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Abstract

BACKGROUND

Refractory gastroesophageal reflux disease (RGERD) is
difficult to treat and recurrent. For such patients, anti-reflux
mucosal resection (ARMS) is the main clinical treatment,
but its advantages and disadvantages remain unclear.

AlM

To investigate the efficacy of endoscopic ARMS in the
treatment of RGERD and its impact on perioperative
indicators.

METHODS

A total of 102 patients with RGERD were selected
from January 2019 to December 2021 and divided into
either a control group or an observation group using
the random number table method, with 51 cases in
each group. The control group underwent laparoscopic
Nissen fundoplication, and the observation group
underwent ARMS treatment. The operation conditions,
postoperative recovery, GerdQ score before and after
surgery, extraesophageal symptom score, high-resolution
esophageal manometry parameters [abdominal lower
esophageal sphincter (LES) length, LES resting pressure
(LESP), upper esophageal sphincter resting pressure (UESP),
and distal systolic integral (DCI)], 24 h pH-impedance
monitoring indexes (DeMeester score and the number of
episodes of acid reflux, weak acid reflux, fluid reflux, gas
reflux, and mixed reflux), gastric dynamics indicators [serum
motilin (MTL) and gastrin (GAS)], and complications were
compared between the two groups.

157 2023-02-28 | Volume 31 | Issue 4 |
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RESULTS

In the observation group, the operation time was
shorter than that of the control group (P < 0.05), and the
intraoperative blood loss was less than that of the control
group (P < 0.05), but the difference in hospitalization time
between the two groups was not statistically significant (P
> 0.05). The GerdQ score and extraesophageal symptom
score decreased in both groups at 1 and 6 months after
surgery compared with those before surgery (P < 0.05), and
these scores were lower in the observation group than in the
control group (P < 0.05). At 1 and 6 months after surgery,
the length of the LES in the abdominal segment was longer
in both groups than that before surgery (P < 0.05), and
longer in the observation group than in the control group (P
< 0.05), while LESP, UESP, and DCI were higher than those
before surgery (P < 0.05), and higher in the observation
group than in the control group (P < 0.05). DeMeester score
and the number of episodes of acid reflux, weak acid reflux,
liquid reflux, gas reflux, and mixed reflux were lower in
both groups at 1 and 6 months after surgery compared
with those before surgery, and lower in the observation
group than in the control group (P < 0.05). Serum MTL and
GAS were higher in the two groups at 1 and 6 months after
surgery than those before surgery, and were higher in the
observation group than in the control group (P < 0.05). The
incidence of complications was lower in the observation
group than in the control group (P < 0.05).

CONCLUSION

ARMS for treatment of RGERD can significantly optimize
the surgical situation, promote clinical symptom regression,
improve esophageal and gastric dynamics, reduce gastric
reflux events, and reduce the incidence of complications.

© The Author(s) 2023. Published by Baishideng Publishing
Group Inc. All rights reserved.
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mucosal resection, ARMS);2 & /& 74 77 RGERD#) %
R K, A2 5 B 5 175 445R 74

V=14
K ITARMS % 77 RGERD# 77 & BT B R A 35 4749 %5
v@,

Ti%E

1 FR2019-01/2021-1247 18 1024 RGERD # 4%, 42 I
WAL F Fxm4a, &514). *F IR LA%-F M =45 Nissen §
JEAT B AR, WML TFARMSS 7. i T K
My REWREHER. FRATEGerdQifn . &4
ARG BaPHRRLEMNELSM B AT T8
M(lower esophageal sphincter, LES)¥ & . LES#: .8 /&
(lower esophageal sphincter resting pressure, LESP). £
& b 3529 IL# 8 JE (upper esophageal sphincter resting
pressure, UESP). iZ %45 #24-(distal contractile
integral, DCI)]. 24 h pH-FaL4t 5 M) 8 #x[DeMeesterif
5 BRBUA BBRRBUA . RARBA . AR
BAFORKRI] B F484F [ iF § 30 Z (motilin,
MTL). § #Z (gastrin, GAS)|/K-F % 5 & j%.

