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A number of different surgical techniques are effective for treatment of
drug-resistant medial temporal lobe epilepsy. Of these, transsylvian
selective amygdalohippocampectomy (SA), which was originally developed
to maximize temporal lobe preservation, is arguably the most technically
demanding to perform. Recent studies have equivocally suggested that SA
may result in better neuropsychological outcomes with similar
postoperative seizure control as standard anteromedial temporal
lobectomy and amygdalohippocampectomy (ATL), which involves removal
of the lateral temporal neocortex. The anteromedial temporal lobectomy
is discussed in its own dedicated chapter.

Because of the technical complexity of SA, presumed risks, and required
familiarity with microsurgical techniques on the part of the surgeon, the
use of SA has been limited compared with ATL. The narrow operative
corridor through the transsylvian route requires that the surgeon be
thoroughly familiar with the surgical anatomy of the region and handling
of important adjacent cerebrovascular structures.

For diagnosis, evaluation, and preoperative considerations of medial
temporal lobe epilepsy and its corresponding surgical indications, please
refer to the Anteromedial Temporal Lobectomy chapter.



https://www.neurosurgicalatlas.com/volumes/epilepsy-surgery/temporal-lobe-surgery/anteromedial-temporal-lobectomy
https://www.neurosurgicalatlas.com/volumes/epilepsy-surgery/temporal-lobe-surgery/anteromedial-temporal-lobectomy
https://www.neurosurgicalatlas.com/

Figure 1: | prefer to use SA for tumors located within the amygdala,
uncus, and anterior hippocampus, especially in the dominant hemisphere.
| do not believe SA affords significant advantages over the standard
anteromedial temporal lobectomy and amygdalohippocampectomy for
medial temporal lobe sclerosis.

Operative Anatomy

The medial temporal lobe surgical anatomy is complicated and must be
understood in its entirety before undertaking this procedure in order to
avoid injury to the important adjacent cerebrovascular structures; most at
risk are the middle cerebral artery (MCA) branches, the
diencephalon/brainstem, the anterior choroidal artery, and the
oculomotor nerve.

The angle of exposure of the ventricle can disorient the surgeon, and
therefore intraoperative neuronavigation is helpful. All relevant
boundaries of the structures at risk should be kept in mind. An imaginary
line drawn from the MCA to the inferior choroidal point (defined
approximately as the most anterior aspect of the choroid plexus where
the anterior choroidal artery enters the ventricle) is a reliable border
between the amygdala inferiorly and the globus pallidus superiorly.
Medially, the amygdala extends to the level of the basal cisterns as the
uncus, abutting the oculomotor nerve. The inferior portion of the


https://assets.neurosurgicalatlas.com/volumes/ATLAS/7-EPILEPSY_SURGERY/02-Temporal_Lobe_Surgery/02-Selective_Amygdalohippocampectomy/ES_TempLobe_SelectAmygdal_01.jpg

amygdala makes up the anterior roof and wall of the temporal horn.

Both the head and body of the hippocampus can be identified within the
anterior aspect of the temporal horn. The pes of the hippocampus forms
the medial border of the anterior temporal horn, whereas the superior
border contacts the posteroinferior border of the amygdala. The body of
the hippocampus makes up the medial aspect of the temporal horn floor
and is bordered laterally by the collateral eminence, which forms the
lateral floor of the temporal horn.

The choroidal fissure, which lies between the choroid plexus (attached to
the thalamus) and the fimbria, makes up the medial wall of the posterior
two-thirds of the temporal horn. Opening the choroidal fissure provides
access to the ambient cistern—this maneuver is avoided during this
operation. Choroidal fissure is an important landmark in SA because all
structures lying medial to the choroidal fissure belong to thalamus,
whereas all structures lateral to it may be removed. Exposure of the MCA
bifurcation, most importantly the temporal horn, and the choroid plexus
orients the surgeon to the relevant anatomy.
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Figure 2: Operative anatomy for a right-sided SA is shown. Wide Sylvian
fissure split exposes the limen insula, anterior part of the insula, the
inferior insular sulcus, the temporal pole, and the M1 and M2 segments
of the MCA (left upper image). The lateral part of the Sylvian fissure has


https://www.neurosurgicalatlas.com/neuroanatomy/pterional-exposure-of-a-transsylvian-approach
https://www.neurosurgicalatlas.com/neuroanatomy/pterional-exposure-of-a-transsylvian-approach

been mobilized to expose the inferior insular sulcus posterior to the
limen. The location of the amygdala deep to the floor of the Sylvian
fissure is marked in green. Two incisions may be used to reach the
amygdala and the temporal horn. The yellow line directly leads into the
amygdala and the temporal horn and is associated with less risk of
interrupting the optic radiations than the black line in the inferior insular
sulcus (right upper image). The incision in the inferior insular sulcus
exposes the head of the hippocampus, the choroidal fissure, and the
anterior choroidal artery (left middle image). The right middle image
provides a view of the limen insula when the MCA branches are
mobilized. Part of the amygdala was removed after the incision on the
medial side of the uncinate fasciculus was completed. Finally, the head of
the hippocampus can be exposed in the temporal horn (images in the
lower row)(images courtesy of AL Rhoton, Jr).



