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Abstract

Objective: This study aimed to evaluate the microsurgical anatomy of the fiber tract connections of the anterior temporal lobe and exam-
ine its potential functional role. Anterior temporal lobectomy (ATL) with dissection of the fiber tracts and amygdalohippocampectomy in
surgical process to the mesial temporal lobe were performed.

Methods: In total, 4 formalin-fixed human brains (8 sides) were dissected by the Klingler technique in a stepwise manner from the lateral
to medial under 6x-40x magnification using a surgical microscope. All pictures of the dissection were obtained using 3-dimensional
photographic method.

Results: The trajectories and connections of these fibers, in particular the travel in the surgical corridor, were demonstrated with correla-
tion to the surgery. According to our anatomical study, important landmarks, such as crossing of the fibers, eloquent areas of the temporal
lobe, and the white matter pathways, related to the transcortical amygdalohippocampectomy technique using ATL were defined.

Conclusion: The temporal lobe is one of the most complex part of the brain and has numerous connections that must be preserved in the
transtemporal approach. Better understanding of these fiber tracts in the preoperative stage is important for preventing the brain damage
in the visual and language processes.
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Anterior Temporal Lobektominin Mikrocerrahi Acidan Uygulanabilirligi, Sinirlari ve Anatomik Belirtecler:
Giincel Kadavra Calismasi
Oz

Amag: Bu calismanin amaci, anterior temporal lobun lif yolu baglantilarinin mikrocerrahi anatomisini degerlendirmek ve potansiyel
fonksiyonel rollerini incelemektir. Mesial temporal loba yonelik cerrahi islemde, lif yolaklarinin diseksiyonu ile anterior temporal lobek-
tomi ve amigdalohippokampektomi gerceklestirildi.

Yontemler: Dort formalinle fikse edilmis insan beyni (8 taraf), cerrahi mikroskop kullanilarak 6-40x biyitme altinda kademeli olarak
lateralden mediale dogru Klingler teknigi ile diseke edildi. Diseksiyonun tiim resimleri 3D fotografik yontem kullanilarak elde edildi.
Bulgular: Bu liflerin yoriingeleri ve baglantilari, 6zellikle cerrahi koridorigcindeki seyirleri, cerrahinin korelasyon gozetilerek gosterilmistir.
Anatomik calismamiza dayanarak, temporal lobdaki énemli landmarklar, liflerin caprazlamari ve temporal lobun kritik 6nemdeki alan-

lari ve anterior temporal lobektomi yapilarak gerceklestirilen transkortikal amigdalohippokampektomi teknigi ile iliskili beyaz cevher
yolaklari tanimlandi.

Sonuclar: Temporal lob beynin en karmasik kisimlarindan biridir ve transtemporal yaklasimlarda korunmasi gereken ¢ok sayida baglan-
tiya sahiptir. Ameliyat 6ncesi asamada bu lif izlerinin daha iyi anatomik bilinmesi, gorsel ve dil islemede bozukluklar gibi beyin hasarini
onlemek icin 6Gnemlidir.

Anahtar Kelimeler: Anterior temporal lob, mikrocerrahi anatomi, beyaz cevher, fiber diseksiyonu, fiber yolaklari

he temporal lobe has 2 surfaces, the large lateral  tures and is formed predominantly by the rounded
and basal. The medial surface is the most complex  medial surfaces of the parahippocampal gyrus (PHG)

of the medial cortical areas. It is limited by some struc- and uncus (U). The lateral surface is dorsally separated
from the frontal and anterior parietal lobes by the lat-
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by the collateral and rhinal sulci form a border with
the temporal lobe [1-3].

Aneurysms of the middle cerebral artery (MCA), ar-
teriovenous and cavernous malformations, malignant
and benign brain tumors, intracerebral hematomas,
and in particular epileptic lesions can be the poten-
tial targets for the temporal lobe surgery [5]. Tempo-
ral lobectomies have been described and performed
in 1936 to treat epilepsy [6, 7]. Resection of the brain
tumors have been reported as early as the 1990s [6, 8,
9]. Disconnecting the temporal lobe can seem trivial,
but these procedures have several pitfalls. The domi-
nant temporal lobe must be carefully resected because
these surgeries may be performed awake to adequately
map the language center [6]. In the literature, different
surgical techniques have been recommended for tem-
poral lobe epilepsy. Anterior temporal lobectomy (ATL)
has been the primary and popular suggested approach.
ATL is also called 2/3 standard temporal lobectomy [7].

