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(FE] HE TP DIVARE, DAL PR b O B 10 S FRAE R e Sk O R AR O
{25 N B (probe-based confocal laser endoscopy, pCLE) TR, FTiE  49A 20204F 9 H—2021 4%
3 H Tk BE 4B 2 I S B i Ak R 12 5812 HLAE A LR Be. 0 i bR 19 PR 45 BH 1k s 2 36 1), 17
24 h B8 230 8 i B BT-pH W5 & pCLE KA 38416 2 2 V2 Wi iR |, 0 0 1 I B8 02 1 2 i
(164511)  F2 3t ve B (8 f81)) Ke Ty Rtk becr (12 481)) ;B 3, I043 R 34, LA 340 1M] Gerd Q T FTT4) .24 h
pH WEEE R T pCLE TS HAE . &R 3R ER Gerd Q R ES FHEEREIR | FFIEAER AN BA M52
M43 25 I IEGE T E R L (P>0.05) o ARBERA PR S 4 DeMeester 1743 [ 28.45(20.08,34.53) 43 T FIfR
SCRUREL (24.88+9.05) Uk 134 4.3 1 T I Uit i S50k 41 [ 7.30(3.90, 11.38) 43, P<0.0015 (13.63+5.76) IX ,
P=0.003 1L fE B 041 6.90(4.80,9.73) 43, P<0.001 5 (7.42+8.32) ¥k, P<0.001 ], Kz i7i i AURS AL F1 3y
ek be 02l 22 5 TR GE 2R L (P>0.05) o AR BERE M S it 41 R 2L 3k P9 6 Al ol 5 E AR [ (18.68+
2.12) pom JFIEER T J7 40 L B B [ (3.95+0.97) pum ] 3 155 F B3 e B0UR% 4 [ (13.91+1.99) wm, P<0.001;
(2.97+0.55) pm, P=0.006 | A1 3 fig M be .0 41 [ (13.83+2.00) wm , P<0.001; (2.31+0.54) wm, P<0.001 |, JZ
L e U AT BEPE SO 2 22 FOI0SE 247 L (P>0.05) o ARBERSVE S UG 20 S it i BlUsR A Aol i
PR ZE b B2 3L Sk B A0 A RERE 23900 2.0(1.00,2.75)4>,2.0(1.00, 2.75) S F11.5(1.00,2.00) 4,
SHAE B EF G FE L (P=0.697) . it Gerd Q HFE AW AT NEEFITELE L B %5012
Wro S TREM BB (R e BB D B be. 0o ) A E L B 1 B Tt v 7 2 7 A 28 B fde 4 g el
A BN E .

[kER] BAH DOV, JSEBEEMERN; RS hietkban; #kaX
ILRAEFOC BN BE

BEETHE NZ AR X A AR E R4 (2021MS08125)

Characteristics of reflux and manifestation under probe-based confocal laser endoscopy in patients
with endoscopic negative heartburn
Han Wenjing"?, Dang Tong’, Tang Bofu’, Meng Xianmei’, Jia Yujing’
"Baotou Medical College, Inner Mongolia University of Science and Technology, Baotou 014040, China;
? Department of Gastroenterology, The Second Affiliated Hospital of Baotou Medical College, Inner Mongolia
University of Science and Technology, Baotou 014030, China
Corresponding author: Dang Tong, Email: dtong999@sina.com

[ Abstract ] Objective  To study reflux characteristics of patients with endoscopic negative
heartburn and their manifestation under probe-based confocal laser endoscopy (pCLE) based on the Rome IV

