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CT and MR angiography image fusion for evaluating relationships of
vascular, nerve and bony structures of trigeminal nerve root entry

zone in patients with primary trigeminal neuralgia

XU Jia"*, JI Dafeng', LYU Guangming'"
(1. Medical Schools Nantong University, Nantong 226001, China; 2. Department of Neurosurgery
the Second Peoples Hospital of Wuxi, Wuxi 214000, China)

[Abstract] Objective To explore the value of dual-mode image fusion based on CT and MR angiography (MRA) for
evaluating relationships of vascular, nerve and bony structures of the trigeminal nerve root entry zone (REZ) in patient
with primary trigeminal neuralgia (PTN). Methods Data of head CT and MRA of 10 PTN patients were retrospectively
analyzed. After 3D visualization, 9 anatomical markers were selected based on CT and MRA respectively for registration,
among which 5 were taken as fusion markers for image fusion according to the Euclidean distance of the markers. The
fiducial registration error (FRE) of fusion markers were calculated to evaluate the accuracy of image fusion. The artery and
nervous models were reconstructed based on MRA , and the spatial relationship of vessels and trigeminal nerve roots of REZ
were observed to judge the responsible vessel of PTN. The distance between responsible vessels and trigeminal nerve roots,
trigeminal nerve traces and foramen ovale were measured and compared between the involved side and the opposite side.
Results The accuracy of image fusion was good in all 10 patients, and FRE of fusion markers was 1. 862—3. 156 mm. The
superior cerebellar artery was the responsible vessel of PTN in all 10 cases. The distance between superior cerebellar artery
and trigeminal nerve impression ([0.53140. 153 Jmm) and foramen ovale ([20. 955+ 1. 147 Jmm) in the involved side were
shorter than those in the opposite side ([2.573+1. 050 Jmm, [24. 864=41. 807 Jmm, both P<C0.001), while no significant
difference of the distances was found between superior cerebellar artery and trigeminal nerve root in the involved side
([5.024=£1.063]Jmm) and the opposite side ([5.97141.292 ] mm, P=0.081). Conclusion CT and MRA image fusion
was helpful for quantitative analysis of relationships of blood vessels, bone structures and trigeminal nerve root in REZ of
PTN patients.
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