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Abstract. The endoscope‑assisted supraorbital keyhole 
approach and extended transsphenoidal approach have been 
widely used in the treatment of tuberculum sellae menin‑
giomas (TSMs). The purpose of the present study was to 
retrospectively analyze and compare the characteristics and 
efficacy of the two surgical approaches under the endoscope 
in the resection of TSMs. In the present study, 36 patients 
with TSMs who underwent surgical resection are presented, 
including one group of 17 cases with an endoscopic supraor‑
bital keyhole approach and the other group of 19 cases with an 
endoscopic extended transsphenoidal approach. The clinical 
characteristics, diagnosis, treatment process and treatment 
effect of the two groups were analyzed retrospectively, and 
the two surgical approaches were also compared. The gross 
total resection rates of the two groups were similar, reaching 
94.5 and 94.7%, respectively. The postoperative visual acuity 
recovery showed that in the endoscopic supraorbital keyhole 
approach group, 23 eyes were improved, 8 eyes were maintained 
and 3 eyes deteriorated, and the visual recovery was 67.6%. 
In the endoscopic extended transsphenoidal approach group, 
32 eyes were improved, 4 eyes were maintained and 2 eyes 
deteriorated, and the visual recovery was 84.2%. In the supra‑
orbital keyhole approach group, there was no cerebrospinal 
fluid leakage, while in the extended transsphenoidal approach 
group, cerebrospinal fluid leakage occurred in 3 cases (15.8%). 
In these two groups, no tumor recurrence was revealed during 
the follow‑up of ~5 years. Both the endoscope‑assisted supra‑
orbital keyhole approach and the extended transsphenoidal 
approach were effective and safe. The endoscopic supraorbital 
keyhole approach treated TSMs with lateral extension, but it 

was not enough to protect the optic nerve. The endoscopic 
extended transsphenoidal approach protected the optic nerve, 
but the risk of cerebrospinal fluid leakage was increased. In 
conclusion, these two surgical methods have their own advan‑
tages and limitations.

Introduction

Tuberculum sellae meningioma (TSM) originates from tuber‑
culum sellae, sphenoid plateau and optic chiasmatic sulcus (1), 
accounting for 4‑10% of intracranial meningiomas  (2,3). 
Generally, the incidence rate of TSM is relatively high in 
middle‑aged people and women, meanwhile, it is rather rare 
in childhood patients (2,3). The growth and expansion of TSM 
will compress or surround the optic nerve and optic chiasmatic 
sulcus, resulting in the occurrence of corresponding clinical 
symptoms, such as varying degrees of vision and visual field 
disorders, headache, dizziness and endocrine dysfunction (4). 
Due to the location of TSM, it is located in the midline of 
the skull base and adjacent to numerous important structures, 
such as the optic nerve, carotid artery and anterior cerebral 
artery, pituitary and pituitary stalk and hypothalamus (5,6), it 
increases the risk and challenge of complete surgical resection 
of TSM (7,8).

In the past few decades, the traditional microscope‑assisted 
craniotomy has been the standard method for surgical resec‑
tion of TSM, but it requires significant frontal lobe retraction, 
removal of the frontal sinus and manipulation of the optic 
chiasm, which may cause frontal lobe injury, venous infarc‑
tion, infection and even death (9‑11). With the development of 
endoscope technology, endoscope‑assisted surgery has also 
been widely used to resect TSM, which has the advantages of 
less damage to brain tissue, no obvious traction of surrounding 
tissue and can remove bone and dura mate invaded by the 
tumor (12,13). In addition, surgical approaches for resection 
of TMS include the pterional approach, eyelid approach, 
longitudinal fissure approach, supraorbital keyhole approach 
and extended transsphenoidal approach, among which supra‑
orbital approach and extended transsphenoidal approach are 
the most recognized and are often compared in terms of 
characteristics, contraindications and effects  (2,5,10). The 
present study retrospectively analyzed 17 cases that used the 
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endoscopic supraorbital keyhole approach and 19 cases that 
used the endoscopic extended transsphenoidal approach for 
the treatment of TSM and compared the characteristics of the 
two surgical approaches to seek the standard of the preferred 
surgical approach.

