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Abstract
Background Hippocampal sclerosis is the most common
cause of drug-resistant epilepsy amenable for surgical treat-
ment and seizure control. The rationale of the selective
amygdalohippocampectomy is to spare cerebral tissue not in-
cluded in the seizure generator.
Method Describe the selective amygdalohippocampectomy
through the trans-superior temporal gyrus keyhole approach.

Conclusion Selective amygdalohippocampectomy for tempo-
ral lobe epilepsy is performed when the data (semiology, neu-
roimaging, electroencephalography) point to the mesial tem-
poral structures. The trans-superior temporal gyrus keyhole
approach is a minimally invasive and safe technique that al-
lows disconnection of the temporal stem and resection of
temporomesial structures.
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Relevant surgical anatomy

The neural structures constituting the mesial temporal lobe are
the parahippocampal gyrus (PHG), uncus, hippocampus, fim-
bria, dentate gyrus and amygdala [6, 10] (Fig. 1). With the
temporal horn of the lateral ventricle opened, the hippocam-
pus appears clearly visible. The hippocampus lies just lateral
to the cerebral peduncle. Its head occupies the rostral extent of
the temporal horn and curves mesially to form the uncus. Its
body extends posteriorly into the tail that curves backward and
upward to the trigone of the ventricle [2]. Inside the temporal
horn, the choroid plexus that partially covers the hippocampus
and the choroid fissure are important surgical landmarks. The
inferior choroidal point marks the beginning of the choroid
fissure that lies between the fimbria and the thalamus. The
hippocampal cisternal aspect faces the brainstem from which
it is limited by the transverse fissure [2]. The crural cistern
contains the P2 segment of the posterior cerebral artery and
the oculomotor nerve. The hippocampal sulcus, containing the
hippocampal arteries and veins, is perpendicular to the

Key points - Knowledge of mesial temporal lobe anatomy is
fundamental.
- Place the retractor to secure an unobstructed view of the intraventricular
mesial temporal lobe structures.
- Visualise the choroid plexus and the choroid fissure that are most
important surgical landmarks.
- Subpial dissection technique is a key to all aspects of temporomesial
epilepsy surgery.
- Be careful not to resect any tissue posterosuperior to the temporal horn
to avoid damaging the fibres of Meyer’s loop.
- Take care not to extend the amygdala resection too superiorly into the
globus pallidus.
- Perform the posterior disconnection at the level of the midbrain tectum.
- The hippocampal vessels typically can be separated from the
hippocampus without coagulation.
- Haemostasis of the resection cavity is accomplished with Surgicel® and
cottonoid packing.
- In postoperative period, antiepileptic drugs must be resumed at full dose.
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ambient cistern and separates the dentate gyrus superiorly
from the parahippocampal gyrus inferiorly [8].

Description of the technique

Standard endotracheal general anaesthesia is used. The patient
is positioned supine, with the shoulder elevated and the head
turned. The patient’s head is immobilised either in a Mayfield
pin head holder or with adhesive tape. The head is turned
about 75° contralaterally while being extended to make the
zygomatic arch the highest point of the operative field.

Scalp incision is a small curvilinear shape that starts at the
superior border of the zygomatic arch just in front of the tra-
gus, extends to the superior temporal line and anteriorly to the

hairline (Fig. 2a). The temporalis muscle is incised via a cur-
vilinear incision and retracted anteriorly.

Two burr holes are placed on each side of the sphenoid
wing. A small temporal craniotomy is fashioned to expose
the superior temporal gyrus (STG), the superior temporal sul-
cus and the Sylvian fissure. The sphenoid wing is flattened
with a rongeur to allow adequate exposure to the anterior part
of the STG (Fig. 2b). Haemostasis of the middle meningeal
artery with cautery and sphenoid wing with bone wax is
achieved.

