
COMMUN I C A T I O N

Optimizing the selection of the endoscopically assisted
supracerebellar transtentorial approach to the medial temporo-
occipital region: Clinical application of one novel grid
coordinate system

Bon-Jour Lin1,2 | Da-Tong Ju1 | Chin Lin3,4,5 | Dueng-Yuan Hueng1 |

Yuan-Hao Chen1 | Hsin-I Ma1 | Ming-Ying Liu1

1Department of Neurological Surgery, Tri-

Service General Hospital, National Defense

Medical Center, Taipei, Taiwan, ROC

2Graduate Institute of Medical Sciences,

National Defense Medical Center, Taipei,

Taiwan, ROC

3Medical Technology Education Center, School

of Medicine, National Defense Medical Center,

Taipei, Taiwan, ROC

4School of Public Health, National Defense

Medical Center, Taipei, Taiwan, ROC

5Artificial Intelligence of Things Center, Tri-

Service General Hospital, National Defense

Medical Center, Taipei, Taiwan, ROC

Correspondence

Bon-Jour Lin, Department of Neurological

Surgery, Tri-Service General Hospital,

No. 325, Section 2, Cheng-Kung Road, Neihu

114 Taipei, Taiwan, ROC.

Email: coleman0719@gmail.com

Funding information

Tri-Service General Hospital of Taiwan's

Medical Research Project (TSGH-D-111088

and TSGH-D-112095)

Abstract

The endoscopically assisted supracerebellar transtentorial (eSCTT) approach is advo-

cated for managing pathologies of the medial temporo-occipital region, but quantitative

analysis is currently lacking. The aims of this study were to establish a grid coordinate

system on the tentorium to model the anatomical relationship between medial

temporo-occipital region pathology and the slope of the tentorium, and then to com-

pare the paramedian eSCTT and extreme-lateral eSCTT approaches quantitatively. Bilat-

eral paramedian and extreme-lateral eSCTT approaches were used to dissect three

adult cadaveric heads anatomically. A grid coordinate system was established on the

tentorium, and the angles of attack and depth of the surgical corridor of each coordi-

nate point were obtained so that the two eSCTT approaches could be compared statis-

tically. The measurements were then analyzed to determine the condition for selecting

each eSCTT approach, and its clinical feasibility was assessed in three patients with

large tumors in the medial temporo-occipital region. For coordinate points where the X-

coordinate on the grid coordinate system was 1 cm outside the apex of the tentorium,

the paramedian eSCTT approach had a significantly wider angle of attack and shorter

depth of surgical corridor than the extreme-lateral eSCTT approach. In contrast, the

extreme-lateral eSCTT approach was better for coordinate points where the Y-

coordinate on the grid coordinate system was 1 cm in front of the apex of the tentor-

ium. The long axis of each patient's tumor was projected on to the tentorium and its

corresponding coordinate points were used to match the more appropriate eSCTT

approach. Preliminary results for three patients treated with the eSCTT approach for

large tumors in the medial temporo-occipital region were encouraging. When the

eSCTT approach is applied to manage a large tumor of the medial temporo-occipital

region, assessment of the long axis of the tumor and knowledge of the selective condi-

tion for each eSCTT approach can help in clinical decision-making.
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1 | INTRODUCTION

Clinical application of the supracerebellar transtentorial (SCTT)

approach to managing supratentorial lesions was first reported by

Voigt and Yasargil (1976) in a case of parahippocampal cavernous

angioma. Thanks to a more detailed understanding of neuroanatomy

and the low morbidity of the procedure, the SCTT approach is being

increasingly used for supratentorial pathologies of the medial tempo-

ral region, thalamus, and lateral ventricle (Campero et al., 2006; de

Oliveira et al., 2010; Marcus et al., 2013; Türe et al., 2012; Weil

et al., 2015). However, uncomfortable ergonomics and a restricted

operative view are major disadvantages of the microsurgical SCTT

approach to treating supratentorial lesions, especially when the lesion

is large.