Patients and methods

Patients. A total of 36 cases with TSM treated in Department 
of Neurosurgery, Chongqing General Hospital (Chongqing, 
China) between April 2014 and August 2020 were analyzed 
retrospectively, and the medical records, imaging examination, 
tumor characteristics, complications and surgical results were 
collected. Inclusion criteria were a complete medical records 
and follow‑up; a complete set of preoperative and postopera‑
tive images; the diagnosis of a TSM; and detailed video of the 
surgical procedure. The exclusion criteria were inflammation 
in the nasal cavity and paranasal sinuses; coagulation dysfunc‑
tion; malignant tumor; and poor physical condition. There were 
4 males and 32 females, ranging in age from 32‑68 years old, 
with an average mean of 48 years and a median of 45 years. 
The main clinical symptom of all patients was a decreased 
visual acuity to some extent. The course of the disease was 
from 3 months to 6 years. All patients were diagnosed with 
TSM by clinical imaging (brain MRI (MAGNETOM Skyra 
3.0T) and computed tomography angiography) and patho‑
logical examination.

The resected tumor tissue was examined by routine patho‑
logical examination and H&E staining. The tumor samples 
were first fixed with 4% formaldehyde solution at room temper‑
ature for 24 h, then embedded and fixed in paraffin. Then cut 
the specimen into 4‑µm sections and incubated at 60˚C in 
xylene for 2 h. Then, at room temperature, the sections were 
stained with 0.5% hematoxylin for 3 min and then with 0.5% 
eosin for 3 min. Then, the stained sections were observed with 
optical microscope to obtain histopathological micrographs.

Before the operation, according to the basic conditions 
of the patients and the conditions of the tumor, appropriate 
surgical approaches were selected by several surgeons after 
discussion, resulting in 17  cases utilizing the endoscopic 
supraorbital keyhole approach and 19 cases utilizing the endo‑
scopic extended transsphenoidal approach.

The tumor diameter (d) was calculated using the formula 
d=ABC1/3, where A, B and C were the maximum diameter 
of the tumor in axial, sagittal and coronal positions on the 
preoperative head MRI enhanced scanning image respec‑
tively. The maximum diameter of the tumor in the endoscopic 
supraorbital keyhole approach group was 2.8‑4.7 cm, with a 
mean diameter of 3.4 cm, while the maximum diameter of the 
tumor in the endoscopic extended transsphenoidal approach 
group was 2.4‑3.7 cm, with a mean diameter of 2.8 cm. The 
resection degree of TSM was divided into gross total resec‑
tion (GTR), near total resection (NTR) and subtotal resection 
(STR)  (14,15). In GTR, the tumor was completely (100%) 
resected and the dura at the tumorous contact was resected 
under naked eye. In NTR, >90% of tumors were resected when 
comparing preoperative and postoperative imaging. In STR, 
<90% of tumors were resected when comparing preoperative 
and postoperative imaging. The endoscope used was a dedi‑
cated indocyanine green fluorescence integrated endoscope 

(Karl Storz) with a diameter of 4‑mm and a length of 18‑cm, 
which was coupled to an IMAGF1 Scamera system (Karl 
Storz).

Operational methods
Endoscopic supraorbital keyhole approach. Under general 
anesthesia, the patient was placed in a supine position with 
the head frame fixed, and the head was tilted back 10‑15 and 
rotated 20 to the opposite side. Through neuronavigation, the 
tumor was located and an arc‑shaped incision was made on 
the eyebrow along the eyebrow arch, with a length of ~4‑cm. 
A milling cutter was used to mill the bone flap with a size 
of ~3.5x2.0 cm. The dura mater was incised in an arc along 
the base of the skull. Intracranial pressure was reduced by 
dehydration, hyperventilation via mechanical ventilation and 
release of cerebrospinal fluid. After the intracranial pressure 
was reduced, the frontal lobe was gently pulled by the brain 
pressing plate for the placement of the endoscope. During 
the observation, the endoscope was often held by the left 
hand (a one‑handed operation) to facilitate the observation of 
tumors. When it was necessary to operate with both hands, the 
endoscope could be fixed on the endoscope holder, which is 
convenient for both hands to operate. Then, the dura mater at 
the bottom of the tumor was cauterized by bipolar electroco‑
agulation, and the tumor and its surrounding nerves and blood 
vessels were separated. After fully separating the tumor and the 
surrounding adherent tissue, the tumor was removed. During 
the operation, the surgeons were careful to avoid the important 
nerves and blood vessels surrounding the tumor, such as the 
optic nerve, optic chiasm, internal carotid artery and anterior 
cerebral artery. After complete hemostasis, hemostatic gauze 
was placed in the tumor cavity, and the tumor cavity and the 
surgical area were repeatedly washed with normal saline. The 
dura mater was closed and sutured, artificial dura mater was 
used to repair the dura mater, the bone flap was repositioned 
and fixed and the dura mater was sutured in layers.

