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Abstract: Objective White light imaging (WLI) and linked color imaging (LCI) were used to study the

endoscopic manifestations and associated risk factors for gastric cancer after eradication of helicobacter pylori (HP).
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Methods Clinical data of 138 patients who underwent esophagogastroduodenoscopy (EGD) using WLI and LCI at
least 1 year after successful HP eradication from January 2017 to December 2021 at this institution were
retrospectively analyzed. They were categorized into CA group (gastric cancer detected, n =62) and NC group
(gastric cancer not detected, n = 76). Eight endoscopic manifestations of the two groups in WLI and LCI modes,
respectively, were observed, and the risk factors associated with the development of gastric cancer after HP
eradication were analyzed by multivariate Logistic regression modeling. Results The frequency of moderate-to-
severe gastric mucosal atrophy and map-like redness were significantly higher than those in the CA group compared
to the NC group when endoscopy was performed in both WLI and LCI modes (WLIL: 77.4% vs 60.5%, P = 0.034;
67.7% vs 36.8%, P=0.000, respectively; LCI: 79.0% vs 60.5%, P=0.020; 79.0% vs 43.4%, P =0.000,
respectively), and the frequency of regular arrangement of collecting venules (RAC) was significantly lower in the
CA group compared to the NC group (WLI: 45.2% vs 84.2%, P =0.000; LCI: 40.3% vs 82.9%, P =0.000). In
contrast, the frequency of the other five endoscopic manifestations was not statistically significant. Multivariate
Logistic regression analysis revealed that map-like redness was an independent risk factor for gastric cancer after HP
eradication (WLI: O}? =2.96, 95%CI: 1.36 ~6.45, P=0.006; LCI: O}? =4.87, 95%CI: 2.04 ~ 11.62, P=0.000),
while RAC was a protective factor (WLI: 0}? =0.16, 95%CI: 0.07 ~0.38, P=0.000; LCI: 0}3=0.13, 95%CI:
0.06 ~ 0.32, P=0.000). Conclusion The presence of map-like redness and the absence of RAC were independent
risk factors for gastric cancer detected after successful HP eradication.

Keywords: white light imaging (WLI); linked color imaging (LCI); gastric cancer; map-like redness; regular

arrangement of collecting venules (RAC)
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kG B EE (CAYL, n=62) FRKGI T EE
FIEE (NCH, n=76). CAHA HRMEA LIFLN
BRI 8 6] (12.9%), NCAL321 (42.1%). 4
2 b, IR HPIG, 5841 (93.5%) HE A,
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ZINZEM . P<0.05 NEFHGI-E X,

==}
H

BERACRET, BRI

F1 WAHABRE-RARLLK
Table 1 Comparison of general data between the two groups
205 AR5 PRI (72011 HRBR HP B /45
CA4(n=62) 68.00(63.75,72.25) 45/17 4.00(3.00,4.00)
NCHl(n=76) 66.00(61.00,70.00) 61/15 3.00(3.00,4.00)
ZIE 1.70 1.13° 0.99
P{E 0.090 0.287 0.320
TE: 1R XCME.
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45, 77.4% M 605%, P=0.034; & KR LT,
67.7% F136.8%, P=0.000), i id WLI #2002 1)

2.1

LCIFEEEZE4S6; ¢ WLU R Liet; D LCU R Lt B WL FGEBER K F. LCIF4%5%
LCI R ; 1. WLI Rk R4 J: LCI FyRiEMRL; K: WLI FHEIFERLL; L. LCI bR
LCT FHHYTHi#E; 0: WLI FRAC; P: LCI FRAC.

WLIFILCI TR ELE R

Endoscopic findings under WLI and LCI

RAC, CAZHHBLR BALT NC2H (45.2% F184.2%,
P=0.000), it LIS A B b — 8 1 15 R 22 40
L EIRE AL, TECAHP IR & T NCH (h-HE
HEEZESE, 79.0% H160.5%, P=0.020; HiEkE%
41, 79.0% M 43.4%, P=0.000), i LCIA = W%¢
1 RAC, CA Z4 i 3 U] B AL T NC 4 (40.3% F1
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82.9%, P=0.000). PI4LEFH WLIHLCIAL K T ULge
M bR A | SREERP R . BRI . SR R LR
RRYEBHE LA, 2R TERIFEE L (P>0.05),
LCI 82 2 bk WLI AR X AT D G b T8 1) R 78 1 2 21
(23.9% F15.1%, P=0.000), W32,
22 MBRHPEREBEWEKEER
g%ELogi%tic B HT 45 R B s, IR B
HP J5, i1 WL A1 LCT X022 21 b [ #F & 21 0% & E
B R INZE (WLI: OR=296, 95%CI: 1.36~
6.45, P=0006; LCI: OR=487, 95%CI: 2.04~
11.62, P=0.000), i1t WLI Al LCT 5 2 WL %5 3] Y
RAC 2 & & B IR 9 1 2 (WLI: OR=0.16,
95%CI:  0.07~038, P=0000; LCI: O R=0.13,

