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Application value of cone beam CT in accurate diagnosis of submandibular gland calculi
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[ Abstract | Objective To compare the detection rates of X-ray, ultrasound, computed tomography (CT) and cone
beam CT (CBCT) for submandibular gland calculi in different positions, and to explore the auxiliary value of 3-dimensional
visualization technology in diagnosis and treatment of submandibular gland calculi. Methods The X-ray, ultrasound,
CT and CBCT examination data of 113 patients with submandibular gland calculi at General Hospital of Ningxia Medical
University from Nov. 2014 to Mar. 2021 were retrospectively analyzed. The detection rates and overall detection rates of the
4 imaging methods for calculi in different positions were compared. Mimics 19.0 software and CBCT data were used for 3D
reconstruction imaging, visually displaying the location, size, morphology, and number of calculi from a visual perspective.
Results There was no significant difference in the total detection rate of submandibular gland calculi between CBCT and CT
(98.2% [ 111/113 ] vs 95.6% [ 108/113 ], P>0.05), but both were significantly higher than that of X-ray (65.5%, 74/113) and
ultrasound (73.5%, 83/113). The detection rates of ultrasound for calculi in the anterior and middle ducts were the lowest (63.6%
[21/33 ] and 72.2% [ 26/36 |, respectively), which were significantly different from those of CBCT (97.0% [ 32/33 ] and 100.0%
[36/36 ], respectively) and CT (93.9%[31/33 ] and 97.2% [ 35/36 ], respectively) (all P<<0.05). The detection rate of X-ray for
calculi in the posterior duct was significantly lower than that of ultrasound, CBCT, and CT (40.9% [ 18/44 ] vs 81.8%[36/44 ],
97.7% [43/44 ], and 95.5% [ 42/44 ], all P<<0.01). After CBCT data were imported into Mimics 19.0 software, submandibular
gland calculi with different sizes, shapes, or numbers were successfully visualized and reconstructed. The reconstructed image
was clear, and anatomical position relationship between the calculi and the mandible was visualized. Conclusion CBCT

has good application value in the diagnosis of submandibular gland calculi and can replace traditional CT for the diagnosis
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of sialolithiasis. Clinically, CBCT examination can be directly performed for accurate diagnosis of calculi in the posterior

duct which are not detected by double coincidence diagnosis but are indicated by ultrasound. For calculi in the anterior and

middle ducts, X-ray and CBCT are preferred. Visualization technology helps clinical patient education and the development of

personalized preoperative treatment plans.
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