Endoscopic extended transsphenoidal approach. After 
general anesthesia, the patient was placed in a supine posi‑
tion, with the head tilted back 10‑15, the tumor was located 
under neuronavigation and the nasal cavity was disinfected. 
Subsequently, 0.01% hypertonic norepinephrine saline brain 
cotton was used to converge the nasal mucosa in two steps to 
expand the surgical channel. A binostril approach was used. 
Both nasal cavities were examined by using a 0, 18‑cm long, 
4‑mm diameter rigid endoscope. The method of holding or 
fixing the endoscope during operation was the same as that in 
the supraorbital keyhole approach. The right middle turbinate 
was removed under endoscopy, then a pedicled nasal septum 
mucosal flap was prepared and placed in the posterior nasal 
canal to be used for skull base repair at the end of surgery. The 
endoscope was inserted along the right‑side nasal cavity, the 
opening of the sphenoid sinus was found and the mucosa above 
the opening of the sphenoid sinus was cut. The sphenoid sinus, 
the bottom of the saddle and the base of the anterior skull were 
drilled with a burr, and a 1.5‑2.5 cm2 bone window was opened 
to expose the dura and intercavernous sinus. After the dura 
mater and arachnoid were opened, the tumor was exposed. 
Then, the tumor was decompressed, removed with a curet 
and tumor forceps and then separated from the edge. During 
the operation, the bilateral optic nerve, optic chiasm, internal 
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Figure 1. Microphotographs of histopathology (H&E staining, x40 magnification). (A) All cells were meningioma cells, the boundary between tumor cells is 
unclear, presenting syncytial shape. (B) The cells surrounded by the blue circle are meningioma cells.

Figure 2. Case 1 of endoscopic transsphenoidal approach. Patient 1 was a 45‑year‑old female with decreased vision. (A) Sagittal image of the preoperative MRI, 
showing an intrasellar tumorous lesion with a maximum diameter of 31.03‑mm. (B) Sagittal image of the postoperative MRI, showing no remnant tumor tissue. 
(C) Axial image of the preoperative MRI. (D) Axial image of the postoperative MRI. The yellow arrow indicates the tumor or the tumor cavity.
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carotid artery, anterior communicating artery, pituitary stalk 
and pituitary gland needed protection. After thorough hemo‑
stasis, the tumor cavity was first filled with hemostatic gauze 
and a gelatin sponge, the double‑layer artificial dura mater was 
used for repair, the absorbable hemostatic gauze and gelatin 
sponge were used for filling and then they are covered using a 
pedicled nasal septum mucosal flap. Finally, chlortetracycline 
gauze and a double chamber catheter were used to compress 
the nasal cavity.

Results

The tumor diameter in the endoscopic supraorbital keyhole 
approach group ranged from 2.8‑4.7 cm (mean, 3.4 cm), while 
the tumor diameter in the endoscopic extended transsphe‑
noidal approach group ranged from 2.4‑3.7 cm (mean, 2.8 cm). 
According to the postoperative pathological results, all cases 

