Acta Neurochirurgica (2022) 164:2841-2849
https://doi.org/10.1007/500701-022-05295-7

ORIGINAL ARTICLE - NEUROSURGICAL ANATOMY q

Check for
updates

Anterior transtemporal endoscopic selective
amygdalohippocampectomy: a virtual and cadaveric feasibility study

Ruth Lau'?® . Andreu Gabarros? - Juan Martino® - Alejandro Fernandez-Coello? - Jose-Luis Sanmillan? -
Arnau Benet'*> . Olivia Kola' - Roberto Rodriguez-Rubio'®

Received: 24 April 2022 / Accepted: 20 June 2022 / Published online: 9 July 2022
© The Author(s), under exclusive licence to Springer-Verlag GmbH Austria, part of Springer Nature 2022

Abstract

Purpose Selective amygdalohippocampectomy (SelAH) is one of the most common surgical treatments for mesial temporal
sclerosis. Microsurgical approaches are associated with the risk of cognitive and visual deficits due to damage to the cortex
and white matter (WM) pathways. Our objective is to test the feasibility of an endoscopic approach through the anterior
middle temporal gyrus (aMTG) to perform a SelAH.

Methods Virtual simulation with MRI scans of ten patients (20 hemispheres) was used to identify the endoscopic trajectory
through the aMTG.

A cadaveric study was performed on 22 specimens using a temporal craniotomy. The anterior part of the temporal horn
was accessed using a tubular retractor through the aMTG after performing a 1.5 cm corticectomy at 1.5 cm posterior to the
temporal pole. Then, an endoscope was introduced. SeIAH was performed in each specimen. The specimens underwent
neuronavigation-assisted endoscopic SeIAH to confirm our surgical trajectory.

WM dissection using Klingler’s technique was performed on five specimens to assess WM integrity.

Results This approach allowed the identification of collateral eminence, lateral ventricular sulcus, choroid plexus, inferior
choroidal point, amygdala, hippocampus, and fimbria. SelAH was successfully performed on all specimens, and CT neuronav-
igation confirmed the planned trajectory. WM dissection confirmed the integrity of language pathways and optic radiations.
Conclusions Endoscopic SelAH through the aMTG can be successfully performed with a corticectomy of 15 mm, presenting
a reduced risk of vascular injury and damage to WM pathways. This could potentially help to reduce cognitive and visual
deficits associated with SelAH.

Keywords Endoscopic selective amygdalohippocampectomy - Optic radiations - Meyer’s loop - Language pathways - White
matter - Mesial temporal lobe sclerosis

This article is part of the Topical Collection on Neurosurgical Anatomy .
Introduction

>4 Ruth Lau

ruth_lan_rodriguez@hotmail.com Mesial temporal lobe sclerosis is the most common pharma-

Skull Base and Cerebrovascular Laboratory, University coresistant disorder observed in epilepsy surgeries, account-

of California, San Francisco, CA, USA ing for 17-31% of surgical procedures for epilepsy [21, 32,
2 Deparment of Neurological Surgery, L 'Hospital de 33] (Fig. 1). Anterior temporal lobectomy (ATL), developed
Llobregat, Bellvitge University Hospital, 08907 Barcelona, by Falconer and Taylor in 1968 [14] and selective amyg-
Spain dalohippocampectomy (SelAH), introduced by Niemeyer
3 Department of Neurological Surgery, Hospital in 1958 [29, 31] have been widely developed with similar
Universitario Marqués de Valdecilla and Fundacién results on seizures control [21].

Instituto de Investigacion Marqués de Valdecilla (IDIVAL),

. X ; Surgical approaches for SelAH can be classified into
Avda. Valdecilla s/n, 39008 Santander, Cantabria, Spain

anterior (transsylvian), lateral (transcortical and subtempo-
ral) [20], and posterior (posterior interhemispheric[37] and
paramedian supracerebellar infratentorial) [38] techniques.

