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Abstract: Objective The objective of this study was to delineate the course of the pharyngeal segment of the internal carotid artery
(ICA) through imaging analysis, with the aim of providing guidance to prevent ICA injury during endonasal endoscopic surgeries.
Methods A retrospective analysis of MRI and CTA imaging data from patients’ ICAs was conducted, with arterial morphologies
being classified based on inflection points. The distances and angles between the ICA and key anatomical landmarks ( midline,
intracranial entry plane, pharyngeal wall) were measured in multiple dimensions to identify any patterns that could inform surgical
approaches. Results In the course of the evaluation of 124 ICA sides, it was found that nine of these exhibited complex trajectories
with multiple inflection points. The conventional ICA course exhibited a medial trend, with a mean coronal distance from the midline
of (21.85+3.26) mm, an intracranial entry angle of (76.32+15.53)°, and a mean sagittal entry angle of (71.84+11.55)°. It is
noteworthy that a critical intracranial entry angle of 60° was identified in the coronal view of CTA scans, suggesting a threshold for
surgical risk. Conclusion Variations in the ICA have the potential to result in surgical channel stenosis and alterations in anatomical land-
mark relationships, which are of critical importance for the purpose of planning. Comprehensive imaging assessments are essential for
identifying pharyngeal ICA anomalies, and preoperative interventions should be considered when indicated to mitigate surgical risks.
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Figure 1 Pharyngeal segment of the internal carotid artery inflection points and morphological classification (the green circle indi-
cates the inflection point)
A Complex courses with more than two inflection points; B: Conventional running arteries without inflection points or
with two or fewer inflection points
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Figure 2 The illustration of collecting methods for MR and CTA imaging features
A The distance from the point of variation in the right internal carotid artery to the midline and to the horizontal distance
from the base of the skull, as well as the angle of entry of the left internal carotid artery into the skull; B The shortest
distance from the right internal carotid artery to the pharyngeal wall; C. The sagittal angle of entry of the internal carotid
artery into the skull; D: The lowest point of the medial wall of the left cavernous sinus; E. The hazardous angle utilizing
the projection point from the base point of the medial wall; F. The relative relationship between the left internal carotid
artery and the medial and lateral walls of the cavernous sinus
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