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Suprasellar lesions present a surgical challenge due to 
their complex relationship with surrounding neurovascular 
structures. Common sellar/suprasellar lesions are pituitary 
adenoma, craniopharyngioma, skull base meningioma and 
chaismatic hypothalamic glioma. Of the approaches for these 
lesions, bifrontal basal interhemispheric translaminaterminalis 
approach gives a perspective of suprasellar anatomy and has 
certain advantages over lateral approaches.

We retrospectively reviewed 17 patients with suprasellar 
lesions operated over 3 years via bifrontal basal interhemispheric 
translaminaterminalis approach. Patient records, operation 
notes, radiology, and outpatient fi les were scrutinized to collect 
data.

During the study period 17 patients were operated by 
this approach. Mean age was 21 years, there were 12 male 
and 5 female. The clinical features included: Visual fi eld 
defi cits in 9 patients, with 2 of them being completely blind. 
Craniopharyngiomas 9 cases, visual pathway glioma in 3 cases, 
TS Meningiomas 1 case, Germinoma in 1 case, Giant pituitary 
Adenoma in 1 case, Hypothalamic Lymphoma in 1 case and 
one case of TS Meningioma with Orbital roof Meningioma 
and unruptured ACom aneurysm were the pathologies. Extent 
of tumor resection was gross total in 10 cases, near total in 2 
cases, subtotal in 2 cases and partial in 3 cases. Post-operative 
temporary DI (6 cases) and permanent DI (3 cases) were 
the most common complications. Postoperative meningitis, 
subdural effusion, and retraction site contusion were seen 
in 2, 1 and 1 patient, respectively. Reoperation was done in 
1 case. Two patients died postoperatively and 3 patients 
required hormone replacement therapy in the form of minirin 
nasal spray. Visual improvement was seen in 7 cases and was 
unchanged in 1 case.

Bifrontal basal interhemispheric translaminaterminalis 
approach provides a true midline perspective and orientation, 
and permits complete and safe removal of midline suprasellar 
lesions in majority of cases. This approach is specially useful 
in retrochiasmatic tumours and in residual/recurrent tumors 
providing virgin plane of dissection.
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Anterior skull base tumors are the common in 
the fi eld of neurosurgery. Pituitary adenoma, 
craniopharyngioma, skull base meningioma and 

chaismatic hypothalamic glioma are the common anterior 
skull base tumors. Commonly they present with headache, 
vomiting and visual disturbances.7

Craniopharyngiomas, benign extra-axial epithelial 
tumors, often follow an aggressive clinical course 
resulting in signifi cant morbidity and shortened life 
expectancy. The most logical treatment seems to be total 
tumor removal and thus cure of the patient.13

According to the relationships of the tumors to 
the sella and its diaphragm, they are classifi ed as 
infradiaphragmatic or supradiaphragmatic.7,13 All 
infradiaphragmatic craniopharyngiomas secondarily 
extend outside the enlarged cavity of the sella and are thus 
intrasellar (ISCs) in location.

Supradiaphragmatic, primarily suprasellar tumors are 
further subdivided according to their relationship with 
the fl oor of the third ventricle (3rd VF) into the following 
topographic groups: suprasellar extraventricular (SEVCs), 
intraventricular and extraventricular (IEVCs), and purely 
intraventricular (IVC) craniopharyngiomas.7,13

Topographical relationships of the tumor with 
surrounding structures as revealed by MRI serves as the 
basis for the choice of surgical approach and surgical 
tactics.7,12,13 According to their size, the tumors are 
classifi ed as small if their greatest diameter reaches 2 cm 
or less, medium-sized if more than 2 cm up to 4 cm, large 
if more than 4 cm up to 6 cm, and giant if larger than 6 
cm. 18

Skull base meningiomas usually arise in the midline 
from the region of the tuberculum sellae and planum 
sphenoidale. As the tumor enlarges, it compresses the 
optic nerves and chiasm. The most common initial 
symptom is asymmetric loss of vision starting with 
unilateral decreased acuity or blurring in the visual fi eld 
followed by progression to bilateral involvement. 3