were diagnosed as TSM (representative staining in Fig. 1). 
According to preoperative and postoperative cranial MRI 
images (Figs. 2‑5), in the endoscopic supraorbital keyhole 
approach group, there were 16 cases (94.1%) that achieved 
GTR and only 1 case (5.9%) that achieved NTR. In the endo‑
scopic extended transsphenoidal approach group, there were 
18 cases (94.7%) that achieved GTR and only 1 case (5.3%) 
that achieved NTR. The postoperative visual acuity recovery 
showed that in the endoscopic supraorbital keyhole approach 
group, 23 eyes were improved, 8 eyes were maintained, 3 eyes 
deteriorated and the visual recovery was ~67.6%. In the endo‑
scopic extended transsphenoidal approach group, 32 eyes were 
improved, 4 eyes were maintained, 2 eyes deteriorated and 
the visual recovery was ~84.2%. In the supraorbital keyhole 
approach group, there was no cerebrospinal fluid leakage, 
while in the extended transsphenoidal approach group, cere‑
brospinal fluid leakage occurred in 3 cases (15.8%). However, 

Figure 3. Case 2 of endoscopic transsphenoidal approach. Patient 2 was a 45‑year‑old female with decreased vision and headache. (A) Sagittal image of the 
preoperative MRI, showing an intrasellar tumorous lesion with a maximum diameter of 43.72 mm. (B) Sagittal image of the postoperative MRI, showing no 
remnant tumor tissue. (C) Axial image of the preoperative MRI. (D) Axial image of the postoperative MRI. The yellow arrow indicates the tumor or the tumor 
cavity. The red arrow indicates the fat‑filled cavity after tumor removal.
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anosmia occurred in 1 case (5.9%) via the endoscopic supra‑
orbital keyhole approach. No vascular injury, frontal lobe 
contusion or intracranial infection occurred in all cases. In 
these two groups, no tumor recurrence was found during the 
follow‑up of ~5 years.

Discussion

Surgical management of TSM. TSM was first described by 
James Stewart in the second half of the 19th century (16). 
Initially, for the removal of TSM, both the subfrontal approach 
and the pterional approach were favored by neurosur‑
geons (17,18), and they are two commonly used approaches 
at present. However, there are numerous hidden dangers with 
these two approaches; for example, the bilateral subfrontal 
approach may bring greater risks of cerebrospinal fluid leakage, 
olfactory nerve injury and postoperative brain edema (5,19), 

while the pterional approach cannot clearly display the under‑
side and intersection of the ipsilateral optic nerve, resulting 
in a decrease in the postoperative visual acuity of 10‑20% of 
patients (10,19,20). Subsequently, with the improvement of 
skull base technology, the supraorbital, orbitozygomatic and 
orbitotemporal approaches are recommended, because they 
can increase the surgical exposure area and minimize the 
degree of frontal lobe retraction (21).

However, all of the above approaches belong to the tradi‑
tional craniotomy approach, which has the limitations of 
large trauma, increased postoperative complications and a 
long recovery period (17‑21). Therefore, a minimally invasive 
approach is required. Perneczky (22) proposed the concepts 
of keyhole surgery through a brow skin incision with a small 
supraorbital incision, which is a minimally invasive approach 
also known as the supraorbital keyhole approach. The supraor‑
bital keyhole approach not only overcomes the shortcomings 

Figure 4. Case 1 of endoscopic supraorbital keyhole approach. Patient 3 is a 32‑year‑old female with decreased vision and headache. (A) Sagittal image of 
the preoperative MRI, showing an intrasellar tumorous lesion with a maximum diameter of 35.17 mm. (B) Sagittal image of the postoperative MRI, showing 
no remnant tumor tissue. (C) Axial image of the preoperative MRI. (D) Axial image of the postoperative MRI. The yellow arrow indicates the tumor or the 
tumor cavity.
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of the traditional approach but also conforms to the current 
concept of minimally invasive neurosurgery and cosmetic 
requirements. Until now, the supraorbital keyhole approach has 
been a standard approach for the treatment of TSM (23‑25).

In addition, with the development of endoscope tech‑
nology, the extended transsphenoidal approach has also 
become another standard approach for the treatment of TSM. 
This can not only achieve a high total tumor resection rate, 
but also protects and improves the optic nerve/optic chiasma 
function  (1). Compared with a microscope, an endoscope 
has the characteristics of a brighter light, a wider and deeper 
field of vision and a more unobstructed field of vision, which 
means endoscopes are widely used in skull base surgery (14). 
Therefore, the endoscopic supraorbital keyhole approach and 
endoscopic extended transsphenoidal approach are effective 
methods for the resection of TSM and have attracted atten‑
tion. However, there are different opinions on the choice of 

these two surgical methods based on the following indications, 
tumor resection scope and postoperative complications.

