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ABSTRACT
Anterior approaches to the mesial temporal lobe are favored by its anatomy limited medially by the 
cerebral peduncle and laterally by the lateral temporal lobe. We have routinely used an anterior subfrontal 
approach to operate on mesial temporal lesions. In this paper, we describe its microsurgical anatomy 
and detail its clinical application. Surgical positioning, removal of the orbital rim, and drilling the sphenoid 
ridge are the main principles of this technique. Adequate positioning is crucial to displace the temporal 
lobe from the middle fossa to improve exposure. Removing the orbital rim ensures an ample range 
of movement for the surgical microscope, augments visualization, and improves surgical versatility. 
Finally, drilling the sphenoid ridge amplifies exposure near the area of interest, permitting increased 
visualization and manipulation. 
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RESUMO
Anatomia microcirúrgica do acesso anterior à região temporal mesial
Acessos ventrais ao lobo temporal são favorecidos pela própria anatomia do lobo temporal, limitado 
medialmente pelo pedúnculo cerebral. Os autores têm utilizado rotineiramente um acesso subfrontal 
anterior para operar lesões mesiais. Neste estudo, serão descritas a anatomia microcirúrgica e a 
aplicação clínica. Posicionamento, remoção do rebordo orbitário e drilagem da asa do osso esfenoide 
são fundamentais para garantir exposição cirúrgica satisfatória, versatilidade operatória e visualização 
adequada.
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Introduction

Anterior approaches to the mesial temporal lobe are 
favored by its anatomy limited medially by the cerebral 
peduncle and laterally by the lateral temporal lobe. We 
have routinely used an anterior subfrontal approach 
to operate on mesial temporal lesions. In this paper, 
we describe its microsurgical anatomy and detail its 
clinical application.

Microsurgical technique 
and surgical anatomy

The authors illustrate the technique operating on 
a patient with a mesial temporal cavernous malfor-
mation (Figure 1). A minisupraorbital craniotomy is 
performed.1-9 The skin incision was similar to that used 
to perform an orbitozygomatic craniotomy. However, 
a supraciliar incision provides room for a similar cra-
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niotomy.1-4 The selection of the incision will depend 
upon the surgeon’s preference. A burr hole was placed 
at the level of the frontozygomatic suture. The bone flap 
included the portion of the orbital rim lateral to the 
notch and extended 2.5 to 3.0 cm over the frontal bone 
along the craniocaudal axis (Figure 2).

After the sphenoid ridge is drilled, the dura mater is 
opened with its base directed toward the orbit. The basal 
cisterns are opened completely to expose the optic nerve, 
internal carotid artery (ICA), ICA bifurcation, anterior 
cerebral artery, and middle cerebral artery (MCA) and 
its temporal branches. The frontal lobe is retracted gently 
and the Sylvian fissure is split widely (Figure 3A). These 
maneuvers allow better, non-traumatic and less extensive 
frontal lobe retraction, widen the surgical corridor and 
improve the possibilities of working in multiple trajec-
tories. The topography of the ICA, posterior cerebral 
artery (PCA), anterior choroidal artery, and third cranial 
nerve is inspected, and these structures are preserved.

The early branches of the first segment (M1) of the 
MCA are dissected, and the temporopolar, anterior 
temporal, and variable uncal arteries are identified. The 
uncus is dissected free from its attachments to the third 
cranial nerve and ICA. Next, the crural cistern is opened 
and the PCA was exposed. These maneuvers provided 
free access to the mobilized temporal lobe. 

Microsurgical anatomy of the mesial temporal region
Figueiredo EG, Teixeira MJ

Figure 1 – MRI scan showing a mesial temporal lobe cavernous malformation. 

Figure 2 – A minisupraorbital approach with removal of the 
orbital rim has been performed.
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Figure 3 – Dura mater has been opened in a C-fashion. (A) Sylvian fissure has been split to expose ICA, optic nerve and M1 segment of MCA. 
(B) Uncus has been exposed and dissected from its adherences to the PComA and oculomotor nerve. (C) Resection of the mesial temporal lobe 
has been started subpially. (D) Floor of the middle fossa may be appreciated. (E) Mesial exposure has been improved and PcomA, AchA and 
PCA have been identified. (F) Mesial temporal lobe has been removed. ICA: internal carotid artery; MCA: middle cerebral artery; PcomA: 

posterior communicating artery; AchA: Anterior choroidal artery; PCA: posterior cerebral artery.
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If the goal is surgical removal of the amygdala and 
hippocampus, the site of the primary cortical incision 
is located lateral and slightly superior to the uncus at 
the level of the rhinal incisure (Figure 3B). Its location 
corresponds to the projection of the temporal horn of 
the lateral ventricle and the head of the hippocampus 
over the ventral surface of the temporal lobe. The re-
section proceeded subpially to the temporal horn and 
head of the hippocampus (Figures 3B, C). 

