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BT ORM FHA M A2 HEL REF

" FERFHBERAZFER(AZFTERNRXFEIHENBER) A TS, "t ksr
010000;> 8 % 7 AR E L A A, 5535 016000;° A 32 & EFF K AR AR, vk fe ik 45
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[HE] BM HRNETZHEL( endoscopic multi-band ligation, EMBL) & 7 MEIE I B &4
JZ iR (refractory gastroesophageal reflux disease , RGERD )& I & & 24 LI (hiatal hernia, HH ) I KT
WAV, ik AT Z T MEAR BB RS, 35488 2020 4F 1 H 2 2022 4F 6 H TEINSE
T EE ALK 22 B IR 2 Be %2 RGERD A 01 HH A B 5 15 EMBL, HU F AR RG24 24 h pH WA
B 5 57 PRI R (high resolution manometry, HRM) AH X F8 45 | B & & = Ii 15 U (gastroesophageal
reflux index, GERI) . ¥ & % [ ¥t 9% 7] % 4 7% & 3% (gastroesophageal reflux disease questionnaire,
GERD-Q) V4> | B B8 I I3 {8 R AH OC A= 1 I3 £ (gastroesophageal reflux disease health-related quality
of life, GERD-HRQL) W43, JA 25 fE & 1 AR 8 BT RIS L . S8R g A 25 iy, i 42
% EMBLIRYT , B R RISA AN RIFEBE M, A b AR 7 B TE 2R L a2 P R 45 7™ o 3 &
WL, RJG6MNA K124 ABEi2 BR, DeMeester 7F-43[ 18.00(5.83,54.75) 43 . 16.30(4.38,60.00) 53 1 5%
ARHF[105.00(60.80, 147.70) 43 IAH LE 52 3 T B (£=-3.72, P<0.001 ; Z=-3.82, P<0.001) , pH<4 I} [a] 77 43
11:[8.80(6.10,11.80)% .8.95(5.15,10.90) % | AR Hif [31.15(16.75,54.75) % |4 Lt 1. 35 T B (Z2=-3.72,
P<0.001; Z=-3.72, P<0.001) , & & i ¥ % [7.90 (4.93, 11.75) ¥ . 6.90 (4.00, 10.75) % | # A i
[33.00(13.00,43.00) ¥ JAH L 8. % T K (2=-3.82, P<0.001; Z=-3.58, P<0.001) , i )2 i X B[ (14.86
8. 71K . (12.93+5.51) K AT (30.42+17.99) K J4H H .35 B (1=5.88, P<0.00154=4.79, P<0.001) ,
B T4 E E9.70(5.80, 19.58) mmHg . 11.70(5.40, 19.78) mmHg ] %% R Fif [4.70(3.25, 7.00)
mmHg |4 1 % 35 T 5 (Z=-2.84, P<0.001; Z=-3.10, P<0.001) , GERD-Q i-43 [ (10.00£2.01) 43 . (9.43=
1.74) 43 TRARET (15.3421.51) 43 JHI H 238 F R4 (1=8.90, P<0.001;1=9.87, P<0.001) , GERD-HRQL ¥4}
[7.00(5.00,7.75) 43 .6.00(5.75,8.25) 43 1B AR FI [ 13.50(11.00, 21.25) 43 | A He 8 38 R B (7=-3.73, P<
0.001;2=-3.72,P<0.001) ,GERI[ (2.26+1.58)% . (2.07+1.17)% | B AT [ (5.72+2.27)% A0 1L 8. 35 K %
(1=8.92, P<0.001;1=9.86, P<0.001) . ARJ5 6,12 H Bl , i #9 & # [68.00% (15/25) , 84.00% (21/
25) 1 AR AT[0.00% (0/25) TH 48 i1 ( Z=-4.63 , P<0.001 ; Z=-6.48 , P<0.001) . Z51& W1/ NMEART
7R W] EMBLIAYTHMEGYE B B8 R A I 8 2T A 3, e 7.