In the literature on the treatment of supratentorial lesions via this

approach, most cases have involved relatively small tumors, and to

date there has been no quantitative analysis of this approach to

selected larger tumor masses. For large tumors, not only the tumor

itself but also its anatomical relationship with the slope of the tentor-

ium must be considered in preoperative planning. Moreover, it is

important to know whether the choice of location for suboccipital cra-

niotomy, and for the supracerebellar infratentorial (SCIT) approach,

affects the operative result (Cavalcanti et al., 2019; Matsuo

et al., 2017). The endoscopically-assisted SCTT (eSCTT) approach has

recently been described as having an even more favorable outcome.

Endoscopy appears to overcome the limitations of the microscopic

SCTT approach effectively by providing better visualization and facili-

tating deeper access (Coca et al., 2022; Marcus et al., 2013; Villanueva

et al., 2015).

In this study, we first built a grid coordinate system on the tentor-

ium to mimic the anatomical relationship between the temporo-

occipital lesion and the slope of the tentorium. We then compared

the paramedian and extreme-lateral eSCTT approaches quantitatively.

The purpose of the study was analyze different eSCTT approaches for

treating large temporo-occipital lesions.

2 | MATERIALS AND METHODS

This study was conducted after Institutional Review Board approval

was obtained (IRB: B202005127). Three formaldehyde-fixed, silicone-

injected cadaveric heads were dissected in the Skull Base Laboratory

of the National Defense Medical Center. Pre-procedure thin-slice

computed tomography coupled with the StealthStation® S7® Naviga-

tion System (Medtronic, Minneapolis, MN, USA) was used to collect

and analyze data for each cadaveric head.

2.1 | Surgical dissections

Each cadaveric head was fixed in a Mayfield head holder to simulate a

sitting position, and the upper surface of the tentorium was exposed

after the paired occipital lobes were removed (Figure 1A). The

boundaries of exposure were the superior petrosal sinuses anteriorly,

the tentorial incisura medially, and the transverse sinuses posterolat-

erally. The lower surface of the tentorium was then exposed through

the paramedian and extreme-lateral eSCTT approaches executed on

each side of the cadaveric head. A total of six paramedian and six

extreme-lateral eSCTT approaches were established in the three

cadaveric heads.

2.2 | Paramedian eSCTT approach

A 3-cm-wide rectangular suboccipital craniotomy was performed

by making a single vertical incision equidistant from the external

auditory canal and the midline; the transverse sinus constituted

the upper margin of the bone flap (Figure 2A). The dura was cut

along the edge of the bone flap and deflected upward along the

transverse sinus. Endoscopically-assisted intradural dissection was

then performed for downward migration of the cerebellum. This

maneuver established a SCIT space and exposed the lower surface

of the tentorium.

2.3 | Extreme-lateral eSCTT approach

A 3-cm-wide rectangular retrosigmoid craniotomy was performed by

making a single vertical incision over the asterion; the transverse sinus

and sigmoid sinus constituted the upper and lateral margins of the

bone flap, respectively (Figure 2B). The dura was cut along the edge

of the bone flap and deflected anterosuperiorly along the transverse

and sigmoid sinuses; endoscopically-assisted intradural dissection was

performed as described above.

2.4 | Establishing the grid coordinate system

A grid coordinate system based on pre-procedure navigation plan-

ning was applied to the tentorium (Figure 1B). The apex of the ten-

torium, located at the posterior edge of the tentorial incisura, was

defined as the coordinate origin (0,0). The X-axis represented the

left-to-right direction and the X-coordinates of points lateral to the

coordinate origin were defined as positive. The Y-axis represented

the front-to-back direction; the Y-coordinates of points anterior to

the coordinate origin were defined as positive and those of points

posterior to it were defined as negative. Colored pins were placed

on the upper surface of the tentorium according to the planned

coordinate points of the grid coordinate system; the pins were 1 cm

apart from left to right on the X-axis and front to back on the Y-axis

(Figures 1C and 3).

