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[ Abstract] Background and purpose: The imaging of the skull base is challenging in nasopharyngeal carcinoma,
through studying visualization and the appearance of foramen ovale, foramen rotundum, foramen spinosum, hypoglossal canal
and nerve which can be identified on registration of CT and MRI for nasopharyngeal carcinoma, in order to define the target
volume of nasopharyngeal carcinoma in radiotherapy planning. Methods: 20 nasopharyngeal carcinoma cases without cranial
nerve involvement were scanned by CT and MRI during March to April 2004. The foramen rotundum ovale spinosum hy-

poglossal canal and hypoglossal nerve on CT and MR images were analyzed, with normalized mutual information registration
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1.1

in Pinnacle3® 7.0 workstation. Results: The foramen rotundum could be identified on CT as lower density canal, bilateral
rotundum canal were found in 7 cases (35%) , unilateral rotundum canal were found in 5 cases (25%) and canal were not
seen in 8 cases (40% ) ; Bilateral foramen ovale and spinosum were seen on CT in 20 cases, among them symmetric foramen
ovale in 13 cases(65%) and asymmetric foramen ovale in 7 cases(35%); rotundum in 8 sides(20% ), ovale in 32 sides
(80%) . For the foramen spinosum, bilateral symmetry in 3 cases(15%) and asymmetry in 17cases(85%). Rotundum ca-
nal were not seen on MRI sequence for 20 cases. The foramen ovale, and spinosum were not seen in T, WI andT, W1, but
could be detected as high signal in contrast, WI due to bilateral blood vessels. For the foramen ovale in MRI, bilateral sym-
metry 13 cases(65%) and asymmetry 7 cases(35%) ; rotundum 8 sides(20% ) , ovale 32 sides(80% ). No blood vessel in
the foramen rotundum, ovale and spinosum were seen in contrast CT. All hypoglossal canals could be identified on CT with
the values as following: Mean width of left canal was 6. 17 mm +1.3 mm(3.9-8.5 mm), mean length of left canal was
6.5 mm 2.0 mm (5.8-10. 1 mm), mean angle of axis of left canal was 44.2° +0.6°(42°-58°), mean width of right ca-
nal was 5.78 mm + 1.2 mm(4.2-9.7 mm) , mean length of right canal was 6.8 mm +1.9 mm(5.6-10.6 mm), mean angle
of axis of right canal was 44.5° +1.7°(41°-66°) . No statistical difference was found among all the above parameters. All
complete hypoglossal canal could be depicted on MRI with the values as following: Mean width of left canal was 6.3 mm +
1.3 mm(4.2-8.7 mm), mean length of left canal was 6.6 mm 1.8 mm(5.6-10.2 mm), mean angle of axis of left canal
was 44.1° £0.7°(41°-59°), mean width of right canal was 5.9 mm +0.9 mm(4. 8-9.7 mm), mean length of right canal
was 6.9 mm = 1.7 mm (5.7-10.5 mm) , mean angle of axis of right canal was 44.3° +1.7°(41°-68°) . No statistical differ-
ence was found among all the above parameters on MRI. Conclusions: Our data showed that the foramen rotundum were not
found in MRI, and the foramen ovale and spinosum could be identified on MRI, which could provide the image anatomy ba-
sis for delineating targets in the treatment planning radiotherapy for the patients with nasopharyngeal carcinoma. The identi-
fication of hypoglossal canal could be improved on MRI in comparison with CT. Especially, MRI was recommended to clari-
fy whether hypoglossal nerve is invaded, so that the lesion, target volume could be accurately delineated.
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