Department of Neurological Surgery, Barrow Neurological
Institute, Phoenix, AZ, USA

Department of Neurological Surgery, University
of California, San Francisco, USA

@ Springer


http://orcid.org/0000-0002-8640-2339
http://crossmark.crossref.org/dialog/?doi=10.1007/s00701-022-05295-7&domain=pdf

2842

Acta Neurochirurgica (2022) 164:2841-2849

Fig.1 MRI showing atrophy on the left hippocampus, which is
hyperintense on T2-weighted sequence (left mesial temporal sclero-
sis)

Described open surgical approaches are associated with
risk of cognitive and language deficits on the dominant
hemisphere (around 5% of patients remain with memory
deficit and 2.5% with language deficit) [5, 8], and visual
deficits (87% in the transsylvian approach, 54% in the tem-
porobasal approach) [10]. The majority of cognitive deficits
are caused by the resection of the mesial structures them-
selves. However, language and visual deficits, as well as a
part of cognitive deficits, are due to cortical and white matter
(WM) damage, as well as the injury of vascular structures
in the transsylvian approach [2], or venous infarction due to
excessive retraction of the vein of Labbé in the subtemporal
approach [35] (it has been proved that 3 to 9% of patients
suffer significant postoperative venous infarction due to vas-
cular manipulation) [2, 40].

Two endoscopic approaches have been studied for
SelAH on cadavers: a posterior occipital approach devel-
oped by Bahuleyan [2] and an anterior transorbital approach
described by Chen [8]. These approaches have long working
distances from the entry point into the cortex until the target
for the SelAh.

In this study, we aim to describe and analyze an alterna-
tive approach to perform a SelAh that features minimal cor-
tical and subcortical disruption, and that through anatomo-
functional rationale, it could improve patients’ visual and
cognitive outcomes. Through virtual and cadaver surgical
simulations, we will evaluate the anatomic feasibility of
an endoscopic approach that allows us to enter through the
anterior portion of the middle temporal gyrus (aMTG) for
a SelAh.
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Methods

In order to analyze the feasibility of the approach applied to
our clinical purposes, we designed a three steps study based
on (1) anatomical planning through radiological assessment,
(2) surgical simulation through cadaveric dissection, and (3)
assessment of WM disruption through WM dissection and
analysis. Below, we describe the particularities of each step.

1. Anatomical planning through radiological assessment

MRI scans of ten patients without evidence of intracranial
pathology (n=20 hemispheres) were used to identify the
best endoscopic trajectory to enter the temporal horn of the
lateral ventricle anteriorly and inferiorly.

Tractography was performed using two regions of interest
and diffusions tensor imaging (DTI), with an arbitrary frac-
tional anisotropy of 0.15 [6, 7]. The WM tracts reconstructed
are the long segment of the arcuate fasciculus (L-Arc), the
inferior longitudinal fasciculus (ILF), the uncinate fascicu-
lus (UF), the inferior frontooccipital fasciculus (IFOF), the
Meyer’s loop, and the optic radiations (OR).

The trajectory was defined in each hemisphere, tak-
ing into consideration the related vessels and WM tracts
involved.

Virtual surgical planning was performed with the Iplan-
net® software (BrainLab AG, Munich, Germany) for cranial
neuronavigation.

2. Surgical simulation through cadaveric dissection
3. Specimen preparation

Eighteen specimens were prepared using our embalmed
customized formula [4], and five specimens were fixed in
a 10% formalin solution and were subsequently prepared
according to Klingler’s method [22].

CT scans of all the specimens were obtained for surgi-
cal planning and intraoperative neuronavigation. Surgical
simulation was performed on 12 specimens for experimental
study.

Each specimen was positioned in a 3-pin head clamp
(Mizuho Surgical Freedom Clamp®, Mizuho Medical Co.
Ltd, Tokyo, Japan) in a supine neutral position.

