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Background and Aims: Sleeve gastrectomy (SG) has become the most widely performed bariatric
procedure worldwide, but postoperative gastroesophageal reflux disease (GERD) remains a major

concern. This multicenter study aimed to identify independent risk factors associated with GERD after

Methods: Clinical data of 672 patients who underwent SG between January 2020 and December 2022
in six bariatric centers and completed a 12-month follow-up were retrospectively analyzed. Demographic
characteristics, esophagogastric junction (EGJ) integrity graded by the AFS system, operative

parameters, and postoperative outcomes were compared between patients with and without GERD.

Results: The overall incidence of GERD after SG was 24.7% (166/672). Multivariate analysis revealed
that a preoperative BMI>35 kg/m* (OR=1.68, P=0.033), EGJ integrity AFS grade>2 (OR=2.90, P=
0.006), and preoperative reflux symptoms (OR=2.44, P=0.030) were independent risk factors for GERD.
A staple line more than 1 cm from the angle of His (OR=0.45, P<0.001) and a bougie size>36 Fr (OR=

Conclusion: High BMI, impaired EGJ integrity, and preoperative reflux symptoms significantly
increase the risk of GERD after SG, whereas adequate preservation of the His angle and appropriate

bougie calibration may reduce it. Comprehensive preoperative EGJ assessment and standardized surgical

Abstract
SG to guide preoperative assessment and intraoperative management.
Multivariate logistic regression was used to identify predictors of postoperative GERD.
0.08, P=0.001) were protective factors.
techniques are essential for minimizing postoperative reflux.
Key words Bariatric Surgery; Gastrectomy; Gastroesophageal Reflux; Risk Factors; Esophagogastric Junction
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FHRAR A E B HCARTIER AR (sleeve gastrectomy, SG)
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(gastroesophageal reflux disease, GERD) — B J&fiff 5%
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Pallati %1%} 585 {41 A Fi £ A GERD i AR (14 96k 5 F AR
BE VTR, SC ARG 64 H 41% 1 % GERD 4E
ARAG B W] W 2 . o KA B 5R A S B 2 il
A B HEES R R 4y s R I P R AT
GERD i IR 22 fiff (%) J 22 L] o R S 1/ ¢ T SG AR
J5 GERD Mt AR Z, HEkz REMMRITE &
BaEAT (esophagogastric junction , EG]) Yifie)sz
Mo PR AR B 58 B AR F — 25 R G VP AG AH G B3R X
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1.1 BERM

] Bk Y 4 202041 H 1 H—20224F 12 A 31 H
WiE) 6 Z ol 672 Bil4T SG By HUE IR B 5k, ASHIF 5
H R R 2 R RE = B BE S oe AR i AN R
D&, eREF O, Hi, W6IE=100 ]
FIMLA L35 rg KB = S e . WIS A b s
BEBe . Wim A mMEm L ERE . R RE TP E
Bt , s B £ <100 1] F) AL 44 452 455 W8 e 44 - BH T s
B, M RERIESE —ER (K1), BFRgd
MR SRR R S (S
R24085) . W AFRHE: (1) £56 o E B Ii P23 4R
Uili 4325 1T JHE F0OWE DR i 0 BE B2 0 25 B 2x R A i
B I b % 2 70 PR D EHIR YT FE B (2019 i) ) @
il 1) SG FARFEAE ; (2) BV B[R] A AR5 1249 H 5
B) RuGT ATk A . HEBRbRifE: (1) K5 ) B
BAB A ARGERY; (2) 5K E s R E S &
TR ) WA 2 Y e ; (4) BE1E GERD
G S [ 45 76 AR AT B AR A & B GERD JER , B
AR S RE R T BT A A R
(proton pump inhibitor, PPI) ],

F1 FHORERRGIE

Table 1 Number of cases collected by each center

s B (n)
P KA = 5 B 241
WP A L PR = B 113
T 2 SRR T 0 B 111
B A= R = Bt 102
TR A8 BT rpo B e 64
AR B 5 — R B 41
1.2 Fik
1.2.1 AR dedr WEBRE AR ARG 1.
3. 12 HMBEDHE R o B e B AE B &R