ZE

WL LEF AR B ] 42 T - B 2E(P<<0.05), K % fng )
F 24 BBLA(P<<0.05); B ZAAE IR B 18] £ F R geit 3 &
HLAARJE]1 mo. 6 mo GerdQifs. BE INEKIFL
BARH T H(P<0.05), EILELAAK T 2 B LL(P<0.05);
AJE1mo. 6 moM LI EXLESK & K T ARA7(P<0.05),
A MR K T2 BB LA(P<<0.05), LESP. UESP. DCI
B T ARI(P<0.05), LI Z T 2L BLL(P<0.05); 7
20K J51 mo. 6 mo DeMeester#F4~. BRBAL. F38R R
T BARBR . BB BB B R BT AT,
MLELAAK T AT B 4R(P<0.05); KJ51 mo. 6 moii£A
FAMTL. GASE AR I, WRAFH Trrar<
0.05); MLESLEF K e B A FAK T 23 B AL(P<0.05).

E~ 54

ARMS% 77 RGERD#E .- AL F AR IL, 423t s SR
RIHER, AEREHAFE RANE, B RAAF
H, EREMARI LR A,

© The Author(s) 2023. Published by Baishideng Publishing
Group Inc. All rights reserved.
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0 51

MEVEYE B B AR (refractory gastroesophageal reflux
disease, RGERD)/J&fi il FH U 71 1 (1) ol - Z A i 751128
258 wk-12 wkAli oy S SOAUREIR 1) B B8 IIAUA,
BAWRIGRE . 0T MEERORSER S, 5 R 3R E 4
FERE . THBSEA RATEE, P B R B o O S A TS
FREN B, PURRTFAZIGARIGTTRGERDI) EEF
B, Horb RS B IR S AR BN E AR, 5ef &k
P RCIEIR, R PR SE B IE S J5 FF AORE S 52 R R
e, NEAENBAERR TR, EENRRES
FARBIAWEE, N8 N PURIREEIRR AR (anti-reflux
mucosectomy, ARMS)IZ#i M T-RGERD, S 2|IEKT
2R EIET ARMSHIE T8 s 5t B T S AR M1
BIRAA LRI, Ak, AR BRI ARMSTE
RGERD&EEIRIT I N FHIME, B NImKIZHEEN
LA EERPURIRAR SRS H R Y. I F.

1 MRRTSE

1.1 A4 5EH2019-1/2021-12 11181 102ffIRGERD i, $%
TRBEHLE LRI, 516 PIULERS . PRI, 1R
BRI R ERY T H(P>0.05), WKL A
WA B HZS 72 difitimid.

WNFRAE: BIFT A RGERDAIFCSIMFRAEY; 5 B4
PURRFARIGAE; B3 LB, 2T AR,
HeRbRife: Joik%5224 h pH-FHFTIEI ;A LT
M A S A RGP AR IRRE
3. AEpRlEaG#, BRAEA IR, B aE B MR
S EENERTE IR R, FETNRITFARER
BCTEI 52 F AR
12 ik
1.2.1 2P BB 20 45T 45 Nissen B KT S A, &4
JBR, T EMAE Sk R RAR), AR AU S ) 4ERF7E 12 mmHg,
TR 22 cm-3 con) 50, B 12 mmEEIER
WAL, FHHANAFIRIEIL. 5 )G, HANERLEF
1E B ARG, KT B W1 o B e ) S AR
M7y 58, B N BUERE. AR, BB EM
ST AL, MR EE S B R B SR b
H A AR L N E AR AL, BRI B EEA
B G R ME AN, AT T BAT360°M1M %
Fadr 2 Ioik S Gk B, T B AT 4 & bR ER
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Wegssk), s AR ] em-2 cm, 22 em-2.5 em .42, 3t

535, MEEDBT IR TN E, B E T RE
HEE, [H € B RS IR, 8 5 5.