Specimens were registered with neuronavigation (Inav3,
Stryker, Kalamazoo, USA). The surgical trajectory was
planned using the landmarks obtained in the radiological
images.

b. Cadaveric surgical simulation

A curvilinear skin incision was made, and the layers
of the scalp were dissected using a subfascial dissection



Acta Neurochirurgica (2022) 164:2841-2849

2843

to expose the zygomatic arch and the lateral wall of the
orbit. Then, a transzygomatic approach with extension
to the inferior lateral wall of the orbit (below the fron-
tozygomatic suture), followed by a temporal craniotomy
was performed, as it is has been previously described in
our anterior MTG approach [25]. The sphenoid wing was
drilled to get a good exposure of the most anterior part of
the temporal lobe, and the dura was open. Then, a 15 mm
corticectomy starting 15 mm posterior to the temporal
pole was done.

With the aid of neuronavigation, we reached the ventri-
cle using a needle. Then, a distal (size 12X 50 mm) tubular
retractor (VBAS, Vycor Medical, Boca Raton, USA) was
used to provide a working corridor that helped to protect the
surrounding parenchyma.

The 15-mm-long corticectomy started at 15 mm from the
temporal pole in order to avoid Meyer’s loop and the OR,
taking into consideration that the average distance from the

Fig.2 A Endoscopic intraven-
tricular image after perform-
ing our anterior endoscopic
approach on the right temporal
horn using a 30° lens, showing
the head of the hippocampus
HH, head of the hippocampus;
CP, choroid plexus; LWV,
lateral wall of the ventricle. B
Endoscopic intraventricular
image after performing our
anterior endoscopic approach
on the right temporal horn using
a 30° lens, showing the body of
the hippocampus. BH, body of
the hippocampus; CP, choroid
plexus; LWV, lateral wall of
the ventricle; CE, collateral
eminence; CG, choroid glomus;
LVS, lateral ventricular sulcus

temporal pole to the anterior edge of the optic radiations is
31.4 mm [9, 15].

Once the ventricle was cannulated, a 12-mm diameter
tubular retractor was introduced to facilitate visualization
and maneuverability during the intraventricular stage of the
procedure. Upon fixation of the retractor, a 30° lens endo-
scope (1488 HD System, Stryker, Kalamazoo, USA) was
introduced to the temporal horn. After accurately identifying
the main structures within the ipsilateral temporal horn, we
measured and assessed cortical landmarks to guide the entry
into the ventricle. In addition, the transparenchymal distance
and the trajectory lengths to intraventricular landmarks were
measured (Fig. 2A, B).

The surgical trajectory planned with the aid of neuro-
navigation was confirmed during the surgical simulation. An
endoscopic entry point was observed and related to anatomi-
cal landmarks, such as the lateral surface of the temporal
lobe and the temporal pole. Subsequently, an endoscopic
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SelAH was performed in each specimen using an ultrasonic
aspirator (Sonopet, Stryker, Kalamazoo, USA) with low
values (US Power 5%, suction 10%, irrigation 5 ml/min)
in order to preserve the arachnoid of the interpeduncular
cistern (containing structures such as the oculomotor nerve
and the first segment of the posterior cerebral artery) and
the arachnoid of the crural cistern (containing the anterior
second segment of the posterior cerebral artery) as described
for open approaches [35, 39].

A SelAH was performed, using an anterior transtempo-
ral endoscopic approach through the aMTG (ATE-SelAH),
removing the hippocampus (body, head, and tail), parahip-
pocampal gyrus, and amygdala. Resection ended posteriorly
at the level of the quadrigeminal cistern, medially at the
arachnoid of the ambient cistern, and anteriorly at the uncus
(Fig. 3). Once these landmarks were exposed, the complete
SelAH was considered to be achieved [23, 35, 39] and con-
firmed with the aid of neuronavigation.

3. Assessment of WM disruption through WM dissection
and analysis

WM dissection was performed on five specimens pre-
pared with Klingler’s method after surgical simulation of
the ATE-SelAh. All dissected specimens underwent a pre-
operative CT scan for navigation. We wanted to observe our
endoscopic trajectory and examine WM integrity and trans-
gression of long ventral and dorsolateral surface association
fibers. The following WM tracts were identified during dis-
section, and their relationship to the surgical corridor created
was analyzed.