G )12 BE U7 9 ) B00E S H s AT R DT IR 3RS .
Bl s — Mol (PHEm . ARy MRS L R
B BRIET RS . ORAT SRR AT R . B
IR & #8 %0 (body mass index, BMI) . [ [l | %
Ml BEAE 255 (AR iRBT 225 . PPLEGAEH]) |
BEatipm OVE PRS2 BE R 2 . i I 9

S 1K . TS IR AE L MR | E IR
FRARREGE . B0, AR EB R L) . R EAAER
BR . ORETRGE O S S B E IR . B KA
Bt 55 . GerdQ P43, A2 712 W o 748 R AL
ATDINIY NGRS RV ARZIE 3SR N E AN VT E- )
His fAMEES . B A RN (Fr), BRI ZS
Bres (His iR Ao 2 1. KRG HEEI AR
J& PPIRYT I 8] . AR5 34 R AR o 52 7 0 T
(percentage of total weight loss, % TWL) , % TWIL=
(AR T A 5T - R 5 B D7 1A BT ) /R AR BT RE <
100%] . AR 45 AR HTE B PFAG EGY, Bl i 22 L i 4l
A (em) . LR KRAE (em) DI KIEBIALE
HEERBE T2 BRI %222 (American Foregut
Society, AFS) ZrZ¢1""; 5B A AFS 73 G- b e
% LDF #E47 H . “L” AR a8 R ALK
“D” RFRALAAL; “F” REFE (+) HEHAFHF
T (=) ThRetk R s AFS 43 2% 1 9B EGJ 451
5% (L0, DI, F+): AL EBRAN1 em, IR
REIEH, RIJCEAE &AL, B4 R BN B,
WEE “o” . AFSHH 2% (10, DI~2, F-):
AR RN B A K B A, B AL sk IR H
HAEN 12 em, HEEMBAGK, HEAEZ
JEASHE . A, IR e JBAR. AFSAr4 3 4
(L0~2, D2~3, F-): fF1E<2 em B £ R ALAT Y
K B L B AR >2~3 em, IR PE A I I AE Y
B, AFS S84 9 (152, D3, F-): %
LA K FE>2 em B FLIF 42 >3 em, fEA
1 2 ek 2K

1.2.2 GERD %Wy  MLAI GERD iER . 46 B M.
i, i 250 P GERD i AR 7] 4 x5 15 1 #A iR
HEAT VR 4y, (6 B A GerdQ P 43 35 3F 47 P AE! S
GerdQ W5r=8 BF, TN A AFTE GERD AT REVERR K. R
B AL IE 9 BEKG A . PPT ok 4 i H, A2 R 45 P
(‘histamine 2 receptor antagonist , HZRA) =2 5,
HE R A& 8 h 5 )y Al kAT B AL TE Nk A o
AT R B AR T b By e aE i T R
P IR R (reflux esophagitis, RE) 43 Z%[ 1%
L4203 (Los Angeles classification , LA) #E1T
WAl o ZEAR S Bl U o A8 b A7 B B A A R 75 45 PPI
5 H,RA 2 i o £F4 LA N AT A — 35T B AT 32 Wy GERD
(1) 7Y (%) GERD 4K, 8 46 & o = % 8l & RE
(LA-A %) bz Wtk imia sy 2 A &8s, s
20 25 B AGIE S A TE 8 R S U A (2) LAY
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GERD JEMR, BHEM A RE (LA B LI L) [n (%) 1EKmnw. bW % g A ok A K

ol A7 AE SR B 48 8 BE
1.2.3 FR7 & MAEPRLEBFARIHERES
i U A AP B R AR SR AT o BB RR I S SRR
L AR, K5 =fLE#TAKE. BA
Trocar. Fu47 & V- 2% 5% H BE, (M A TR B
iy . B . BIREAE . s K W,
SEUN=Y N = N 1 N | I e N TR i
W B R RR M o8 i e, WEE His f . EEE
ABWAIERSGIFETI PR, 7EFEEA ] IT % 2~6 cm
b AT R, YR E B R B T O E I S O IE B
eI, BERNZEmMEES,; 245
KM ZERIY)
1.3 SGitFiE

A 80P R IR (4.1.3) Bk 47 b 3843 #r
oo 3 2 AR R A A IS MRS AR SR T B+ R
iz (v £s) Fon, AR RNHE (AoL)

B, SRR KR . P<O05SHIN R ZERA
Geiter S0, X R T A5 R P<0.1 AR B R AT
Y N % [H & Logistic [ 35347 .