standard. Methods Thirty-six endoscopic negative outpatients with typical heartburn at the Department of
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Gastroenterology of the Second Affiliated Hospital of Baotou Medical College from September 2020 to March
2021 were included, and underwent 24-hour multichannel intraluminal impedance-pH monitor and pCLE.
According to Rome IV diagnostic process, patients were divided into non-erosive reflux disease (NERD)
group (n=16), reflux hypersensitivity (RH) group (n=8) and functional heartburn (FH) group (n=12). The
Gerd-Q scale score, 24-hour pH monitoring results and microstructure changes under pCLE were compared
among the three groups. Results There was no significant difference in the total score, positive symptom
score, negative symptom score or positive influence score of Gerd-Q scale among the three groups (>0.05).
DeMeester score [28.45 (20.08, 34.53)] and acid reflux times (24.88+9.05) in the NERD group were
significantly higher than those in the RH group [7.30 (3.90, 11.38), P<0.001; 13.63+5.76, P=0.003] and FH
group [6.90 (4.80, 9.73), P<0.001; 7.42+8.32, P<0.001]. But there was no significant difference between the
RH group and the FH group (P>0.05). The diameter of intra-papillary capillary loop (IPCL) (18.68+2.12 pm)
and dilation of intercellular space (3.95£0.97 wm) in the NERD group were significantly higher than those in
the RH group (13.91£1.99 pm, P<0.001; 2.97+0.55 pm, P=0.006) and FH group (13.83+£2.00 pm, P<
0.001; 2.31£0.54 pm, P<0.001), but there was no significant difference between the RH group and the FH
group (P>0.05). The number of IPCL in the NERD group, RH group and FH group were 2.0 (1.00, 2.75),
2.0 (1.00, 2.75) and 1.5 (1.00, 2.00), respectively with no significant difference (P=0.697). Conclusion
Gerd-Q scale is not suitable for differential diagnosis of patients with endoscopic negative heartburn.
Compared with functional esophageal diseases (RH and FH), acid reflux and mucosal microstructure

changes are of more important pathogenic significance in NERD.

[ Key words ] Heartburn; Rome IV standard;

Non-erosive reflux disease; Reflux

hypersensitivity; Functional heartburn; Probe-based confocal laser endoscopy

Fund program: Natural Science Foundation of Inner Mongolia Autonomous Region (2021MS08125)

Pl —FhE WG RAEAR , RO I T B B4
JZ ¥t % (gastroesophageal reflux disease, GERD) .
GERD 2 —F i WY TH AL RGP0 , HoE LB+
AR T N W B B R AR R BRI
(50) it o HIE B0 A GERD BT 5 A A AEAR o
AW R I IR T0% B Be 0 J8 5 38 OGN B RS
A P, 1L 30% H 8 A7 AE AN [ A B B A TR
B2 T IV BRI, DR B B A 21 1 3
AT A48 7~ I ARG A9 0 03, (A5 BLAT B8 U0
ARFNIEH N R BLUE A A2 W 3 T AR KA 5= o
P, AT BB A7 TR B R B i i AR B M S U
0 7T R A2 O B R S i 1Y) I e BBURR B Eh RE
Belr o ARBERAME R B 15 GERD 83 19 60%
PLE i WA S it e USSR 2 5 IV ARHERT
BT R T REMEB R I, S RETEY ShhR i
RN B D REMERE O [R) J8 D RE MR B A e , S T 5+
R TR R B SO R BRI IR 0 7 AR 5 A P
PERC A G, MPIREPERS O ITE . BFFEIE S E B
S U S8 A SOV 5 R o B A, G i 4 i
B BRI R AN R BR Y 5K FLKIE R . B IV
BB TE AN AR DT 5 Hh 14 S U v BBURR T BB AR Y
VPR BNk T B 20 A BR A sk R b R L
Sk E 4 L 4 #F (intra-papillary capillary loop,
IPCL)}4 25, AR 580 %5 9 85 I P i b0 J
fT24ah BELBEHEENME Tﬁ—pH (multichannel

intraluminal impedance-pH , MII-pH ) Wil |, 3545 %' 5
VA2 Wi A, i 8 Hh AR BE AR S i S U v UK
TRETEReC B o021, Y947 Gerd Q B RVEAS AR
S 2 5 AR WO B N BE (probe-based confocal
laser endomicroscopy, pCLE ) WL, X 4% 241 £ 3 (1) 5E
AR ORI ESA AT 30T, S8 E A2 T Y
PRI LA

