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Application of multimodal image fusion technology in microvascular decompression for primary glossopharyngeal neuralgia

ZHAO Tian—heng', ZHU Xu—nan’, YANG Si—yuan’, WANG Jia—he’, CHEN Gang’, SUN Qing’. 1. School of Medicine, Soochow
University, Suzhou 215006, China; 2. Department of Neurosurgery, The First Affiliated Hospital of Soochow University, Suzhou 215006,
China

[Abstract] Objective To investigate the role of multimodal image fusion technology in microvascular decompression (MVD) for
patients with primary glossopharyngeal neuralgia. Methods The clinical data of 3 patients with primary glossopharyngeal neuralgia
underwent MVD from January 2019 to January 2020 were retrospectively analyzed. All patients underwent 3D-TOF-MRA and 3D-
FIESTA examinations before operation, and multimodal image fusion was performed by the BrainlLab software. MVD was performed
according to the results of the fusion images. Results Multimodal fusion images clearly showed the relationship between responsible
vessels and nerves in all 3 patients, who were successfully completed the operation. The position of responsible vessels comfirmed under
the microscope was consistent with the results of multimodal fusion images. Pain was significantly relieved immediately after operation in
all 3 patients, and there was no postoperative bleeding, intracranial infection, or cerebrospinal fluid leakage. Conclusions When patients
with primary glossopharyngeal neuralgia undergoing MVD, multimodal image fusion technology can clearly show the responsible vessels,
which is helpful to improving the surgical accuracy, safety, and effectiveness, and reducing the surgical trauma.
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Table 1 The clinical data of 3 patients with primary glossopharyngeal neuralgia reported in this paper.
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Figure 1 Preoperative images and intraoperative microscopic observation of a patient with primary glossopharyngeal neu-

ralgia undergoing microvascular decompression assisted by multimodal image fusion technology

A: The preoperative axial MR images showed a close relationship between the left posterior cranial nerve (yellow arrow) and the responsible vessel (red
arrow). B=C: The preoperative multimodal fusion images showed that the responsibile vessel was the posterior inferior cerebellar artery, originating
from the left vertebral artery, forming a small loop on the ventral side of the posterior cranial nerve and compressing the glossopharyngeal nerve. D: The
preoperative multimodal fusion images could distinguish the course of the responsilbe vessel, and clarify its proximal and distal ends. E: The posterior
cranial nerve was visible after traction of the cerebellum, but the expected responsibile vessel was not seen. F: After further release of arachnoid, adjust-
ment of position and traction of the cerebellum, the responsibile vessel was found in the ventral surface of the glossopharyngeal and vagus nerves and

the brainstem area (red arrow). G: The responsible vessel and the glossopharyngeal nerve were separated by a Teflon pad under the scope.
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Figure 2 Preoperative images and intraoperative microscopic observation of a patient with primary glossopharyngeal neu-
ralgia undergoing microvascular decompression assisted by multimodal image fusion technology

A: The preoperative axial MR images found that the glossopharyngeal vagus nerve (yellow arrow) was closely related to an artery (red arrow). B=D: The
multimodal fusion images showed that the responsible vessel was the posterior inferior cerebellar artery, originating from the left vertebral artery and
running through the posterior cranial nerves (yellow arrow). E: After the dural was opened during operation, the posterior cranial nerves could be seen
by pushing aside the cerebellum, and the responsible vessel could be seen between the glossopharyngeal vagus nerve and the accessory nerve (red ar-

row). G=I: The responsible vessel and the glossopharyngeal vagus nerve were separated by a Teflon pad.
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Figure 3 Preoperative images and intraoperative microscopic observation of a patient with primary glossopharyngeal neu-
ralgia undergoing microvascular decompression assisted by multimodal image fusion technology

A. The axial preoperative MR images suspected that the glossopharyngeal vagus nerve (yellow) was in contact with an arterial vessel (red). B. The multi-
modal fusion images showed that the ipsilateral anterior inferior cerebellar artery was in contact with the posterior cranial nerve (yellow), the facial and
auditory nerves showed in blue—green, and the trigeminal nerve showed in blue. C: After adding the brainstem tissues showed in light green translu-
cent form, the multimodal fusion images showed that the cistern segment of the posterior cranial nerve was compressed by the responsible vessel. D:
The simulated surgery showed that the respnosible vessel was above the posterior cranial nerve. E: The relationship between the responsible vessel and
the posterior cranial nerves found in the preoperative fusion image was consistent with that found under the microscope. F: The responsible vessel and

the posterior cranial nerves were separated by some Teflon pads.
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