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Endoscopic and pathological features of gastric mucosal injury
caused by bile reflux in children

Chen Mian, Fang Sheng, Yang Xiaohong, Jiang Lijiao
(Department of Pediatrics, Taizhou Hospital, Taizhou, Zhejiang 317000, China)

Abstract: Objective To investigate the effect of bile reflux on gastric mucosal injury in children and its
endoscopic and pathological features. Methods Between January 2019 and August 2025, this investigation
included 93 pediatric patients diagnosed with bile reflux gastritis (BRG) (BRG group) alongside 93 age-matched
controls exhibiting non-bile reflux gastritis (non-bile reflux gastritis) (non-bile reflux gastritis group).
Comprehensive evaluations were performed to analyze symptomatic presentations, endoscopic observations, and
histopathological differences between both cohorts. The bile reflux cases were further stratified based on endoscopic
grading of bile-stained mucosal appearances. Subsequent comparative analyses examined clinical symptoms,

endoscopic patterns, and tissue-level characteristics across varying severity classifications. Results The incidence
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of clinical symptoms such as nausea and vomiting, acid regurgitation and heartburn, as well as endoscopic findings
including mucosal erosion, bleeding spots, yellow staining, and bile spots in the BRG group were higher than those
in the non-bile reflux gastritis group, the differences were statistically significant (P < 0.05); Pathological
examination revealed that the incidence of interstitial edema, smooth muscle fiber hyperplasia in the lamina propria,
and superficial mucosal vascular dilatation were significantly higher in the BRG group compared to the non-bile
reflux gastritis group, active inflammation, Helicobacter pylori (Hp) infection, lymphoid follicular hyperplasia and
the proportion of moderate to severe inflammation, were lower in the BRG group than those in the non-bile reflux
gastritis group, and the differences were statistically significant (P <0.05). Comparison between children with
different grades of BRG: there were significant differences in the incidence or severity of clinical manifestations
(abdominal bloating) and endoscopic manifestations (hyperemia, yellow staining, and bile spots), as well as
pathological features (inflammation degree, superficial mucosal vascular dilatation, gastric foveolar hyperplasia)
among the grade I group, grade II group and grade III group (P <0.05). The incidences of abdominal bloating,
hyperemia, superficial mucosal vascular dilatation and gastric foveolar hyperplasia in grade I group were significantly
lower than those in grade III group (P < 0.0167). The incidences of yellow staining and bile spots in the grade I group
were significantly lower than those in the grade II group and the grade III group (P <0.0167). The inflammation
degree in the grade I group was significantly lower than that in the grade III group (P <0.0167). Conclusion
Pediatric cases of BRG exhibit more pronounced symptoms including nausea, vomiting, acid regurgitation, and
heartburn when contrasted with non-bile reflux gastritis. Endoscopic examinations frequently reveal mucosal
erosions, hemorrhagic lesions, yellowish discoloration, and bile deposits. Histopathological analysis demonstrates
characteristic findings such as interstitial edema, smooth muscle fiber hyperplasia in the lamina propria, and dilation of
superficial mucosal vasculature. The intensity of bile reflux correlates with clinical manifestations such as abdominal
bloating, mucosal hyperemia, yellow staining, bile spots, vascular dilation, and gastric foveolar hyperplasia.
Keywords: bile reflux; bile reflux gastritis; children; gastric mucosa; endoscopic examination; pathological features
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. BRGAL'D, H 484, L4a5fl; HFihsS5~14%,
F-H(956+£2.09) % W 1~80H, P
(3.87+1.12) M. non-BRGH P, 5474, 246
Bl AERYS ~ 144, V¥ (9.48+2.15) %5 JRfEl ~

TAH, P (3.65+1.04) NH . Wi BE— R
BHE, ZRIEGIEE X (P>0.05), BA L
o WR 1, AR ZEBCIZ AWM, ©
FEHEMES . K20251255.