[Egi|] o, 'R, MaMEEE RN ZAEH; NEIRIT

E2TH : HFR A RFAIE S HIX R E I 4100 H (82460118) s NGl HIAIX A SRR AL 4 T |10
H (2024MS08002) ; N5l A 1A X B D2 1 R & A5 AN ASHT B A 35 B (YSXH2024KYF068) 5
bR e B e P9 58ty B 56 v KT I PR % B H e 1 3 R H (2024 YNZDO002) 5 N 57l B R 2% B st
I H (YKD2023ZD001) 5 P52 1l & 2B} 22 B A4 57 B B BB A 5 42 701 H (2024GLLHO0390)
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Preliminary clinical observations on endoscopic multi-band ligation for refractory gastroesophageal
reflux disease combined with esophageal hiatal hernia (with video)
Jia Xue', Zhao Ying’, Li Hongrui’, Fan Shuaishuai’, Liu Guanlan', Hu Zhiguang', Hu Haiging'
"Endoscopy Center, Inner Mongolia Hospital of Peking University Cancer Hospital (Inner Mongolia Medical
University Cancer Hospital), Hohhot 010000, China; °Department of Gastroenterology, Wuhai People's
Hospital, Wuhai 016000, China; * Graduate School of Inner Mongolia Medical University, Hohhot 010000,
China
Corresponding author: Hu Haiging, Email: huhaiqingnm@163.com

[ Abstract ]
ligation (EMBL) in the management of refractory gastroesophageal reflux disease (RGERD) combined with

Objective To explore the clinical efficacy and safety of endoscopic multi-band

esophageal hiatal hernia (HH). Methods This study was a prospective, multicenter, small-sample cohort
study. Patients who were diagnosed as having RGERD combined with HH at Inner Mongolia Medical
University Cancer Hospital and Inner Mongolia Medical University Hospital from January 2020 to June 2022
were selected to undergo EMBL. The 24-hour esophageal pH monitoring and high-resolution manometry
(HRM) related indicators, gastroesophageal reflux index (GERI), gastroesophageal reflux disease
questionnaire (GERD-Q) scores, and gastroesophageal reflux disease health-related quality of life
(GERD-HRQL) scores were compared before and after the operation. The patient satisfaction and
complications were also investigated. Results A total of 25 patients were included, all of whom were
successfully treated with EMBL. Reflux symptoms were relieved to varied degrees in all patients. There were
no serious complications during or after the operation, such as perforation, bleeding, and dysphagia.
Postoperative follow-up at 6 and 12 months showed a significant decrease in DeMeester scores [18.00 (5.83,
54.75) points, 16.30 (4.38, 60.00) points] compared to preoperative baseline [105.00 (60.80, 147.70) points,
7Z=-3.72, P<0.001; Z=-3.82, P<0.001]. The percentage of time of pH<4 [8.80 (6.10, 11.80)%, 8.95 (5.15,
10.90)%] significantly decreased compared to the baseline [31.15 (16.75, 54.75)%, Z=-3.72, P<0.001; Z=
-3.72, P<0.001], the number of long refluxes [7.90 (4.93, 11.75) times, 6.90 (4.00, 10.75) times]
significantly decreased compared to the baseline [33.00 (13.00, 43.00) times, Z=-3.82, P<0.001; Z=-3.58,
P<0.001], and the number of acid refluxes (14.86+8.71 times, 12.93+5.51 times) significantly decreased
compared to before (30.42+17.99 times, (1=5.88, P<0.001; t=4.79, P<0.001). Lower esophageal sphincter
resting pressure [9.70 (5.80, 19.58) mmHg, 11.70 (5.40, 19.78) mmHg] was significantly higher compared to
before [4.70 (3.25, 7.00) mmHg, Z=-2.84, P<0.001; Z=-3.10, P<0.001]. GERD-Q scores (10.00+2.01
points, 9.43£1.74 points) were significantly higher compared to before (15.34+1.51 points, 1=8.90, P<0.001;
t=9.87, P<0.001), GERD-HRQL scores [7.00 (5.00, 7.75) points, 6.00 (5.75, 8.25) points] significantly
decreased compared to preoperative baseline [13.50 (11.00, 21.25), Z=-3.73, P<0.001; Z=-3.72, P<0.001],
and GERI (2.26%=+1.58%, 2.07%=+1.17%) significantly decreased compared to before (5.72%+2.27%, t=
8.92, P<0.001; t=9.86, P<0.001). At 6 and 12 months postoperative follow-up, patient satisfaction [68.00%
(15/25), 84.00% (21/25)] significantly increased compared to before [0.00% (0/25), Z=-4.63, P<0.001; Z=
-6.48, P<0.001]. Conclusion Preliminary small-sample study has shown that EMBL is safe, reliable and
effective for the treatment of RGERD with HH.