In the literature, there are some suggestions about
the dissection of ATL. In a study, the posterior extent
of resection was described as 4.5 cm in the dominant
temporal lobe and 5.5 cm in the nondominant one in
the ATL procedure [10-12]. Individual dissection of the
medial [collateral sulcus (CS), temporal horn (TH), cru-
ral and ambient cisterns, and lateral (sylvian) fissure,
(SF)] divisions of the temporal lobe was described. Re-
moving the lateral neocortex and part of the fusiform
gyrus parallel to the SF represents the first step [10-12].
The TH forms the medial edge in the coronal plane.
Second, the amygdaloid body (AmB), U, fimbriae,
hippocampus (H), and collateral eminence should be
identified and if necessary, must be resected with the
PHG to complete the procedure. The surgeons must
have advanced anatomical knowledge of the fiber tract
to minimize the brain damage [10, 11] because the
anterior temporal lobe plays a critical role in semantic
memory, such as knowledge of objects, people, words,
and facts [13].

ATL is associated with several important fiber tracts
[inferior longitudinal fascicle (ILF), optic radiation
(OR), uncinate fascicle (UF), middle longitudinal fas-
cicle (MdLF), arcuate fasciculus (AF) and inferior fron-
to-occipital fasciculus (IFOF), anterior commissure
(AC)] and neural structures [H, PHG, occipitotemporal
gyrus (OTG), TH, U, limen insula (Li), superior tempo-
ral gyrus (STG), inferior temporal gyrus (ITG), and me-
dial temporal gyrus (MTG),and AmB] that are revealed
by performing a stepwise dissection. As other studies
show, surgical procedures on the anterior temporal
lobe have different repercussions on the subcortical
white matter tract anatomy [4, 5, 14, 15]. The micro-
surgical anatomy of the anterior temporal lobe is one
of the most complex anatomies and not yet well identi-
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fied. This region contains several important fiber tracts
that need to be uniquely described [14].

The purpose of this research is to study the anatomy
of the anterior temporal lobe to determine the surgical
boundaries and crucial points of the ATL.

Material and Methods

In total, 4 formalin-fixed human brains (8 sides) were
frozen at -16°C for at least 2 weeks to separate the
tracts and facilitate dissection. After freezing the spec-
imens, they were thawed and dissected under 6x to
40x magnifications provided by a Zeiss surgical mi-
croscope (Carl Zeiss AG, Germany) with surgical dis-
sectors of different tip widths. Gentle removal of the
surface vascular structures, dura, pia, and arachnoid
mater was the first step of the preparation process. Be-
tween the dissection periods, the specimens were kept
in a 10% formaldehyde solution. The hemispheres
were dissected in a systematic and stepwise manner,
from lateral to medial, using the fiber dissection tech-
nique and the microscope until the medial wall of the
brainstem was revealed. All the stages of the dissection
were recorded photographically with a Canon EOS
550 digital camera (Canon, Tokyo, Japan) for step-by-
step demonstration. The microsurgical fiber tract anat-
omy of the anterior temporal lobe and its relationship
with the surrounding structures were investigated.

Results

Temporal lobe anatomy

The temporal lobe has 4 surfaces; superior, inferior,
lateral, and medial. The lateral parietotemporal line
separates the temporal lobe from the occipital lobe, and
the temporo-occipital line separates it from the pari-
etal lobe. Superior, middle, and inferior temporal gyri
are located parallel on the lateral surface. The superi-
or temporal sulcus is located between the superior and
middle temporal gyri, and the inferior temporal sulcus
is located between the middle and inferior temporal
gyri. The superior surface overlooking the SF is called
the “opercular surface.” It has 3 parts from posterior to
anterior direction; planum polare, Heschl’s gyrus, and
planum temporal. It runs superiorly deep between the
frontal and parietal lobes and is inferiorly located be-
tween the temporal lobe and the opercular surface and
merges with the SF at the insula level (Figure 1). The
inferior surface of the temporal lobe is formed by 3 gyri
from lateral to medial, the inferior surface of the ITG, fu-
siform gyrus, and PHG. The occipitotemporal sulcus is
located between the ITG and the fusiform gyrus and be-
tween the PHG and the fusiform gyrus; the rinal sulcus
is located behind the CS. The anterior part begins from