2 & R

2.1 BEMIFE

672 15 i ARG B DT 1A 3k 166 4] &2 4= GERD.
5 JC GERD 4 H %, GERD 24 AR #if BMI>35 kg/m® &
H A (76.51% vs. 66.60%, P=0.02), K HI GerdQ
W4y (3.52£1.23 vs. 1.861.66, P<0.01), AFS 7}
PH>2 g BE L (12.05% vs. 4.55%, P<0.01), Hi
RURE AR B B (12.65% vs. 5.73%, P=0.01) &%
w, ZRBEASIFE L, HREmman 2R
Bilgit#E L (¥ P>005) (%£2),

®2 BEMEAM
Table 2 General data of patients

R Jt GERD 24 (n=506) GERD 41 (n=166) P
M (%)]

5 188(37.15) 64(38.55) 082

ke 318(62.85) 102(61.45)
(% % +s) 31.87+8.01 32.09+10.1 0.77
BMI(kg/m?,x + 5) 38.43+6.11 38.94+5.04 0.33
BMI 43%[kg/m?,n(%)]

<35 169(33.40) 39(23.49) 0.00

>35 337(66.60) 127(76.51)
JEFE (cm, % + 5) 116.94+14.1 116.03+15.71 0.48
B (em,x + 5) 119.81+11.32 120.4+9.95 0.55
GerdQ P43 (% £ 5) 1.8621.66 3.52+1.23 <0.01
(% )] 114(22.53) 39(23.49) 0.88
it (%)] 51(10.08) 14(8.43) 0.64
JEHFA L [n(%)] 117(23.12) 41(24.70) 0.76
ARSI 258 (%)] 10(1.98) 7(4.22) 0.19
ARHT PP H[n(%)] 7(1.38) 5(3.01) 0.30
BRI (%)) 125(24.70) 40(24.10) 0.96
TR L S [ (%) ] 458(90.51) 144(86.75) 0.22
P PEZIKn (%)) 10(1.98) 4(2.41) 0.98
AT PR 5 (%) ] 69(13.64) 18(10.84) 0.43
Xl (%))] 21(4.15) 6(3.61) 0.94
iz L n(%)] 7(1.38) 4(2.41) 0.58
AFS 53952 9n (%)) 23(4.55) 20(12.05) <0.01
HALTER (3 B KO [0 (%) ] 29(5.73) 21(12.65) 0.01
ARG EL LA (%)) 13(2.57) 8(4.82) 0.23
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22 SGARE%4 GERDHWHMEZE

R RS AR BN, RETBMIE & (P=
0.017) . EGJ 45#4 AFS 539 >2 9% (P=0.001) . AR Hif
B A R B O AE IR (P=0.004) . ) % IE His 3 B
2>1 em (P=0.000) . ' Z#E EHAE36 Fr (P=0.000 1)
5B EARIG K GERD KB 2 VIA G, 4R#y . P
Bl RETHEAC S . BEAE TR RAE s ik
W AR AR R S B RS & 4 GERD
B RS JC A & 6 R (3 P>0.05) o K5 BT AT 43 BT 45 SR

P<O.1 R R A Z IR Logistic H53 81, 45
75, BMI (OR=1.68, 95% CI=1.05~2.76, P=0.033).
AFS 73 9 52 %% (OR=2.90, 95% CI=1.34~6.24, P=
0.06) . AR Aj KR B X #AEIR (OR=2.44, 95% CI=
1.09~5.46, P=0.030) . Y] % Bh His fi B8 % (OR=
045, 95% CI=0.24~0.88, P=0.000) L. K S #4 H
# >36 Fr (OR=0.08, 95% CI=0.01~0.35, P=0.001)
J& GERD K AE Al i & (£3).

