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[ Abstract] Objective:To investigate the differences in ocular imaging features between patients with liver
cirrhosis and chronic kidney diseases with different syndromes ( internal retention of damp—heat, liver depression
and spleen deficiency, and liver—kidney Yin deficiency) based on the five—wheel theory and techniques for ex-
traction of ocular imaging features, and to provide data support for the clinical diagnosis and syndrome differentia-
tion of liver cirrhosis based on ocular imaging features. Methods: A total of 118 liver cirrhosis patients with the
syndrome of internal retention of damp—heat, liver depression and spleen deficiency, or liver—kidney Yin defi-
ciency who were hospitalized in Department of Liver Cirrhosis, Shuguang Hospital Affiliated to Shanghai Universi-
ty of Traditional Chinese Medicine, from October 2017 to March 2018 were enrolled as subjects, and a slit lamp
was used to collect ocular images. A total of 115 patients with non—liver diseases ( chronic kidney diseases) and
112 healthy volunteers, matched for age, sex, and body mass index, were enrolled as controls, and their ocular
imaging features were collected for comparative analysis. After the exclusion of the patients whose ocular images
didn’t meet the requirements by various factors, 60 patients in each group were included in the analysis of ocular
images. The feature extraction method based on local binary pattern ( LBP) was used to transform color images in-
to co—occurrence matrix, and the area percentage of LBP features was calculated. Statistical methods including an
analysis of variance and the rank sum test were used for comparison of related indices to identify differences be-
tween groups. Results ;: There was a significant difference in the area percentage of LBP features of ocular images
between the liver cirrhosis patients, the patients with chronic kidney diseases, and the healthy volunteers
(P<0.05). There were significant differences in the area percentage of 245 out of the 255 slices between the liv-
er cirrhosis group and the healthy group ( P<0.05), and there were significant differences in the area percentage
of 246 out of the 255 slices between the chronic kidney disease group and the healthy group (P<0.05). There
were significant differences in the area percentage of 15 slices between the liver cirrhosis group and the chronic
kidney diseasegroup (P<0.05). The comparison of the area percentage of LBP features between the different
syndromes of the two diseases showed that for chronic kidney diseases, there were significant differences in 19
slices between the three syndromes of internal retention of damp—heat, liver depression and spleen deficiency,
and liver—kidney Yin deficiency (P<0.05), while for liver cirrhosis, there were no significant differences be-
tween the three syndromes (P>0.05). The comparison of the area percentage of LBP features between the two
diseases with the same syndrome showed that for internal retention of damp—heat, there were significant differ-
ences in 54 slices between the patients with liver cirrhosis and the patients with chronic kidney diseases
(P<0.05) ;for liver—kidney Yin deficiency, there were significant differences in 46 slices between the two
groups of patients ( P<0. 05) ;for liver depression and spleen deficiency, there were no significant differences be-
tween the two groups of patients ( P>0.05). The comparison of area percentage between the three syndromes of
internal retention of damp—heat, liver depression and spleen deficiency, and liver—kidney Yin deficiency showed
significant differences in 2 slices (P<0.05). Conclusion: An analysis based on the LBP features of ocular images
shows a significant difference between liver cirrhosis and chronic kidney diseases, as well as a significant differ-
ence between the two diseases with the same syndrome, while the comparison of different syndromes for the same
disease shows a difference in patients with kidney diseases, with no significant difference between syndromes in
liver cirrhosis patients. The technique based on the LBP features of ocular images are more sensitive differentiation
between diseases than syndromes.

[ Keywords ] liver cirrhosis; chronic kidney disease; ocular imaging feature ; syndrome comparison ; local
binary model
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