
Aim of the study: The present study 
aims to discuss the value and the ef-
fect of resection of suprasellar menin-
gioma through the interhemispheric 
approach.
Material and methods: Twenty-nine 
cases of patients with suprasellar me-
ningioma diagnosed through enhanced 
magnetic resonance imaging (MRI) 
scans and postoperative histopatho-
logical examination underwent resec-
tion of tumours (the largest diameter 
ranged from 3 cm to 6 cm) by the mi-
crosurgical technique of a small bone 
window (about 4 cm × 5 cm) through 
the interhemispheric approach.
Results: Among all cases, 25 (86%) 
(Simpson I, II) were of total resection 
of tumours and 4 were of subtotal re-
section of tumours. 19 (65%) were of  
improvement of vision and visual field, 
2 (7%) were of postoperative diabetes 
insipidus, and 1 (3%) was of electro-
lyte imbalance. No operative death oc-
curred.
Conclusions: The small bone window 
interhemispheric approach can be 
used to expose tumours, lightly stretch 
brain tissues, reduce the incidence of 
complications, and improve the total 
resection rate of tumours of patients 
with sellae meningiomas growing for-
ward, upward, and into the sella.
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Introduction

Suprasellar meningioma originates in the meningioma of the tubercu-
lum sella, sellar diaphragm, anterior clinoid process, and sphenoidal pla-
num, accounting for about 5% to 10% of intracranial meningiomas [1]. The 
tumour is located in the midline at the base of the skull and originates 
in the sella [2]. Its clinical manifestations are mainly monocular or binoc-
ular hypopsia and bitemporal hemianopsia, optic atrophy without papil-
loedema, and smell and mental disorders. However, some patients exhibit 
endocrine disorders [3]. Microsurgery resection should be preferred over 
therapy. Stirling and Edin described tuberculum sellae meningioma for the 
first time in 1897 [4]. This type of meningioma was resected initially by 
Cushing and Eisenhardt in 1916 [5]. Suprasellar meningioma originates in 
the meningioma of the sellar tuberculum, sellar diaphragma, anterior cli-
noid process, and sphenoidal planum [6], which was posited by Cushing in 
1938 and categorised into early stage, prior stage of symptom, early stage 
of symptom, and operative effect stage [7]. Although there are different 
classifications of anatomical parts, selecting the surgical approach accord-
ing to strict anatomical parts is more important because of the similar 
clinical syndromes caused by larger meningioma [8]. Several studies show 
that the total tumour resection rate has significantly increased, and the 
mortality rate has significantly decreased [9]. However, conflict remains 
regarding the relationship between the postoperative neurologic function, 
especially recovery of vision and view, and surgery [10]. Zevgaridis believed 
that the boundary of tumours and brain tissues is clear and that patients 
without preoperative severe loss of vision (< 0.2) would have excellent re-
covery [11]. Surgical approach and surgical skills are crucial to the resection 
of tumours and the protection of neurological function. Twenty-nine cases 
of microsurgery resection of suprasellar meningioma through the inter-
hemispheric approach performed from January 2005 to December 2009 
exhibited excellent curative effects.

Material and methods

General data

Twenty-nine patients diagnosed by pathological examination from Jan-
uary 2005 to December 2009 were retrospectively analysed. Among the 
cases, 10 were of males and 19 were of females aged 25 to 69 years old, 
with an average age of 47. This study was conducted in accordance with the 
Declaration of Helsinki and with approval from the Ethics Committee of the 
First Affiliated Hospital of Henan Science and Technology University. Written 
informed consent was obtained from all participants.
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Clinical manifestations

Among the cases, all with different degrees and symp-
toms of headache and dizziness, 25 were of starting visu-
al impairments, 2 of starting symptoms of headache, 1 of 
mental abnormality, 1 of infertility, and 1 of higher than 
normal prolactinaemia, as indicated by an endocrinolog-
ical check-up.