The dura is opened in a semicircular fashion and reflected
over the temporalis muscle (Fig. 3a). A corticectomy measur-
ing about 2 cm is made, as anterior as possible, along the
upper border of the STG and just below the Sylvian fissure
(Fig. 3b). Using an ultrasonic aspirator, a corridor is made
along and directed by the arachnoid of the Sylvian fissure that

Fig. 1 Morphological and surgical anatomy of mesial temporal lobe. a
Axial slice of a right temporal lobe. 1 Temporal pole, 2 hippocampal
uncus, 3 amygdala, 4 hippocampus body (cornu ammonis), 5
parahippocampal gyrus (T5), 6 lateral temporal neocortex. b Frontal
slice of a left mesial temporal lobe. 1 Hippocampus body (cornu

ammonis), 2 parahippocampal gyrus (T5), 3 temporal horn of the lateral
ventricle, 4 collateral sulcus. c Anatomical pathway of a right trans-STG
selective amygdalohippocampectomy. The amygdalohippocampal
formation appears in yellow. The yellow bars delimit the trans-STG
corridor

Fig. 2 Scalp incision and
craniotomy. a Small curvilinear
scalp incision for a left selective
amygdalohippocampectomy. b
Keyhole craniotomy centred on
the left STG (visualised on a
three-dimensional postoperative
CT scan)
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points to the temporal horn (Fig. 3c). The ventricle is opened
and retractors are positioned into the temporal horn to better
visualise the choroid plexus and choroidal fissure marking the
medial boundary of the hippocampal dissection (Fig. 3d). The
hippocampus becomes visible.

The resection of the mesial structures is subpial using the
ultrasonic dissector. The resection is started by entering the
lateral ventricular sulcus at the junction of the hippocampus
with the collateral eminence. A disconnection is made lateral
to the hippocampus along the ventricular border lateral to the
collateral eminence, in the anteroposterior axis, aiming to the
level of the collateral sulcus (Fig. 3e). This allows the hippo-
campus to be retracted laterally to facilitate dissection of the
fimbria attaching to the choroid fissure and disconnection me-
sially (Fig. 3f). The medial part of the parahippocampal gyrus
(PHG) is also separated from the arachnoid of the hippocam-
pal sulcus. The combined hippocampus/PHG is separated
from the hippocampal tail posteriorly by mediolateral trans-
verse section. The specimen is freed from its arachnoidal cov-
er by rolling it from mesial to lateral and separated from its

vascular pedicle with a dissector (Fig. 4a and b). The hippo-
campal formation should be removed en bloc to allow the
finest histological examination [1] (Fig. 4c and f). The typical
posterior limit of the resection corresponds to the midbrain
tectum (Fig. 4d). The anterior limit is the level of the rhinal
sulcus that includes the uncus. The uncus and the amygdala
are removed subpial. The mesial boundary of the amygdala
resection is not precise. Additional pieces of the hippocampal
formation can be removed piecemeal, taking care to keep the
pial surface intact.

Haemostasis is accomplished with Surgicel®, cottonoid
packing and irrigation. The resection cavity is backfilled with
irrigation (Fig. 4e). Dura is closed with running sutures in
watertight fashion. Fibrin glue can be added on the dural clo-
sure to enhance watertightness. If epidural haemostasis needs
to be achieved, dural tack-up sutures are placed along crani-
otomy edges. The bone flap is reaffixed with four non-
absorbable sutures. The bone defect from removal of sphenoid
wing can be eliminated with the bone powder. The wound is
closed in standard fashion.

Fig. 3 Intraoperative view of left selective amygdalohippocampectomy
via trans-STG keyhole approach (first part). a The craniotomy is centred
on the STG. The dura is opened in semicircular fashion and reflected over
the temporalis muscle. b A corticectomy is made along the upper border
of the STG and just below the Sylvian fissure. c A trans-STG corridor is
made along and directed by the arachnoid of the Sylvian fissure that

points to the temporal horn. d The retractors are positioned into the tem-
poral horn of the ventricle. The choroidal fissure marks the medial bound-
ary of the hippocampal dissection. eA disconnection is made lateral to the
hippocampus along the ventricular border lateral to the collateral
eminence. f The hippocampus is retracted laterally to facilitate dissection
of the fimbria attaching to the choroid fissure and disconnection mesially
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Indications

Selective amygdalohippocampectomy is indicated for
patients presenting medically drug-resistant epilepsy
localised to the temporomesial structures associated with
hippocampal sclerosis.