After this procedure was completed, the lower surface of the ten-

torium was inspected through the paramedian and extreme-lateral

eSCTT approaches. Under endoscopic visualization, each colored pin

was easily located by recognizing the position of the tip (Figure 2E). A

digitizing probe was then used to acquire the desired data for the
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selected points, including the angles of attack and depth of the surgi-

cal corridor (Figure 2F).

2.5 | Measurements

2.5.1 | Angle of attack

The angle of attack was defined as the maximum maneuverability

of the surgical armamentarium on a specific target in the vertical

and horizontal planes. For both eSCTT approaches, all colored

pins were chosen as targets for measuring with a 20-cm

digitizing probe. The angles in the vertical and horizontal planes

were measured by fixing the distal end of the probe to a selected

colored pin and moving the proximal end as far as possible in

each plane.

2.5.2 | Depth of the surgical corridor

The distance measured from the bony flap to the selected colored

pins was defined as the depth of the surgical corridor. The center of

the exposed dura mater after bony drilling had been completed was

defined as the representative position of the bone flap.

F IGURE 1 Establishment of the gird coordinate system. (A) Bilateral occipital lobes were resected to expose the tentorium. (B) The apex of
the tentorium was defined as the coordinate origin, and a grid coordinate system was planned around the coordinate origin through pre-
procedural navigation. (C) Colored pins were placed on the upper surface of the tentorium based on planned coordinate points of the grid
coordinate system; the pins were placed 1 cm apart from left to right on the X-axis and front to back on the Y-axis.
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2.5.3 | Statistical analysis

The average measurements were calculated using IBM IPSS Statis-

tics 20 and presented as mean ± standard deviation. The angles of

attack and depth of the surgical corridor were compared statisti-

cally between the paramedian and extreme-lateral eSCTT

approaches using paired t-tests. Statistical significance was set

at p < 0.05.

3 | RESULTS

3.1 | Establishment of the grid coordinate
system

The size of the exposed tentorium differed between the cadaveric

heads; therefore, only the coordinate points common to all

cadaveric heads were considered in this study. Twenty-eight

F IGURE 2 Description of how to take measurements through the endoscopically assisted supracerebellar transtentorial (eSCTT) approach.
(A) Representative image of bony flap of paramedian eSCTT approach. (B) Representative image of bony flap of extreme-lateral eSCTT approach.
(C) Endoscopic view of colored pins placed on the upper surface of the tentorium. (D) An extreme-lateral eSCTT approach was executed through
retrosigmoid craniotomy. (E) Endoscopic view of the lower surface of the tentorium, showing the tip of each colored pin that represented the
position of a planned coordinate point. (F) A digitizing probe was used to acquire the desired data, including the angle of attack and the depth of
the surgical corridor, from the selected coordinate point. TS, transverse sinus; SS, sigmoid sinus.
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coordinate points on each side of the tentorium were chosen for com-

paring the paramedian and extreme-lateral eSCTT approaches.

3.2 | Vertical angle of attack

Measurements of the vertical angle of attack are given in Table 1. At the

coordinate points (2,2) and (3,1), the extreme-lateral eSCTT approach

afforded a significantly greater vertical angle of attack than the parame-

dian eSCTT approach. At other coordinate points there was no signifi-

cant difference between the two approaches (Figure 4A).

3.3 | Horizontal angle of attack

Measurements of the horizontal angle of attack are given in Table 2.

At the coordinate points (2,0), (3,0), (4,0), (2,1), (3,1), (4,1), and (3,2),

the extreme-lateral eSCTT approach had a significantly greater hori-

zontal angle of attack than the paramedian variant. These seven

points were aligned parallel to the horizontal line Y = 1.

At the coordinate points (0,0), (1,�3), and (2,�2), the paramedian

eSCTT approach had a significantly greater horizontal angle of attack

than the extreme-lateral variant (Figure 4B). These three points were

symmetrically aligned along the vertical line X = 1.

3.4 | Depth of the surgical corridor

At the coordinate points (2,2), (3,1), (3,2), and (4,0), the extreme-lateral

eSCTT approach had a significantly lower depth of surgical corridor

than the paramedian variant (Table 3). These four points were sym-

metrically aligned along the vertical line Y = 1.

