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[ Abstract | Objective To explore the objective indicators of tongue and pulse manifestations in patients with
endometriosis diseases by collecting the data of tongue and pulse manifestations of patients with endometriosis diseases
by digital tongue and pulse diagnostic instrument. Methods The endometriosis disease group included 72 patients with
endometriosis diseases who were treated in Department of Gynecology (Professor ZHANG Tingting), Yueyang Hospital
of Integrated Traditional Chinese and Western Medicine from Jun. 1, 2021 to Sep. 15, 2022. The normal group included 35
healthy adult women recruited by the Physical Examination Center of Shuguang Hospital, Shanghai University of Traditional
Chinese Medicine. Results In terms of age, there was no significant difference between the endometriotic disease group
and normal group (P>0.05). In terms of tongue color, the values of zhiCon, zhiASM, zhiENT, zhiMEAN, zhiCltB, zhiClrl,
zhiClrLa, zhiClrCb, and zhiCIrLb in the endometriosis disease group were significantly different from those in the normal
group (all P<<0.05), while there were no significant differences in the values of zhiCIlrR, zhiClrG, zhiClIrS, zhiClrL, zhiClrY, or
zhiClrCr between the 2 groups (all 2>0.05). In terms of tongue coating color, the values of taiClrR, taiClrB, taiClrl, taiClrS,
taiClrLa, taiClrLb, taiClrCr, and taiClrCb in the endometriosis disease group were significantly different from those in the
normal group (all P<<0.05), while there were no significant differences in the values of taiClrG, taiCIrL, or taiCIrY (all 7>0.05).
In terms of texture and thickness of tongue coating, there were no significant differences in the values of perAll, perPart, taiCon,
taiASM, taiENT, or taiMEAN between the 2 groups (all 7>>0.05). In terms of pulse manifestation, the values of h3, h4, hS, t4, h3/
h1, and h4/hl in the endometriosis disease group were significantly different from those in the normal group (all P<<0.05), while
there were no significant differences in the values of hl, t, t1, or t5 (all P>0.05). Conclusion There are significant differences
in tongue and pulse indicators between patients with endometriosis diseases and healthy individuals. It can provide objective
indicators for further research on the pathogenesis changes and clinical differentiation of endometriosis diseases.
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Tab 1 Comparison of tongue color indicators between 2 groups

Parameter Endometriosis disease n="72 Normal n=35 Statistic P value
zhiCon, xts 135.414:40.83 104.38 +-28.00 t=4.053 <0.001
zhiASM (X 1077%), M (IQR) 5.32(1.22) 6.02 (0.84) Z=—3.420 0.001
ZhiENT (X 10 %), M (IOR) 135.75 (9.67) 129.54 (5.90) Z=3.871 <0.001
zhiMEAN (X 10 %), x*s 3.56+0.55 3.160.42 t=3.753 <0.001
zhiClrR, x*+s 160.88+14.43 164.294+6.22 t=—1.337 0.184
zhiClrG, M (IOR) 98.00 (15.50) 99.00 (9.00) Z=—0.452 0.651
zhiClrB, M (IQR) 96.00 (14.50) 104.00 (9.00) Z=-—3.049 0.002
zhiClrl, M (IQOR) 118.00 (14.25) 122.00 (8.00) Z=—2.047 0.041
zhiCIrS (X 1077%), x*s 18.57£2.89 18.14£2.98 t=0.802 0.425
zhiClrL, M (IOR) 48.41 (6.15) 49.17 (2.85) Z=—1.255 0.209
zhiClrLa, x+s 2427+2.71 26.194+1.90 t=—3.773 <0.001
zhiClrLb, x5 11.73+£2.38 9.32+£1.66 t=5.387 <0.001
zhiClrY, M (IOR) 116.03 (13.33) 117.96 (6.81) Z=—1.381 0.167
zhiClrCr, x£s 154.85+2.75 155.87+£1.91 t=—1.984 0.050
zhiCIrCb, x+s 117.95+£1.85 119.84+1.18 t=—5.516 <0.001

zhi: Tongue body; Con: Contrast; ASM: Angular second moment; ENT: Entropy; MEAN: Mean value; Clr: Chromaticity value; R:
Red; G: Green; B: Blue; I: Intensity; S: Saturation; L: Lightness; a: The red-green axis; b: The yellow-blue axis; Y: Luminance; Cr: The
difference between the red part of the RGB input signal and the brightness value of the RGB signal; Cb: The difference between the blue
part of the RGB input signal and the same brightness value of the RGB signal; M (/QR): Median (interquartile range).
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Tab 2 Comparison of tongue coating color, texture and thickness indicators between 2 groups