Ambient Cist.
Chor. Plex. w

B Click here to view the interactive module and related
content for this image.

Figure 3: A coronal section through the right temporal lobe demonstrates
the route of SA (left upper image). The fissure is generously split (right
upper image) and the anterior portion of the inferior insular (limiting)
sulcus has been identified (left middle image). An incision in the inferior
limiting sulcus finds the temporal horn, hippocampus, choroid plexus,
collateral eminence, and roof of the temporal horn (right middle image).
The transchoroidal approach through the tenia fimbriae and removal of
the hippocampus exposes the contents of the basal cisterns (photos in
the lower row)(images courtesy of AL Rhoton, Jr).
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TRANSSYLVIAN SELECTIVE
AMYGDALOHIPPOCAMPECTOMY

There are three commonly described approaches for SA. The subtemporal
approach was developed in an attempt to avoid unnecessary damage to
the lateral temporal lobe. The transcortical approach via the middle
temporal gyrus is technically simpler, with the drawback of damage to the
lateral temporal neocortex. Finally, the transssylvian approach is the third
surgical option and my preferred approach. Although technically more
difficult, this approach spares the lateral temporal lobe structures
interrupted during the transcortical approach and requires minimal
retraction, unlike the subtemporal route.

The transsylvian SA as described by Yasargil is accomplished through a
standard pterional craniotomy. The patient is placed on the operating
room table in a supine position. The patient’s head is rotated
approximately 30 degrees toward the contralateral side and extended

until the zygoma reaches the highest point on the face. This arrangement
allows for gravity retraction of the frontal lobe and prevents the temporal
cortex from obscuring the transsylvian operative corridor.

After the bone flap is elevated, the orbital roof is flattened and both the
greater and lesser wings of the sphenoid wing are drilled away to the level
of the superior orbital fissure. These latter maneuvers minimize retraction
on the frontotemporal opercula and provide more flexible anterior
operative working angles through the transsylvian route.

The dissection of the Sylvian fissure is described in the Technique of
Sylvian Fissure Split chapter. Care should be taken to minimize
manipulation of the MCA branches during the entire operation and thus
decrease the risk of postoperative vasospasm. Papaverine-soaked gelfoam

pledgets may be placed on these vessels to relieve their vasospasm if
necessary.

INTRADURAL PROCEDURE

The following steps describe the intradural techniques for SA.
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Figure 4: Retraction on the frontotemporal opercula should also be kept
to a minimum throughout the procedure, and rigid retractors should be
avoided to minimize the risks of retraction injury and venous infarction.
Dynamic retraction using the hand-held suction device and wide
arachnoid dissection is mandatory. Intrasylvian dissection is extended
toward the temporal lobe and limen insulae as the inferior insular sulcus
and vein are exposed along the temporal stem.
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Amygdalohippocampectomy

Figure 5: Following identification of the M1 and proximal M2 branches
and generous exposure of the inferior insula and temporal stem, | make
the initial cortical incision in the inferior insular sulcus (10-20
millimeters), starting just posterior to or around the temporopolar artery
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and lateral to the inferior parassylvian vein, which should be coagulated.
This incision is also guided by navigation. The approximate location of
the underlying temporal horn and the hippocampus are noted (top
illustration).

Figure 6: Incising the temporal stem allows access to the temporal horn,
ultimately creating the corridor through which both the amygdala and
hippocampus can be viewed. The temporal horn may not be immediately
apparent due to the collapse of this part of the ventricle caused by
release of cerebrospinal fluid (CSF) at the beginning of the procedure.
The white matter dissection is performed in an oblique plane and can be
disorienting, | routinely use neuronavigation to guide this part of
dissection and removal of the lateral aspect of the amygdala to expose
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the anterior temporal horn.