Cerrahpasa Med ] 2020; 44(3): 125-132

Figure 1. Lateral view of the left hemisphere. Dissection is continued after removal of the short association fibers of frontal,
occipital and in particular temporal. Superior, inferior and middle temporal gyri are observed

the anterior border of the rinal sulcus and U and ends
at the posterior border of the U. The middle part ends in
the quadrigeminal plate on the posterior brainstem. The
posterior part ends at the calcarine point where the pari-
eto-occipital and calcarine sulcus meet. We focused on
its anterior part; the anterior part of the medial surface of
the temporal lobe is formed mainly by the U. The U has
anterior and posterior parts that merge into the apex.
The anterior part of the U that contains the AmB is ad-
jacent to the “anterior perforated substance” in the su-
peromedial direction, the entry point of the perforating
arteries originating from the anterior circulating arteries.
The posterior part of the U is divided into 2 as superior
and inferior. The anterior part of the U is adjacent to
the carotid cistern, which includes the internal carotid
artery and the proximal part of the MCA; the apex of the
U is adjacent to the 3rd cranial nerve. The posterior part
of the U is adjacent to the crural cistern and crus cere-
bri containing the posterior cerebral artery. The head of
the His located in the posterior part of the U, which is
a medial surface structure, and as such, it is located in
the anterior of the inferior choroidal point. There is no
obvious anatomical border between the trunk and tail
sections of the H. The AmB, located in the anterior part
of the U, separates from the H by the uncal recess and
forms the anteromedial wall of the TH.

ATL including amygdalohippocampectomy
ATL was first described by Penfield and Baldwin in
1952 [9]. The lateral process includes the SF and near-

ly 4.5 cm dominant and 5.5 cm nondominant hemi-
spheres resection. The medial process is described
as lateral amygdalectomy, hippocampectomy, and U
resection [10]. The neocortical removal begins at the
STG. First, we visualized the Li and anterior temporal
lobe (Figure 2). The dissection was directed perpen-
dicularly to the SF and toward the base of the middle
fossa. The TH served as the landmark for neocortical
removal, the resection above and lateral to the TH was
performed, and it was removed superiorly and laterally
(Figures 3a and b). Careful sharp dissection is manda-
tory for preserving the vascular structures to avoid con-
gestive complications. Next, ATL was performed until
the U, providing a sufficient anteroposterior corridor to
resect the mesial region. The surgical preparation for
ATL included exposing the U using subpial dissection
and revealing the inferior temporal stem and lateraliz-
ing the related structures after U resection. U is in the
neighborhood of the brainstem. Therefore, the subpi-
al aspiration of the anterior portion of the U should
be softly dissected. The anterior wall of the TH of the
lateral ventricle is formed by AmB and is removed par-
tially and laterally. The anterior segment of U has a
close relationship with the AmB and internal cerebral
artery, and the proximal main trunk of the MCA can
be exposed after removal of anterior segment of the U.
The crural cistern can be observed after opening the
choroidal fissure. While opening the choroidal fissure,
beginning at the inferior choroidal point anteriorly is
the crucial and first step of the hippocampectomy. This
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Figure 2. Dissection is continued to expose the deep fiber tracts of the temporal lobe. Supramarginal, angular, superior,
inferior and middle temporal gyri, temporal pole have been exposed. AF is observed below the supramarginal gyrus. More
decortication provides a visualization for MdLE ILE Reaching to the extreme capsule can be performed by step by step
dissection of insula. Also, the insula and its surface were decorticated to reveal the extreme capsule fibers that interconnect

adjacent insular gyri and the operculum

targeted region can be exposed between the collateral
eminence laterally and choroidal fissure medially. Hip-
pocampectomy is the final step of the subpial resection
with preserving the lateral geniculate body (LGB) that
is a part of the visual system.