Imaging examination

All patients underwent a preoperative magnetic reso-
nance image scan (Figs. 1A, 1B, and 1C) and enhanced ex-
amination (Figs. 1D and 1E). Among the patients, 20 had 
tumours 3 cm to 5 cm in diameter and 9 had tumours 
equal to or larger than 5 cm in diameter. Moreover, 3 pa-
tients had violating cavernous sinus, 16 patients with in-
ternal carotid wrapped, 2 patients with growth in sella,  
1 with growth in sphenoid sinus, and 2 patients with calci-
fication in the tumour.

Surgical treatment

All patients underwent micro-neurosurgical resection 
through the small bone window interhemispheric ap-
proach under general anaesthesia. All 29 patients were 
confirmed to have meningioma through pathological ex-
amination, in which 14 cases were of the endothelial type, 
7 cases of fibrous type, 6 cases of psammomatous type, 
and 2 cases of haemangioma type.

Flap and bone window: All patients were in the supine 
position, with head in the midline, in 20° supine angle 
after being fixed by Mayfield three pin skull clamps. The 
head of the bed was lifted up by about 10° to 15°. A curved 
incision about 10 cm to 15 cm was made inside the hair-
line of the circular crown turned over and overhung to the 
front. The periosteum was rectangularly cut off and turned 
over to the supraorbital margin. Pneumatic drill and mill-
ing cutters forming a rectangle crossed the midline, with 
a free bone flap of about 4 cm to 5 cm and the periphery 
not more than the bilateral supraorbital notch. The open-
ing frontal sinus was blocked with bone wax and the mu-
cosa was dissected. A pneumatic drill was used to grind 
crista bone.

Incision of the dura mater and treatment of the superi-
or sagittal sinus: The dura mater was transversely cut off 
near the superior sagittal sinus, and the cerebral flax was 
cut off after clipping the sinus with vessel forceps. Hae-
mostasis was performed with double ligation, and the 
bridging veins of the frontal lobe were retained furthest. 
The dura mater was stretched in the front and back direc-
tions. A self-retaining retractor (AESCULAP INTERNATION-
AL GMBH, Germany) and surgical microscope (Leica M525 
OH4, Germany) were used. While gently separating along 
the longitudinal direction, the cerebrospinal fluid was re-
leased. The self-retaining retractor was adjusted up to the 
exposed tumour, complex of tuberculum sella, optic chi-
asma, end plate, and anterior communicating artery. The 
dura mater was tightly sutured after tumour resection. 
The skull was fixed with a skull fixation system and then 
drainage was subcutaneously placed.

Exposure and resection of the tumour: The frontal lobe 
was gently separated by the self-retaining retractor. The 
tumour grew upward. It was red and tough with rich blood 
supply. It was closely related to the complex of the tuber-
culum sella, optic chiasma, lamina terminalis, and anterior 
communicating artery. The tumour was resected en bloc. 
The blood supply of the basal parts of the tumour was cut 
off. Intraoperative tumour tissues adhering to the import-
ant structures were carefully separated; the hypothala-
mus, perforating branch vessels, and pituitary stalk were 
carefully protected. The dura mater at the adherence point 
was fully fulgurated after tumour resection.

Results

Operation effect

All cases underwent magnetic resonance imaging (MRI) 
scan (enhanced). Among the cases, 25 cases (86%) (Simp-
son I, II) had total resection of the tumour (Fig. 1F–I) and 
4 cases (14%) had subtotal resection. In the postoperative 
follow-up of 3 months to 13 months, 2 cases (7%) of re-
lapse were confirmed by MRI after about one year, without 
obviously aggravated symptoms. These cases were given 
further treatment using the γ-Knife after their transfer to 
the Department of Radiotherapy.

Vision and visual field

Postoperative vision increase to 0.1 after 3 months was 
considered an improved condition. Among the patients, 19 
(66%) improved one month after the operation (≥ 0.1), and 
10 cases (35%) did not exhibit obvious changes compared 
with their vision before the operation. None of the pa-
tients experienced visual deterioration in this group. Four 
cases (14%) significantly improved 7 days after the opera-
tion (their vision improved by more than 0.3). Among 29 
patients with view field defects, 20 cases (69%) improved, 
and 9 cases (31%) did not exhibit changes in the postoper-
ative detection of vision field after one month. Ten cases 
(35%) significantly improved 3 days after the operation.