Pituitary adenomas accounts for 10%- 15% of 
all intracranial tumor and represent up to a third of all 
primary tumors affecting the central nervous system. 
Giant pituitary adenomas, defi ned as those measuring 
at least 4 cm in maximum diameter, are a therapeutic 
challenge. 2

The anterior cranial base and the suprasellar and 
parasellar regions approach and its several methods have 
been described since 1981 by Suzuki et al. 19 Extended 
frontal approaches, however, necessitate removal of the 
crista galli and sectioning of the olfactory rootlets with 
the associated risk of anosmia, cerebrospinal fl uid (CSF) 

leak, and the need for complex reconstruction of the 
frontal fl oor.19 Bifrontal craniotomy is the conventional 
approach to lesions in these locations, but its shortcoming 
has been the damage to the olfactory tract. 4

Materials and methods

From January 2010 to April 2014, 17 patients underwent 
bifrontal basal interhemispheric translaminaterminalis 
approach for resection of suprasellar lesions. 
Preoperatively, suprasellar extension of the tumours was 
measured with the aid of radiological images (MRI, CT). 
The tumours were divided into three groups according to 
the direction of tumour growth. Group I contained those 
with a prechiasmatic location, group II , those with a 
retrochaismatic  location, and group III  - those with pre 
&  retrochiasmatic location and group IV- 3rd ventricular 
tumour.

Tumor removal was considered radical based on the 
intraoperative impression of the surgeon when viewed 
through the operative microscope and confi rmed by 
postoperative MRI performed 3 months after surgery. If 
a small tumor remnant not exceeding 10% of its original 
volume was found, the extent of tumor removal was 
classifi ed as subtotal.

In a patient in whom a small part of the tumor capsule 
was left, the removal was classifi ed as subtotal even if 
it could not be detected on postoperative MRI scans. In 
patients with larger tumor remnants, the resection was 
classifi ed as partial. 

One female patient aged 45 had 3 lesions - orbital 
meningioma, tuberculum sellae meningioma and 
unruptured ACom aneurysm. Meningiomas were 
removed via bifrontal basal approach following which the 
aneurysm was clipped (Figure 1)

In our series, 17 patients underwent operations using 
bifrontal basal interhemispheric translaminaterminalis 
approach to achieve total or near-total excision of 
suprasellar leisons from January 2010 to April 2014.

Operative Technique

With the patient in the supine position, the head is fi xed 
in a three-point head-holder. The skin is incised posterior 
to the frontal hair line from zygoma to zygoma and the 
scalp and pericranial fl aps are refl ected anteriorly. Two 
burr holes are made on each side on the orbital buttons 
with a high-speed drill.

Through the use of a craniotome, a free osteotomy is 
performed, extending close to the orbital roof anteriorly 
and along the cranial convexity posteriorly. Both frontal 
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sinuses tables are accessed and the mucous membrane is 
removed. The dura mater is cut parallel to the base and the 
sagittal sinus is ligated and cut at the cecal foramen. Then 
the falx is transected and the bridging veins are preserved. 
The frontal poles are retracted, under magnifi cation, using 
two self-retaining retractors adjusted stepwise.

The interhemispheric and the bilateral olfactory 
cisternae are opened in order to drain the CSF and to 
avoid further retraction. Both olfactory nerves should be 
dissected symmetrically without coagulation under small 
bleedings. Surgicel is enough to stop the small bleedings 
mainly near the cribriform plate of ethmoidal bone. 

After that, the surgical overview can better show the 
image of both olfactory nerves and both optic nerves 
composing a groove enlarged by the tumour. The 
pseudocapsule of the tumour can be seen through this 
groove and the dissection between the carotid artery and 
the pseudocapsule should be performed on both sides. 
Following this step, debulking of the tumour should be 
done and “piece meal” resection is recommended. 

Results

During the study period, 17 patients were operated by 
this approach, 12 males and 5 females (Table 1).