122 WAL 45 FARMSIRYY, BEWHCFEML, <&
A, BERRICTE ) N2 AR, TR NS -
R +3E =+ AR B AR, R AR A B AL, R ) 5L
Dual JJWZH I Z 30 I TF, 5 Zh I8 5 R Bt 1 o
FER FH LB AL B QN T, B A TG B 1 H I K% B AL
1.2.3 RJG 422 AR 548 h TR i3 B EM, 45T

SRR MRS AN AR BBIRGLE T, )

MEBERBRIMZT). K B, KILERDIR, —
BRI, SERPZS T RPEAR PR, R 51 wk/i Ak A B
WKIE R Z BT R G .

1.3 MLEFEAF (DMATAREN . REKEEN, O57FF
AREfE] . AR Mg AR, QPIATFTARAET. R
J&1 mo. ARJ56 mo GerdQi¥sr. EEAIMEIRTES; 3)H
HFARA. RJF1 mo. AJ56 mosi 7 HEREEN LS
IR THEZI(lower esophageal sphincter, LES)K:
F# . LESE! S JE (lower esophageal sphincter resting pressure,
LESP). &% #HZEH E % (upper esophageal sphincter
resting pressure, UESP). Zul 4R 4 (distal contractile
integral, DCI)], SR /KFER R 7 HEE B & R Gtk AT
A, (HAEFART. A1 mo. AKJ56 mo 24 h pH-FH
PUMFEFR[DeMeesteriT4r BRI SSFR I HAA
Bty AR TRE S, K Ohmegas)j&5pH-
FEBCIR I RS TR A, SPAF AR AJ51 mo. R
J56 mo [ 3 /15 FRRIMIE B 21 2 (motilin, MTL). H
F(gastrin, GAS)/KF, RS RS IEFFIK I3 mL, 250
ARFE, EEARIY13.5 em, BOIHE A 2500 r/min, #0
ISFIA) 910 min, HX_EE T, SR IR St Wi R AGr ) L i
MTL. GAS/KF; (6)PH I RAER AT, ELHEFFIE A
M 1EVEASR . IR L.

Gt AL RIS BAFSPSS 22,04 B,
Fie IEA 70 A i B SR (PRI Rk I &
EBER AL, GerdQVF7r . EEIMERIESS . IWELES
K. LESP. UESP. DCI. DeMeesterit4;. M/
Ui SRS AR SO AR SO TR S RO
¥, MIEMTL. GAS)LA(mean =+ SD)Hik, 2018 LK
HMSEREAR AT, 20 A EEECR RO FE A A TH 2
PRI O ROE R AE ) Hln(%) For, 405k, P<0.05% 9]
ErA SR

2 BR
2.1 WAF KA KGR E WL W EEH F AR 0] 55 X
WEAH, A 2k ifn B /b T 6B 4. (P <<0.05); P 4HAT e i 1)
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BERRRINS BN EARRIERBRI0

A3 BlIEL FHR() M5B /2) RREEH kg/m?) FRIE(E)
WE2LH 51 51.13 +4.69 30/21 23.14+1.88 3.06+0.71
WiRH 51 50.87 + 4.25 32/19 22.89+1.64 2.97 +0.68
thy’ 0.294 0.165 0.716 0.654

P 0.770 0.685 0.476 0.515

® 2 WMAFARAGWERERE R (mean + SD)

285 IIES FAEEENmin) AROPAME (mL) eI
WE2H 51 38.62 +4.31 20.55+6.27 8.63+2.25
WA 51 130.94 + 22.54 52.98+12.33 9.75+3.02
t 28.730 16.743 2.124
P <0.001 <0.001 <0.001

& 3 MAFTARIGGCerdails . BEIMERITD LR (mean + SD, )

GerdQiEs BEIMEIRED
2851 fBlEL = —
ARE ARiE1 mo ARiE6 mo NG ARIiG1 mo AfG6 mo
Pkt 51 14.26 £2.26 935+1.69° 6.22+0.53 6.93+1.03 4.17 +£0.74° 2.15+0.38°
IRE 51 14.07+2.08 11.12+1.88°  6.89+0.72° 6.90+1.10 4.96 + 0.83" 2.67 +0.46°
3 0.442 5.000 5.352 0.142 5.074 6.224
P 0.660 <0.001 <0.001 0.887 <0.001 <0.001

SEEARRBILE, °P<0.05.