Postoperative complications

Two cases of postoperative diabetes insipidus were 
cured after best support care for 3 weeks through the ap-
plication of pituitrin and pituitary tannate. One case had 
postoperative mental symptoms manifesting euphoria 
and irritability but improved after antipsychotic treatment 
for 2 weeks. One case of postoperative hemiplegia for  
3 weeks with grade 4 muscle strength in the hemiplegic 
side improved after rehabilitative and symptomatic treat-
ment. No deaths occurred.

Discussion

Among the 29 cases, 16 (55%) cases of the basilar 
part originated in the tuberculum sella and sellar dia-
phragm, and 3 (10%) cases approached the sphenoidal 
planum simultaneously. However, in all cases the main 
part of the tumour grew upward. All cases had a visual 
disorder manifested by progressive vision loss, and visu-
al field defect, especially bitemporally. Twenty-five (86%) 
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cases were of abnormal vision as the first clinic symp-
toms, with varying degrees of headache and dizziness, 
symptoms in 2 cases started with headache, 1 of mental 
abnormality misdiagnosed as mental diseases and given 
surgical treatment after confirmation by MRI, and 1 case 
of infertility given surgical treatment after symptomatic 
treatment because of an abnormal endocrine check-up 
result and confirmed meningioma by pathological exam-
ination.

With the advances in anatomy of the skull base along 
with the improvement of surgical approaches and mi-
croneurosurgical techniques, the total resection rate of 
suprasellar meningioma and its prognosis have greatly 
improved [12]. Commonly used operation approaches in-
clude bilateral frontal, single frontal, and pterional ap-
proach. Resection of suprasellar meningioma through the 
endoscope-assisted supraorbital keyhole has also been 
conducted [13]. The single frontal approach exposes the su-

Fig. 1. Pre- and postoperative MRI of a female patient (64 years old) with suprasellar meningiomas. A) The preoperative MRI sagittal 
T

1
-weighted image showed the tumour located in the suprasellar region. B) The preoperative MRI coronal T

1
-weighted image showed the 

tumour located in the suprasellar region with optic chiasm compression. C) The preoperative MRI coronal T
2
-weighted image showed the 

tumour located in the suprasellar region with optic chiasm compression. D) The preoperative enhanced MRI coronal image (Magnevist) 
showed the tumour located in the suprasellar region with dural tail. E) The preoperative enhanced MRI sagittal image (Magnevist) showed 
the tumour located in the suprasellar region with dural tail. F) The postoperative 1 month MRI sagittal T

1
-weighted image demonstrated total 

removal of the tumour. G) The postoperative 1 month MRI transverse T
1
-weighted image demonstrated total removal of the tumour. H) The 

