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Objective Evaluation of Sublingual Veins Using Color Differences

Young-Jae Park, Young-Bae Park

Dept. of Biofunctional Medicine and Diagnosis,
College of Oriental Medicine, Kyung—Hee University

Background: Although several efforts have been made recently to grade the severity of sublingual veins, these
methods still meet some problems: clinicians' subjectivity and diversity of lighting conditions.

Objectives: The purpose of our study was to quantify the severity of sublingual veins using CDs (color differences),
and to verify clinical validity of the parameters of sublingual veins using CDs.

Methods: We photographed the inferior surface of subjects' tongue from 74 subjects. CDs were computed through
two sets of mean L*a*b* values extracted from BRC (black reference color) and the inferior surface of the tongue.

We assumed that SVI (sublingual veins index) normalized percentage of a reciprocal of CDs between BRC and
the inferior surface of the tongue including sublingual veins and BISV (black index of sublingual veins) percentage
of a reciprocal of CDs between BRC and the main trunk of sublingual veins could be applied as quantitative
parameters of sublingual veins and examined whether there are meaningful correlations between CDs and subjective
grading by the clinicians or not.

Results: There were high positive correlations of SVI and BISV to clinician evaluation respectively (I““O 715,
0.634). We computed a multiple regression equation which includes SVI and BISV as independent factors (*=0.60);
Y= 0.711+ 0.046X,+ 0.205X, (Y: the severity of sublingual veins, X;: SVI, Xa: BISV).

Conclusions: We conclude that the severity of sublingual veins can be quantified through SVI and BISV,
minimizing the clinicians' subjectivity and the diversity of lighting conditions.

Key Words: Oriental traditional medicine, tongue, sublingual veins, reference standards.
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Table 1. Age Distribution by Gender

Age Male Female Total
20 1 0 1
20~29 1 5 6
30~39 1 6 7
40~49 3 15 18
50~59 7 18 25
60~69 9 6 15
>70 1 1 2
Total 23 51 74
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Fig. 1. Photograph of the inferior surface of the tongue including sublingual veins with 5 reference colors.
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Fig. 2. Computing of color differences between the inferior surface of the tongue (including and excluding sublingual
veins) and the black reference color. A: main frunk, B: accessory branches, C: ROI (region of interest) of
the inferior surface of the tongue excluding sublingual veins, D: ROl of the inferior surface of the tongue
including sublingual veins, E: ROI of the black reference color, F: color differences between D and E, G:
color differences C and E, H: ROl of the main trunk, I color differences between E and H.
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Fig. 3. Enlargement of the main trunks (A) and development of the accessory branches (B) of sublingual veins
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Table 2. Descriptive Statistics of SVla and BISVb

Index Number Minimum Maximum Mean Standard Deviation
SVla 74 1.18 50.76 20.83 11.27
BISVb 74 297 12.13 5.44 1.71
a: sublingual veins index, b: black index of sublingual veins
Table 3. SVla and BISVb by Gender
Index Gender Sig.
Male Female
SVIa 21£11° 2112 0.943
BISVb 52+2.1 5.5+1.5 0.514

a: sublingual veins index, b: black index of sublingual veins,
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: values are mean + SD.
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Table 4. Pearson’s Rho Correlation Coefficients between 4 Indices by 3 Clinicians’ Evaluation

Enlargement Grade

Development Grade

Black Grade of Total Severity of

Index of Main Trunk of Accessory Branches  Sublingual Veins Sublingual Veins
Enlargement Grade of 1
Main Trunk
Development Grade of 0.613"
Accessory Branches )

Black Grade of - -

Sublingual Veins 0.791 0.602 1

Total Severity of 0.903" 075" 0.901" |

Sublingual Veins

™. P< 001
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Table 5. Pearson’s Rho Correlation Coefficients between SVla, BISVb and 4 Indices by 3 Clinicians’ Evaluation

Index SVia BISVb
SVIa 1 0.528"

BISVb 0.528" 1
Enlargement Grade of Main Trunk 0.731" 0.647"
Development Grade of Accessory Branches 0.538" 0316~
Black Grade of Sublingual Veins 0.593™ 0.611"
Total Severity of Sublingual Veins 0.715" 0.634"

a: sublingual veins index, b: black index of sublingual veins, " P< 0.01
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