XE5TTIE

— WX 4

40 A 2020 4F 9 H—20214F 3 H sti2 Tk &
2B s i E BEBE I AL N R 112, B BB AE
R EARME A E N BT JC B J R 0 B E
36401, WABRAE: (1) FHE 18~75 % IR ; (2)
B e RFFgz 6 A UL L 2R A2 ;(3)
PRUEFDCNEE T B8 R Z B sl 0, 24
EFTE S 5 (4) KA {2 A5 IR 5T - 2 S0 il 5
H, Z K550 S e sl J125 1 o HEBRARME: (1)7H
Il F AR ()T SRR R BN
MO B R EE R B B RN ; (3) M
Jibdgg | 4= B M R G B0 il B A T RE AN 4
(4) 73] W FLII A L 5 (5) 5 Pl e fig 5 ORRERL &
TG A H . A S 58 X8RI R R A
1 [ ARG R A B ARGk
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2 Be o R E BE B AC B B s W A, A
LW-024,
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1. Gerd Q H R VAL : Gerd Q £ 1 3 #4041
I, ELAE BHPEREAR (AT B0 5 A2: S ) BAPERER
(B1: A s B2 o) FBRPERZ 0 (C 12 RO 8
O B MR BT 5 C2 2 75 (ol FH AR AL T 245 W S AR o
B B2 T 7 d B R IR B KR LA
0d.1d.2~3 d.4~7 d 52 4G, FHPER A (AT
A2 C1.C2)X A GUAF53 05 153 253 .31,
PEME (BT B2) X BEA%5r 378 .24 (14,045 [H
)R] B i LEAH G, & AR A b sy, 570 1y, )
P ]t ] 2 3t 6K G, 313 B g , 770 BR AT, Gerd Q
ST B ARV AN AR A

2. 24 h MIL-pH Y50« ff ] & 14> pH HL B 1
6 > BH #T FL 1 1Y) Ohmega 20 25 156 & Wa Il & G2 %) AR
B UEAT 24 h MIL-pH W00, 32 2R 48 o W I 7 Al
5 SFACFI I B 3 38 o 2 . FL AR 5 4331
T pH 4 1 pH 7 bR W AL IE , 1 IE JE 248 5 AL
WMAZENEHHR, pHE R ZEEE NEHM
(low esophageal sphincter, LES) [ 755 cm 4k, 6 />
BELHL L AR 23 50462 T LES 1753.5.7.9.15.17 em
b W RS AT RE LR35 HE AR AR SR
R VE B W e R S TR A B 1 A B 2R R 1
I IC I ARG A 1k ), R A A (R
W B L BE L BT ) A B TR) S R R AR . 24 h
WSS R, AR W ECE 2 MMS R GE AR FE AT
I3 .

3. 24h MIL-pH Wil W E2H8 bn B DT R b

(1)pH $5%5 : DDeMeester P-4 : 24 h pH<4 it
SUNE R AN WA )R WSS N E R e AN
PR T 5 min B S UKL i KR It I ] 45
TEIRBIZE S TFAE{E , DeMeester P-57214.72 43 #27R
A BE R . ' R B R I ] (acid
exposure time, AET) : pH<4 A% B[] (5 &3 W5 B4 1Y
T3 L, AET>49% W 32 R 54 5 5

(2) BHHTHE b - AU FE R B (pH<4) YB35 TR
Bt (pH 4~7) U AR S (pH>T ) IR

(IR 5 R AR CHEAR bR : OFEIRFEEL: 5%
TAH A RE R U 7 SR YR 7 23 LE SR $
H>50% & SRR PV 320 R 5 R R OCHK
@ & i AE R BE ME % (symptom  association
probability , SAP) : 3l 13 GE 1241545 H AU RE R 5

T R A DI AR, s Ny 0 e 1 )R R RS 3
HAF 2 6] K ZR B IR B, SAP295% 5 SRR B B
PR RIS AR DGR

FRYEZ IV bR oE B 40 AR 36 1] P9 B B 4 1)
Bt BE A A AR BE A ME R T 4 AET>4% (1R 7
W) s B U AET<4% (TR B 52 1)
SAP=95% F1 (55, ) it {R 48 £ =50% 5 T fig 7k e 0> 21
AET<4% (PR 5 T8 1E W ) , SAP<95% H. i Ik 45 ¥ <
50%.