%3 SGARE%4% GERD M MMEZSH

Table 3 Analysis of factors associated with postoperative GERD after SG

2 R EARES
OR(95% CI) P OR(95% CI) P

B 1.06(0.74~1.52) 0.747 — —
AR 1.00(0.98~1.02) 0.769 — —
A 1.06(0.69~1.59) 0.797 — —
i} 0.82(0.43~1.49) 0.534 — —
BMI(>35 kg/m?) 1.63(1.10~2.47) 0.017 1.68(1.05~2.76) 0.033
HEFRFA 1.09(0.72~1.63) 0.678 — —
e IR 2.18(0.78~5.78) 0.119 — —
AR PP 2.21(0.65~7.03) 0.180 — —
BRI 0.97(0.64~1.45) 0.875 — —
R L 0.69(0.41~1.19) 0.170 — —
1 PERZ K 1.22(0.33~3.72) 0.735 — —
M T TR R B 0.77(0.43~1.31) 0.353 — —
L 0.87(0.31~2.06) 0.761 — —
THALMES 1.76(0.46~5.91) 0.372 — —
BAIRER (S et 2.38(1.30~4.29) 0.004 2.44(1.09~5.46) 0.030
GerdQ W43 (>5) 1.92(0.86~4.11) 0.096 1.60(0.57~4.38) 0.362
ARATEE SN 1.92(0.75~4.64) 0.155 — —
AFSHY>2 4% 2.88(1.52~5.39) 0.001 2.90(1.34~6.24) 0.006
VIGRERE T TIE 2 (em)

2~3 — — — —

3~4 1.85(1.08~3.37) 0.033 0.63(0.29~1.39) 0.241

5~6 2.38(0.68~7.57) 0.150 0.30(0.04~1.61) 0.188
Y12k His f#EES (>1 cm) 0.39(0.27~0.55) 0.000 0.45(0.24~0.88) 0.000
B SR RN (Fr)

<29 — — — —

29~36 0.39(0.27~0.55) 0.553 0 3.88(0.63~4.58) 0.140

>36 0.15(0.06~0.40) 0.000 1 0.08(0.01~0.35) 0.001
His fi 58421 55 1.17(0.75~1.80) 0.477 — —
%TWL(>20%) 1.06(0.74~1.50) 0.759 — —
AR J5 PP FH R ()

<4 — — = —

4~12 0.91(0.48~1.82) 0.785 0.52(0.24~1.13) 0.088

>12 1.91(1.05~3.71) 0.043 0.37(0.09~1.38) 0.153
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GERD EH SG A J& & # W IF K ik Z —, Bk
FEWF B R A R R R e, RAER
TE 18.5%~33% Z [0), X Al fig 5 4% h0 T AR AE 40
WR[E . GERD 12 Wi #& &2 2% M i A T 2L 22 55 4 1A
BRI AP PRI SC R JF 1 AER 2
24.7% W) A A T OB & W GERD EAR . H — 2L fi
HLAT BRI 5% 45 5 — %, SG & R J5 3 GERD 5
FATB IE T AR B R L RYGB By 3 g0 Ji A ¢
F SG AR J5 GERD J& 7 2% fiff 1t WIF 5% 47 7 55 K 5%
43 B 5% 43 SG A J5 i ] GERD 28 i R [ F,
I SN AT Meta 43 #r &5 SR % W1 SC 5 37 & GERD =% fk
Jo i AR ORI 56T SG R JF % e GERD & A4
1 18 IR o B A3 38 o F oS b AT T HRGE, (R
K22 BRI T B [ B AR g, B TR
W E G IRE N BT B . DFE C &R EGT )
REMY SE BT CERD O KA A EEAEMN . W
I, ASHESEBR X 672 1] SG 3 B A By — M B 1A 4
fiE . FAR o B AR SR w DL R R A Bl AT
Sy HTZ A0, [ G AFS TER VAL A B 45 4
MITRE, 459 & BLAR AT = BMI, AR GERD $L7 fi
AR . EGY 450 58 B 1T 9 AFS 43 9 >2 9% . D14
His A > em . B XEE HAE>36 Fr SR E K 4E
GERD [y AU i 25 AHOC, (HPE ) . AR I Ak M 15t 97
L SN 72 i = NI I 5 SO @ s SN N 1 o o 2
AR FR R RIS ARG & GERD B RS A % .