Anatomic evaluation of the fiber dissection

The fiber dissection correlating to the ATL was per-
formed from lateral to medial. Removing the arach-
noid membrane exposed the superficial anatomy of
the temporal lobe. The veins and arteries usually are
preserved and when necessary, are sacrificed only in
the last stage. The sulco-gyral anatomy of each speci-
men was carefully dissected with special attention giv-
en to the topographic aspect of the temporal lobe. A
wooden dissector and aspirator were used to remove
the gray matter. After removing the cortical gray matter
surrounding the anterior temporal lobe on the later-
al surface, we continued to the deep sulcus area, and
the subcortex was posed as a thinner layer. Next, the
dissection was extended from the lateral gyral surface
to the brainstem. We continued to the operculum pre-
serving the insula, and the U fibers were posed. At the
level of medial frontal gyrus, the superior longitudinal
fascicle was revealed. The white matter of the oper-
culum was preserved because the fascicle fibers can
be damaged easily. White matter of the opercular area
was removed with sharp dissection to expose the an-
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terior temporal lobe. Stepwise dissection revealed the
deep fiber tracts, such as OR, ILE AE and MdLFE, more
clearly. We identified the related fiber tracts to the ATL
process (Figures 2 and 3).

ATL can cause visual deficits and memory problems.
Therefore, a clear understanding of the anatomical
pathways is critical during this process. The temporal
stem is located in the superior surface of the temporal
lobe and under the inferior limiting sulcus cortex. Itis a
bridge to the temporal lobe white matter and connects
to the basal ganglia, insula, and frontal lobe. When the
cortex of the superior surface is removed, first the fi-
bers of the external and extreme capsule are observed.
Extreme capsule fibers start from the opercular areas,
pass under the insula, and extend into the operculum.
Anatomical dissections have shown that these con-
nections are predominantly present between inferior
frontal gyrus (IFG) and the temporal pole STG. The UF
consists of anteriorly located fibers of the external cap-
sule that pass through the temporal stem. Removal of
the cortical surface of the Li allows the visualization
of the UF as known at the lateral edge of the anterior
perforated substance bordering the antero-inferior part
of the insula. The anterior part of the frontotemporal
transition is called the UF and connects the fronto-or-
bital region to the temporal pole. Ventral claustrum is
located under the UF fibers and has several gray matter
masses. Continuing the dissection reaches the external
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Figure 3. a, b. Lateral view. The removal of the AF and ILF expose the optic radiation and AC. UF looks like a hook-shaped
bundle and is located between the inferior frontal gyrus and the lower surfaces of the frontal lobe (a). The closer lateral view
of the anterior part of OR before the removal of the anterior part of OF to reveal the hippocampus, amygdala, hippocampus

and fimbria, choroidal fissure (b)

capsule that connects the frontomesial and the tem-
poromesial regions. After this stage in the dissection,
the AmB is exposed inferiorly and medially to the UE
The UF rotates around the inferior area of the Li and
provides a connection between the anterior part of the
temporal pole and the lateral temporal cortex and the
orbitofrontal cortex (Figure 3). It also includes some of
the fibers of the external capsule that pass through the
temporal stem. Optic fibers that are seen when the lat-
eral ILF and superior UF are removed have a complex
anatomy. Removing of the U-shaped fibers under the
gray of the temporal lobe exposes the inferior longi-
tudinal fasciculus. This fascicle has a connection that
plays a critical role in visual memory between the oc-
cipital lobe and the anterior temporal lobe. Anatomi-
cal dissection showed that it has a structure that is a

coalescence of different short fibers. Mediolateral dis-
section of the ependymal layer that covers the walls
of the ventricles highlights the tapetum or the callosal
radiations, which separate the sagittal stratum [5, 16].
ILF travels along the lateral wall of the TH lateral to
the optical fibers and at the base of the TH. It connects
the anterior part of the temporal lobe to the fusiform
gyrus and the dorsolateral part of the occipital lobe.
AC fibers that course from the medial to lateral have a
contact ventrally to the lentiform nucleus. Carrying the
impulses from the superior visual quadrant is a part of
the anterior bundle running anteriorly above the TH.
It also forms an anterior bend called the Meyer’s loop.
The LGB of the thalamus is the origin point of the OR
and has 3 parts; anterior, central, posterior. The ILF
runs adjacent to the anterior part of the OR coursing.
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The OR is dissected deeper than the MTG behind the
UF and courses straight to the occipital side after its
anterior part over the TH of the lateral ventricle (Fig-
ure 3a). The temporal portion of the OR is supplied by
the anterior choroidal artery and other MCA branches
within the SF, including the lenticulostriate and inferior
temporo-occipital artery [15, 17, 18]. Our dissection
exposed the parts of the OR related to the anterior tem-
poral lobe.