4. pCLE W %% . pCLE (Cellvizio 100 % 31 ,
GastroFlex UHD, % [E Mauna Kea Technologies 2
Al ) DA Sk i T8 A A P9 B T A 8 0, %o 7 Ak
BT TS ) ST Sh A R, 5 HAR I OGRS
ALK 488 nm WO, UG 4 B B AT K
12 /s , MEZIRE 55~65 pm , T KALEF 240 pm.,
ST R RGO W BRI R R R R R
2% )75 G ZE YN (Flurescite, 5 mL: 0.5 g, 10% , 3¢ [#)
1 mL A7 8085, WL 20 min, JCid 805 3 I ) ]
1T pCLERGEY o T4 R 76 4 B RRIRIR A T 78 ks
Ao T AR A RN B (EAL: CV-290, NG :
GIF HQ290, Olympus, H 4%) 5¢ 5% I I fb 18 5 FL
AR S IR A T e LB v R R TE A
AR R D, fy JEE A e 1 B AR 4, DK T 3 2 mL 10%
WIHEM,30s 5T H-BERLHA LT52 em 2b i
17 3~5 min [ pCLE M5 . #R3k 1 2R i 5 LR IX 35,
TR 2 [ 42 e, DAARAS e o PR AL R A %
I R R . KA 451 5 i BA pCLE 3241
22 06 1) PN 55 E DA B Cellvizio Viewer 1.4.2 K {% 4b
PR X PRAF () R AT B 2R b 3 3 Hr . R
AR BEEAL DL 28 i OIPCLECH « 3t
BB AN T BT R IPCL 2R H , B H S Y 1A
QIPCL ELAZ - I 12 55 5K 1 Wb K45 rh IPCL B A%, i
Hh AR A T 0 3 AR LA, U Y (E s iR 7
2 it [i] i

= Gk

fii ]I SPSS 25.0 JAF #EATSE 114017 45 & IEAS
A3 A0 B R s o , 224 1A] USSR B
25 2540 B, I L AR F LSD 65 R IE S 43 A
AT GORSR A M(Q,, Q) R, Z 2 18] FL R ]
Kruskal-Wallis H # 1 £ 385 , % W L & >k H
Bonferroni ¥2: 8¢ 1F i 25 V5 /K 5 31 B0 B DL 4
(%) 2, 2H 8] b % 2K FH Fisher 86 VI HE R 5 . P<
0.05 £/R2ZE7H Gt 2EE L.
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1. B FEAC TR - 36 91 P9 B8 B 1 iR 0 B
o AR BE RS R R AL 16 1], AR (52.6+6.8) %,
T4 L 919 5 S5 Ui Ve SURRZE 8 9], AT (49.146.4) %
B2 A 64 ThRETERE LA 12 6], 4R (50.246.6)
% BB A 106, AR R 2 8
TGt EE X (P>0.05) HESHBH Lz ZL .

2. Gerd Q W41 : 34 B H [LHK , Gerd Q E43 FH
PERE TR | B R0 BH R 5 i 043, 25 ¥ R4
2 (P>0.05,% 1),

3. 24 h MIT-pH W00 45 5« F2 i e B0k 20 Fn 1)
BETERE 41 DeMeester PE43 IR I i IR B KT
R BEREME R 4H (P<0.05) , S e SURRAH A 3 RE
RO 2ZE S RS EE L (P=0.817), 3HEH
55 8 B I U BRI R S i IR 2 7 RS B
(P>0.05,%2),

4. pCLE 55 - JE BE S M S i s 41 1PCL L A= A
bR 1 e 240 B TR] 2 247 v 1 B e SRR RN T e
B (P<0.05) , I it iy S5O ZH AT gk b0 21 22