95%CI: 0.06~0.32, P=0.000)., WL#3,
23 TIHANFERELERILER
231 ARLBFRXLGHAEHZ WLIEX T N4
o b2 RbE CAHY, A S4UITEMRER HPRTTCH
JE?E SBIfFE H . NCh, F 44 BITEARFR HP
A E L, 20IfFfEERL . EIXERLT, W
ZHHRAE WLIR T R b -F R S R s . KT
RELMRAC MR LA, ZRA G EE S (h-
Y FIREES . 75.9% M 47.7%, P=0.004; &
FERELL: 66.7% H134.1%, P=0.001; RAC: 46.3% Fil
86.4%, P=0.000). 74 BiLT, WALEH WLIEL
A TFTAHARACHBERILE, ZRAFRITFEX
(37.5% M181.3%, P=0.042), W4,

F2 WABEWLMLCIEXTHROESERHIAELER F(%)
Table 2 Comparison of the incidence of WLI and LCI endoscopic examination results between the two groups n (%)

251 h-mE RS LRl SEEINR Bk UGBMERL bEMRL T RAC
WLI
CAZl(n=62) 48(77.4) 60(96.8) 3(48)  16(25.8) 2(3.2) 42(67.7)  20(323)  28(45.2)
NC 4 (n=76) 46(60.5) 70(92.1) 1(1.3)  15(19.7) 5(6.6) 28(36.8)  17(22.4)  64(84.2)
X1E 4.49 0.64 0.51 0.72 0.25 13.04 1.70 23.43
PIH 0.034 0.423 0.473 0.395 0.615 0.000 0.192 0.000
LCI
CA#H(n=62) 49(79.0) 62(100.0) 3(48)  20(323)  12(19.4) 49(79.0)  21(33.9)  25(40.3)
NC#H(n=76) 46(60.5) 73(96.1) 1(1.3)  17(224)  21(27.6) 33(43.4)  18(237)  63(82.9)
X 5.45 0.99 0.51 1.70 1.29 17.96 1.75 26.78
PIH 0.020 0.320 0.473 0.192 0.257 0.000 0.186 0.000

*3 MEBEHPERAEBENEREEERSN

Table 3 Risk factors analysis of gastric cancer after HP eradication

R B SE Wald x* OR 95%CI P{H
WLI
rh— i RREE S 0.68 0.44 2.35 1.97 0.83 ~ 4.70 0.126
HPEIRE A 4L 1.09 0.40 7.44 2.96 1.36 ~ 6.45 0.006
RAC -1.81 0.42 18.20 0.16 0.07 ~0.38 0.000
LCI
rh— o AR R 0.57 0.46 1.56 1.77 0.72~4.33 0.212
Hb IR R AL 1.58 0.44 12.73 4.87 2.04 ~11.62 0.000
RAC -2.01 0.44 21.00 0.13 0.06 ~ 0.32 0.000
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232 AALBRELAOWAEFLCIEXT Wik
s Rk s EICHETRREE T, P TELCL
BT P - IR A . M BT K ZLFT RAC
MHER LA, ZRWASIMFE X (h-HEE R
FE 4. 77.8% M 47.7%, P=0.004; Hi & KE % 20 .

77.8% F1 45.5%, P=0.001; RAC: 40.7% 1 84.1%,
P=0.000). 7EA B EE D, WAREELC
B QR PR b [ RE & 2T R RAC B BESR L8, 2257
VIt E L (HERE R L. 87.5% Fl 40.6%,
P=0.048; RAC: 37.5%H181.3%, P=0.042)., W5,

4 FEABEENHHABEWLIEXTHNRERELSRIEE 6(%)
Table 4 Comparison of WLI endoscopic examination results between the two groups
of patients with or without gastric cancer history n (%)

