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Anatomy, techniques and outcomes of microsurgery via infratemporal epidural approach for dumbbell-shaped trigeminal
schwannomas

LI Jun—qing', MA Xiao—er', XUE Jun—feng', YANG Kong—=bin’. 1. Department of Neurosurgery, Jiaozuo People’s Hospital, Jiaozuo
454000, China; 2. Department of Neurosurgery, Fifth Affiliated Hospital of Guangzhou Medical University, Guangzhou 510700, China

[Abstract] Objective To investigate the anatomy, techniques, and efficacy of microsurgery via infratemporal epidural approach
for dumbbell- shaped trigeminal schwannomas. Methods Eight cadaveric head specimens were dissected using the infratemporal
epidural approach to expose the Meckel’s cave, cavernous sinus, and trigeminal nerve root, and relevant anatomical landmarks were
measured. Additionally, a retrospective analysis was conducted on the clinical data of 15 patients with dumbbell-shaped trigeminal
schwannoma who underwent resection through infratemporal epidural approach between 2010 and 2020, summarizing the surgical
experience. Results Cadaveric dissection revealed that the infratemporal epidural approach provided excellent exposure of the trigeminal
nerve root; the anteromedial triangle and supraorbital triangle had relatively small areas of (52.4 + 13.1) mm’ and (27.4 + 6.3) mm’,
respectively. The postoperative MRI reexaminations of 15 patients with dumbbell-shaped trigeminal schwannomas showed that complete
tumor resection was accomplished in 13 patients (87%), and subtotal resection was carried out in 2 (13%). Of the 15 patients followed up
for 6 months postoperatively, 11 patients (73.3% ) experienced symptom relief or stabilization, while 4 developed new neurological
deficits. Postoperative complications occurred in 5 patients, all involving cranial nerve injury. Conclusions The infratemporal epidural
approach offers certain advantages for resecting dumbbell- shaped trigeminal schwannomas but carries a relatively high risk of
complications. Further optimization of surgical techniques is necessary to balance tumor resection and neural function preservation,
thereby improving surgical outcomes.
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Table 1 Anatomical measurements of the subtemporal epidural approach using cadaveric head specimens

bR S P32 (mm ) AMI321 (mm ) JECH (mm) T (mm?)
Pakinson = ff 16.33.8 17.7+5.6 8.3+2.2 55.249.1
WML = 8.7+2.3 8.6+3.4 10.2+3.8 27.4%6.3
HIF P = £ 16.1+4.7 11.242.7 9.422.3 52.4+13.1
HF M = £ 10.8+2.5 5.8+1.3 9.742.3 24.5+5.7
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Figure 1 Cadaveric head dissection revealing meckel’s cave and the cavernous sinus

A: Region with the nertical exposure of the internal carotid artery (1: Oculomotor nerve. 2: Trigeminal ganglion. 3: Superior cerebellar artery. 4: Surface
of the petrous bone. 5: Anterior inferior cerebellar artery. 6: Cavernous sinus.). B: The petroclival region exposed behind the facial and auditory nerves
(1: Pons. 2: Trochlear nerve. 3: Trigeminal nerve. 4: Meckel’s cave. 5: Oculomotor nerve. 6: Brainstem.). C: Region exposed after traction of the cerebel-
lar tentorium (1: Petrous bone. 2: Trigeminal ganglion. 3: Superior cerebellar artery. 4: Oculomotor nerve. 5: Posterior cerebral artery. 6: Pons.). D: Expo-

sure of the main veins in the petroclival region (1: Meckel’s Cave. 2: Trigeminal nerve. 3: Facial and auditory nerves. 4: Cerebellar trigeminal ganglion.

5: Petrosal vein branches. 6: Anterior inferior cerebellar artery.).
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Figure 2 Cadaveric head dissection revealing the root of the trigeminal nerve

A-B: The position of the trigeminal nerve in Meckel’s cave. C=D: Exposure of the root of the trigeminal nerve
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Figure 3 Preo— and post—operative images of a patient

with dumbbell- shaped trigeminal schwannoma under-
went surgery via infratemporal epidural approach
A-C: Preoperative MRI axial, sagittal, and coronal images reveal a
high—signal mass (indicated by the white arrow 1) slightly to the right
of the midline of the skull base, mainly situated in the middle cranial
fossa and extending posteriorly to the posterior cranial fossa, presenting
a typical “dumbbell shape”, with a diameter of 2~3 cm, being circular
and having clear boundaries. D~F: Postoperative MRI axial, sagittal,
and coronal images demonstrate complete resection of the mass (indicat-
ed by the white arrow 1).
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