BIG I E X (P=0.932; P=0.068) . IPCL%H
3H A 2R LI F 2 L (P>0.05,%3), 1N
pCLE LRI K[ {%

N

it it

1132 LABE 0 Ry S (E D B A6 A BF 1 11 8 2
TIREEETE A EE R IUREO AEIH AL R IR 5 FH
P PR B A e 4% SR T A B A I 3 S T B O
Gerd Q 1 2% DL A (0] 45 1) 77 =0 & AL 4L GERD i
AR AER—FP AR AN HEAT 3 0 e S B R Uk
1) GERD 4 B2 W T 2., 78 1k IR vh A 88 19 4 1
B AR AR BE RS R R e R A
IHBEMERE L 3 24 B 18] Gerd Q E43 | BH % 0] R 45
43 B () AR 4y 25 S TG 12438 L. Shapiro
G R I RE M BRE T RE A A BB B
HARPRAE AR B 2 T AR BE AR R i R . o)
AT be 0o B A 1T RE B0 A T A0 A RER, A
RV R R S AR R . DL R R R IR R
HROR R B4l AR 5 R A 80 1 P R B M HLfh R 4

F1 36HINEEBATER BB E Gerd Q 1 RIESY

BeL [y, SOy,

T

B B AR T

L4y, Gerd Q 53

215 5% y MEARFREART 259 2% ff etk _<
M(QI,Q3)J M(QI-Q3)J [ﬁ,M(Q],Q3)1 M(QI,Q3)J (4% 7*s) [%’M(Q],QQJ (xts)
AR BEREME R T 21 16 2.00(1.00,2.75) 1.5(1.0,2.0) 2.50(1.25,3.00) 2(2,3) 1.25+1.07 1.00(0.00,2.00) 10.1322.31
St i R 8 1.50(1.00,2.00) 1.5(1.0,2.0) 2.50(2.00,3.00) 3(2,3) 1.13+1.13  1.00(0.00,2.00) 10.38+2.67
Urfietkbe o2 12 2.00(1.00,2.75) 1.5(1.0,2.0) 2.00(1.00,3.00)  2(2,3) 1.08+1.17 0.50(0.00,1.75)  9.67+2.06
Giit H=0.661 H=0.028 H=0.690 H=1414 F=0.084 H=0.517 F=0.251
P1H 0.718 0.986 0.708 0.493 0.919 0.772 0.780
T2 6B NEEBHTERI b O R 24 h &4 £l 18 1 N BHATT-pH W 2%
o 3 PE4 7\ NIy v, _ ™ Sy, _ RN L,
415 s %ﬁﬁ%ﬁf FRITAUCE (2es)  S3RSTIIVCEL (ks AT UELM(Q,,0,) ]
1273

AeBERE M Rdl 16 28.45(20.08,34.53) 24.88+9.05 19.31+8.94 0.0(0.0,1.0)
S e R A 8 7.30(3.90,11.38)* 13.635.76° 21.75£11.09 0.0(0.0,2.5)
RO EiY G oAl N 12 6.90(4.80,9.73)" 7.42+8.32° 15.83+12.12 0.5(0.0,7.0)
43 H=25.983 F=16.172 F=0.803 H=1.742
Py <0.001 <0.001 0.456 0.419

W SARBE R R 2H A, “P<0.001,"P<0.001,°P=0.003,“P<0.001

®3 36 BINFBITERSEL R PRI R BEROL BN BOE TR R 1

4151 R IPCLECH [4~,M(Q,,0,)] IPCL 2 (um, &ts) PR e MBI B (o , s )
AR BERE P R R 4l 16 2.0(1.00,2.75) 18.68+2.12 3.95+0.97
R e BUER AL 8 2.0(1.00,2.75) 13.91£1.99" 2.97+0.55°
Yrhetkbac 12 1.5(1.00,2.00) 13.83+2.00" 2.31+0.54*
geita H=0.722 F=24.449 F=15.121
PlE 0.697 <0.001 <0.001

L TPCLAE b 3Lk B AN A ; S AR BERS M I R 41 b 32,°P<0.001,"P<0.001,°P=0.006 ,"P<0.001
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