The AF is a broad white matter tract surrounding
the insula and connects with the frontal, parietal, and
temporal cortices in their depth [14]. The component
of the AF bundle connects the posterior-superior tem-
poral region to the IFG. This bundle passes the Wer-
nicke’s region dorsally and travels around the poste-
rior part of the lateral sulcus. Next, traveling rostrally
to the supramarginal and somatosensory areas in the
parietal operculum, it reaches the Broca’s region. The
superficial part of the AF was observed vertically after
dissecting the posterior-inferior part of the SF (Figure
2). The AF runs horizontal to the SF and anteriorly
courses the IFG via the supramarginal gyrus passing
the angular gyrus (AG) of the posterior part to reach
the IFG. IFOF is one of the most important fiber tracts
associated with semantic language processing and
goal-oriented behavior [19]. IFOF is in the depth of
the temporal lobe and insula and was one of the first
major associations, which is a fiber pathway to be
described in the human brain. It connects the occip-
ital cortex, temporobasal areas, and superior parietal
lobe to the frontal lobe. SLE AF ILFE and MdLF have a
close relationship with IFOE Moreover, IFOF crossing
with other tracts has been dissected [16, 19, 20]. The
anterior third of the superior limiting sulcus and supe-
rior half of the anterior limiting sulcus cover the IFOF,
and IFOF courses the UF as a small course at the level
of the Li. IFOF runs in the superior and middle tem-
poral gyri deeper than the middle third of the inferi-
or limiting sulcus. Heschl’s gyrus decortication is the
first step to reveal the MdLFE Our dissection exposed
a white matter pathway extending from the anterior
of the STG toward the AG and long direct segment
of the superomedial arcuate fascicle (LDSAF). MdLF
is associated with a connection between the anterior
temporal region and AG via Heschl’s gyrus. Although
almost all MdLF fibers passed through the medial of
LDSAE the cortical MdLF fibers coursed the LDSAF
laterally. The end point of the MdLF was located more
superior and lateral than the deep IFOF and was de-
tected in a close relationship with AG (Figure 2). The
anterior part of the MdLF from the temporal pole to
the posterior insular point courses superior to the TH
[4, 5, 18].
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Discussion

Temporal lobe epilepsy is usually refractory to clini-
cal treatment and is one of the most common form of
epilepsy in adults. Various lobectomies, in particular
temporal lobectomy, were reported by many research-
ers but were first described by Falconer and Taylor in
1963 [21, 22]. ATL is the most popular and has been
found to be the most effective method. Widespread
use of this method can be explained by the experi-
ence in the temporal lobe surgery and good visual-
ization of the anterior temporal lobe fiber tracts after
decortication [21, 22]. The anterior temporal lobe
has important subcortical structures, especially white
matter fibers, which play a role in visual information.
Better understanding of this region provides some ad-
vantages for microsurgical practice depending on fi-
ber dissection techniques to treat epilepsy and other
pathologies, such as vascular lesions and benign or
malignant tumors. The dissections performed with a
surgical perspective decrease the surgical orientation
for this region and add a successful surgical approach
for treatment with no deficit [10, 23-25]. Lateral ap-
proaches, inferior approaches, and trans-sylvian ap-
proaches were identified in the literature as surgical
methods for the temporal lobe epilepsy from a neu-
ro-anatomical perspective. ATL and the transcortical
selective amygdalohippocampectomy were evaluated
in the lateral groups [26, 27]. In this study, we focused
on these approaches and aimed to present anatomi-
cal data according to the natural coursing of the fiber
tracts for avoiding surgical complications, especially
visual field defects.