®1 WAHBRE-RABLLER
Table 1 Comparison of general data between the two groups

PR 151(%)

205 7 ST
5 7
BRGA (n=93) 48(51.61) 45(48.39) 9.56+2.09 3.87£1.12
non-BRG 4 (n =93) 47(50.54) 46(49.46) 9.48+2.15 3.65+1.04
XA 0.02 0.26 1.39
PAE 0.883 0.797 0.167
T A X ES

ARRHE: 1) BRI . RN MR SE A
HAGEREREZ; 2) Flk5~ 1425 3) HZTMHE
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FROMB TR, XY RO T B
iR T 9, N 2EE e E e M9, %
OB RV AR €, | PRER OB 4L
1.4 SGitEFHE
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Bonferroni % 1F 7 81 %% i 35 MEKSE - (R IE I 1) i 357
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(P>0.05). W32,

2.2 BRG#5non-BRG HBF &R NERIILER
FH 578 1L A K i 2 )L # BRG 45 non-BRG 15 i 15

PG WL BE R L, B RN BED 2 JL# BRG

%2 BRG#4A5non-BRG Al KFRIMELE

PN GE FREVER I, b, BRGAHRBEER .
ML YRR BERY A A R B 2 5 T non-BRG 41,
LRGN (P<0.05), PiZHE LTI
ROk RAERILE, ZRBLSEITFEL
(P>0.05), WHR3IFE I,

B(%)

Table 2 Comparison of clinical manifestations between the BRG group and the non-BRG group n (%)

4151 R A K S Sty (LIS BRI
BRG#4(n=93) 86(92.47) 54(58.06) 62(66.67) 50(53.76) 47(50.54)
non-BRG 4 (n = 93) 90(96.77) 39(41.94) 48(51.62) 56(60.22) 54(58.06)
XAH 1.69 4.84 436 0.79 1.06
P 0.194 0.028 0.037 0.374 0.303

%3 BRG#HSnon-BRGABHERGNERIILE (%)
Table 3 Comparison of endoscopic findings of gastric mucosal injury between the BRG group and the non-BRG
group n (%)

5 Felfil K JBEJ: Hif s B JETT B
BRG#(n=93) 66(70.97) 44(47.31) 26(27.96) 28(30.11) 56(60.22) 49(52.69)
non-BRG % (n = 93) 58(62.37) 37(39.78) 14(15.05) 16(17.20) 0(0.00) 0(0.00)
X1E 1.55 1.07 4.59 4.29

PIE 0.213 0.301 0.032 0.038 <0.001 <0.001°

H: 724 Fisher S TIMER T

A B

A: BRGEJLESEMAEL Pl WRER T . KM, S gemiEyt
BE; B: non—-BRG L IEHRNEE T ol WREHRFE M A1k i
1 BRG5non-BRG BILBRENERN
Endoscopic findings of gastric mucosa in children
with BRG and non-BRG

Fig.1

2.3 BRG#5 non-BRG AfFIB4FFLL &L

BRG 4 RAEWE shik . HpJd&de . ke ug i A i
R AR R BE SAE (5 W AR T non-BRG 41, 22
SAGHEE X (P<0.05), [AFKE . EAZEN
A4 A: . R Z A R &A% BRG

i T non-BRGAL (P<0.05). WfkA=F1H /NUIEAE
HEAER,: WAL EZES (P>0.05). W#E4,
2.4 AEPEH RS FREIBRG 2JLHIGRRIL LR
SUBILME Ik B AR, ZRAEGHIT¥E X
(P<0.05). H, THAWHRMTMRA, 256
it L (P<0.0167) . 3418 LA TG KR
M RERILE, ZREHRITFEL (P>0.05).
W25,
25 AREETEADZHEIBRGEILEFERGEA
ERIMELER
SBJLFEIL . FEYRRTTBEAY & A R g, 2%
SWAEGHFEL (P<0.05), Hrp, [ AR
RARWBACT A, YRR BRERY & A5 0
MFONEZAMMEN, Z5HEHRITFEX
(P<0.0167), 3418 JLHAEINGERINN K AR T
B, ZRIgt¥EX (P>0.05). &6,
2.6 AEREH RS ZH BRG B JLARIBIFIELLER
RIRE R 43 900 BRG 8L 28 SE FR E W %
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BRI RO A 3 i B m . 34 JLRAER  MIEANE AR BT R4, ZRNA5IT
B, DREEBRZ MY s E /N AR R A FE X (P<0.0167) o 3 4 H A 45 WU BAFE 1Y &
R, ZRHARITFEX (P<0.05), Hri, ERLE, ZREGIHTFEL (P>0.05). Wk
I Ao R N b BB Z AP sk mE N FE 2,

