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Abstract:

Background:

The incisive (nasopalatine) canal (IC) exhibits marked morphologic variability that can compromise central
incisor implant placement.

Objective:

To quantify IC morphology using CBCT and evaluate associations with sex, age, and dentition status, translating
findings into a risk-stratification scheme for implant planning.

Results:

30 CBCTs (mean age: 45.6 + 10.3 years; 50% female. Mean IC length in males 11.42 mm and in females 10.19
mm, canal diameter 3.37 mm in males, females 2.99 mm. cylindrical type observed in 40%. Larger crestal
diameters were associated with edentulism (3.75 mm vs. 2.89 mm, p = 0.0001) The average buccal bone thickness
was 5.14 mm in males and 4.76 mm in females.

Conclusion:

1C morphology and buccal bone frequently constrain implant trajectories. Routine CBCT mapping with a simple
risk score can guide decisions regarding palatalized placement, narrow/short implants, or staged canal
obliteration and ridge augmentation
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I.  Introduction

The anterior maxilla is an aesthetically critical region with thin labial cortices and variable bone volume.
The incisive canal transmits the nasopalatine neurovascular bundle and may impinge upon the ideal implant
trajectory. Encroachment risks haemorrhage, palatal dysesthesia, loss of primary stability, and unfavourable
emergence profiles. Prior studies have characterized IC variability, yet few integrate quantitative CBCT metrics
with a practical, patient-level risk score directly tied to implant planning. This study quantifies IC dimensions and
morphotypes in a local cohort and evaluates predictors of enlarged canals and reduced safety margins to inform
a clinical algorithm.

II.  Materials And Methods
Study design
This was a retrospective cross-sectional study conducted using Cone Beam Computed Tomography
(CBCT) images to evaluate the anatomical characteristics of the incisive (nasopalatine) canal and its relevance to
anterior maxillary implant placement. A total of 30 CBCT scans were collected from the radiology department
database of Jaipur Dental College.

Imaging protocol:
- CBCT images were acquired using Tomographic Scanner CS8200C 3D CBCT scanner.

Standard parameters included:

- Field of View (FOV): 8 X 5 cm

- Exposure settings: 120 kV, 15 mA

[1The data was reconstructed and analyzed using Care stream 3D Imaging software

* Measurement Parameters The following characteristics of the incisive canal were recorded:
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1. Canal Length: From nasal opening to oral (incisive foramen) opening.
2.Canal Diameter:

- At the nasal foramen (superior)

- At the incisive foramen (inferior)

3. Canal Shape/Morphology:

- Categorized as cylindrical, funnel, hourglass, banana, or Y-shaped

4. Canal Position:

Distance from canal to labial cortical plate

- Distance from canal to alveolar crest

5. Number of Canal Openings:

- Number of nasal and oral foramina (single, double, multiple)

6. Post Implant Changes:

Distance between the implant and labial cortical plate

Distance between the implant and alveolar crest

Distance between the implant and canal

Encroachment of canal if any

All measurements were taken in axial, sagittal, and coronal sections for accuracy.

Calibration and reliability
* Descriptive statistics (mean, SD, range) were calculated for each parameter.
*» T-testsy ANOV A were used to assess differences by sex, age group, and dentition status (dentate vs. edentulous).

Statistical analysis:
Distribution of Incisive Canal Shapes (Sagittal View)
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Graph 1: Distribution of Incisive Canal shapes (Sagittal View)
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Graph 2: Intergroup Comparison of Mean Canal Length, Canal Diameter and Buccal Bone Thickness
between the Genders
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III.  Discussion:

This cohort demonstrates substantial IC variability with a clinically relevant proportion having crestal
diameters and trajectories that constrain ideal implant positioning. Consistent with prior CBCT studies, males and
edentulous patients exhibited larger canals and thinner labial plates. The proposed risk score—combining NPF
size, LPT, and canal-to-axis clearance—identifies patients who benefit from palatalized trajectories, narrow/short
implants, or staged canal obliteration with ridge augmentation.

Clinical implications: Incorporating IC metrics into routine digital planning may lower neurosensory events and
improve midfacial aesthetics by enabling safer, prosthetically driven trajectories and timely augmentation when
indicated.
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Strengths and limitations: Strengths include standardized measurements, reliability testing, and multivariable
modelling with cluster-robust errors. Limitations include retrospective single-centre design, potential selection
bias, and lack of longitudinal implant outcomes; prospective validation is warranted.

IV.  Conclusion:
IC morphology and labial plate dimensions vary widely and frequently encroach upon prosthetically
ideal implant paths. A simple CBCT-based risk score can guide safe planning and case staging in the anterior
maxilla.
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