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Study on the correlation between pericarotid fat density and carotid plaque composition in CTA images based on deep learning
reconstruction JI Quan-shu, XING Zhuang-jie, CUI Zhao-guo,et al.Department of Radiology, Affiliated Zhongshan Hospi-
tal of Dalian University, Liaoning 116001 ,China

[Abstract] Objective: The purpose of this study was to explore the correlation between pericarotid fat density (PED)
and different components of carotid plaques as well as the degree of luminal stenosis in CTA images based on deep learning
reconstruction (DLR).Methods: A retrospective collection was conducted on 77 patients with carotid atherosclerosis who
underwent carotid CTA scanning at the Affiliated Zhongshan Hospital of Dalian University from March 2024 to May 2025.
All patients underwent both DLR (DLR group) and hybrid iterative reconstruction (HIR) (HIR group).The CT values of
neck subcutaneous fat and sternocleidomastoid muscle,image noise (SD),and signal-to-noise ratio (SNR) in the images of
DLR group and HIR group were measured and compared. In addition, the PED was measured in the two groups,and the
PED differences of different plaque components (calcification,lipid, fiber, mixed plaque) were analyzed,and the correlation
between PED and the degree of luminal stenosis was also analyzed. The Mann-Whitney U test or the Wilcoxon signed-rank
test was used for comparison between the two groups,and the Kruskal-Wallis test was used for comparison among multiple
groups. The McNemar-Bowker test was used to compare the degree of luminal stenosis between the two groups.Spearman
correlation analysis was used to analyze the correlation between PED and the degree of luminal stenosis.Results: The SD val-
ue of neck subcutaneous fat and sternocleidomastoid muscle in the DLR group was significantly lower than that of the HIR
group,and the SNR was significantly higher than that of the HIR group (both P <C0.05).In both DLR group and HIR
group, there were statistically significant differences in PED among different plaque components (P<C0.001),and the PED
of lipid plaques and mixed plaques was significantly higher than that of calcified plaques (both P <C0.001).In the DLR
group, PED was moderately positively correlated with the degree of luminal stenosis (r=0.418, P <(0.001), while in the
HIR group,it was weakly positively correlated (»=0.352, P =0.002).Conclusion: DLR can improve the image quality of
CTA.PED based on DLR reconstruction is correlated with carotid plaque components and the degree of luminal stenosis,and
is expected to be a potential marker for evaluating vascular inflammation and plaque vulnerability.
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