% 4 BRGZHS5non-BRGAJRIBIFELLE:  H(%)
Table 4 Comparison of pathological features between BRG group and non-BRG group n (%)

4151 SEN BT ST kA Hp J&k 2y
LE i Git:s

BRG#1(n =93) 21(22.58) 68(73.12) 23(24.73) 2(2.15) 1(1.08) 19(20.43)
non-BRG 41(n = 93) 34(36.56) 50(53.76) 36(38.71) 7(7.53) 0(0.00) 58(62.37)
Y1ZAE 436" 2.84% 33.71"
P 0.037 0.005 1.000" <0.001
4151 LRI A [ 5K A RN TR g A R LAY ik EUNEG
BRG41(n =93) 19(20.43) 51(54.84) 32(34.41) 55(59.14) 8(8.60)
non-BRG 4 (n = 93) 45(48.39) 26(27.96) 16(17.20) 28(30.11) 3(3.23)
Y714 16.10" 13.85" 7.19" 15.86" 242"
Py <0.001 <0.001 0.007 <0.001 0.120

e 1) AXMHE; 2) NZE; 3) MR Fisher YIS,

x5 AEBETERSRHBRGBILMIGRRIMLE  Fi1(%)
Table 5 Comparison of clinical manifestations of BRG in children with different grades of bile reflux cases n (%)

251 AR Ml MXi SR Rty i AR
I 941 (n=37) 34(91.89) 19(51.35) 22(59.46) 13(35.14) 15(40.54)
442l (n = 35) 33(94.29) 20(57.14) 23(65.71) 21(60.00) 18(51.43)
M4 (n =21) 19(90.48) 15(71.43) 17(80.95) 16(76.19)" 14(66.67)
XY1u 0.30 2.24 2.81 9.96 3.68
P 0.859 0.327 0.246 0.007 0.159

e 15 R4, 23658042 (P<0.0167),

*6 AEEHTRRSRHBRGBILEHEBGHINERILLER 61(%)
Table 6 Comparison of endoscopic findings of gastric mucosal injury in BRG in children with
different grades of bile reflux cases n (%)

2151 FEL K i R iR B iyt 5E

I 941 (n=37) 22(59.46) 16(43.24) 8(21.62) 9(24.32) 0(0.00) 0(0.00)

T 4¢2H (n = 35) 24(68.57) 14(40.00) 9(25.71) 9(25.71) 35(100.00)” 28(80.00)”
W24 (n = 21) 20(95.24)” 14(66.67) 9(42.86) 10(47.62) 21(100.00)% 21(100.00)”
X1E 8.48 4.15 3.14 3.97

PAE 0.014 0.125 0.208 0.137 <0.001" <0.001"

. 1) MFisherBiIERE; 2) 5 IRAE, Z2RE40EYX (P<0.0167),
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R7 AREBHRTESRHIBRG BILMRIEISMELLE:  61(%)
Table 7 Comparison of pathological features of BRG in children with different grades of bile reflux cases n (%)

