct vision of the surgeon. The tumor 
that grew in the sella region was removed after abrading 
the olivary eminence via pneumatic drill and a large bone 
wax was used to seal the opened sphenoid sinus. During the 
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surgery, bipolar coagulation was used as little as possible to 
preserve the pituitary stalk.

Results

Pre-operative radiological diagnoses. The MRI and CT inves-
tigations identified tumors in the sellar-hypothalamus region in 
10 patients, sellar-anterior third ventricle in 5 patients, interior 
sellar-sellar region in 2 patients and brainstem in 3 patients. 
The tumors were cystic and solid in structure in 13 patients, 
cystic in 4 patients and solid in 3 patients (Figs. 1 and 2).

Post-operative radiological diagnoses. The MRI and CT 
investigations of patients who underwent resection of cranio-
pharyngioma revealed gross total removal of tumor was 
achieved in 18 cases (Fig. 3), tumor residue was present in 
2 patients, and the pituitary stalk was preserved in 18 patients. 
Fig. 4 shows the incision of the fronto-basal interhemispheric 
approach. In the immediate post-operative period, vision 
was recovered or improved in 10 patients. The complications 

observed were polydipsia and polyuria in 15 patients and blood 
electrolyte disorder in 15  patients. A patient succumbed and 
the autopsy results confirmed that the patient due to large area 
pulmonary embolism.

Discussion

Craniopharyngioma is a common benign epithelial tumor and 
many studies have revealed that, patients can be cured if gross 
total removal of tumor is achieved. Nevertheless, craniopha-
ryngioma is physically closely associated with hypothalamus 
and important blood vessels, which makes gross total removal 
difficult. Furthermore, partial removal is always accompanied 
with a higher recurrence rate in comparison with gross total 
removal (6).

Previously, craniopharyngioma was treated by surgery 
using the pterional and callosum interhemispheric approach. 
The pterional interhemispheric approach is time‑consuming, 
and causes serious injury and profuse bleeding. Thus, its cura-
tive effects for tumors that invade sella, anterior third ventricle, 

Figure 1. Brain magnetic resonance imaging (MRI) showing long T2 signal 
in the saddle area in a 45-year-old man hospitalized due to headache and 
vision disorder.

Figure 2. Head magnetic resonance imaging (MRI)‑enhanced influence.

Figure 3. Postoperative radiological diagnosis shows gross total removal of 
the tumor.

Figure 4. Incision of fronto-basal interhemispheric approach.
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brainstem and posterior circulation are poor. Furthermore 
during surgery, it inevitably involves the traction of internal 
carotid artery and optic nerves, which may lead to hemiplegia 
or even coma due to spasm of the internal carotid artery (7). 
The callosum interhemispheric approach may cause damage 
to the bilateral fornices in the anterior corpus callosum and 
when resection is carried out using this approach, it is diffi-
cult to discern the boundary of the tumor, sella region and 
optic chiasma. Thus, this approach leaves tumor residues, 
thereby achieving gross total removal of tumor is less effec-
tive. Hori et al (8) reported that the benefits of pterional and 
callosum interhemispheric approaches are limited in compa
rison with the fronto-basal interhemispheric approach.

Craniopharyngioma occurs in the pituitary stalk of the 
midline and grows along the midline. Since fronto-basal 
interhemispheric approach can reach the endplate and chias-
matic cistern (9) directly, it is a convenient way to approach 
the tumor. In the present study, during surgical resection, no 
significant structural damage occurred.

The fronto-basal interhemispheric approach was effective 
in removing the tumors that grow from the sellar region to 
the anterior third ventricle and even for tumors that extended 
into the third ventricle. In the present study, two patients had 
a tumor in their anterior third ventricle and were success-
fully resected and the operative field was good. Even a large 
tumor that pressed the interpeduncular cistern and grew into 
the anterior pontine cistern of dorsum sella was gross totally 
removed under direct vision of the surgeon.

In the present study, one patient who had tumor closely 
attached to the top and branches of basal artery and showed 
bulk‑shaped calcification had gross total removal and no 
recurrence occurred after surgery. For the tumors that grow 
towards the interior sella, the fronto-basal interhemispheric 
approach provides a relatively large visual angle from below 
and anterior direction. If the tumors grow towards the sphe-
noid sinus via expanded sella turcica, it results in a visual 
blind area in the anterior wall of sella turcica. A pneumatic 
drill can be used to abrade the tuberculum sellae to remove 
the tumor inside the sellar region. In the current study, three 
patients had tumors growing towards sphenoid sinus and the 
tuberculum sellae was abraded to achieve tumor removal, but 
two patients showed tumor residues after surgery. The results 
showed that, for the large craniopharyngioma in the midline 
area of the sella region, double frontal craniotomy combined 
with the fronto‑basal interhemispheric approach provides 
more surgical space. Sometimes, the tumor protrudes towards 
internal carotid or spreads across internal carotid artery. In 
such situations, use of subfrontal approach creates a larger 
visual field for the surgeon.

Craniopharyngioma originates from the pituitary stalk 
and tumor residues in this area are always the source of tumor 
recurrence. The gross total removal of the tumors, while 
preserving the pituitary stalk has been a burden to surgeons for 
a long time (10). The fronto-basal interhemispheric approach 
is useful for the removal of tumor tissues in the pituitary stalk 
from below and posterior area or anterior area of chiasma 
opticum. The retention rate of the pituitary stalk of pterion 
approach was approximately 33% (11). However, in the present 

study using the fronto-basal interhemispheric approach, the 
retention rate of the pituitary stalk reached 90% (18 patients) 
and most patients experienced diabetes insipidus after surgery 
in a transient manner.

In comparison with the pterion or callosum approaches, 
the fronto-basal interhemispheric approach requires experi-
enced surgeons. This approach involves stretching of cerebral 
tissues, thus damage arising from stretching the hypothalamus 
were mild but for the frontal lobe were severe. In the imme-
diate post-operative period, the patients experienced mental 
problems. During all the surgeries, the surgeon was careful 
in protecting the fine perforating arteries that originate from 
the anterior communicating artery and supplying blood to the 
hypothalamus and basal ganglia.

In conclusion, the fronto-basal interhemispheric approach 
is safer and provides more direct surgical vision that is bene-
fiical in identifying the pituitary stalk and reducing damage 
to the olfactory nerve, optic nerve, internal carotid artery, 
hypothalamus and other important structures. The immediate 
post-operative complications are also fewer and this favors 
rapid recovery of patients.
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