At the coordinate points (0,0), (0,�1), (0,�2), (0,�3), (1,0), (1,�1), (1,�2),

(1,�3), and (2,�3), the paramedian eSCTT approach had a significantly

lower depth of surgical corridor than the extreme-lateral variant (Figure 4C).

These nine points were aligned parallel to the vertical line X = 1.

3.5 | Determining the conditions for selecting each
eSCTT approach

On the basis of the foregoing findings, the relative anatomical rela-

tionship between each coordinate point and the bone flap affected

the measurements of the horizontal angle of attack and the depth of

the surgical corridor. For the paramedian eSCTT approach, statistically

significant coordinate points were located near the vertical line X = 1.

For the extreme-lateral eSCTT approach, statistically significant coor-

dinate points were located near horizontal line Y = 1.

In summary, it appears that the paramedian SCTT approach was

better when the long axis of the tumor projecting on to the tentorium

was parallel to the Y-axis and was 1 cm outside the apex of the ten-

torium. In contrast, the extreme-lateral SCTT approach was better

when the long axis of the tumor projecting on to the tentorium was

parallel to the X-axis and 1 cm in front of the apex of the tentorium.

3.6 | Illustrative clinical cases

3.6.1 | Case 1

A 48-year-old woman presented with dizziness and unsteady gait for

several weeks. Magnetic resonance imaging (MRI) of the brain showed

a large homogeneously enhancing lesion consistent with a tentorial

meningioma with supratentorial and infratentorial involvement. The

F IGURE 3 In the coronal (A) and sagittal (B) planes, the placement pattern of colored pins was evenly distributed when projected on to the
horizontal plane.
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extreme-lateral eSCTT approach in the semi-sitting position was used

to resect the tumor and the patient made a full recovery with no neu-

rological deficits. A definite histopathological report showed an atypi-

cal meningioma (World Health Organization grade II). She was

followed up for 36 months with no evidence of recurrence (Figure 5).

The intraoperative procedure is demonstrated in Video S1.

3.6.2 | Case 2

A 43-year-old woman presented with progressive left-sided weakness

over several months. MRI of the brain revealed a large homoge-

neously enhancing lesion consistent with a meningioma in the right

atrial region causing compression of the ipsilateral thalamus and the

posterior limb of the internal capsule. The paramedian eSCTT

approach in the semi-sitting position was used to remove the tumor.

After the operation, the patient experienced temporary worsening of

weakness in her left upper limb, but recovered completely within

3 months. This worsening could have resulted from inadvertent injury

to the thalamus when the tumor was dissected away from its attach-

ment (Figure 6J). The final histopathological report showed menin-

gothelial meningioma (World Health Organization grade I). She was

followed up for 24 months with no evidence of recurrence and no

visual symptoms (Figure 6). The intraoperative procedure is demon-

strated in Video S2.

3.6.3 | Case 3

A 58-year-old man presented to the emergency department complain-

ing of a seizure. MRI of the brain showed an intra-axial tumor in the

left medial temporo-occipital lobe, with heterogenous enhancement,

peritumoral edema, and brain stem compression. The tumor was

resected through the paramedian eSCTT approach in the semi-sitting

position. The intraoperative frozen pathology report indicated high-

grade glioma. The patient recovered well after surgery, and MRI

immediately after surgery showed gross total resection of the tumor.

The patient's histopathological report showed glioblastoma multi-

forme (World Health Organization grade IV). Unfortunately, the

patient died 6 months later owing to tumor progression (Figure 7).

The intraoperative procedure is demonstrated in Video S3.