According to the standard ATL, resection should be
in the order and the UF, IFOF, OR, temporal segment
of the AC, and ILF fornix must be carefully separated
as we described in our fiber dissection. Epilepsy is a
network disease and is usually related to the temporal
lobe [28]. Complex fiber bundles associated with the
anterior temporal lobe probably determine the suc-
cess of the surgery, and their damage could cause a
functional deficit during the surgery. In our study, we
checked the direction of the fiber tracts and the rela-
tionship with deep white matter structures that is im-
portant in ATL surgery. OR should be individualized
from the temporal pole in each hemisphere for ATL
to reveal the anatomic differences and conduct a safe
and accurate procedure [28, 29]. We believe that the
approach with individualizing the ATL can be useful in
achieving the best surgical outcome for patients.

IFOE MdLE AFE OR, UE and ILF should be dissected
in the ATL. The ventral segment of AF has a function
in phonological language processing, whereas the dor-
sal segment of AF has a role in lexical and semantic



language processing. The IFOF has multiple connec-
tions between the ipsilateral, frontal, occipital, poste-
rior parietal, and temporal lobes; high neurocognitive
functions, such as picture naming, object recognition,
naming of sounds, and recognition of speech are asso-
ciated with IFOF. Therefore, neurocognitive defect and
sensorial dysphasia can appear with IFOF damage [16,
29]. The UF is a bridge between the frontal and tempo-
ral lobes, and there is a strong evidence about the as-
sociation between UF and auditory, verbal, and declar-
ative memory. The ILF travels between the ipsilateral,
temporal, and occipital lobes and plays a role in visual
emotion and visual memory. Damage to the OR fibers
can cause contralateral quadrantanopia. Meyer’s loop
is an anterior part of the OR and is located approxi-
mately 3 cm posterior to the temporal pole. This is an
important anatomical landmark to preserve the visual
system during the surgery [16, 29, 30].

In conclusion, the information and relationship be-
tween different white matter networks and their role in
different types of epilepsies are still controversial. ATL
is a feasible approach in epilepsy surgery and is mainly
based on anatomical principles to preserve the fiber
tracts related to the temporal lobe. Despite technolog-
ical developments in neuroimaging, better anatomical
and functional understanding of this region is critical
for achieving good results with no deficits. Important
subcortical structures, especially the white fibers that
are responsible for visual information, must be dissect-
ed carefully in ATL for a safe and accurate surgery.

Ethics Committee Approval: The approval of the ethics com-
mittee was not required for this purely anatomical study.

Informed Consent: N/A
Peer-review: Externally peer-reviewed.

Acknowledgements: The anatomical fiber dissection has
been performed under the mentorship of Prof. Tanriéver at
the Microsurgical Neuroanatomy Laboratory, Department
of Neurosurgery, Istanbul University, Cerrahpasa, Turkey. |
would like to thank Prof. Tanriover and the research fellows
in the laboratory for their support during my work.

Conflict of Interest: The author have no conflicts of interest
to declare.

Financial Disclosure: The author declared that this study has
received no financial support.

Etik Komite Onayi: Anatomik ¢alisma oldugundan etik ko-
mite onayi gerekmemektedir.

Hasta Onami: N/A.

Cerrahpasa Med ] 2020, 44(3): 125-132

Hakem Degerlendirmesi: Dis bagimsiz.

Tesekkiir: Anatomik fiber diseksiyonu istanbul Universite-
si-Cerrahpasa Mikrocerrahi Noroanatomi Laboratuvar’ nda
Prof. Tanriéver danismanliginda yapilmistir. Calismami ger-
ceklestirdigim esnada, verdikleri destek icin Prof. Tanridver
ve laboratuvardaki diger arastirmacilara tesekkiir ederim.

Cikar Catismasi: Yazar cikar catismasi bildirmemistir.

Finansal Destek: Yazar bu calisma icin finansal destek alma-
digini beyan etmistir.