Fig.3 Intraventricular image
after performing the ATE-
SelAH on a right temporal horn.
The arachnoid of the ambient
cistern has been removed for

a good exposure of the main
structures CP, choroid plexus;
BVR, basal vein of Rosenthal,
HYV, hippocampal vessels; M,
midbrain; P2A, P2A segment
of the posterior cerebral artery;
ET, edge of the tentorium; ITA,
inferior temporal arteries; white
asterisk: quadrigeminal cistern;
white dot: crural cistern

@ Springer

The arcuate fasciculus (AF) connects frontal, parietal,
and temporal regions around the Sylvian fissure. We studied
the long segment of the arcuate fasciculus (L-Arc), which
runs from the posterior part of the middle temporal gyrus to
the frontal operculum [28]. It is associated with lexical and
semantic language processing [41].

We identified the inferior longitudinal fasciculus (ILF)
within the inferior temporal gyrus that connects the tempo-
ral pole to the dorsolateral occipital cortex [41]. It has been
suggested that the ILF is involved in object identification
and recognition [15].

The uncinate fasciculus (UF) connects the inferior frontal
gyrus with the temporal pole forming a hook shape, more
profound to the inferior half of the anterior limiting sulcus,
and it is considered to be part of the ventral limbic pathway
[27, 41].

The inferior frontooccipital fasciculus (IFOF), a frontooc-
cipital association ventral semantic fiber pathway that con-
nects the inferior and middle frontal gyrus to the parietal and
occipital lobes [26, 41], was studied as it passes through the
insula and temporal isthmus [41].

The anterior band of the optic radiations (OR) was also
studied, which courses in an anterolateral direction and reach
anterior as the tip of the temporal horn of the lateral ventri-
cle [41]. At this point, the optic radiations turn backward in
Meyer’s loop.

At this level, a subcortical window is observed with the
following boundaries: the posterior margin at a superficial
layer is the termination of the L-Arc at the middle temporal
gyrus. At a deep layer, the posterior margin is the anterior
part of Meyer’s loop and inferior border of the IFOF. The
anterior margin is the posterior border of the UF, and the
inferior margin is the ILF [3, 17, 41].
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Results

We successfully performed a SelAH using the described
approach. For both virtual and cadaveric simulation, the
ATE-SelAH demonstrated to be feasible in all cases. Also,
we were able to identify the subcortical tracts in the vicinity
of our entry point in our five WM dissected specimens. We
identified the main landmarks necessary to perform SelAH
using the proposed approach. Identification of the amygdala,
hippocampus (head, body, and tail), inferior choroidal point,
choroid plexus, fimbria, crus fornix, lateral ventricular sul-
cus, and collateral eminence was possible in all specimens.

CT neuronavigation confirmed this trajectory

The SelAH, including resection of the hippocampus (body,
head, and tail), amygdala, and parahippocampal gyrus was
done. The anterior limit of the resection was the uncus, the
medial limit was the arachnoid of the ambient cistern, and
the posterior limit was at the level of the quadrigeminal
cistern.

Table 1 shows the relevant landmarks and measurements
of the ATE-SelAH.

The distance from the endoscope entry point into the ven-
tricle to the inferior choroidal point was 10 (10.5-8) mm.
The length of resection from anterior to posterior was 55
(57.75-54) mm.

Our entry point into the ventricle through the aMTG
to reach the amygdala was located between the UF and
anterior to the Meyer’s loop, optic radiations, and IFOF.
Our approach went through a subcortical window located
in the aMTG and formed anteriorly by the posterior part
of the UF, posteriorly by the L-Arc, Meyer’s loop, and the
IFOF, and inferiorly by the ILF (Fig. 4).

WM dissection on neuronavigated specimens confirmed
the integrity of Meyer’s loop, UF, L-Arc, the IFOF, and
ILF using our approach (Fig. 5).

