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Investigating Morphological Variations of the Nasopalatine Canal Using Cone
Beam Computed Tomography Images
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Original Article
Abstract

Background: Due to the nasopalatine canal (NPC), its proximity to anterior teeth and vital neurons and vascular
compartement, it plays a critical role in dentaland maxillofacial surgeries, but its morphological variations among
populations are studied less. Understanding these variations can prevent surgical complications such as bleeding
or nerve damage and enhance implantology outcomes. This study investigated NPC morphological variations
using cone beam computed tomography (CBCT) images.

Methods: In this cross-sectional study, 150 CBCT images (72 males, 48%; 78 females, 52%) aged 18-81 years
old were retrieved from a radiology clinic archive in Ahvaz. Images were acquired usinga NewTom Giano device
(slice thickness: 0.5 mm, field of view: 8x8 cm). Using NewTom Giano NNT Viewer software, axial and sagittal
sections with high resolution and total integrity were selected. Axial cuts were chosen at the incisive fossa (for
medio-lateral and anterior-posterior diameters of the incisive fossa)and nasalforamina (for nasal diameter), while
sagittal cuts were selected at the canal midline (for canal shape and length) ensuring clear bone margins and no
artifacts. Canal shape (cylindrical, funnel, hourglass, banana) and length from incisive fossato nasal foramina
were assessed. Data were analyzed using Shapiro-Wilk, Independent T-test or Mann-Whitney, ANOVA or
Kruskal-Wallis, and Chi-square tests (P < 0.05).

Findings: The medio-lateral diameter of the incisive fossashowed no significant gender difference (males: 3.48
+1.00 mm; females: 3.39£1.11 mm; P =0.292). Similarly, the anterior-posterior diameter was comparable (males:
8.75 £2.13 mm; females: 9.37 + 2.21 mm; P =0.084). The predominant canal shape was cylindrical (35.2%), with
no significant association with gender or age (P > 0.05). Age-related changes in canal dimensions were also non-
significant.

Conclusion: Morphological variations of the NPC across genders and age groups are minimal and statistically
non-significant, suggesting that individual anatomical variations may have the least impact on NPC-related
surgical outcomes. Further studies with larger, more diverse samples are recommended to develop clinical
guidelines.
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