4151 SAETE S SRR TateA: Hp i
LS s ol 3
I %4 (n=37) 6(16.22) 34(91.89) 3(8.11) 0(0.00) 0(0.00) 6(16.22)
11 9440 (n = 35) 8(22.86) 24(68.57) 11(31.43) 0(0.00) 0(0.00) 7(20.00)
W24 (n = 21) 7(33.33) 10(47.62) 9(42.86) 2(9.52)" 1(4.76) 6(28.57)
Y1718 225" 14.51% 1.26"
PAH 0.325 0.001 0.226" 0.531
2] g R VN B REN B A At A BRI E A7k PN
I %41 (n=37) 6(16.22) 16(43.24) 10(27.03) 15(40.54) 0(0.00)
14441 (n = 35) 8(22.86) 20(57.14) 11(31.43) 23(65.71) 2(5.71)
M (n=21) 5(23.81) 15(71.43) 11(52.38) 17(80.95)" 6(28.57)"
Y714 0.68" 4.42" 4.04" 10.06"
PIE 0.712 0.110 0.133 0.007 0.001”

W 1) h2ME; 2) Z1H; 3) M Fisher EIHERZE; 4) 5 1 RAHK, BZRAGKIHTFEL (P<0.0167),

A B
A: TR R 5r 400 BRG UL E SE# ] W AR MR R
HEE & (HEYef, x100); B: MERRHS9H BRG EILHE
SERE O WL AR MR IEE & (WEShE) (HEZ(, x100),
2 AEETRRS%HBRG B BEFRERI
Fig.2 Pathological findings of the gastric antrum in BRG
children with different grades of bile reflux
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2AES
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2SRRI, HFEEREME, BRC Z MK
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kAR, JFFEEEE, HEEEZR: BRGHT
(Fadh. HRR) RImAYE, WK T HEEEE,
BRI T Mz 2R, FURBER, s IR E A

Ty, M RRASELEEYIREG, B2 T 8N
W, REPPIRE AR RO, R E R, non—
BRG W Z (K Hp &Yy . BRI 5 5 s AR g, 1
BE FEE R K, SEEE BRI AR AR, B
TYTEE B I shi i, INE AR, REEEK
I, ABF5EH, BRGHRILERES B
MK R ERAGEC o AT Dy ARV R T B
FIPE R, 25 ik B R PRI U Ak,
I T RERRE AR AN 3l vk s5 452 S BUR R AT RO Y
HEJEH TR NV PSSR AT, AU S
SRR R, S ENAEYHELRCE TR, 2
BB R N2 B s s, B A S
AR ENEYRMITH R R, SEENEIIT
1, NI B 25 5 5 R O AR B AR A 23l
B, BSENAY R 2 RS, XS E
JESf) 0 R B R, AL MR R . 1M1 non-BRG
BILRBRIBe DB &, FEIEH E R 5
5, TR R, SRR, R
FGE0 e HE AR T BRG AR, (EA51E =AY/, Hp
LRI 5 R BRI, KB ILIRBEAEAE R
i Flbe 0o R B, BN R 1A YT B v] 2 M hiE R 5 i
BRG A Hp e, vl RIS AEAE I R 5 Hp AHOG
HEERR R, SR T B RER B E , (K
SEIG I RAME L X A3 R T, 7 B B A
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3.2 BRGEJLS5non-BRG EJLBEFERGHNE
RIEFIE R AR E

BRG 5 non-BRG W i T i F 219 X 5 7E T -
BRG B I Al WA i 4, LR A S5k ] D) Ak
S AV 3 010855 %A OG, 1 non—BRG JEHTT 2
TARSCHR R Bl IR R B R SE G, KR
TR T H LR, A REHEEIR 5, X2
XA FAE R e E R A s bR . ABFSE T, BRG
HE NFIIAAAER g5, 755 BRGIZWinifE .
Horp, BRI YL & A %R 60.22%, AHITBE KA %
452.69%, FLEWT DHMMHEmEIL, 1 Hx
B LB IR ] Je BT Y K AEYTBE, 1M non—BRG 2H TG %%
TR e 0 Ko 5 S HE e MR T BER L . BRG 5 non-
BRG L, Y A /Dt BT 786 I 70 ol RN K i 2547
&, (HPZ R TCH] 25 5. BRG B JLH THAT 1452y
WLAsat, SR RMAB S, B E %
H, MR IR TR BEE R, 255 8 BRI R T
JEE, R, ABTHRARERENERE , 25551 & B SRR
SAEMFTM", non-BRG 22 1 Hp J&Je . BRI AN
REBGET R, ST B AkeERE K. 5K
SRR IR, BEBAAE LA FE I AK I R 3, B LR
FEPEIRLTBME LT R 1 BeAh, BRG ALEERE AN i a5
() % A2 R 7 T non-BRG 21 . H:JF K Al BE N -
BRG M B AR ESE IRV MR RO A B Ja, X R
A EAEEIRVE R, LT R B R T BE AR X T 55
R PR T 25 by SRS, AT PO R b B et . b
T M 45 R B 5 0 non—BRG B BER F1 M M A1 7
BRIEFF LA — B A], 450 BB R A 2
HER
3.3 BRGEJL5non-BRG & LB # &R 5w IE
HHE R X