ERIGT R, W2

2.2 WMAF RATEGerdQit 4 R E IR FES A
RHTGerdQ 7 BEIMERIED ZF LA B
MWZARJET mo. 6 moGerdQiTF4r B IMEIRVET A
AT R, SRR T-X R 41(P<<0.05), L33,

2.3 WAF RATGE &4 #EEE N ESK WARTIE
BYLESK . LESP. UESP. DCIER LT m L, K
J51 mo. 6 moWZHIEERLESK ZK T AT, MK T
X4, LESP. UESP. DCIgTAHT, MEL a5t iR
HP<0.05), W74, EI.

2.4 WAF KATE24 h pH-FLIR BN 3547 PIALAR AT
DeMeesteriF-or BRI 59 MR <
WSO TRE IR Z RGeS0 AR AL
mo. 6 mo DeMeester P4y MRt FFMRIL TR %
Wit AR TRE RIIRER T AT, MRS TXF
HE2H(P<<0.05), WLZ&S. F2.

2.5 MAF RETE B 30 5 ik 3547 PAARATME
MTL. GASZER L4t X, RJ51 mo. 6 moPi4ifl
JEMTL. GASEIARRTF 1, MEAH =T X HR4L(P<<0.05),
W.Zze.

Baishidenge  WCJD | https:/ /www.wjgnet.com 160

2.6 WK I R A SL MR IR T R AE AR T X
HZH(P<<0.05), W37, PRI T I RORE K B JG 45 T WHiE
AbFE, ARAR BT

3 111E
H A7, 5 ilGERD i = i 7155 25903877 o fE
PHBIT BRI RO, BT 3 43 R RE IR 5 AN I
8o, RGERDMIAE&{E B ek, BEAEIGIK 2 148
LGRS R B ARVETTRGERD, {HIV KT RAFE/EA]
Biks RIGWE RN FIHF AR B2 SR %I R
iE R AR R IR DY, ARG MRS R B A E,
s Bt B JECHIT B R vk ) P R M B B AR A
Piv AR JE RN, BARJE I AR XA 8, H
FAER R P, R, BINAR R T 2 A vl SE(IRYT 7
NEAAHEEE L

VEAER, PURIMB DI BR AR B, @ V)RR vk
28 b F3 om /i A R A TR, 4 R4 24T Ak,
15 R 25 FE R N, AT 4EFE I INLES J 77, #EfiiA
P SRR PR B i R ST,
P T RT IRCA IR R TR TT R GER DR 1R B ik #%.
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x® 4 RAEFARRIEEOBREENESH LR (Mmean + SD)

B8] 485l BlE |BENENKECm BT MNELEBEEMMH) BE CIEANBREMmHY) IEiREEEIRD mmHg/(cm s
WMZE 51 0.72+0.13 58.62 + 2.47 2021121 1027.55+ 112.74
. WiRE 51 0.70+0.11 59.10+2.15 20.46 +1.02 1036.97 + 108.10
Al ¢ 0839 1047 1128 0431
P 0.404 0.298 0.262 0.668
WMEE 51 1.08£0.16° 63.82 +2.30° 23.08+1.25° 1235.67 + 125.64°
N WiRE 51 093+0.12° 61.65 +2.24° 2169+1.17° 1146.20 + 110.43°
ANE1 mo
¢ 5.356 4.827 5.798 3.820
P <0.001 <0.001 <0.001 <0.001
WMZE 51 1.52 +0.34° 68.20+4.16° 25.03+1.44° 1377.41 + 163.58
N WiRE 51 1.21+0.28° 65.19 + 3.45° 23.76+153 1265.49 + 131.50°
NE6 mo
t 5.026 3977 4317 3.808
P <0.001 <0.001 <0.001 <0.001

SEEARBILLIR, P <0.05.