[ Key words ]  Hernia, hiatal; Refractory gastroesophageal reflux disease; Multi-band ligation;
Endoscopic therapy

Fund program: National Natural Science Foundation of China Regional Science Foundation Project
(82460118); General Project of Natural Science Foundation of Inner Mongolia Autonomous Region
(2024MS08002); Clinical Medical Research and Promotion of New Clinical Technologies Project of Inner
Mongolia Autonomous Region Physician Association (YSXH2024KYF068); Major Project for High Level
Clinical Specialty Construction of Peking University Cancer Hospital Inner Mongolia Hospital
(2024YNZD002); Key Project of Inner Mongolia Medical University (YKD2023ZD001); Research Joint Fund
Project of Public Hospitals of Inner Mongolia Academy of Medical Sciences (2024GLLH0390)

B & UK (gastroesophageal reflux disease,
GERD)J2 B WAV SOt A E IR —RIIA
T REIR R (B I RE 19— R g . A
BAEREIR N SR o055 , 67T 5 | S 7 Wy W 55 B
EHNRI . O i — W25 2K 50 78 GERD 1Y 42
BR B 3N 13.98% (95%CI: 12.47%~15.56%)" .
H Ay 5722 il 7] (proton pump inhibitor, PP1) {34

GERD BYFRHEIR YT Jr ik , 7 GERD IR YT HY B A1, {H
40% 1 J8. 25 % PPLYG T A 8 70 BOW s JE B .
RE UG YR EIEYT 8 A J i ARAT I R A 7
i 2% 1812 Wi o MEYR R B B I (refractory
gastroesophageal reflux disease, RGERD)"™, 45 %4
FLIi (hiatal hernia, HH ) J2& 8 i 9 B 38 28 18 L
A BALHE A 5| 3 — 2R 9 B2 AR A i PR
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oL B UL O T RL, 24 HH BB A9 90% LA I .
BT B HH R 1 IE 5 AR i as A, 35 m 1
SRR, I HH 5 GERD 19 & AR 1A 6 ,
ZGIERCGERD (WHEEHKNRZ —. FIRPIRITIEA
L K25 T A KU AN Ry, BAF 2455 &)
Bk NBEIFMER GG R T BRI B 1t
GhVANEEF RN R IRIT A B, R R R
AR

28N BE T 5L 45 %8 R (pransoral endoscopic
cardiac constriction, PECC) /& V697 GERD 131 il N
BN AN TRl AL AR AR R, B R
PRI W AR | ok BB B R, B B0/ K
P BT RO F AL . RN S PECCTEIR
57 GERD J5 I /s it B AP A RCR B 67 F
Jlm . S, NE T £ 3 £ FL (endoscopic
multi-band ligation, EMBL) { i PECC 1) 41 Jig J7 1%
Bz . 5 PECCHLAIAHR , (HEFLARALA )R
R T R L RS SN, T AEAS st B B8] B8]
THIREZHRES, -SR] M EE T
FHEANEST, #e E AT R AT RCR . AR
FEPFAl EMBLIAY7 RGERD & JF HH Wl R YT 3L &
LA T EMBLAE by — R0 &0 RNG T 7 %
TR B E P A B IV 7 o DA Sl BE R R 2t
J& I8 B= 5 3 45k P RGERD 4 3 HH AT EMBL (1)
BF RN 8 VAL TR TS MR DS HE AR
A Im R P2k EMBL ¥/ 97 RGERD & Jf HH (1) 7]
TR S, T A 5 I R A A R L BRI AR
i AEIR .

ARERHE

— BTG

AW FE A R AT REE 22 ol INEEAR BA B 5T
PEFE20204F 1 H 2 20224F 6 Hukiz T NS H EFRE
TR 27 B i g B e B P 552 oty B B R 2 i ) s B 1)
RGERD & - HH [ 3% 229 191 8 345 1F I A5 5 4

5 : - .ﬁl—
A st 1AT| -
Bl1 MEFEZHREHARBRELER

AR ESFLECER s 1D B TR 4L

."2 t @]

TA: R R SRR AT R 5 1B SR B ] LT ] A

AT ST C i A PN 52y BERE R~ B T M 9 12 e S 7
5 i1 BRI A B e P B A PR 2 D 2 o A b o (it
5 NO.YL202004 \NO.YJ2020004 ) , & # ) £ 48 1
=

LA ARRUE : (D4R 18~75% 5 (2) HEE R
it 9 fEE B A O 4B 3 BT i (gastroesophageal reflux
disease health-related quality of life, GERD-HRQL)
W11 4y, B E W B AR R
(gastroesophageal reflux disease questionnaire,
GERD-Q) ¥ 4329 43 ; (3) 24 h £ & pH Wl .
DeMeester 17-43>50.0 43 ; (4) PPI 2 %5 5 51697 8
Je IR T B X 2 i e 24 05 B k5 (5) BT Rt
A IFHH TR, HZRSUAEAE>2 em.