4 | DISCUSSION

The medial temporo-occipital region, corresponding to the middle and

posterior thirds of the medial temporal lobe, is difficult to approach

owing to its deep location and surrounding white matter tracts

(Campero et al., 2006). Several transcranial pathways, including pterio-

nal transsylvian, occipital interhemispheric, subtemporal, and trans-

temporal transventricular approaches, are reported to provide direct

access to the target (Coca et al., 2022). According to the options for a

surgical approach to the mediobasal temporal region proposed by

Campero et al. (2006) and Türe et al. (2012), transcranial approaches

to the medial temporo-occipital region have their own risks. The

transsylvian approach cannot reach the posterior third of the medial

temporal lobe. Subtemporal and transtemporal transventricular

approaches have shorter surgical distances but entail risks of temporal

lobe retraction, optic radiation injury, and language dysfunction. The

occipital interhemispheric approach provides direct access to the pos-

terior third of the medial temporal, but is only suitable for limited

lesions. Larger tumors can require significant occipital lobe retraction,

with accompanying visual field defects. “Long transparenchymal dis-

section” does not refer to the length of the surgical corridor, but

rather to the excessive destruction of normal brain tissue during

dissection.

The SCTT approach to the medial temporo-occipital region is

renowned for its limited destruction of normal brain parenchyma; its

clinical application is widespread because the risk of associated mor-

bidity is low (de Oliveira et al., 2010; Marcus et al., 2013; Türe

F IGURE 4 Comparative analysis of the paramedian and extreme-lateral eSCTT approaches from the perspective of the vertical angle of
attack (A), horizontal angle of attack (B), and depth of the surgical corridor (C). Blue indicates no significant difference between the two
approaches at that coordinate point. Green indicates that the paramedian SCTT approach is superior to the extreme-lateral SCTT approach,

because a wider angle of attack or a shorter depth of surgical corridor is obtained at that coordinate point. Yellow indicates that the extreme-
lateral SCTT approach is superior to the paramedian SCTT approach at that coordinate point.
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et al., 2012; Weil et al., 2015). The main disadvantages of the SCTT

approach to treating supratentorial pathology are reduced illumination

and visualization of the deeply seated surgical field, and a narrow

surgical corridor. When a seated position is assumed, the cerebellum

spontaneously moves downward under the influence of gravity, form-

ing a wide SCIT space, which increases instrument maneuverability. In

F IGURE 5 Illustrative case number 1. Preoperative axial (A), sagittal (B), and coronal (C) contrast-enhanced T1-weighted magnetic resonance
(MR) images obtained from a 48-year-old woman with a left-sided tentorial meningioma. The tumor projecting into the tentorium has a round
configuration. Two axes of the tumor are identified; the vertical axis is parallel to the Y-axis and 4 cm outside the apex of the tentorium, and the
horizontal axis is located on the X-axis (D). Because the horizontal axis of the tumor was close to the selection criteria of the extreme-lateral
supracerebellar transtentorial (SCTT) approach, the left-sided extreme-lateral SCTT approach was chosen (E). We first removed the infratentorial
compartment of the tumor (F), followed by the transtentorial approach to reach the supratentorial compartment (G). Using a 30-degree
endoscope, it was easy to see the brain–tumor interface (H, the position of the arrowhead is the upper edge of the tumor) and achieve complete
tumor resection (I). Postoperative axial (J), sagittal (K), and sagittal (L) contrast-enhanced T1-weighted MR images showing gross total resection of
the tumor.
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the present study, our surgical target was medial temporo-occipital

region, and release of cerebrospinal fluid from the lateral cerebellome-

sencephalic cistern was sufficient to establish the SCIT working space.

If necessary, the bridging veins over the tentorium can be sacrificed to

relax the cerebellum further. However, the sharp tilt of the tentorium

can impede the surgical field and cause ergonomic discomfort.

