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Analysis of biological characteristics of rectal cancer based on quantitative parameters obtained by dual-
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[Abstract] Objective: To investigate the relationship between quantitative parameters of dual-
layer detector spectral CT and pathological features such as vascular nerve invasion in rectal cancer,
and to explore the optimal parameters and scan phase for diagnosis of vascular nerve invasion.
Methods: A total of 70 patients with rectal cancer who underwent spectral CT scan from June 2020 to
January 2021 were included.The spectral CT parameters including CT value on 120kVp polyenergetic
image (PI),40keV virtual monoenergetic images (VMI) and virtual non-contrast (VNC) images,an-
hydrous iodine density,normalized iodine density (NIC) and Eff-Z at arterial and venous phases of rec-
tal cancer were measured. Vascular nerve invasion, tumor differentiation and lymph node metastasis
were obtained by pathological examination.Independent sample t-test was used to compare the diffe-
rences of spectral CT parameters between arterial phase and venous phase in different pathological fea-

tures of rectal cancer.Receiver operating characteristic curve (ROC) was used to analyze the diagnostic
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efficacy of spectral CT parameters for pathological features such as vascular nerve invasion. Results:
There were significant differences (all P<C0.05) in anhydrous iodine density, NIC and Eff-Z in arterial
phases between the vascular invasion group and the non-vascular invasion group,as well as between
the lymphatic invasion group and the non-lymphatic invasion group. The CT value on 40keV VMI
(CT,okev-vmi ) sanhydrous iodine density, NIC and Eff-Z of vascular-invasion group and lymphatic-inva-
sion group in venous phases were significantly higher than those of non-vascular-invasion group and
non-lymphatic-invasion group (all P<C0.05).Eff-Z in venous phase showed significant difference in dif-
ferent pathological states of nerve invasion,lymph node metastasis and differentiation degree (all P<<
0.05).In arterial phase,the area under curve (AUC) of anhydrous iodine density, CT,okev-vmi » NIC and
Eff-Z in evaluating lymphatic infiltration of rectal cancer was 0.74,0.69,0.75 and 0.74, respectively;
and the AUC of the four parameters for evaluating vascular invasion was 0.73,0.68,0.75 and 0.75,re-
spectively.In the venous phase,the AUC of the four parameters for diagnosis of lymphatic infiltration
was 0.68,0.68,0.75 and 0.74, respectively; and in evaluating vascular invasion, the AUC was 0.71,
0.76,0.76 and 0.72,respectively.Conclusion: Spectral CT has good diagnostic efficacy in the diagnosis
of vascular invasion of rectal cancer.Venous phase is the optimal period phase to reflect the degree of
nerve invasion,differentiation and lymph node metastasis. Spectral CT can be used as a non-invasive
imaging examination method to evaluate the biological behavior of rectal cancer before surgery.
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