H A 45 #1538 m AR 45 o6 TR AT E & B E
TER (LAHCHE DY) . GERD f£4 BE &
SG 1 25 SRS fH I R R 25 A AT B AR bR 1 B0
KRB EESER (LADHAL) WMEH. hEN
WXt FEIFRESERWIEMEEE, SCHIKLE AT
BT B AU o AE R AR B J& GERD A 20 57 5 £i5 [
R, 2FARWESG, HoRHEaERTAITEMR;
H R TR EC A SRR R, HAE 0] 45 0 A
i A5 GERD ZWidrife, RIEESEREENE
R B AT BE A7 75 WG PR 28 E A o JHIR 28 B0R 28 f
MR R, RS B D 5 RO R T RE 51 Kk RE AR
PRl I AR i A7 A B B R R 1Y) B #4252 SG R J5 GERD
1) & A XU B e

SRS HIll A5 AR A T T A R O R
[, R FRGEPRETEEHI M, |
S b R LN B O R B A R S
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B ARG X AR T s IR HIlL 43 2R Gt i R B
W REAE 9 0 SC 5 55— N B AR AR T T8 AR ) Y 4
X 1 T i DR A 1 AT VT Al B A o R O 2 0F R
PeA S . FEH LT AFS S R G EGI 450 58 %K
PEFE SC AR J5 GERD & A= v (RS HEPEAG AE FH . AH#L
TFREAE 5 A4 & EGI Vihe 5 RO A Gk, A5
AN AT AFS 4390 2 58 1 UCHE G DR L H v 55 3 EG)
g iy vl AL 5 a AR PP AL, O R ALE
A . EG) ¥ 6 2 e R S AR 2= S50, AFS 4r )
ZGAERHN 55 % GERD 1Y 25+ 1 55 3845 5 1 B A
HENGRMAE, HEWEHE TE5Hill SRS
() 00 PR R AR T . AR RS B R EG)
LER SRRV T (AFS 2R >2 %) & E RN
AR JG GERD M9 & A AR o #7 SG T AR v ik B2 U1 B 8
S EG M, TRE S S His Bl AL . B
THEZWL (low esophageal sphincter, LES) J& Jj[&AI%
R WURD 78 55 A8 A2, DA 1 58 470 5 U J3#: Bt 14 By 7
HE 1. XIRREE RIS H &R % YA G
(A 2L IR AR B SO R ) 25 ) ) e A2 B 4
AHEH S

AR BMIBE R, ARJ5 GERD & A 1y AU B
K, 3K AT BE R R R R K I A v KT Y N
JEF B EC) i S w, BRAR T U R G5B DI RE
RIGENEYERSG X RERE, M5 % GERD
SE R o EAMNTE SG TR v ) 4k BE His ff IR 2 8
ARG &AM . VIZ IR His f 00 0 2 — i
R 1~2 em, X AT AR B T V) SRR B RGE BIR T
EG) 45 F 1) 528 M, 50 2 1 B AT 4k AR AR 2F 4k 1)
etk [ I ABFSE & EG) 45 M 52 8 ik | Y14 HE 2
His fAFE B . His A 2B AMERY UL E B8
T W7 A AR 4 4 3 TR 2R R T e £ B i R) 4
i) GJ 25 ¥4 F1 T B8 LA B (7 2R 4F 4 FIRAR 27 4 Y 5 45
R sE st . RR BT PEAL EGY 25 44 1) fig 56 2 1
WS, FEAR A B U LR 3 R A 45 48 9 I3 fh 452
£, %t F B AR GERD M1 52 3t 5 R 2 A7 3 22 19 1If IR
=Y,

AW R A A B His £ 5 EGJ I D7 8 52 # 14y
GERD XU 1) XdE N R . MHE FREEM R BET
BMI. R GERD iR 45 #5465 45, AR T
FiE AR PR AN BERAE (W40 5 His I EE B . EGI IR
A 4) XRS5 GERD U520, 25 5 M il bR T4
HRUET S ZME, SRR T EG) i 51254 4
R AIK GERD M9 A% 0o i (B, 33X {15 K O SG 78 I8 . J7
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5 R B ) SE I AT, R T IR YT
et