Medially, the amygdala extends to the basal cisterns (chiasmatic, crural,
and ambient) as the uncus. The uncus is divided into several segments.
The semilunar gyrus (or the anterosuperior aspect of the uncus)
represents the cortical projection of the amygdala, whereas the intralimbic
gyrus (or posterior aspect of the uncus) represents the cortical projection
of the hippocampus. The entorhinal sulcus and the optic tract separate the
semilunar gyrus from the anterior perforated substance, the lateral margin
of which is formed by the limen insulae.
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Figure 7: The entire amygdala is carefully removed using an ultrasonic
aspirator, bipolar cautery, and suction. This maneuver brings the
hippocampus (middle image), medial tentorium (blue arrow) and the
oculomotor nerve (yellow arrow)(lower image) into view through the
remaining arachnoid membranes. An imaginary line that connects the
MCA bifurcation to the anterior edge of the choroid plexus defines the
superior border of the amygdala.

Figure 8: The anterior hippocampus (pes) is now safely separated and
removed in a posterior-to-anterior direction. The body and tail of the
hippocampus are removed in a second step. A very steep anterior-to-
posterior operative trajectory is necessary to reach the posterior
hippocampus.
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Figure 9: The techniques for removal of the hippocampus are similar to
those described above for the amygdala. Resection is conducted along
the subpial planes lateral to the choroid plexus and superior to the
arachnoid membranes along the basal cisterns; these membranes are
protected while the parahippocampus is excised in a subpial manner. The
anterior choroidal artery is not exposed. The posterior cerebral artery
(PCA)(red arrow) is protected and its perforators (black arrow) entering
the posterior hippocampus are isolated within the collateral sulcus,
coagulated, and cut. Their avulsion injury is avoided.
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Figure 10: A thin rim of brain tissue may be left along the lateral aspect of
the choroid plexus and on the arachnoid layers of the basal cisterns to
avoid injury to the brainstem and diencephalic structures (top sketch).
Note the minimal invasion of the anatomy at the conclusion of the
dissection.

The operative working distance for SA is narrow and long, and any injury
to the MCA branches during aggressive retraction or manipulation should
be avoided. The shaft of the microsurgical instruments may be used as
dynamic retractors. Generous opening of the Sylvian fissure during the
earlier stages of the operation avoids the need for aggressive retraction of
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the frontotemporal opercula. The medial edge of the tentorium remains a
reliable landmark to protect the structures in the basal cisterns. Significant
tension on the arachnoid layers along the edge of the tentorium may lead
to temporary postoperative diplopia related to neuropraxia of the
trochlear nerve.

Potential Complications

Meticulous handling of the superficial Sylvian veins decreases the risk of
venous injury and resultant infarction. There is often a need for extensive
microdissection through the Sylvian fissure and mobilization of the MCA'’s
temporal trunk to create additional operative space for the cortical
incision along the inferior parainsular sulcus to enter the ventricle. These
maneuvers may be risky if the principles of microsurgery are not carefully
respected. Undue retraction on the frontotemporal opercula may lead to
language dysfunction in the dominant hemisphere. Perforators from the
temporal trunk of the MCA may be injured if these vessels are placed
under undue tension.

Cerebral vasospasm: One of the most frequently discussed postoperative
complications of SA is cerebral vasospasm resulting from subarachnoid
bleeding within the operative field and aggressive manipulation of the
corresponding vessels. The skill of the surgeon in navigating the complex
anatomy of the temporal lobe while minimizing blood loss and vessel
manipulation/retraction is paramount.

Visual field deficit: Similarly to ATL, visual field defects are common after
SA. The defect manifests as a contralateral superior hemiquadrantanopia
resulting from damage to the Meyer’s loop bending around the roof of the
temporal horn of the lateral ventricle. The transsylvian approach via an
incision made in the inferior insular sulcus at the level of the limen insulae
or 5 mm just posterior would maximize protection of the optic radiations
traversing the area.

If the surgeon is not intimately familiar with temporal lobe anatomy and
microsurgical techniques and does not readily have access to
neuronavigation, anteromedial neocortical removal followed by resection



of medial structures is a reasonable alternative option.

Pearls and Pitfalls

® SA is an effective approach for removal of lesions located in the
dominant amygdala and anterior hippocampus while preserving the
normal anatomy.

DOI: https://doi.org/10.18791/nsatlas.v7.ch02.2

This chapter was previously presented in a similar format as part of the
following publication:

Kovanda TJ, Tubbs RS, Cohen-Gadol AA. Transsylvian selective
amygdalohippocampectomy for treatment of medial temporal lobe

epilepsy: surgical technigue and operative nuances to avoid
complications.
Surg Neurol Int. 2014;12;5:133. PMID: 25298915
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