References

1. Squire LR, Zola-Morgan S. The medial temporal lobe
memory system. Science 1991; 253: 1380-6. [Crossref]

2. Bell BD, Davies KG. Anterior temporal lobectomy, hip-
pocampal sclerosis, and memory: recent neuropsycho-
logical findings. Neuropsychol Rev 1998; 8: 25-41.
[Crossref]

3. Giulioni M, Martinoni M, Marucci G. Anterior temporal
lobectomy. ] Neurosurg 2014; 120: 781-83. [Crossref]

4. Wen HT, Rhoton AL, Jr., de Oliveira E, Cardoso AC, Te-
deschi H, Baccanelli M, et al. Microsurgical anatomy of
the temporal lobe: part 1: mesial temporal lobe anatomy
and its vascular relationships as applied to amygdalo-
hippocampectomy. Neurosurgery 1999; 45: 549-642.
[Crossref]

5. Pescatori L, Tropeano MP Manfreda A, Delfini R, San-
toro A. Three-Dimensional Anatomy of the White Mat-
ter Fibers of the Temporal Lobe: Surgical Implications.
World Neurosurg 2017; 100: 144-58. [Crossref]

6. Figueroa J, Morell A, Bowory V, Shah AH, Eichberg D,
Buttrick SS, et al. Minimally invasive keyhole temporal
lobectomy approach for supramaximal glioma resec-
tion: A safety and feasibility study. ] Clin Neurosci 2020;
72:57-62. [Crossref]

7. Destrieux C, Bourry D, Velut S. Surgical anatomy of the hip-
pocampus. Neurochirurgie 2013; 59: 149-58. [Crossref]

8. Kirkpatrick PJ, Honavar M, Janota I, Polkey CE. Control of
temporal lobe epilepsy following en bloc resection of low-
grade tumors. ) Neurosurg 1993; 78: 19-25. [Crossref]

9. Penfield W, Baldwin M. Temporal lobe seizures and the
technic of subtotal temporal lobectomy. Ann Surg 1952;
136:625-34.

10. Schaller K, Cabrilo I. Anterior temporal lobectomy. Acta
Neurochir (Wien) 2016; 158: 161-6. [Crossref]

11. Schramm J. Temporal lobe epilepsy surgery and the
quest for optimal extent of resection: a review. Epilepsia
2008; 49: 1296-307. [Crossref]

12. de Almeida AN, Teixeira M), Feindel WH. From lateral
to mesial: the quest for a surgical cure for temporal lobe
epilepsy. Epilepsia 2008; 49: 98-107. [Crossref]

13. Clarke A. Dynamic activity patterns in the anterior tem-
poral lobe represents object semantics. Cogn Neurosci
2020: 1-11. [Crossref]

14. Peuskens D, van Loon J, Van Calenbergh F, van den Bergh
R, Goffin J, Plets C. Anatomy of the anterior temporal lobe

131


https://doi.org/10.1126/science.1896849
https://doi.org/10.1023/A:1025679122911
https://doi.org/10.3171/2013.8.JNS131785
https://doi.org/10.1097/00006123-199909000-00028
https://doi.org/10.1016/j.wneu.2016.12.120
https://doi.org/10.1016/j.jocn.2020.01.031
https://doi.org/10.1016/j.neuchi.2013.08.003
https://doi.org/10.3171/jns.1993.78.1.0019
https://doi.org/10.1007/s00701-015-2640-0
https://doi.org/10.1111/j.1528-1167.2008.01604.x
https://doi.org/10.1111/j.1528-1167.2007.01321.x
https://doi.org/10.1080/17588928.2020.1742678

Karadag A.

15.

16.

17.

18.

19.

20.

21.

22.

132

and the frontotemporal region demonstrated by fiber dis-
section. Neurosurgery 2004; 55: 1174-84. [Crossref]
Wen HT, Rhoton AL, Jr., de Oliveira E, Castro LH, Figue-
iredo EG, Teixeira MJ. Microsurgical anatomy of the
temporal lobe: part 2--sylvian fissure region and its clin-
ical application. Neurosurgery 2009; 65(Suppl 6): 1-36.
[Crossref]

Yagmurlu K, Vlasak AL, Rhoton AL, Jr. Three-dimen-
sional topographic fiber tract anatomy of the cerebrum.
Neurosurgery 2015; 11(Suppl 2): 274-305. [Crossref]
Tanriover N, Rhoton AL, Jr., Kawashima M, Ulm AJ, Yasu-
da A. Microsurgical anatomy of the insula and the sylvian
fissure. ] Neurosurg 2004; 100: 891-922. [Crossref]
Gungor A, Baydin S, Middlebrooks EH, Tanriover N, Isler
C, Rhoton AL, Jr. The white matter tracts of the cerebrum
in ventricular surgery and hydrocephalus. ] Neurosurg
2017; 126:945-71. [Crossref]