& 5 MWEFARFIG24 h pH-FEITEENIEFREEB (mean + SD)

B8] 485  BIE DeMeesteri®Htn)  BRRIAER) SRR RIERARIR) SRR RERAER
WME=2H 51 11.02 £2.12 28,65 +4.92 32.61+3.25 14.69 +3.04 30.22+2.39 28.36+3.08
. WIRAH 51 10.67 +1.75 2817 +4.23 32.18+2.81 14.22 +2.85 30.06+2.18 27.98+2.95
Al ¢ 0.909 0.528 0.715 0.806 0.353 0.636
P 0.365 0.599 0.476 0.423 0.725 0.526
WME=E 51 6.81+1.24° 17.03+£3.17° 2765+157°  10.73+1.25° 2645+ 1.26° 21.39+2.20°
R WiRAE 51 8.10+ 1.30° 20.44 + 3.36 29.23 + 1.44° 11.96+1.14° 27.81+1.33" 24.08 + 2.46°
2NEf] e ¢ 5.128 5.272 5.297 5.192 5.301 5.821
P <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
W=E 51 3,62 +0.64° 10.72 +2.60° 2478113 825+1.06°  2434+124° 1551 £1.29°
WiRE 51 435+0.73 13.61+2.88° 27.06+1.29° 9.38+1.17° 26.14+1.61° 17.16 £1.41°
N56 mo
t 5.370 5319 9.495 5.112 6.326 6.166
P <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

SEHEARBILLE, °F<0.05.

202144 E A H U HARE R HH, ARMSIRTRGERD
BF IR RIFAITRUR, Btk jir. (HENKT
ARMSRH TRGERDH AR I FA RN = . ik,
A 2RI ARMSTERGERD H 37 FIME, 45 5 5
7R, ARMSTF AR (AR, ARk &b, RfF1 mo.

6 mo GerdQVF4r ESMERVE K T X HEZH, 7] I,
ARMSHJ7RGERDRE & AT AN, (kG RAEIR
THIB. AR, ARMSHEAEAEREE. G5/ N A,
R A TE T A Rk L 8, HAZAR N TEY) 4,
SO 8 2 R B0 A B, 5 PRAR TR XU, T 2%
YEJEF AR A, WA A i &Y, FR, 1A U R
FPUR IR DI B 5 G TR YA 1) J 2, AEFAFEGI/N
L B B R BT U 4, Res B RIS BT O, $E
LESJE /1, #Eisd SR, 24 h pH-BHT I R 4%
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A2 e 0 S A R A AR L R U I A TR, A Ak
JE SR BRI SRt G L, BT R IR SO SRR G
RMFRS BRI SR, AR ST 3 ) o,
WHARSE1 mo. 6 mo DeMeesteriE7y &St F9MR I
s W SR TRE RILIEUR T ARHT, M
SRIAART XA, L ARMSYAYTRGERD#E 2 3 kb B
AT, 5 RIF SR SO IR . (R A
S I R B I AH K.

KEIGARWT7TIESE, RGERD B HIEH A &5
D1 5 B )AL G, TN SRR, I
R PN v R A U R — P LW L HE AR )
W T73%, kR FH A B s 247 B R e 4, Ree B
WL IR 22 15 3 s 3 Th ke, 7E VPl B E B3
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x® 6 BAEFARIGBNFMMBEIFKIELLE (mean + SD)

BERRRINS BN EARRIERBRI0

, M;EBEIEINg/L) Bl (pg/mL)
| | — - - — - -

485 Bl ARl ARiE1 mo ARiS6 mo NIl ARE1 mo ARig6 mo
WERLE 51 236.17+35.64 287.50+32.41° 348.21+46.79° 102.59+14.37 149.60+18.20° 182.66 =20.68°
WA 51 238.59+36.22 262.35+23.63° 310.65+31.36° 104.31+15.92 132.75+16.19° 161.23+18.52°
t 0.340 4.478 4.762 0.573 4.940 5.513
P 0.735 <0.001 <0.001 0.568 <0.001 <0.001

SEEARAILH, °P<0.05.
xR 7 RAHALERAEBRECR(%)