postoperative 1 month enhanced MRI coronal image (Magnevist) demonstrated total removal of the tumour. I) The postoperative 1 month 
enhanced MRI sagittal image (Magnevist) demonstrated total removal of the tumour
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prasellar meningioma well, but only for smaller tumours; 
it easily damages the frontal lobe and olfactory nerve. The 
optic nerve and areas below the optic chiasma are difficult 
to fully expose through the pterional approach [14]. There 
exists increased risk of diabetes insipidus and cerebrospi-
nal fluid leakage through the bilateral frontal interhemi-
spheric approach. Operation flexibility is reduced because 
of the limited visual field through the supraorbital keyhole 
approach [15]. There is less application of the forehead in-
terhemispheric approach because of brain swelling, neuro-
logical function disorders, and other complications caused 
by intraoperative damage of the frontal lobe and bridging 
veins [16]. However, with the improvement of micro-oper-
ative technique and equipment, the forehead interhemi-
spheric approach has become safe and effective [17]. The 
operation effect and prognosis of the 29 cases were im-
proved further by the operation through a small bone win-
dow by the interhemispheric approach. The main operation 
points were as follows. 1) Small bone window. The size of the  
rectangle bone window across the midline was 4 cm to  
5 cm, not more than that of the bilateral supraorbital  
notch. 2) Low position. The incision was as close as possi-
ble to the anterior skull base. The open frontal sinus was 
washed with hydrogen peroxide and gentamycin saline 
and then blocked by a muscle flap. 3) Reduced stretch of 
the frontal lobe. Pay attention to protection of frontal lobe 
bridging veins and olfactory nerve along with a short dis-
tance to the tumour. 4) Clear exposure and wider surgical 
field of view. The upward sella, interior sella, and field of 
view beside the sella up to the interpeduncular fossa and 
the veutro of pons were fully exposed. While resecting tu-
mours, the hypothalamus, pituitary stalk, and important 
perforating branches were protected fully under euthypho-
ria. Serious complications caused by hypothalamus injury 
and pituitary stalk injury were reduced. 5) Convenient op-
eration. This method was convenient with the use of a sur-
gical microscope and operation and in rebuilding the skull 
base postoperatively. Postoperative cerebrospinal leak and 
intracranial infection were further reduced. The first and 
second gap were the major operation space. The bound-
ary of the tumour was clearly separated, then the tumour 
was resected en bloc. The tumour base could be completely 
resected within enough operation space. The dura mater 
attached to the tumour should be dealt with last if possi-
ble. The intraoperative bilateral optic nerves, optic chiasma, 
anterior communicating artery and anterior artery A1

A
2
 seg-

ments, and posterior communicating artery were exposed 
as much as possible. The pituitary stalk and perforating ar-
teries were protected fully. In our study, all 25 cases were 
fully exposed to protect the important structures during 
the total resection of tumours, because of large tumours 
and tight adhesion to the optic nerve and internal carotid.

Galal et al. studied 21 cases of suprasellar meningio-
ma and found that all patients had disorders of vision and 
visual field defect [18], similar to the results in our study. 
Among the 17 cases of total resection of tumours and  
4 cases of subtotal resection of tumours with follow-up 
for 28 months on average, 12 cases had improved vision 
(60%), and 8 cases had no improvement (40%). No worse 
cases had been recorded. The visual symptom schedule, 

tumour size, and relationship with peripheral vessels are 
important factors that influence the recovery of vision. 
Among the 29 cases, 19 had obviously improved vision 
(65%) and 10 had no improvement (35%). Four cases of 
patients significantly improved 7 days after the opera-
tion, with clearly improved vision (20/29) postoperative-
ly. Therefore, the resection of tumours strictly along the 
arachnoid clearance is the most effective strategy to pro-
tect vessels and nerves.

Total resection of suprasellar meningioma has a good 
prognosis. Studies showed that the total resection rate 
depends on the relationship between the tumour and the 
important structures around it, such as the hypothalamus, 
blood vessels, optic nerves, and pituitary stalk [19]. The 
character of the tumour also influences the total resection 
rate [20]. Intraoperative protection surrounding import-
ant structures is the key to best prevent complications 
during total resection of tumours [21]. Among all the cases,  
2 were of postoperative diabetes insipidus, 1 of postopera-
tive mental symptoms, and 1 of postoperative hemiplegia, 
with grade 4 muscle strength in the hemiplegic side; all 
cases were caused by tough tumours and close connection 
with the pituitary stalk. The excessive stretch of the frontal 
lobe could lead to pituitary stalk symptoms. Three cases of 
subcutaneous effusion were caused by the relatively loose 
suture of the dura mater. The size of the tumour makes 
little difference to the incidence of complications [22].

The small bone window interhemispheric approach is 
a safe and convenient treatment of suprasellar meningi-
oma with a high total resection rate. It could be improved 
further with endoscopy to target tumours specifically lo-
cated in the parasellar region.

The authors declare no conflict of interests.
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