HXEEESCHH TH S M4 HHn
B, LA E MBS, IR TAEH T LUK
Hi A& BT AR MR B L T D 1 A R A
MES, FRATERESENERY T ADAE
GERD Ay XU 2 6 B Z . X F S i i S #4 K
/N — ARG, A ESE & R R 32~36 Fr il
TR E R B, Rm AR R, AE
BEAETEAR P HAR<B2 FrilE s, REES
EAR S E YA, BAEBBEMILSRIN, X6
oA AN E S ESHENEDd®, H
HXEEHRB/NTRSBEERGREYRBL,
i — 2L K EGY 2549 1 52 4 ), Chang 557 & 31
A e fift /N 8 S HE A B 48 AT RE XS R 5 GERD #Y
KA B ERW, SG il B AR S S
U R B o T TR AR, O B E AR R K S
BHLL, AN GERD MK . 59 AN 2 1)
KM ERLREE (0>36 Fr) 1£i# i EGI B AL
M IR His A R IULRED %) 9T 1 D) BB, R AIE LS
BE, BAMEEEERTRESEREEERE
RN, BNERmM, SRR . H2
LRI Z R fa b R FEAT G b, 45 SRR
N S #2536 Fr 5 SG RS #t & GERD % i
X, BAP B, X508 ARAMEE.
AIREMY R R REAR R TR) . Geith IR AR TR 22 7.
AFAREZEZMFARIB2ER USLAERFREET
PR, RRTFEY KA, 2260 AR
MGt ke AT ZMMECER, &5
Bl ) R 2

i LTk, SG R —F AR AL F A, HIE
ARG GERD A3 76 G 75 25 . A E Xt T
AT E BMI. A Hi © % 78 GERD ML %1 5 R A1 AR A
EG) 4510 55 BB, R T R AT IPASL Sk
HMEFREN TFATERNEREAREESHNE,
), SRBHEE A e AR b /e (8 X8 E
BRI R  VIZIEE His MIEE) 34 B FREEAR
Jii GERD £ XU .

B BROHPTA P A IAA R YR NG AR P
2T BhAe L F; BOHAT R A AR AR IE AT AT
FEP LT o9 B,

HTHRAFR: BE XXX . FHHE EidL 5
EAABAFTIFHMES T EmH 525
HARREOKE S ERIBE ;R FHEH
R T g A KA TR o LE R AT AT
SCEGIT LF R TR BT A, ST LR G,
BHEEE,

0

M@ R AL FAREEMNEF R,

5% Tk

[1] Sinclair P, Brennan DJ, le Roux CW. Gut adaptation after metabolic
surgery and its influences on the brain, liver and cancer[J]. Nat Rev
Gastroenterol Hepatol, 2018, 15(10):606—624. doi:10.1038/s41575-
018-0057-y.

[2] Bout-Tabaku S, Gupta R, Jenkins TM, et al. Musculoskeletal pain,
physical function, and quality of life after bariatric surgery[J].
Pediatrics, 2019, 144(6):¢20191399. doi:10.1542/peds.2019-1399.

[3] Angrisani L, Santonicola A, lovino P, et al. Bariatric surgery survey
2018: similarities and disparities among the 5 IFSO chapters[J].
Obes Surg, 2021, 31(5): 1937-1948. doi: 10.1007/s11695-020~
05207-7.

[4] B2 AR B T o3 2 RSP R R SR X TARH, o

Il [ 1T iy s SR B2 0 73 22 N AR MR 235 A8 B 5 AR 4,
T AR A QAN RMIF ST HMEAL . v AR SRS MEF AU : 2023
AEFEMCE O], TP AR LR S AU T 2R AR, 2024, 10(2):73-83.
doi:10.3877/cma.j.issn.2095-9605.2024.02.001.
Chinese Society for Metabolic and Bariatric Surgery, Chinese
Society for Integrated Health of Metabolic and Bariatric Surgery,
Chinese Obesity and Metabolic Surgery Collaborative. Chinese
Obesity and Metabolic Surgery Database: Annual Report 2023[J].
Chinese Journal of Obesity and Metabolic Diseases: Electronic
Edition, 2024, 10(2): 73-83. doi: 10.3877/cma. j. issn. 2095-
9605.2024.02.001.