Transcortical STG keyhole approach is a minimally
invasive technique that allows disconnection of the tem-
poral stem (unlike an MTG approach) and resection of
temporomesial structures (Fig. 5).

Limitations

Patients without clear evidence of mesial temporal lobe sei-
zure foci or involvement of lateral temporal neocortex and
patients with cryptogenic temporal epilepsy are not ideal can-
didates for selective amygdalohippocampectomy. In such
cases, anterolateral temporal lobectomy or tailored temporal
cortectomy should be chosen as the appropriate technique.

The procedure we have described is strictly guided
by anatomical landmarks, but image-guidance may help

Fig. 4 Intraoperative view of left
selective
amygdalohippocampectomy via
trans-STG keyhole approach (last
part). a and b The hippocampus is
freed from its arachnoidal cover
by rolling it from mesial to lateral
and separated from its vascular
pedicle with a dissector. c The
hippocampus is removed en bloc.
d The posterior limit of the
resection corresponds to the
midbrain tectum. e Final view of
the temporal neocortex after
trans-STG selective
amygdalohippocampectomy. f
Coronal section of the
hippocampus allowing
histological examination

Fig. 5 Postoperative brain
magnetic resonance imaging
(MRI) 6 months after left
selective
amygdalohippocampectomy via
trans-STG keyhole approach. T2-
weighted coronal views (a and b)
and T1-weighted axial view (c)
showing the trajectory through
the STG and the cavity after the
amygdalohippocampectomy
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to localise these landmarks. This approach requires
training, habit and a perfect knowledge of the temporal
lobe anatomy. However, we recommend to use an
image-guidance system for the first cases in order to
better locate the landmarks of the corticectomy.

How to avoid complications

– Do not try to do the amygdalohippocampectomy without
appropriate transventricular exposure.

– Subpial dissection technique is a key to temporomesial
resection. Take care to use the ultrasonic aspirator on low
settings of suction and vibration to preserve the arachnoid
protecting the critical underlying structures (cranial nerve
III, posterior cerebral artery, anterior choroidal artery,
midbrain peduncle).

– Take care not to extent the amygdala resection too supe-
riorly into the globus pallidus.

– Be careful not to resect any tissue posterosuperior to the
temporal horn to avoid damaging the fibres of Meyer’s
loop. Moreover, excessive posterolateral opening of the
ventricle wall can result in damage to the optic radiations
and leads to visual field defect.

– The hippocampal vessels typically can be separated from
the hippocampus without coagulation. However, if coag-
ulation and section of the hippocampal vessels in the hip-
pocampal sulcus is necessary, take care to preserve the
anterior choroidal artery and the posterior cerebral artery
(P2 segment).

– Haemostasis of the resection cavity is accomplished with
Surgicel® and cottonoid packing. Use of bipolar cautery
in the arachnoid resection can be dangerous.

Specific perioperative considerations

Presurgical non-invasive evaluation comprised: com-
plete neurological, neuropsychological and psychiatric
examination, scalp video-electroencephalogram (EEG)
recording of habitual seizures, brain 3-T MRI, and
sometimes functional MRI, subtraction ictal single pho-
ton emission computed tomography (SPECT) co-
registered to MRI and interictal positron emission to-
mography (PET) [5].

In the postoperative period, the patient is monitored
at the intensive care unit and extubated when fully
awake. Anti-epileptic drugs must be resumed at full
dose. A postoperative imaging (e.g. MRI) is performed
to eliminate the occurrence of intracranial complication
and evaluate the extent of temporomesial resection. The
patient is carefully monitored for seizures.

Specific information to give to the patient
about surgery and potential risks

Patients should be informed that the seizure-free rate after
surgical resection for hippocampal sclerosis is about 70 %
[3, 4]. Mortality is very rare (<1 %) [9] and the rate of com-
plication is low: definitive hemiparesis or third cranial nerve
paralysis occurs in 1 % of the cases [7]. Visual field defects
occur frequently after surgery for hippocampal sclerosis and
are usually contralateral superior quadrantanopia due to direct
trauma to the optic radiations while accessing the mesial tem-
poral structures.
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