Sex Number

Male 12 (70.59%)

Female 5 (29.41%)

Total 17 (100%)

Table 1: Distribution of sex

Age Number

5-10 5 (29.41%)

11-20 6 (35.29%)

21-30 1 (5.88%)

31-40 3 (17.65%)

41-50 1 (5.88%)

51-60 1 (5.88%)

Total 17 (100%)

Table 2: Age-wise distribution

Radiological diagnosis Number

Cranoipharyngioma 9 (52.94%)

Visual pathway glioma 3 (17.65%)

Germinoma 1 (5.88%)

Giant pituitary Adenoma 1 (5.88%)

TS Meningioma 1 (5.88%)

TS + Orbital roof Meningioma + 
ACom Aneurysm 1 (5.88%)

Hypothalamic Lymphoma 1 (5.88%)

Total 17 (100%)

Table 3: Distribution of cases based on radiological 
diagnosis

Figure 1: A) pre-op sagittal T1WI showing Tubercullam Sellae Meningioma, and Orbital Meningioma, B) pre-op MRA 
in the same case showing A Com aneurysm, C) post-op sagittal CT showing total removal of the tumors with aneurysm clip 
in situ
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Presentation Number

Panhypopituitarism 7 (41.18%)

Hypothyroidism 1(5.88%)

Hypocortisolism 1 (5.88%)

Growth retardation 3 (17.65%)

D.I. 5 (29.41%)

Visual defect 9 (52.94%)

Normal 3 (17.65%)

Table 4: Distribution of presentation

Age varied from 5 to 60 years (mean 21 years) 
(Table 2).

Following is the table based on radiological diagnosis 
(Table 3).

Most common presentation was panhypopituitarism. 
Growth retardation was seen in 3 cases (Table 4).

Gross total resection of the lesion was achieved in 12 
cases (Table 5, Figure 2 a, b).

Extent of tumor resection Number

Gross Total 10 (58.82%)

Near total 2 (11.76%)

Sub total 2 (11.76%)

Partial 3 (17.65%)

Total 17 (100%)

Table 5: Extent of tumor resection

Complication Number

Temporary D.I. 6 (35.29%)

Permanent D.I. 3 (17.65%)

Meningitis 2 (11.76%)

Subdural effusion 1 (5.88%)

Retraction site contusion 1 (5.88%)

Table 6: Post-op complications

Two patients had near total resection, two had subtotal 
resection (Figure 3 a, b) and three had partial tumor 
resection.

In the immediate postoperative period, major 
complications were temporary DI in 6 cases, Permanent 
DI in 3 cases, meningitis in 2 cases, subdural effusion in 1 
case and retraction site contusion in 1 case (Table 6)

One patient exhibited transient memory disturbance 
due to infarction of the area supplied by a perforator. After 
3 months, this symptom was ameliorated. Two patients 
died during follow-up.

Of the 4 cases of bitemporal visual fi eld defects, 2 

Figure 2: A) Pre-op contrast enhanced sagittal T1WI 
showing Craniopharyngioma, B) post-op sagittal CT scan 
showing total removal of craniopharyngioma

Figure 3: A) Pre-op axial T1WI showing 
Craniopharyngioma, B) post-op sagittal CT scan 
showing remnant of tumor in subtotal resection of 
craniopharyngioma

Figure  4: A) Pre-op visual defect (Rt eye), B) post-op 
improvement in visual fi eld of the same eye
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cases improved postoperatively (Figure 4 a, b & Figure 
5 a, b) while status of 2 cases remained unchanged.

Of the 9 cases of unilateral blindness and contralateral 
temporal fi eld defects,  improved in 7, static in 1 and 
deteriorated in 1 case.  Two cases were totally blind. 