[5] Bevilacqua LA, Obeid NR, Yang J, et al. Incidence of GERD,
esophagitis, Barrett's esophagus, and esophageal adenocarcinoma
after bariatric surgery[J]. Surg Obes Relat Dis, 2020, 16(11):1828-
1836. doi:10.1016/j.s0ard.2020.06.016.

[6] Csendes A, Orellana O, Martinez G, et al. Clinical, endoscopic, and
histologic findings at the distal esophagus and stomach before and
late (10.5 years) after laparoscopic sleeve gastrectomy: results of a
prospective study with 93% follow-up[J]. Obes Surg, 2019, 29(12):
3809-3817. doi:10.1007/511695-019-04054-5.

[71 Oor JE, Roks DJ, Unlii C, et al. Laparoscopic sleeve gastrectomy
and gastroesophageal reflux disease: a systematic review and meta-

analysis[J]. Am J Surg, 2016, 211(1): 250-267. doi: 10.1016/].

http://www.zpwz.net


http://dx.doi.org/10.1038/s41575-018-0057-y
http://dx.doi.org/10.1038/s41575-018-0057-y
http://dx.doi.org/10.1542/peds.2019-1399
http://dx.doi.org/10.1007/s11695-020-05207-7
http://dx.doi.org/10.1007/s11695-020-05207-7
http://dx.doi.org/10.3877/cma.j.issn.2095-9605.2024.02.001
http://dx.doi.org/10.3877/cma.j.issn.2095-9605.2024.02.001
http://dx.doi.org/10.3877/cma.j.issn.2095-9605.2024.02.001
http://dx.doi.org/10.1016/j.soard.2020.06.016
http://dx.doi.org/10.1007/s11695-019-04054-5
http://dx.doi.org/10.1016/j.amjsurg.2015.05.031

2166 [

SRR R 55 34 4

amjsurg.2015.05.031.

[8] Pallati PK, Shaligram A, Shostrom VK, et al. Improvement in
gastroesophageal reflux disease symptoms after various bariatric
procedures: review of the Bariatric Outcomes Longitudinal
Database[J]. Surg Obes Relat Dis, 2014, 10(3): 502-507. doi:
10.1016/j.s0ard.2013.07.018.

[9] B B ANRE A S Se HUR IR M AR 20, o el B Ui pip 2>

SBT3 22 R PR SR B T2 B2 . i [ IR 2 2 AL
RIGHVEHAYT HE R (2019 RRO[T]. i SEFHAMEHIEER, 2019, 39(4):
301-306. doi:10.19538/j.cjps.issn1005-2208.2019.04.01.
Thyroid and Metabolism Surgery Group of the Chinese Society of
Surgery, Chinese Society for Metabolic and Bariatric Surgery.
Guidelines for surgical treatment of obesity and type 2 diabetes in
China (2019 edition) [J]. Chinese Journal of Practical Surgery,
2019, 39(4): 301-306. doi: 10.19538/j. cjps. issnl005-
2208.2019.04.01.

[10] Nguyen NT, Thosani NC, Canto MI, et al. The American foregut
society white paper on the endoscopic classification of
esophagogastric junction integrity[J]. Foregut, 2022, 2(4):339-348.
doi:10.1177/26345161221126961.

[11] Lundell LR, Dent J, Bennett JR, et al. Endoscopic assessment of
oesophagitis: clinical and functional correlates and further
validation of the Los Angeles classification[J]. Gut, 1999, 45(2):
172-180. doi:10.1136/gut.45.2.172.

[12] e B E ol 2 2 B i sl oA 40, i AR R o AL -
Iy B RENEYRS UMELL, AR B 2 iR 2 S AR
TP, & b E R RO IS ). B R, 2023,
28(10):597-607. doi:10.3969/j.issn.1008-7125.2023.10.005.
Gastrointestinal  Motility Group, Functional Gastrointestinal
Disease Group, Esophageal Disease Group, Chinese Society of
Gastroenterology, Chinese = Medical  Association.  Chinese
Guidelines for Diagnosis and Treatment of Gastroesophageal
Reflux Disease[J]. Chinese Journal of Gastroenterology, 2023, 28
(10):597-607. doi:10.3969/j.issn.1008-7125.2023.10.005.