4%\ fBllEL SIREXE MR [51S BRER
Z2eH 51 2(3.92) 1(1.96) 1(1.96) 47.84)
WigH 51 6(11.76) 3(5.88) 3(5.88) 12(23.53)
7 4.744
P 0.029
B
o AIEA = g5 o A4 == WA
2.0 a

= 2y I —

g( 1.5 L g 60

¥ 1.0 £ 40
= &

S@i 0.5 ﬂ Y20

0.0 0 L . -
7’(%7] AJG1 mo  AJF6 mo 7KFI|J ARJG1 mo  ARJ5F6 mo

c o A - D oo e
7 T = P
(=) 'n
u b
E 20 §1ooo
& 2
4 10 E 500

u]
0 [a]
AREI AJFlmo  AKJF6 mo ARET  AJF1lmo ARJF6 mo
DOI: 10.11569/wcjd.v31.i4.157 Copyright ©The Author(s) 2023.
1 REFARCEOHREENESHTIBER. A: WA TARRGIEBLES KEEA SN, B: AL FARAIGLESPA LIEN,; C: TR

HIJFUESPAE(LIBIL; D: PRAFRATEDCIZUBIL. LES: IEB ¥ TELNL; LESP: JEB & TELUNLER BIE; UESP: &% LIRS EE;

DCI: meimlc6 355

FiEEh. FS UG . BINLESIE /125EH], GAS
AT R A, SRR SR R R AR 4, P I
IKFAR I TG R B 15 3l 775 AR T 2, A AT
KL, WEHA G mo. 6 mofIlFEXLESK &KX HE4H,
LESP. UESP. DCI. [iEMTL. GAS/K T3 R4,
PERARMSIAITRGERD & 60 W 2 0GE B8 5l 112
5 8Bh /% MR, ARMSHENS A 25 (4 ol B i
IR e, A E BB B R, AR B A
Boh 2 E IR, AR T IR AUEREIE. T, A
9% B RARMSTEYTRGERD 3 fit i3 [ IE &R R
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RERRINS BN EARRER0
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~ . a
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{10 La K a z
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= 10 " 10
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2 40 30 .
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VNG AJG1 mo  AJG6 mo VNG
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2 PEFAREIG24 h pH-FRIRLSISIR LB, A: HZHFAKRTEDeMeesterP 5y 28 UIENL; B: PHZHFARIGER Sm kA VIEN, C:
A F ARSI S AR E ARG I D: AT i A SR A IS B AT SRS AR BRI B PR FARAT SR

B SRTREA LRI

NERER

AL =
Lo B =

MEIEPE B B i (refractory gastroesophageal reflux
disease, RGERD)H AW [ 5 . VA7 ME B BUR S5 4F
AL B FPURIEIRYI B A (anti-reflux mucosectomy,
ARMS)iZ ¥ H TRGERD, ZHIGIR) 2 K. HRKT
ARMSHIE T I I8 B KT & AR5 56 7 17648
B .

featiit /4

AT 2RI ARMSTERGERD V697 2 (18 FH Ay
8, BAEAIRARIE BB N 7 e F PR AR RS
AR,

s =pon

A W SCHT IR ) 3 2 B AR Z R ARMSTATRGERD
(RITT 35 SRt Bl AR BRAR AR T 52 e, 45 3 B RARMSIRIT
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TEN IS B, W B RIREE, TR

El

EH2019-01/2021-12 818 10211|[R GERD &2, 4% IR B
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SEARRRKCOT BT RRE, 2RI FLBCSR IO A G 5, 21
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(%) 7R, P K. P<0.05% W2 R A g X

1024158 B IR GERD %, ARMST-ARAFHLL T 18l 52
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ARMS5Y7RGERDAE ZE MM T ARAG I, FE3Em AR
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AE PRI AORE K A2, A BCARGERD ML IR TT /7

%
REh=

o R 2= AR A W D, FARCH MY K Z 5
RGERDEH M EZRIT FB, Hl 2 AT R yn]
A M EEERGERDIGIRIER, B T ARMSHIIL S BIRE
RGERD & 3R 77 BENS SR s AL T R (Rl s> T
RO, (EHEAREWE.
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