After these important landmarks are localized, the 
lateral (lateral wall of the temporal horn), medial (pia 
mater of the mesial temporal lobe and arachnoid mem-
branes of the crural and ambient cisterns), and superior 
(roof of the temporal horn) limits of the resection were 
established. The dissection progressed subpially, medial 
to the lateral wall and inferior to the roof of the tem-
poral horn. The hippocampus is identified and either 
resected en bloc or subpially along with the uncus up to 
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Figure 4 – (A) Postoperative T2-weighted MRI demonstrating removal of the uncus and part of the hippocampus. (B) Postoperative T1-
weighted MRI demonstrates removal of the part of the mesial temporal lobe. No cavernous malformation has been noticed.
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the level of the posterior border of the cerebral pedun-
cles and ambient cistern (Figures 3D, E). The remaining 
parahippocampal gyrus is removed to expose critical 
structures, such as the cerebral peduncles, third cranial 
nerve, optic tract, anterior choroidal artery, posterior 
communicating artery (PCoA), PCA, and basal vein 
beneath the pia and arachnoid membranes. 

Additional resection of the posterior hippocampus 
may require further subpial dissection of the temporal 
lobe anterior to the temporal horn (Figure 3F). This step 
is also necessary to resect the superomedial portion of 
the amygdala, which was removed by continuing the 
dissection anterior, superior, and medial to the head of 
the hippocampus to reach the crural cistern. After this 
step, the optic tract could be identified at the roof of 
the crural cistern. The optic track served as a landmark 

to indicate appropriate and complete resection of the 
amygdala (Figures 3E, F). 

At the end of the procedure, the floor of the middle 
fossa, anterior incisural space, third cranial nerve, optic 
tract, ICA, anterior choroidal artery, PCoA, PCA, crural 
and ambient cisterns, and basal vein were exposed com-
pletely and preserved. The medial arachnoid membrane 
must be kept intact to avoid injury to the third cranial 
nerve, anterior choroidal artery, optic tract, and lateral 
midbrain. The extent of resection was limited laterally 
by the lateral wall of the temporal horn, superiorly by 
the superior wall of the temporal horn and thalamus, 
and medially and posteriorly by the crural and ambient 
cisterns and posterior border of the cerebral peduncle. 
Postoperative magnetic resonance images demonstrate 
total resection (Figures 4A, B).
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Discussion

Vascular injury is one of the most important compli-
cation associated with mesial temporal lobe operations. 
These injuries may result from retraction or inadvertent 
manipulation, caused mostly by insufficient exposure or 
late and poor visualization of these critical structure.7 
Cautious must be exercised to identify vessels in the 
ambient cistern early enough to avoid damage. Because 
vital vascular and neural structures are initially spared 
by early identification and gentle dissection, this tech-
nique may help reduce the rate of surgical morbidity.

The next relevant problem is correct surgical orien-
tation.10-16 Critical anatomical landmarks, including the 
uncus, head of the hippocampus, and lateral wall of the 
temporal horn, PCA, anterior choroidal artery, basal 
vein, and optic tract are readily recognized. The length 
of the surgical corridor has not been a drawback when 
we have used this anterior access technique to treat 
parasellar, middle fossa, and intrinsic midbrain lesions.

Surgical positioning, removal of the orbital rim, 
and drilling the sphenoid ridge are the main principles 
of this technique. Adequate positioning is crucial to 
displace the temporal lobe from the middle fossa to 
improve exposure.4-9 Removing the orbital rim ensures 
an ample range of movement for the surgical micros-
cope, augments visualization, and improves surgical 
versatility. Finally, drilling the sphenoid ridge amplifies 
exposure near the area of interest, permitting increased 
visualization and manipulation.4-9
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