Parameter Endometriosis disease n=72 Normal n=35 Statistic P value
taiCliR, xts 142.03£20.65 150.97413.60 t=—2.326 0.022
taiClrG, x £ s 99.86+19.65 105.51£13.06 t=—1.542 0.126
taiClrB, x+s 95.81£19.62 106.77+14.00 t=—2.958 0.004
taiClrl, x £ 112.22£19.82 120.74413.40 t=—2.298 0.024
taiClIrS (X 107%), M (IQR) 14.84 (4.88) 13.13 (3.30) Z=2.796 0.005
taiClrL, x £ 46.461+7.88 49.27+5.16 t=—1.918 0.058
taiClrLa, x s 16.524£2.04 18.41£1.90 t=—4.594 <0.001
taiClrLb, M (IQR) 8.94 (3.04) 6.54 (2.26) Z=5.677 <0.001
taiClrY, x+s 112.19£17.01 118.41£11.30 t=—1.961 0.053
taiClrCr, M (IQR) 147.06 (2.61) 147.55 (2.72) Z=—2.065 0.039
taiClrCb, x £ s 119.97£1.58 121.81£1.20 t=—6.107 <0.001
perAll (X 10 %), M (IQR) 34.68 (16.95) 34.03 (11.88) Z=0.133 0.894
perPart (X 10™%), M (IOR) 67.47 (49.60) 66.96 (19.09) Z=0.139 0.889
taiCon, x5 146.53+53.42 134.94+47.70 t=1.089 0.279
taiASM (X 10™2), M (IOR) 5.07 (1.44) 5.42 (1.54) Z=—1.029 0.303
taiENT (X 10" °), M (IOR) 138.06 (12.17) 134.38 (12.04) Z=1.467 0.142
taiMEAN (X 107%), x+s 3.67+0.71 3.5940.63 t=0.616 0.539

tai: Tongue coating; Clr: Chromaticity value; R: Red; G: Green; B: Blue; I: Intensity; S: Saturation; L: Lightness; a: The red-
green axis; b: The yellow-blue axis; Y: Luminance; Cr: The difference between the red part of the RGB input signal and the brightness
value of the RGB signal; Cb: The difference between the blue part of the RGB input signal and the same brightness value of the RGB
signal; perAll: The ratio of tongue coating area to whole tongue area; perPart: The ratio of tongue coating area to tongue area without
tongue coating; Con: Contrast; ASM: Angular second moment; ENT: Entropy; MEAN: Mean value; M (IQR): Median (interquartile

range).
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Tab 3 Comparison of pulse manifestation indicators between 2 groups

Parameter Endometriosis disease n="72 Normal n=35 Statistic P value
hl,x=*s 9.24+4.43 10.34£4.13 t=—1.238 0.218
h3, M (IOR) 4.73 (3.68) 6.42 (3.49) Z=—2.122 0.034
h4,xxs 2.70£1.25 341+£1.61 t=—2.501 0.014
h5, M (IOR) 0.37 (0.54) 0.09 (0.27) Z=3.905 <0.001
t/s, M (IOR) 0.78 (0.18) 0.84 (0.16) Z=—1.824 0.068
tl/s, M (IOR) 0.13 (0.02) 0.13 (0.02) Z=—1.714 0.087
t4/s, xEs 0.34£0.03 0.36£0.02 t=—2.770 0.007
t5/s, M (I0R) 0.40 (0.05) 0.40 (0.04) Z=—0.331 0.741
h3/h1, M (IOR) 0.57 (0.17) 0.66 (0.11) Z=—2977 0.003
h4/h1, M (I0OR) 0.29 (0.12) 0.35 (0.13) Z=—2276 0.023

hl: The amplitude of the main wave, mainly reflecting the ejection function of the left ventricle; h3: The amplitude of the

dicrotic prewave, which reflects the elasticity of the arterial blood vessels and the state of peripheral resistance; h4: The amplitude of

the descending isthmus, mainly reflecting the state of peripheral resistance of the arterial vasculature; hS: The amplitude of the dicrotic

wave, mainly reflecting the compliance of the large arteries; t: Pulasation period; t1: The time between the starting point of the pulse

map and the peak point of the main wave, mainly reflecting the left ventricle’s rapid ejection period; t4: The systolic duration of the

left ventricle; t5: The diastolic duration of the left ventricle; M (/QR): Median (interquartile range).
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