Fig.4 Image of a left side hemisphere showing the boundaries of the
subcortical window (yellow) L-Arc, long segment of the arcuate fas-
ciculus; IFOF, inferior frontooccipital fasciculus; UF, uncinate fascic-
ulus; OR, optic radiations; ILF, inferior longitudinal fasciculus

Discussion

Anatomo-functional impact of the temporal cortex
and the temporal stem

We present a novel technique to perform SelAH with mini-
mal disruption to eloquent WM tracts. We assessed the fea-
sibility of an endoscopic SelAH through the most anterior
part of the middle temporal gyrus, thereby minimizing the
risk of damage to the anterior bundle of optic radiations
and Meyer’s loop, L-Arc, IFOF, ILF, and UF. This approach
is possible with a 15 mm corticectomy, which is smaller
than the corticectomy usually required in open approaches
(around 20-30 mm) [5, 35, 39]. Furthermore, the anterior
location of the corticectomy allowed us to achieve the mesial
structures without transgression of the temporal stem. This

Table 1 Surgical simulation measurements of relevant landmarks and distances. The measurements are given as median with interquartile range

in millimeters

Cortical landmarks From the EEP

To the Sylvian anterior point measured over the tempo-

To TP measured over the temporal operculum

8.5 (20.3-18)
16 (18-14.8)

ral operculum

To the TP measured over the superior temporal sulcus

To the entry point into the ventricle (transparenchymal

16.5 (18.8-16)
23 27-21)

distance)

To the superior part of T1

16.5 (17.3-15.3)

Ventricular landmarks From the endoscope entry point into the ventricle to the inferior choroidal point

From anterior to posterior limit of resection

10 (10.5-8)
55 (57.8-54)

TP temporal pole, EEP endoscope entry point, 73 inferior temporal lobe, 71 superior temporal lobe
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Subcortical window }
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Fig.5 Picture showing the entry point of the endoscope into the ven-
tricular system through the subcortical window. The subcortical win-
dow (yellow) is located in the anterior middle temporal gyrus, formed
anteriorly by the posterior part of the UF (blue), posteriorly by Mey-
er’s loop, optic radiations (red) and IFOF, posteriorly and superiorly
by the L-Arc and inferiorly by the ILF. Our trajectory was confirmed
by neuronavigation UF, uncinate fasciculus; ML, Meyer’s loop; OR,
optic radiations; AC, anterior commissure

anterior and smaller incision could be especially important
in the dominant hemisphere.

In the dominant hemisphere, eloquent cortex location has
high interindividual variability. However, we can take into
consideration that the aMTG is considered a place with a
low probability of eloquence. The studied approach offers
a potentially safer corticectomy step, as passes through the
anterior part of the middle temporal gyrus avoiding transect-
ing eloquent cortex [11, 24, 30]. Nevertheless, it is essen-
tial to remember that cortical eloquence is, in essence, an
expression of subcortical connectivity.

We followed an anatomo-functional rationale to plan
the entry point and surgical corridor following the three-
dimensional location of WM pathways, which could play
an essential role in language and optic radiations and could
be preserved with our approach. With our endoscopic
SelAH, we avoid damage to the UF, Meyer’s loop, OR,
L-Arc, IFOF, and ILF.

The resection length from anterior to posterior was
55 (57.75-54) mm, resection that includes the uncus and
the hippocampus, based on other studies. Schmeiser’s
retrospective study measured the extent of hippocampal
resection achieved using the SelAH via the transsylvian
approach. The resection on postoperative MRI of 70 cases
treated in the Epilepsy Center Freiburg had a length rang-
ing from 2.8 to 4.5 cm [36].

On the other hand, the lateral mesencephalic sulcus is
also used as a guiding landmark at the end of the resection
of a SelAH [31]. On average, the lateral mesencephalic
sulcus is located 5.02 + 0.2 cm in the anteroposterior axis
from the temporal pole [39]. These studies support that
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the length of the resection from anterior to posterior in the
axial axis achieved by our technique includes the complete
extension of the amygdala and the hippocampus.