2. HEBR BRI : (1) EMBL A J& 11 AR 30 R 245 4 1)
>34 1 () A BaSEE AR Q) EEH; (4)
AR BE = M GERD 5 (5) ™ .0 i B e 95 i K 35 1 2)
RERR DG TCIL M 32 TR 5 (6) 2240 M i FLI i 22 .

RS o204

1. 280 5 #EH1 : H A Olympus 23 7 GIF-Q260)
B 55 M FEHL, 55 [ Boston Scientific 2 F] — K PEEH,
7% , 52 [F Sierra Scientific Instraments /A 7] B4 24 h
pH-BHAT I 2R 58 K i 70 HEAR B A MR ARG £y R 556

2. RATHER : (145 FH PPLEIAYT GERD (%
22 J 563 BB A 24 h pH AT B4 S 4
HEZR M (high resolution manometry, HRM) | ' &
B OR BB %K A&, 1T GERD-Q K
GERD-HRQL P45 K AR FIPFAL 5 (2) 4% BT i/
PUBESE A TE PE25 W) 114 5 (3) 58 BEIL | 1ML ML A
Ry, 1A T AREERAE ; (4) % AP AR X
i, 2 B A IR A

3R DT R W B e . HAK
BEAEA R (D) ARATES K 6 h, RATER KT LA
P53 L 5 R TR 8 1 I 1) 22 1R PR SR A IR S 8 58 % T
SR 5 (2) Ze M ML HEAT N B A A, B A B B 08
FEAL TR 4 BT LB BT I AA S AR O, BT HH
RN TP EE R P H 8, 1B 5 (B 1A (1B) 5

A, @ : s

b, Ttk 1L 5 1. 8T R B
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(3) iR B e LB 4 T B Bentsn , ks, 2
JERFENBIRAET R EFIET 0 2 KR4
W5 | R FLER AR DT 1 ARG 150 P 38 £
FUAE R B R TET ) MR Z oy, T TR &
K- JBE A 5 R Bl ks ot B b L 2 BF IR B (]
1C.1D).

= ARJF b3 I B

ARIGEEE 24 h, TIVER MK E IR CRHRIT,
HYIMER B ARG A, FR PPL4JE (RRSEHL
M 20 mg/IR, 2 /) . ARG 6. 120 HAT B Hikir,
B4 24 h pH WM, i 5% Demeester PF-43 . pH<4 i [H]
B A (55 min) YOBR B8 TR B AT B
E HRM, il B8 T A MUF R T A7 24 Rt
B AR, 05 B B4 U 6 50 1T GERD-Q &
GERD-HRQL PV 43, I Xt £8 35 147 i 728 B ol £, 16
[F] J B AT RIAEAIR (B8 SRS ) I B 1 0
XYY I A RE AR 06 BT B A . AR S O
RAE , WM J5 P R A R S

M Geit2 o

K JH SPSS 26.0 GE it A o A gidls . Xt
GOBE, AF G IR0 B EEE DL xes o 21 ] LUK
FHBCXT ¢ K56 5 AFFA IE S AR A LM (Q,,Q,)
o, 2 18] LL 3SR FH Wilcoxon Bk FIKG 6 . 005K
B ARG R (%) o , AL 1] H R F Wilcoxon
FRANKLS: . P<0.05 (XU Ay 22 S A Ge it 2278 o

& =R

— AN

30 B R, 2 B AR DB R, 3 49 R AR I )
W 11 Al PPLES ] >3 > A 8 51 Bk, 25 Bl ik ABFSYE . H:
5518 i (72.00%) | % 7 191 (28.00%) . 4F- 1
(59.25+11.60) %/ (35~75 %/ ) 5 PR H 48 BIE % (18.5~
24.9 kg/m?) 4 9 6] (36.00% ) , #8 (1A & 35 %>
25 kg/m?) B 15 1] (60.00% ) , BB JBE (44 35 %>
30 kg/m?) e 1 41] (4.00%) 5 1§ A2 L2 9% LA-A %%
2 51 (8.00%) \LA-B 2% 3 41 (12.00% ) \LA-C % 16 1
(64.00%) LA-D % 4 5] (16.00%) -