Endoscopic supraorbital keyhole approach vs. extended 
transsphenoidal approach. Both the endoscopic supraor‑
bital keyhole approach and the extended transsphenoidal 
approach have gradually become standard surgical methods 
for the treatment of TSM and have been recognized by 
surgeons. Linsler et  al  (14) has reported that 16 patients 
with TSM underwent endoscopic supraorbital keyhole 
approach surgery, where 14 patients (87.5%) achieved GTR 
and 2 patients achieved NTR. Among them, 5 cases (31.3%) 
had visual loss before the operation. After surgery, 6 eyes 
(60%) had improved, 4 eyes (40%) were maintained and 
no eyes had deteriorated. Notably, the extension lateral to 
the internal carotid artery was revealed in 81% (13 of the 
16  patients) of these cases during surgery. Furthermore, 

Figure 5. Case 2 of endoscopic supraorbital keyhole approach. Patient 4 is a 51‑year‑old female with decreased vision and headache. (A) Sagittal image of the 
preoperative MRI, showing an intrasellar tumorous lesion with a maximum diameter of 41.78 mm. (B) Sagittal image of the postoperative MRI, showing no 
remnant tumor tissue. (C) Axial image of the preoperative MRI. (D) Axial image of the postoperative MRI. The yellow arrow indicates the tumor or the tumor 
cavity.
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previous literature has indicated that the endoscopic supra‑
orbital keyhole approach can not only remove the lateral 
growth of TSM but also directly remove the crawling thin 
tumor vascular tissue surrounding TSM, which improves 
control of the lateral extension of the tumor to the sphenoid 
wing and cavernous sinus (26,27). Furthermore, after full 
exposure, the surgeon can reassess the extent of tumor inva‑
sion of the cavernous sinus and determine the appropriate 
resection range  (14,28,29). In conclusion, the endoscopic 
supraorbital approach can remove laterally extended TSM, 
with a high GTR rate and fewer postoperative complications, 
but the visual protection effect needs to be improved.

Meanwhile, the endoscopic extended transsphenoidal 
approach for TSM has also been used by surgeons. 
Chowdhury et al (30) reported 6 patients who underwent an 
endoscopic extended transsphenoidal approach for the removal 
of a TSM tumor, including 5 cases (83.3%) of GTR and 1 case 
(16.7%) of NTR. In addition, 2 cases (33.3%) showed improved 
vision, 3 cases (50%) of maintained vision, 1 case (16.7%) of 
deteriorated vision and 1 case (16.7%) of cerebrospinal fluid 
leakage. Yu et al (1) demonstrated that 40 patients with TSM 
underwent an endoscopic extended transsphenoidal approach 

surgery, and their postoperative results are GTR in 38 cases 
(95%), NTR in 2 cases (5%), improvement of visual function in 
38 cases (95%), cerebrospinal fluid leakage in 3 cases (7.5%), 
meningitis in 2 cases (5%) and anosmia in 8 cases (20%). 
Gardner et al (31) reported that 13 patients with TSM were 
treated with endoscopic extended transsphenoidal approach 
surgery, of which 12 cases achieved GTR (92.3%) and 1 case 
achieved NTR (7.7%), while vision was alleviated or improved 
in all cases, 5 cases (38.4%) had cerebrospinal fluid leakage. 
The above surgical results indicates that the endoscopic 
extended transsphenoidal approach has a good effect on GTR 
rate and vision in the treatment of TSM. This depends on the 
unique advantages of this approach, such as transforming deep 
skull base tumors into shallow eminence tumors, directly 
blocking the blood supply of the tumors, causing less interfer‑
ence to the optic nerve, and making it easier to decompress 
the optic canal without shrinking the frontal lobe and easy to 
remove the affected dura and bones (15,32).

