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[ Abstract] Objective To study the microanatomic structure of the subtemporal transtentorial approach to the
lateral side of the brainstem, and to provide anatomical information that will assist clinicians to perform surgeries on the
lateral, circumferential, and petroclival regions of the brainstem. Methods ~Anatomical investigations were conducted on
8 cadaveric head specimens (16 sides) using the infratemporal transtentorial approach. The heads were tilted to one side,
with the zygomatic arch at its highest point. Then, a horseshoe incision was made above the auricle. The incision extended
from the midpoint of the zygomatic arch to one third of the mesolateral length of the transverse sinus, with the flap turned
towards the temporal part. After removing the bone, the arachnoid and the soft meninges were carefully stripped under
the microscope. The exposure range of the surgical approach was observed and the positional relationships of relevant
nerves and blood vessels in the approach were clarified. Important structures were photographed and the relevant
parameters were measured. Results The upper edge of the zygomatic arch root could be used to accurately locate the
base of the middle cranial fossa. The average distances of the star point to the apex of mastoid, the star point to the
superior ridge of external auditory canal, the anterior angle of parietomastoid suture to the superior ridge of external
auditory canal, and the anterior angle of parietomastoid suture to the star point of the 10 adult skull specimens were
47.23 mm, 45.27 mm, 26.16 mm, and 23.08 mm, respectively. The subtemporal approach could fully expose the area from
as high as the posterior clinoid process to as low as the petrous ridge and the arcuate protuberance after cutting through
the cerebellar tentorium. The approach makes it possible to handle lesions on the ventral or lateral sides of the middle

clivus, the cistern ambiens, the midbrain, midbrain, and pons. In addition, the approach can significantly expand the
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exposure area of the upper part of the tentorium cerebelli through cheekbone excision and expand the exposure range of
the lower part of the tentorium cerebelli through rock bone grinding technology. The total length of the trochlear nerve,
distance of the trochlear nerve to the tentorial edge of cerebellum, length of its shape in the tentorial mezzanine, and its
lower part of entering into the tentorium cerebelli to the petrosal ridge were (16.95+4.74) mm, (1.27+0.73) mm,
(5.72£1.37) mm, and (4.51£0.39) mm, respectively. The cerebellar tentorium could be safely opened through the posterior
clinoid process or arcuate protrusion for localization. The oculomotor nerve could serve as an anatomical landmark to
locate the posterior cerebral artery and superior cerebellar artery. Conclusion Through microanatomic investigation,

the exposure range and intraoperative difficulties of the infratemporal transtentorial approach can be clarified, which

facilitates clinicians to accurately and safely plan surgical methods and reduce surgical complications.
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Fig 1 Schematic diagram of the surgical approach: removal of the flap
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F1 FEIMIESHELSENEES (n=10)
Table 1 The distance of lateral temporal bony structure (n=10)

Structure Mean value/mm Measurement value range/mm
Star point to apex of mastoid 47.23 40.79-59.41
Star point to superior ridge of meatus externa 45.27 43.41-50.28
Anterior angle of parietomastoid suture to superior ridge of external auditory meatus 26.16 20.02-30.21
Anterior angle of parietomastoid suture to star point 23.08 16.12-25.69

2 BIEAEME
Fig 2 Left side of the skull
1, Zygomatic arch; 2, sphenosquamous suturae; 3, squamous suture; 4,
mastoid process, temporal bone; 5, zygomatic bone; 6, external acoustic pore; 7,

styloid process of the temporal bone.
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Fig 3 The top view of the left skull base

1, Trigeminal nerve; 2, trigeminal ganglion; 3, ophthalmic nerve; 4,
maxillary nerve; 5, mandibular nerve; 6, oculomotor nerve; 7, trochlea nerve; 8,
optic nerve; 9, superior cerebellar artery; 10, posterior cerebral artery; 11,
tentorium cerebelli; 12, internal carotid artery; 13, greater petrosal nerve; 14,

anterior clinoid process; 15, arcuate eminence.
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Fig 4 The Lateral posterior view of the left middle skull base
1, Trigeminal nerve; 2, trigeminal ganglion; 3, ophthalmic nerve; 4,
maxillary nerve; 5, mandibular nerve; 6, oculomotor nerve; 7, trochlea nerve; 8,
optic nerve; 9, superior cerebellar artery; 10, cerebellum; 11, tentorium cerebelli;
12, internal carotid artery; 13, greater petrosal nerve; 14, facial nerve; 15, arcuate

eminence.
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Fig 5 The anatomical diagram of base upon the left middle fossa

1, Trigeminal ganglion; 2, ophthalmic nerve; 3, maxillary nerve; 4,
mandibular nerve; 5, greater petrosal nerve; 6, trochlea nerve; 7, oculomotor
nerve; 8, optic nerve; 9, olfactory nerve; 10, internal carotid artery; 11, anterior
cerebral artery; 12, internal carotid artery petrosal segment; 13, posterior cerebral

artery; 14, superior cerebellar artery; 15, arcuate eminence.
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Fig 6 The anatomy of skull base upon the left middle cranial fossa
1, Trigeminal ganglion; 2, ophthalmic nerve; 3, maxillary nerve; 4,
mandibular nerve; 5, greater petrosal nerve; 6, trochlea nerve; 7, oculomotor
nerve; 8, optic nerve; 9, olfactory nerve; 10, internal carotid artery; 11, anterior
cerebral artery; 12, internal carotid artery petrosal segment; 13, posterior cerebral

artery.
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Fig 7 Right skull base perfusion specimen
1, Internal carotid artery; 2, optic nerve; 3, optic chiasma; 4, anterior
cerebral artery; 5, anterior choroidal artery; 6, posterior communicating artery; 7,
posterior cerebral artery; 8, oculomotor nerve; 9, trochlea nerve; 10, superior
cerebellar artery; 11, tentorium cerebelli; 12, arcuate eminence; 13, superior

petrosal sinus.
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Fig 8 The anatomy of right middle skull base perfusion specimen

1, Internal carotid artery; 2, optic nerve; 3, optic chiasma; 4, anterior
cerebral artery; 5, anterior choroidal artery; 6, posterior communicating artery; 7,
posterior cerebral artery; 8, oculomotor nerve; 9, trochlear nerve; 10, superior
cerebellar artery; 11, tentorium; 12, arcuate eminence; 13, superior petrosal sinus;

14, mesencephalon; 15, pons.
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Fig9 The lateral view of right middle skull base perfusion specimen
1, Oculomotor nerve; 2, internal carotid artery; 3, posterior cerebral artery;
4, trigeminal nerve; 5, trochlear nerve; 6, cavernous sinus; 7, ophthalmic nerve; 8,

macxillary nerve; 9, mandibular nerve; 10, sinuses petrosus superior.
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Fig 10 Posterior perfusion specimen of cerebellar side

1, Great cerebral vein; 2, trigeminal nerve; 3, trochlear nerve; 4, petrosa
vein; 5, sinuses petrosus superior; 6, oculomotor nerve; 7, superior cerebellar

artery.
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Table 2 Distance of rear bed process to each structural position (n=16)

Mean value/ Measurement
Structure
mm value range/mm
The trochlear nerve penetrating the 15.36 12.48-17.76
entrance to the tentorium

Posterior cerebral artery 4.35 3.23-6.71
Superior cerebellar artery 5.71 3.42-7.97
Posterior communicating artery 3.17 2.31-5.18
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