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Fig.1 Evaluation diagram of ROI labeling and color difference of
lesional and surrounding normal regions in early esophageal cancer

A': Original image of early esophageal cancer; B: Labeled image of
early esophageal cancer ; 1: WLI mode; 2: NBI mode; Black circle 1-
5: mucosa of lesion area; black circle 6-10: mucosa of the surrounding

normal area.
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Fx1 WAELWTILER [v+s,n(%)]
Tab.1 Baseline comparison data between

the two groups [¥+s,n(%) ]

Early esophageal ~ Non-cancer

Characteristics ~ cancer group group x*t value P value
(n=155) (n=58)
Age (years) 66.7+8.0 64.0£9. 5 1.924 0.058
Gender 3.008 0.083
Male 122(78.7) 39(67.2)
Female 33(21.3) 19(32.8)
Color of lesion 0.544 0. 461
Reddish 146(94.2) 53(91.4)
Discolored 9(5.8) 5(8.6)
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Tab. 2 Analysis of color difference between early esophageal group and non-cancer group under WLI and NBI modes (x=s)

DE Mode Early esophageal cancer group (n=155) Non-cancer group (n=58) P value

WLI 10. 950+2. 989 7. 676x4. 087 <0. 001

DE 1976 NBI 16. 250+4. 402 9.974+5. 784 <0. 001
P value <0. 001 0.015

WLI 9. 150+2. 908 5.495+3.312 <0. 001

DE 1994 NBI 15. 980+4. 383 9.433+5.563 <0. 001
P value <0. 001 <0. 001

WLI 8. 688+2. 834 5.345+3.170 <0. 001

DECMC NBI 16. 029+4. 955 9.909+6. 299 <0. 001
P value <0. 001 <0. 001

WLI 8.565+2. 794 5.169+3. 125 <0. 001

DE 2000 NBI 15. 128+4. 263 9.293+5. 454 <0. 001
P value <0. 001 <0. 001
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Tab.3 Diagnostic efficiency of four color difference calculation
formulas in WLI and NBI modes

Cut-off  Sensitivity ~ Specificity PPV~ NPV
Mode  Formula

value (%) (%) (%) (%)
CIE 1976 6.97 93.5 51.7 83.8 75.0
Wi CIE 1994 7. 60 74.2 72.4 87.8 51.2
’ CIE CMC 7.03 73.5 72.4 87.7 50.6
CIE 2000 6.16 82.6 63.8 85.9 57.8
CIE 1976  10.93 96. 8 58.6 86.2 87.2
NBI CIE 1994  10.91 95.5 62. 1 87.1 83.7
CIE CMC  10.21 94.2 60. 3 86.4 79.5
CIE 2000  10.25 92.3 63.8 87.2 175.5
101 — =
08T
206
z
7
5 AUC 95%CI
» 04 —— WLI-CIE 1976:0.731(0.645-0.816)
—— WLI-CIE 1994:0.795(0.724-0.865)
—— WLI-CIE CMC:0.785(0.711-0.858)
—— WLI-CIE 2000:0.786(0.714-0.858)
— NBI-CIE 1976:0.803(0.725-0.881)
0.2 —— NBI-CIE 1994:0.824(0.752-0.897)
— NBI-CIE CMC:0.804(0.725-0.882)
~—— NBI-CIE 2000:0.808(0.732-0.884)
— Reference line

0 0.2 04 06 0.8 1.0
1-Specificity
E2 WLIFINBIZE4MEEAR TISHBHAERE
@R ERI ROC M2k
Fig.2 ROC curves of WLI and NBI in the diagnosis of

early esophageal cancer and non-cancerous lesions

under four color difference formulas
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Tab.4 Analysis of color difference between WLI and NBI modes on L* (x+s)

Mode L# Early esophageal cancer group (n=155)  Non-cancer group (n=58) ¢ value P value
Lesion 51. 5646. 195 54.455+7. 086 2.913 0. 004
Surrounding 60. 059+5. 945 58. 6286. 345 -1.536 0.126
Wi ¢ value 12.319 3.341
P value <0.001 0.001
Lesion 48.5576. 957 54. 638+8. 308 5.378 <0. 001
Surrounding 64. 048:6. 559 62. 872+7. 255 -1.131 0. 260
Nt ¢ value 20. 170 5.686
P value <0.001 <0.001
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#®5 WLIFINBI#ERZEa* FRIBHERSHH (7xs)