Abhinav et al (33) describe the optic canal anatomy from 
an endonasal perspective and the necessity of distinguishing 
the preforaminal intracranial segment of the optic nerve from 
the intracanalicular segment of the optic nerve. The authors 

Table I. Advantages and limitations of supraorbital keyhole approach and extended transsphenoidal approach.

A, Endoscopic supraorbital keyhole approach

Advantages	 Limitations

Low incidence of cerebrospinal fluid leakage	 It was easy to cause contusion at the bottom of the frontal lobe
It was helpful for surgeons to remove the lateral extension of	 Difficulty in dural management of the skull base
of the patient's tumor	
It could directly handle the thin layer of tumor vascular tissue	
creeping surrounding the tumor. Under the condition of	
vascular wrapping, vascular control during tumor resection	
was easier	
It could completely avoid nasal symptoms, and the incidence	
of anosmia or anterior or posterior pituitary dysfunction was
low	
The patient recovered quickly	

B, Endoscopic extended transsphenoidal approach

Advantages	 Limitations

It could transform deep skull base tumors into superficial	 A nasal approach had inherent anatomical limitations and
convex tumors and directly block the tumor blood supply	 could not reach the tumors extending outside the internal
	 carotid artery. It was difficult to deal with tumors outside the
	 internal carotid artery
No significant frontal lobe retraction was required, the	 High incidence of cerebrospinal fluid leakage after the
interference to the optic nerve was minimal and the patient's	 operation
vision recovered well after surgery	
Optic canal decompression was easier	 High incidence of olfactory impairment
Invasive skull and dura mater could be removed	 It was difficult to remove tumors with a diameter >4 cm, or
	 that have lateral extension and vascular wrapping
Endoscopic vision was wide and surgical vision is clear	

https://www.spandidos-publications.com/10.3892/etm.2023.11914
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describe that through the maximal bony decompression of the 
optic canal, division of the falciform ligament and opening the 
dural sheath, a 270˚ decompression of the optic canal can be 
achieved. This suggests that the endoscopic endonasal approach 
is helpful for optic nerve decompression and suprasellar tumor 
resection. However, the endoscopic extended transsphenoidal 
approach will increase the risk of cerebrospinal fluid leakage, 
and cannot completely avoid symptoms such as anosmia, 
anterior pituitary or posterior pituitary dysfunction (1,34). 
In conclusion, these two approaches are not always perfect, 
and both have limitations and contraindications. The biggest 
limitation of the endoscopic supraorbital approach is that it 
is easy to confuse the bottom of the frontal lobe and increase 
the difficulty of removing the skull base dura, while the endo‑
scopic extended transsphenoidal approach cannot reach and 
remove the transverse extension tumor behind the internal 
carotid artery.

Selection of surgical methods. From the comparison of the 
above two approaches, it can be seen that there is no marked 
difference in the surgical effect between the endoscopic supra‑
orbital approach and the endoscopic extended transsphenoidal 
approach for the resection of TSM; however, they do have 
different advantages and limitations (details are presented in 
Table I). Combined with previous surgical experience and rele‑
vant literature, the present study suggested three main reasons 
for choosing the supraorbital keyhole approach or expanded 
transsphenoidal approach. First, according to the actual condi‑
tion of the patient, the selection of surgical methods should be 
based on the specific characteristics of TSM and the physical 
condition of the patient, including tumor size, growth site, 
whether it is wrapped by blood vessels, distal extension, the 
relationship between tumor and bone and a physical exami‑
nation of the patient. The endoscopic supraorbital keyhole 
approach is more suitable for patients with TSM who are 
older, have poor a general condition, have a close relationship 
between the tumor and the blood vessels of the skull base and 
has a tumor growing laterally to the internal carotid artery. 
The endoscopic extended transsphenoidal approach should be 
used to treat small TSM without lateral extension or vascular 
wrapping. The wishes of the patient are also important. 
Some patients are willing to accept the supraorbital keyhole 
approach, and some patients are more willing to accept the 
expanded transsphenoidal approach. Secondly, the proficiency 
of the surgeon in the two surgical methods is an important 
reason for surgery selection. Finally, the surgical conditions 
and related equipment also affect the selection of surgical 
methods. These two surgical methods are complementary, so 
neurosurgeons should master both of these methods, which 
is conducive to the correct selection of appropriate surgical 
methods for different patients to achieve the best surgical 
results.