215 - EFEES LRl SEER BENK TBMERL JBERERL G RAC
JCE R
CAd(n=54) 41(75.9) 52(96.3) 3(5.6) 13(24.1) 1(1.9) 36(66.7) 16(29.6) 25(46.3)
NC#4i(n =44) 21(47.7) 38(86.4) 0(0.0) 8(18.2) 2(4.5) 15(34.1) 7(15.9)  38(86.4)
X1a 8.30 2.00 1.00 0.50 0.03 10.31 2.54 16.95
PIA 0.004 0.157 0.318 0.480 0.857 0.001 0.111 0.000
AREE
CA#H(n=8) 7(87.5) 8(100.0) 0(0.0) 3(37.5) 1(12.5) 6(75.0) 4(50.0) 3(37.5)
NCH(n=32) 25(78.1) 32(100.0) 1(3.1) 7(21.9) 3(9.4) 13(40.6) 10(31.2) 26(81.3)
X1a 0.01 0.00 0.21 0.00 1.81 0.34 4.15
PAE 0.921 1.000 0.648 1.000 0.178 0.562 0.042
*k5 FABEEMNAAEEE LCIHEXTHNEREERILE F1(%)
Table 5 Comparison of LCI endoscopic examination results between the two groups
of patients with or without gastric cancer history n (%)
205 h-mEEREES LRl SEENOR FERK TRk sERCRL IRHREE RAC
T B
CA#L(n=54) 42(77.8) 54(100.0) 3(5.6) 16(29.6) 10(18.5) 42(77.8) 17(31.5)  22(40.7)
NCZ(n=44) 21(47.7) 41(93.2) 0(0.0) 8(18.2) 15(34.1) 20(45.5) 7(15.9) 37(84.1)
X1H 8.27 1.85 1.00 1.72 2.33 10.90 3.18 19.02
PiH 0.004 0.174 0318 0.190 0.079 0.001 0.075 0.000
A BEL
CAH(n=8) 7(87.5) 8(100.0) 0(0.0) 4(50.0) 2(25.0) 7(87.5) 4(50.0) 3(37.5)
NC4(n=32) 25(78.1) 32(100.0) 1(3.1) 9(28.1) 6(18.8) 13(40.6) 11(34.4) 26(81.3)
X1a 0.01 0.00 0.58 0.00 3.91 0.17 4.15
PAH 0.921 1.000 0.448 1.000 0.048 0.683 0.042
233 ARBHPJE A A FEWY % H F Logistic W RACEWINMRIEHP 5 &4 RO MEPHERE

7 54 FEWLIRA T, XFFIE WL EA,
Hi B RE 2 41 R AR BR HP J5 & 2L B 9 B e [ 2
(0 R=3.00, 95%CI: 113~799, P=0028) ,

(OR=0.13, 95%CI: 0.04~039, P=0.000). 7F
LCIBEUR , X0 B wy B, B &
20 % N U AR BR HP R KRB R fE R
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(03{:370 95%CI: 129 ~10.64, P=0.015), XI OR=013, 95%CI: 0.04~036, P=0000; 4 &
B A 5w mia, RACHZE K #1. OR=0.16, 95%CIL: 0.02~1.00, P=0049). U
IJJ*E[%%HPEEGE%EEM%TP‘@I% (T B, #6,

*6 WMKRHPEELBEENEEZETENSERE Logistic BIFS#
Table 6 Multivariate Logistic regression analysis of gastric cancer in patients with or without a history of gastric cancer
after HP eradication

JCH s
[HZR -
B SE Wald x* OR 95%C1 P{E
WLI
rh - R R R 1.01 0.53 3.66 2.74 0.98 ~7.69 0.056
IR 21 1.10 0.50 4.85 3.00 1.13~7.99 0.028
RAC -2.04 0.55 13.58 0.13 0.04 ~ 0.39 0.000
LCI
rh— i B AR 0.87 0.53 2.70 2.38 0.85 ~6.72 0.101
HiEIRE R 4T 1.31 0.54 5.89 3.70 1.29 ~ 10.64 0.015
RAC -2.08 0.54 14.70 0.13 0.04 ~ 0.36 0.000
EER-tnn
S S -
B SE Wald x* OR 95%CI P{E
WLI
- S AR EE 1.01 1.27 0.63 274 0.23 ~ 33.25 0.429
HbEIRE 4T 1.21 0.98 1.54 3.36 0.50 ~22.71 0.215
RAC -1.69 0.90 3.51 0.19 0.03 ~ 1.08 0.061
LCI
rh - W AR R 0.88 1.28 0.48 242 0.20 ~ 29.46 0.489
HhEIRE R 2L 232 1.18 3.83 10.15 1.00 ~ 103.36 0.050
RAC -1.86 0.95 3.86 0.16 0.02 ~ 1.00 0.049
3 itig TR BRI, I 55 S T i f A B A