= TFAR KT RN B

25 9 B ¥ W 2 3% 5% EMBL, F AR B[]
(15.69+3.10)min, HH 2 il B FH EFL 10 26 6 ] i
HEHL T 6 flEEESL 6 4BIBEEILSH .
3G EFEEL AN AGEFESLIA, 1 HIRE W
PR 5 PR IR T 3 dUS HAT SR, AR

EA B W NG N R g - R R O S I NEES
THRIRAC IR 1~2 d 2. AR IJCH ML LSRR
R . ARJE 2B B R e R, 2~
4 JE AA TGt , TG S A A PRI HE 2 A

= HERA

RJG 6. 124 H &2 4 1 55 /s £ 45 3 I 98 i 1
WBAFEE L BT B IER , B4 T A A RR Y
B, S R T LB B IR B, BT R A
HAETW B (B 2A.2B) . RIESE6MHIBKE
W9 A 116 B2 S ] 1E 5 991, 5 AR HT L
ERAHG ¥ E X (Z=-3.87, P<0.001) , K5
124 A2 0L 9 A B 12451 B 2 3451 AE #1044,
HARATHIEC R 22 58 geih ¢ 8 X (Z=-3.81,P<
0.001), ARJF6MHMAE 120 H b, 27 T5%
P X (Z=-1.83,P=0.059) .

B2 AFHEARRE 24 AR5 120 & 5] LEE
FEIFEOCHT VIR 5 2B SO N BT T UL H R, BT T X 4R
LSRR

/Y .24 h &4 pH Wil & B4 HRM

1. 24 h &4 pH I : SORFITAH L, AR5 6121
H Demeester 43 (Z=-3.72, P<0.001; Z=-3.82, P<
0.001) . pH<4 B[] A 4 [t (Z=-3.72, P<0.001 ;
Z=-3.72, P<0.001) | K J il X %1 (Z=-3.82, P<
0.001; Z=-3.58, P<0.001) 5 & I it X (1=5.88 , P<
0.001;1=4.79, P<0.001) ¥ FEAIX , 22 5 A G it ¢ &
Yo MARG6MHASARIG 129 A L3, Demeester
W43 (Z=-1.31, P=0.191) . pH<4 A [a] H 43
(Z=-0.15, P=0.879) . K JZ ¥t X ¥k (Z=-1.70, P=
0.090) . iR 2 i Yk X (1=1.88, P=0.078) 22 5+ L4t it
FREX . BRBIEER L.

2. &% HRM: KA & & F 5 29 WL (low
esophageal sphincter, LES) #f B J& & 4.70 (3.25,
7.00) mmHg, K J5 6,12 4~ A LES # & JE 7 K
9.70(5.80,19.58)mmHg, 11.70(5.40, 19.78 ) mmHg.
LES #ft B R E ARG 6. 120 H 5 A A7 M 8 7 5
(Z=-2.84, P<0.001; Z=-3.10, P<0.001) , 2 % H 4t
HeEESGARF6NAS 1240 A i, 25 18450
7 U (Z=-1.68,P=0.094)
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R 25EINEBTT ZHEFARIFHEAYE B B BN B TR A HE bR AL

) < 95 e s ene  BE D ARANLE .7 GERD-HRQL
Fi w  Demeester PPy PH<4WITTI0EE KRMUCE BRI : GERD-QiF i
MR DEN0,00) (9000001 [RM(0,00] (R SlEmmle G, AL

AR 25 105.00 31.15 33.00 30.42+17.99 470 15.34+1.51 13.50
(60.80,147.70)  (16.75,54.75)  (13.00,43.00) (3.25,7.00) (11.00,21.25)

RIg61H 25 18.00 8.80 7.90 14.86+8.71° 9.70 10.00+2.01° 7.00
(5.83,54.75)" (6.10,11.8)" (4.93,11.75)" (5.80,19.58)" (5.00,7.75)"

Rlg1240H 25 16.30 8.95 6.90 12.93+5.51° 11.70 9.43+1.74" 6.00
(4.38,60.00)" (5.15,10.9)" (4.00,10.75)" (5.40,19.78) (5.75,8.25)"

1 :GERD-Q /R B 48 R M) 46 548 ; GERD-HRQL /R B 138 SO filt e AH OC 4R 146 i 5 5 R WiTAH E,*P<0.001
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