Two patients died postoperatively and 3 patients 
required hormone replacement therapy in the form of 
desmopressin nasal spray (Table 7)

Discussion

In our opinion, olfaction is an extremely important 
neurological function, to the point that its damage can 
impair any individual´s quality of life. Olfactory tract 
damage used to be regarded as the major drawback of 
bifrontal craniotomy. 8,11,20

The bilateral subfrontal approach allows a good 
overview of the sellar, suprasellar, presellar, parasellar and 
the anterior cranial fossa region and permits the complete 
or incomplete preservation of olfaction. 5,15

Bifrontal craniotomy is the ideal approach to various 
midline lesions of those areas, as sometimes a unilateral 
extended pterional approach is insuffi cient for adequate 
treatment of the lesion. 1 We  are aware that this technique 
requires patience and time, which, in our impression 
is fully rewarded by its advantages of excellent fi eld 
exposure and preservation of the olfactory tracts.

Bifrontal transbasal ntradural approach gives bette
r midline orientation  of optical structures, infundibular 
stalk, internal carotid arteries, anterior cerebral arterie
s an lamina terminalis. Bifrontal basal extradural appro
ach provides excellent access toanteriorly from frontal  
air sinuses to posteriorly both optic nerves, inferiorly 
clivus.9,10 

An extended transbasal approach which includes 
removal of supraorbital bar reduces frontal 
lobes retraction for exposure.

Shirane et al 17 achieved total resection in 71% 
patients with craniopharyngiomas using frontobasal 
interhemispheric approach. Hypothalamo-pituitary 
dysfunction was observed in 81% of the patients. They 
reported a mortality rate of 7.1% (3/42). Similarly, 
Shibuya et al 16 performed total or near total resection 
of craniopharyngiomas in 22 patients via BBIA. Visual 
deterioration was seen in two of the patients (9%). All 
except one of their patients required hormone replacement. 
There were three deaths (13.6%) in a delayed manner.
Hori et al 8 accomplished total resection in 80.4% of 
patients using anterior interhemispheric approach; 
however, the rate of postoperative hypothalamic 
dysfunction and dyselectrolytemia was very high. 
Diabetes insipidus occurred in 62.2% of patients after 
surgery. Visual deterioration occurred in 10.7% patients.

Pre-operative Visual status Post-operative Visual status

Types of Defect Number of Cases Improved Static Deteriorated  

Bi temporal fi eld defect 4 (23.53%) 2 (11.76%) 2 (11.76%) 0

Unilateral blindness and Contra 
lateral temporal fi eld defect 9 (52.94%) 7 (41.18%) 1 (5.88%) 1 (5.88%)

Bi lateral blindness 2 (11.76%) 0 2 (11.76%) 0

No defect 2 (11.76%) 0 1 (5.88%) 1 (5.88%)

Total 17 (100%) 9 (52.94%) 6 (35.29%) 2 (11.76%)

Table 7: Pre and Post operative visual status

Figure 5: A) Pre-op temporal visual defect (Lt eye), B) 
post-op improvement in visual fi eld of the same eye
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Fahlbusch et al 6 reported 45.7% total resection 
rates for craniopharyngiomas operated by pterional and 
anterior interhemispheric approach. The risk of visual 
deterioration in their patients operated transcranially was 
14.7%.

Yasargil et al 21 adopted a very aggressive approach 
toward craniopharyngiomas in their series of 144 patients 
and achieved total resection in 90% of patients. They 
reported a mortality rate of 16.7%. They also reported 
a very high incidence of postoperative hypothalamic 
dysfunction in 79% of patients.

In our study visual improvement was 52.94% and 
static in 29.35%. Gross total tumour resection in 58.82% 
of patients. Temporary D.I. in 6 (35.29%) cases and 
permanent D.I. in 3 (17.65%) cases. Mortality were found 
in 2 (11.76%) cases.

Conclusion

Approached with minimal brain retraction, a wider 
operative fi eld with better orientation and a good view 
of important neurovascular structures via a bifrontal 
basal interhemispheric approach (BBITA), tumours 
can be removed without signifi cant sequelae related to 
the surgical method, due to ease of preservation of the 
pituitary stalk, hypothalamic structures, and perforating 
vessels. This approach offers a safe and minimally 
invasive means of treating suprasellar lesions.

We support the idea that bilateral sub frontal 
craniotomy allows a wide operative exposure as well as 
the complete anatomic and functional preservation of the 
olfactory tracts bilaterally. 
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