The Meyer’s loop damage often determines the appear-
ance of homonymous superior quadrantanopsia that occurs
in around 70-80% of cases of anterior temporal lobectomy
[1, 19]. The rate of visual field deficit in a transcortical
selective amygdalohippocampectomy was found to be
quite similar, around 70% [1].

Because our approach is based on a corticectomy that
is shorter and more anterior than the conventional micro-
surgical procedures, it would be expected that Meyer’s
loop and the anterior bundle of the optic radiations would
suffer less direct or indirect damage, carrying a lower risk
of postoperative visual field deficit.

Our approach goes through a subcortical window
between the posterior part of the UF, Meyer’s loop, and
the anterior bundle of optic radiations, L-Arc, and IFOF.
Taking into consideration the location of our entry point,
from DTI data and white matter dissection, we can consider
that L-Arc and IFOF are preserved, as the L-Arc is more
posterior and superficial and the IFOF is more posterior to
our entry point. We use this subcortical window as a safe
corridor to perform our approach. As we have said, this
more anterior and smaller corticectomy could provide us a
safer corridor to minimize the risk of the transgression of
Meyer’s loop and the anterior bundle of the optic radiations
on both hemispheres, also trying to preserve the integrity
of language WM pathways on the dominant hemisphere.

As previously mentioned, the potential decreased risk of
damaging the temporal cortex and temporal stem pathways
with the ATE-SelAH could be a critical point that may be
of paramount importance for the quality of life in epileptic
patients, as not only mesial structures contribute to recall
and recognition but also the lateral temporal cortex and tem-
poral stem fibers [18].

Anatomical study of surgical techniques for SelAH

With the ATE-SelAH, we suggest that there is less risk of
damage to the Sylvian vasculature than with the anterior
SelAH open approach (transsylvian approach) [1, 31].

Furthermore, in the transsylvian approach, it is needed
to perform a corticectomy through the temporal stem. It
has been shown that a 20-mm incision starting at the
limen of the insula and extending backward would cross
the UF, the anterior fibers of the IFOF and the anterior
bundle of the optic radiations, carrying a risk of visual
field deficit in either hemisphere or damage to language
pathways in the dominant hemisphere [34].

Taking into consideration the lateral transcortical
open approaches for SelAH, we believe that the ATE-
SelAH offers a decreased risk of damaging language and
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visual tracts. The lateral transcortical procedures involve
performing an incision along the superior border of the
middle temporal gyrus and subpial extension of this line
along the superior temporal sulcus. This means, by defini-
tion, crossing through the temporal white matter pathways
to reach the temporal horn of the lateral ventricle [31].

The risk of damage to the vein of Labbé is one of the
potential complications in the subtemporal approach due
to cortical retraction [35]. Therefore, brain ischemia, and
edema have been demonstrated after surgical retraction.
Postoperative magnetic resonance cranial studies after
SelAH have shown Wallerian degeneration of axons in
the anterior temporal lobe and the optic radiations due
to subtemporal retraction [2]. In order to preserve the
temporal veins, the drainage pathways of the superficial
Sylvian vein and bridging veins, including the vein of
Labbé, should be preoperative carefully evaluated. The
new proposed approach could be considered whether the
study of the temporal veins shows unfavorable conditions.

On the other hand, in the endoscopic posterior occipi-
tal approach [2], the authors had difficulties reaching
the mesial aspect of the amygdala and the uncus, which
requires an additional lateral burr hole to overcome the
lack of medial exposure [2]. Besides, from this posterior
approach, the choroid plexus obscured the correct visu-
alization of the hippocampus, where it turned superome-
dially [2]. The endoscopic anterior transorbital approach
[8] has the risk of potential injury to intraorbital neuro-
vascular structures and postoperative diplopia. Further-
more, the ocular globe retraction that can be tolerated by
patients is estimated in less than the median of 6 mm that
they used in their study (usually diplopia in this kind of
procedure is 19% with less retraction) [8].