MR RAE . R ZE S0 A A SE A RS R 1Y
UL HERAE . EARIE SR B8, JCiB 2 BRG
JL, &JEnon-BRG L, YR MBUIRIAZESR, {14
BRG LI T Mkl . LR 5L E Jis A4
FREREFNIS M 5 R B A AL O, IR0 S
JoAb A B R AR B R, B BE e
J1J5 I B A 7 P B AR LB AR
PR B, AR, REEARAE LURS .
HhF . HILEA TGS R R TIE, BRI 4
UL, BRI, AES IR AZE L A

A, TERAEFERE RS P 10, Ao, MdLs
LB FERIEL LR . hEERAE I, ABRG &L
FXTEERR, TE SRR & A R AL, R T RS
25 8 R R AL A7 6 25 5 A ¢ JL3E non—
BRG i [H =22k Hp e, R A %K 62.37%. Hp
A L R AN R A, A I IREE RN A A i A
FREEWIT, DI B2 TG I 40 R 9 £ 4 i 3
T8, 51 BRI 2h I AR A M A ", L
# BRG J& H FHRVT BR M IR B B 5 b, VT I Y
SAEH T, ISR RAESN , FARENE S FVRE B AH
X T non-BRG AT BEHT 55 . ASHF5E 1, non-BRG 4k
L g v A & AR SR S T BRG 4L . B BRI N .
BRG B E £ Jm IR T B 5, RpE R nife, Whelig
W0 1)L non-BRG A A A A/ 2 (A Hp ek e
a5k, AMEPURRNUAR = e RN, 1] 1
e AN R R A, TR MR L 8 i . ANBIFSE
th, BRG AR K, [ 2 - WLET 4 5 A=
B MR 2 Ak 1) & A R B B R F non-BRG 41,
1B SR A A2 = RS P RAEALHIAE DG . ASBFSE
o, PR B NI A L AR A A R
BN A T RO, PILIEAE Hp BHEE ), Hp
TR E TR, ST RTS8 RPN [H]
(4 S ARG HLE o non—BRG 20 Hp FHE BB L ZALE I
o EERR, B E R TR0 S RE
F; BRG 4 Hp P LT RIRHAEE R B 75 Hp A
KM E BB, MRARIRTEER, 2nEE %
PR 2 TR K b S 455 o (HARHFFE AR R AT iR
(R ST SR ERAE , R4 Hp FIME R LR RS E &
BRI IR Z53HT
3.4 AEETRAESHBRG EILHIGERK. NENTF
HYHESHLH

I R F B TR RO 4y 9, K BRG
Gy R 3G, REE T RO INE, IGIRE
. BT RIS B A S . A T
Xf A [RIIEI B2 43 9% BRG LG IR 2B . N8
TR IR, RS IRV R R, £
BRI . BRI AR & A R B i T
wo Hob, 3ALlIERK . Foai . EYe . AHYTEE. B
RIZ MY TR AN E NI A () R AR W 2257 . B
Yo o REEBEFEE IR T M0t g,
JE I A O B 2 B N B sl IR R, RS
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MR, T E B RS2, EARBR T R R R A
B Hrp, TR A s e akk som A B
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