Tab.5 Analysis of color difference between WLI and NBI modes on a* (x+s)

Mode a* Early esophageal cancer group (n=155) Non-cancer group (n=58) t value P value

Lesion 34.672+5. 618 34.221+5.272 -0.531 0. 596

Surrounding 32.196+4. 878 31.559+4. 774 -0. 854 0.394
Wi ¢ value -4.144 -2.850

P value <0. 001 0. 005

Lesion -2.194+4.238 -2.335+6. 083 -0. 162 0.871

Surrounding -5.940+4. 076 -5.766x4. 495 0.270 0.787
ot ¢ value ~7.932 -3.455

P value <0. 001 0. 001

&6 WLIFINBIRXZEb* LRI BHERON (rts)
Tab. 6 Analysis of color difference between WLI and NBI modes on b* (x=s)

Mode b* Early esophageal cancer group (n=155) Non-cancer group (n=58) ¢ value P value

Lesion 25.461+4. 880 25.900+4. 268 0. 604 0. 546

Surrounding 24.532+5. 140 24.221+4.363 -0. 409 0. 683
Wt ¢ value -1.632 -2.095

P value 0. 104 0.038

Lesion 11. 146+2. 119 12.031+2. 539 2.567 0.011

Surrounding 11.898+1.479 11.993+1. 614 0. 407 0. 684
Nt ¢ value 3.624 -0. 096

P value <0. 001 0.924
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An exploratory study on the identification of early esophageal cancer

and non-cancerous lesions based on Lab color space
Zhang Yongxin, Chen Hanwen, Fan Renyu, Li Yang, Wang Yalei, Zhao Yuanyuan
(Dept of Gastroenterology , The First Affiliated Hospital of Anhui Medicine University , Hefei ~ 230022)

Abstract Objective To explore the clinical application value of CIE 1976 L*a*h* (Lab) color space in the dif-
ferential diagnosis of early esophageal cancer and non-cancerous lesions. Methods We selected the endoscopic
images of patients with esophageal lesions confirmed by pathology who underwent white light imaging endoscopy
(WLI) and narrow band imaging endoscopy (NBI). Five regions of interest (ROI) were selected respectively from
the mucosa of the lesion area and the mucosa of the surrounding normal area for labeling. The Lab color space pa-
rameters were extracted and counted, and the color difference values (AE*) were calculated. Results A total of
213 eligible patients were included for analysis in the study. In WLI and NBI modes, there were differences in mu-
cosal color between the early esophageal cancer group and the non-cancer group (P<0.05). Compared with WLI
mode, NBI mode could significantly increase the color difference between early esophageal cancer and non-
cancerous lesions (P<0.05). The lightness component value (L* value) of the early esophageal cancer lesion area
was lower than that of the non-cancerous lesion area, and this color difference was more significant in the NBI mode
(P<0.05). In WLI mode, there was no significant difference in yellow-blue component value (b* value) between
the mucosa of early esophageal cancer and non-cancerous lesions. However, in the NBI mode, the b* value of the
mucosa in the non-cancerous lesion area was higher than that in the early esophageal cancer lesion area (P<0. 05).
On the red-green axis, the mucosa of the early esophageal cancer and non-cancerous lesions was red in WLI mode
and green in NBI mode. There was no significant difference in red-green component value (a* value) between the
two groups. Conclusion There are color differences between early esophageal cancer and non-cancerous lesions
under WLI and NBI. The color of early esophageal cancer is darker under WLI, and the color of non-cancerous le-
sions is yellower under non-magnified NBI mode. Lab color space is helpful to identify early esophageal cancer and
non-cancerous lesions.

Key words early esophageal cancer; non-cancerous lesion; white light imaging endoscopy ; narrow band imaging
endoscopy; Lab color space; CIE color space
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