Study limitations

There is some risk of the transgression of the OR at the level
of the entry point of the endoscope into the ventricle due to
interindividual variability (the anterior edge of Meyer’s loop
from the pole of the temporal lobe has been ranged between
28 and 34 mm, average 31.4 mm)[9]. Subsequently, it is
possible that some patients could experience a visual field
deficit with the clinical application of this approach.

There is also some potential risk of disrupting the most
posterior part of the UF.

The UF is considered to be part of the ventral limbic path-
way [41]. However, this implicates little clinic repercussions
based on previous studies of the UF function [12]. Albeit,
it is also damaged on the transsylvian [1], and transmiddle
temporal gyrus approaches [5], both with limited reported
deficits.

To minimize these risks, we recommend performing a dif-
fusion tensor imaging MRI with tractography reconstruction

of language pathways and optic radiations. Although there
is a partial depiction of white matter pathways with DTI
techniques, they are a tool that can help to individualize the
trajectory in each patient using our main landmarks prior
to surgery.

This is a surgical simulation study on fixed cadaveric
specimens to prove anatomical feasibility. Therefore, we
cannot take into consideration the cerebrospinal fluid and
blood dynamic, as well as the use of anesthetics and physi-
ological modifiers.

To study the feasibility of this approach, we have worked
with fixed cadaveric specimens that do not have the real
brain retractability. As a result, we needed to perform the
modified orbitozygomatic craniotomy in order to achieve all
the angles of work needed to perform the endoscopic SelAH,
especially at the posterior limit.

We suggest that, in a real patient, our proposed approach
to perform a SelAh, with a corticectomy more anterior and
shorter than the one used in open approaches, as well as the
working corridor through the described surgical window,
could be done without removing the zygoma and the lateral
wall of the orbit. As it has been previously published, a
pterional craniotomy with an interfascial temporalis dis-
section, followed by reflection of the temporalis muscle
posteriorly and inferiorly, increases the exposure of the
anterior temporal lobe and the anterioposterior-lateral
angle of work [13, 16]. Therefore, we propose that work-
ing through our surgical window, a safe corridor anterior to
Meyer’s loop and optic radiations, avoiding transgression
to language WM pathways, could be done in real patients
using a smaller craniotomy. Further studies would be nec-
essary to confirm it.

As with all endoscopic approaches, bleeding control
could present a challenge [2]. However, our approach is
anterior, allowing for proximal control of the anterior cho-
roidal artery and hippocampal vessels. Therefore, this pro-
vides a better alternative for the control achieved in posterior
endoscopic approaches.

As this is a surgical simulation study, there are no
reported clinical cases to assess the outcome of this
approach. Therefore, outcome measures such as visual, cog-
nitive, and language deficits, hospital stay, safety, morbid-
ity, mortality, and control of seizures are currently lacking.
Further clinical studies will be necessary to evaluate the
clinical outcomes of our proposed approach.

This technique does not pretend to replace the con-
ventional open approaches but to offer the possibility of
a new approach that could be potentially beneficial to a
selected group of patients. This is a surgical simulation
study, so clinical aspects as safety and efficacy need fur-
ther confirmation.
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Conclusions

The ATE-SelAH through the anterior MTG can be success-
fully performed with an anterior corticectomy of 15 mm
long, and potential decreased risk of damaging the temporal
cortex and the temporal stem pathways. The anterior trajec-
tory of our approach offers early access to the vasculature of
the amygdala and hippocampus, which could help in early
bleeding control.

The trajectory of the ATE-SelAH is performed through
a subcortical window in the aMTG, with an entry point into
the ventricle located posterior to the UF and anterior to the
OR, Meyer’s loop, and IFOF. This could potentially reduce
visual, language, and a part of cognitive deficits associ-
ated with the procedure, which is crucial in the dominant
hemisphere. Further clinical and radiological studies will
be necessary to assess the usefulness and limitations of the
described technique.
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