= ==K |~ npas UEIIJ, "I“ﬁﬁ%:\lo
3.1 REBRHP &4 BENIGKIK B —

AT HP REROTRARIILEC. HP IR AIFELERAEN] 30 PR S0 F RAC B AR
PR, (LARBRHP IR RN . T g o s i L b TABR
KR C I S T ARG HP 19 . AENEE N IR SR R O REAS N LT A g
B REAL, BT HRER HP 5 A9 2253000, R0 HP W, HBERE R LT FIRACEE . 2HRGHPS, RS
BRI 1) 5 et L HP BEE A B e T RISy v i T B R 22
AR FRRATERR HP IS B BN, 500 bl MRPERERLT RS
WAFE R EN, SR, FIRDEASEARR R A R AR, AR R HP S R A A BT
Rtk DB, BRI A IMUE ROFES SR, USRS AR, RS R
WS RIS OLT . BEMRBR HP R B kA %k B . MR R LTEMRER HP Y, PR
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B HP G EMRAE P , N N RIIFAZ IR
M AR F R kA, MfERBRHP S, W
IR A 21, AR PRI, i b A AR
FrHP 5 A4 Bomn e e 2R, Wrlaeea B w8
FRIIAR R HP J5 A A W 98 00 00 My B R R 7
ARG, IR R LT S AR BR HP J5 kA B e
WA, WLIF ORN 296 (95%CI: 1.34~645,
P=0.006), LCI'F ORM 4.87 (95%CI: 2.04~11.62,
P=0.000), EHINN, HEIFEARLEMRER HP 5 A4
(ER LAY S

322 ke E FEARMST, Wb e —
N BAG A 25 R IE AR SRR HP J5 & 2E B b ST fE 16
N, R R AR ARNEE, ASNE
Th bR AR R AR, W B R AR A
T R/INAI™ R 2 X ) W 5 Sy A 1 2 ST
fals R R = A far . 5 i RS IR i L s
AL RS (operative link on gastric intestinal metaplasia
assessment, OLGIM) A8 251 [ 2 A6 A= N 85 4y
K R B
metaplasia, EGGIM) PYACHFSE %W, i R4k
AMBREE (H5%E. BMAmEHK) A ERE (8
JE . REMERE) & OLGIM Y434], OLGIM I/
VIR KA B RS R N 2R . mils bR A
R (B8, HANEIKR) MA/N (JRih<30%,
72 >30%) W EGGIM IPESY, EGGIM=5 /3K
EREINEL YA S

RAC #: %k BEAEXT T RAC 58 K Z 4R J2:
Fil 58 HP GRS AT 09, R HP IR 5 % AE i
UM, AU IAN, RACES SORE 4=
bR RTER A, R RN RE MBI . 2
JEYL HP I, SORE AU 2330 B R, 18 A /N M 4E
K, T2 RAC AR BN AT L), 2830 HP AR
B, 4 ARE 40 58 421 R Bz Wi iF, RAC ] LA
HI, RACHAATES A, J—Fml i R AEH, ik
ANy, BEAEARRR G HP B3, 29H — k2
RACHIYE. YAGIZEIRYBE5E, A 68% 3214 1E
BCIARBR HP J5, R KB RACE I, TEADIIE
Hr, RACHARER HP 5 &8 B R R =, R
RACHUR , JEARBR HP J5 &4 B i M7 fa i &R
WLI T ORJ 0.16 (95%CI: 0.07 ~0.38, P=0.000),
LCI F ORY 0.13 (95%CI: 0.06~0.32, P=0.000),

(endoscopic grading of gastric intestinal

TEME A TG B e s ik — B A B, RACHA
WAt HRr, RACHISEMBLEIFIRE D, B
WA, REARER HP J5 , 151 B9 S8 A 40 M A sk
DR, PAMERITA 225 . EH NN, XA R
i) RAC EE 8, F3 HP S B F AR HP J5 & 4= B
RN Z—. MEBHP G, RACHI S5 HAENA,
IR B kA K RIOCR, b F—2 i RiaE
T AR
3.3 AMRIEMRME

ARHFGE S — Ty | BRI SY , BEA AR
N, RN BB AR A TG B e s A T A AL R
AN, KA RERRR T VRIg MR LS, A7
Tt P BEAG A 485 SRR LCTBREX T (R B ARG 1 SR A I
T WL TR R . BRI T R i B2 3
JLCIET, PNBRERAE B A 200 191 1) a5 47 5 IN B b=
i, (B TR EE, IR
LIRS AT S BRAE T SR, X T RE SR N
BeR A ZE R

i BTk, b R 2 210 F RAC SR 2 B2
MR HP Ji5 & A B (S S R PR o I AR AR BR
HP J&5 N85 A7 b B RE & 21 F/al RAC iR 1) SR 3
N AT R IRE T o

& £ X B
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