F IGURE 6 Illustrative case number 2. Preoperative axial (A), sagittal (B), and coronal (C) contrast-enhanced T1-weighted magnetic resonance
(MR) images obtained from a 43-year-old woman with a right-sided atrial meningioma. The long axis of the tumor was parallel to the Y-axis and
2 cm outside the apex of the tentorium (D). Because it was close to the selection criteria of the paramedian supracerebellar transtentorial (SCTT)
approach, the right-sided paramedian SCTT approach was chosen (E). After the tentorium cut, the transcollateral sulcus approach (F) was adopted
to gain entry into the ventricular atrium. Following surgical debulking of the tumor, the lateral posterior choroidal artery attached to the choroid
plexus was coagulated and incised to control tumor bleeding. Using a 30-degree endoscope, it was easy to see the brain–tumor interface (H, the
position of the arrowhead is the upper edge of the tumor) and achieve complete tumor resection (I). Postoperative axial (J), sagittal (K), and
sagittal (L) contrast-enhanced T1-weighted MR images showing gross total resection of the tumor.
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Although modifications of the tentorium cut can improve visualization

of the supratentorial space, they still do not provide a clear circumfer-

ential view around the supratentorial lesion, especially if the tumor

edge is located far above the tentorium (Berker et al., 2023; de

Oliveira et al., 2012).

The endoscope is used to overcome the limitations of microscopy

because of its better illumination, higher magnification, and wider

operative view. During the eSCTT approach, angled endoscopes are

valuable for identifying the boundary between a tumor in the medial

temporo-occipital region and normal brain tissues, especially when

F IGURE 7 Illustrative case number 3. Preoperative axial (A), sagittal (B), and coronal (C) contrast-enhanced T1-weighted MR images obtained
from a 58-year-old man with a glioblastoma multiforme in the left-sided medial temporo-occipital region. The long axis of the tumor was parallel
to the Y-axis and 2 cm outside the apex of the tentorium (D). Because it was close to the selection criteria of the paramedian supracerebellar
transtentorial (SCTT) approach, the left paramedian SCTT approach was chosen (E). After incising the tentorium (F), the tumor was identified by
sacrificing a small amount of brain parenchyma at the base of the occipital lobe (G). The endoscope provided clear illumination and good
magnification over the deep-seated surgical field (H) and helped tumor removal under direct visualization (I). Immediate postoperative axial (J),
sagittal (K), and sagittal (L) contrast-enhanced T1-weighted magnetic resonance images showing near-total resection of the tumor.
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the upper edge of the tumor is some distance away from the tentor-

ium. This panoramic visualization prevents inadvertent injury to sur-

rounding structures owing to a limited surgical field of view. On the

other hand, the precise coordination between instrument handling

and visualization with angled endoscopes involves a steep learning

curve. Bleeding control is also important; early recognition and careful

hemostasis are necessary for maintaining clear visualization with

angled endoscopes when the eSCTT approach is performed. In the

event of massive bleeding, an effective treatment modality is tempo-

rary compression with cotton to make the bleeding point easier to

locate with an angled endoscope.

Previous studies have reported promising results with the

eSCTT approach to lesions in the medial temporo-occipital region

(Coca et al., 2022; Marcus et al., 2013; Villanueva et al., 2015). For

relatively small tumors, preoperative planning often favored a

shorter, more direct surgical path based on a navigation system to

minimize injury to normal brain tissue. For large tumors, the ana-

tomical relationships between tumor location, the slope of the ten-

torium, and the design of the suboccipital bone flap need to be

analyzed during preoperative planning. The benefits of establishing

a more lateral suboccipital craniotomy in the SCIT approach to the

pineal region and posterolateral incisural space include relative defi-

ciency of a tentorial bridging vein, more direct lateral mesencephalic

sulcus visualization, and improved instrument maneuverability

(Cavalcanti et al., 2019; Matsuo et al., 2017; Zaidi et al., 2015). The

effects of different suboccipital craniotomies on managing supraten-

torial lesions during the SCTT approach have not been discussed,

and no study to date has analyzed this important issue

quantitatively.