Neuroendoscopy and visual effect. Compared with the micro‑
scope, neuroendoscopy has the advantages of a wide field of 
vision, a bright light, no obstruction and no dead angle, which 
can improve the safety of surgery and avoid the occurrence of 
related complications, such as arterial injury, visual degrada‑
tion, pseudobulbar palsy and dural injury in parasellar and 
suprasellar areas (35). In addition, an endoscope can provide a 

certain angle, which is more conducive to observing the para‑
sellar and suprasellar areas, to improve removal of the tumor. 
It is worth emphasizing that visual impairment is the most 
common symptom of TSM, and the majority of patients with 
TSM have a preexisting visual impairment caused by TSM 
before treatment to varying degrees. The degree of visual 
acuity recovery is mainly associated with three factors: 
Simpson's grade  (15), the degree of optic nerve involve‑
ment (36) and the timeframe of preoperative visual acuity 
decline (37,38). The latter two factors cannot be changed, but 
Simpson's grade can be controlled by the surgeon. That is, the 
more thoroughly the tumor is removed, the more conducive it 
is to the recovery of vision, so the auxiliary visualization tool 
is particularly important (39). Komotar et al (40) reported that 
there is no difference in vision recovery between endoscopic 
transsphenoidal surgery and microscopic transcranial surgery 
(69.1 and 58.7%, respectively). Hence, an endoscope is also a 
good auxiliary visualization tool. However, an endoscope also 
has various shortcomings. For example, the endoscope occu‑
pies the operational space during operation and the endoscope 
can only provide two‑dimensional images. In addition, intra‑
operative bleeding may pollute the endoscope lens, affecting 
the image quality of the endoscope and the continuity of the 
operation.

Limitations. The present study has certain limitations. The 
present study was a descriptive study that focused on the 
preliminary results of the two surgical methods in Chongqing 
General Hospital. In addition, the follow‑up time was rela‑
tively short and a small number of patients were included, so 
no statistical analysis was carried out. At the same time, it was 
designed as a non‑randomized retrospective study and did not 
completely rule out potential selection biases.

The present study reviewed 36 cases with TSM treated 
by the endoscopic supraorbital keyhole approach or the 
endoscopic extended transsphenoidal approach, analyzed the 
postoperative effects of the two surgical methods, compared 
the two surgical methods and put forward the basic criteria for 
the selection of surgical methods. First of all, there was little 
difference between the two surgical methods in terms of the 
GTR rate (94.1 vs. 94.7%), but there were some differences 
in visual acuity recovery (67.6 vs. 84.2%) and postoperative 
complications. The visual acuity of the patients in the endo‑
scopic extended transsphenoidal approach group recovered 
well, while the probability of cerebrospinal fluid leakage 
caused the by endoscopic supraorbital approach was small. 
Secondly, the endoscopic supraorbital keyhole approach was 
conducive to the lateral extension of TSM (especially when the 
tumor reached the lateral side of the internal carotid artery), 
while the endoscopic extended transsphenoidal approach first 
blocked the blood supply of the tumor, reduced the difficulty 
of tumor resection and had little interference with the optic 
nerve. Finally, the important basis for selecting an appropriate 
approach is the specific characteristics of TSM and the phys‑
ical condition of patients, including tumor size, growth site, 
whether it is wrapped by blood vessels, distal extension, the 
relationship between tumor and bone and physical examina‑
tion of patients. The endoscopic supraorbital keyhole approach 
is more suitable for patients with TSM who are older, have 
poor general conditions, have a close relationship between the 
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tumor and the blood vessels of the skull base and the tumor 
grows laterally to the internal carotid artery. It is suggested 
that the endoscopic extended transsphenoidal approach 
should be used to treat small TSM without lateral extension 
or vascular wrapping. In fact, these two surgical methods 
complement each other, so neurosurgeons should master these 
two methods, which is conducive to the correct selection of 
surgical methods suitable for different patients to achieve the 
best surgical results.
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