Conner AK, Briggs RG, Sali G, Rahimi M, Baker CM,
Burks JD, et al. A Connectomic Atlas of the Human Ce-
rebrum-Chapter 13: Tractographic Description of the
Inferior Fronto-Occipital Fasciculus. Oper Neurosurg
(Hagerstown) 2018; 15(Suppl 1): S436-43. [Crossref]
Wu Y, Sun D, Wang Y, Wang Y. Subcomponents and
Connectivity of the Inferior Fronto-Occipital Fasciculus
Revealed by Diffusion Spectrum Imaging Fiber Tracking.
Front Neuroanat 2016; 10: 88. [Crossref]

Ghizoni E, Almeida JP Joaquim AF, Yasuda CL, de Cam-
pos BM, Tedeschi H, et al. Modified Anterior Temporal
Lobectomy: Anatomical Landmarks and Operative Tech-
nique. J Neurol Surg A Cent Eur Neurosurg 2015; 76:
407-14. [Crossref]

Falconer MA, Taylor DC. Surgical treatment of drug-re-
sistant epilepsy due to mesial temporal sclerosis. Etiol-

23.

24.

25.

26.

27.

28.

29.

30.

ogy and significance. Arch Neurol 1968; 19: 353-61.
[Crossref]

Fisch B. Anterior temporal lobectomy - how safe is it?
Epilepsy Curr 2011; 11: 186-8. [Crossref]

Wen HT, Rhoton AL, Jr., Marino R, Jr. Anatomical land-
marks for hemispherotomy and their clinical applica-
tion. J Neurosurg 2004; 101: 747-55. [Crossref]

Walsh AR, Ojemann GA. Anterior temporal lobectomy
for epilepsy. Clin Neurosurg 1992; 38: 535-47.

Patra DP. Tewari MK, Sahni D, Mathuriya SN. Microsur-
gical Anatomy of Medial Temporal Lobe in North-West
Indian Population: Cadaveric Brain Dissection. Asian )
Neurosurg 2018; 13: 674-80.

Kucukyuruk B, Richardson RM, Wen HT, Fernan-
dez-Miranda JC, Rhoton AL, Jr. Microsurgical anatomy
of the temporal lobe and its implications on temporal
lobe epilepsy surgery. Epilepsy Res Treat 2012; 2012:
769825. [Crossref]

Flores-Justa A, Baldoncini M, Perez Cruz JC, Sanchez
Gonzalez F, Martinez OA, Gonzalez-Lopez P et al.
White Matter Topographic Anatomy Applied to Tempo-
ral Lobe Surgery. World Neurosurg 2019; 132: e670-9.
[Crossref]

Bozkurt B, da Silva Centeno R, Chaddad-Neto F, da Cos-
ta MD, Goiri MA, Karadag A, et al. Transcortical selec-
tive amygdalohippocampectomy technique through the
middle temporal gyrus revisited: An anatomical study
laboratory investigation. J Clin Neurosci 2016; 34: 237-
45. [Crossref]

Sincoff EH, Tan Y, Abdulrauf SI. White matter fiber dis-
section of the optic radiations of the temporal lobe and
implications for surgical approaches to the temporal
horn. J Neurosurg 2004; 101: 739-46. [Crossref]


https://doi.org/10.1227/01.NEU.0000140843.62311.24
https://doi.org/10.1227/01.NEU.0000336314.20759.85
https://doi.org/10.1227/NEU.0000000000000704
https://doi.org/10.3171/jns.2004.100.5.0891
https://doi.org/10.3171/2016.1.JNS152082
https://doi.org/10.1093/ons/opy267
https://doi.org/10.3389/fnana.2016.00088
https://doi.org/10.1055/s-0035-1549303
https://doi.org/10.1001/archneur.1968.00480040019001
https://doi.org/10.5698/1535-7511-11.6.186
https://doi.org/10.3171/jns.2004.101.5.0747
https://doi.org/10.1155/2012/769825
https://doi.org/10.1016/j.wneu.2019.08.050
https://doi.org/10.1016/j.jocn.2016.05.035
https://doi.org/10.3171/jns.2004.101.5.0739