In this study, we used a grid coordinate system established on

the tentorium to model the anatomy between the pathology in the

medial temporo-occipital region and the slope of the tentorium in

the sitting position. The sitting position, first introduced by de Mar-

tel, was criticized because of its risk of venous air embolism

(de Martel, 1931). A modified variant, the so-called semi-sitting posi-

tion, was proposed and achieved a low risk of venous air embolism

in standardized clinical use, and it was proven to be hemodynami-

cally safe (Ammirati et al., 2013; Jadik et al., 2009; Luostarinen

et al., 2017). The force of gravity helps to establish the dis-

section plane between the upper portion of the tumor and sur-

rounding brain parenchyma after the lower portion of the tumor is

removed. This maneuver causes the upper portion of the tumor to

fall downwards toward the tentorium. In our grid coordinate system,

colored pins placed on the tentorium represented the coordinate

points for quantification. If the colored pins were evenly and

sequentially placed on the tentorium, different cadaveric heads

could not be compared quantitatively because the slopes of the ten-

torium vary. Under the conditions we set up, successive coordinate

points in this system were set to be 1 cm apart from left to right

and front to back on the horizontal projection plane. This setting

facilitated objective comparison of each cadaveric head with differ-

ent tentorial slopes. Since a single large lesion can occupy multiple

coordinate points on the grid coordinate system, we analyzed coor-

dinate points and their corresponding measurements provided by

different suboccipital craniotomies to represent the different SCTT

approaches to reach the medial temporo-occipital region.

During measurements, the vertical movement of the digitizing

probe for each coordinate point was primarily constrained by the lim-

ited space between the tentorium and the upper surface of the cere-

bellum. This showed that the measurements at each coordinate point

were not significantly different because of the relative position of

each coordinate point and the bone flap. It also indicated that the dif-

ference between the two eSCTT approaches was not significant. On

the other hand, the width of the bone flap constituted the primary

determinant of the horizontal movement of the digitizing probe. We

observed that the relative anatomical relationship between each coor-

dinate point and the bone flap greatly influenced the measurements

of the horizontal angle of attack and the depth of the surgical

corridor.

By analyzing the distribution of coordinate points that were sta-

tistically significant in terms of the horizontal angle of attack and the

depth of the surgical corridor, we found that the projection of

the long axis of the tumor facilitated the selection of the appropriate

approach. This long axis was projected on to the tentorium, and its

corresponding coordinate points were used to match the suitable

eSCTT approach. On the one hand, the paramedian SCTT approach

was considered first if the long axis of the tumor projecting on to the

tentorium was parallel to the Y-axis and 1 cm outside the apex of

the tentorium. On the other, the extreme-lateral SCTT approach was

more suitable if the long axis of the tumor projecting on to the tentor-

ium was parallel to the X-axis and 1 cm in front of the apex of the ten-

torium. We applied this selection strategy to three cases of large

tumors in the medial temporo-occipital region and achieved satisfac-

tory results.

This study is the first quantitative analysis of the application of

different eSCTT approaches to reach the medial temporo-occipital

region. Despite the encouraging initial outcomes for our patients,

the study has several limitations. It was a postmortem study of

formalin-fixed brain tissue with only three cadaveric heads, and

the analyses presented here cannot fully represent in vivo results.

The grid coordinate system used to interpret the results was based

on the assumption that the upper portion of the tumor will col-

lapse under gravity on to the level of the tentorium after the lower

portion has been removed. This treatment strategy must be used

in situations where there is a clear dissection plane between the

tumor and normal brain parenchyma. Moreover, this grid coordi-

nate system is not suitable for patients with lesions tightly adher-

ent to supratentorial structures or for patients scheduled to

undergo surgery in other positions. Moreover, our study took no

account of the distribution of the tentorial bridging veins on the

hemispheres, which could complicate intraoperative dissection.

More clinical cases are needed to verify the reliability of the pre-

sent results. Clinical decisions should be judged on the basis of the

specific parameters of each patient.
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5 | CONCLUSION

In clinical practice, applying the eSCTT approach to deal with tumors

in the medial temporo-occipital region can avoid unnecessary brain

injury caused by the transcortical approach. This is important for

patients at risk of language and visual impairments, particularly when

tumors are located in the dominant hemisphere. Projection of the long

axis of the tumor on to the tentorium can help clinicians to design cus-

tomized eSCTT approach preoperatively to treat larger ones safely

and effectively.
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