[13] Swei E, Helmkamp L, Samuels J, et al. Reflux and Barrett's
esophagus after sleeve gastrectomy: analysis of a statewide
database[J]. Surg Obes Relat Dis, 2023, 19(9): 1023-1029. doi:
10.1016/j.s0ard.2023.02.008.

[14] Bonaldi M, Rubicondo C, Giorgi R, et al. Re-sleeve gastrectomy:
weight loss, comorbidities and gerd evaluation in a large series with
5 years of follow-up[J]. Updates Surg, 2023, 75(4):959-965. doi:
10.1007/s13304-023-01471-1.

[15] Peterli R, Wd&lnerhanssen BK, Peters T, et al. Effect of laparoscopic
sleeve gastrectomy vs laparoscopic roux-en-Y gastric bypass on
weight loss in patients with morbid obesity: the SM-BOSS
randomized clinical trial[J]. JAMA, 2018, 319(3): 255-265. doi:

http://'www.zpwz.net

10.1001/jama.2017.20897.

[16] Aili A, Maimaitiming M, Maimaitiyusufu P, et al
Gastroesophageal reflux related changes after sleeve gastrectomy
and sleeve gastrectomy with fundoplication: a retrospective single
center study[J]. Front Endocrinol (Lausanne), 2022, 13: 1041889.
doi:10.3389/fend0.2022.1041889.

[17] FE5E3C, RURHL, a6, 45 MLk B UIBRA G S 2 fLliftE S &

B RIFIEIET ARSI R SRR, 2025, 34
(4):668-675. doi:10.7659/j.issn.1005-6947.250097.
Zhan CW, Liu LL, Shen QW, et al. Efficacy of revision surgery for
hiatal hernia with gastroesophageal reflux disease after sleeve
gastrectomy[J]. China Journal of General Surgery, 2025, 34(4):668—
675. doi:10.7659/j.issn.1005-6947.250097.

[18] Assalia A, Gagner M, Nedelcu M, et al. Gastroesophageal reflux
and laparoscopic sleeve gastrectomy: results of the first
international consensus conference[J]. Obes Surg, 2020, 30(10):
3695-3705. doi:10.1007/s11695-020-04749-0.

[19] Salminen P, Kow L, Aminian A, et al. IFSO Consensus on
Definitions and Clinical Practice Guidelines for Obesity
Management-an International Delphi Study[J]. Obes Surg, 2024, 34
(1):30-42. doi:10.1007/s11695-023-06913-8.

[20] Visaggi P, Ghisa M, Barberio B, et al. Gastro-esophageal diagnostic
workup before bariatric surgery or endoscopic treatment for
obesity: position statement of the International Society of Diseases
of the Esophagus[J]. Dis Esophagus, 2024, 37(5): doae006. doi:
10.1093/dote/doaec006.

[21] Leech T, Peiris M. Mucosal neuroimmune mechanisms in gastro-

(GORD)

Gastroenterol, 2024, 59(3): 165-178. doi: 10.1007/s00535-023—

oesophageal reflux  disease pathogenesis[J]. J
02065-9.
[22] Kahrilas PJ, Nguyen NT. The esophagogastric junction
reconsidered[J]. Gastrointest Endosc Clin N Am, 2025, 35(3):541-

553. doi:10.1016/j.giec.2025.01.003.

[23] [ BE DT 2 SRR BE N 43 23 AT R AR AR K TARH, b
i = i pp 2 SRR D 3 25 B A RO PR 2T ARG R AR
A1, HAREIEGYT 2, 45 Ak B UIBR AR B8 B 28 R i e
T H k% R B IER(2024 O[], @ AR, 2024,
33(10):1547-1566. doi:10.7659/j.issn.1005-6947.2024.10.001.
Chinese Society for Metabolic and Bariatric Surgery (CSMBS),
Chinese Society for Gastroesophageal Reflux Disease (CSGERD),
Japanese Society for Treatment of Obesity (JSTO), et al. The
Shanghai consensus of Chinese, Japanese, and Korean Experts on
the diagnosis and treatment of gastroesophageal reflux disease in
patients undergoing sleeve gastrectomy (2024 edition) [J]. China
Journal of General Surgery, 2024, 33(10):1547-1566. doi:10.7659/).

issn.1005-6947.2024.10.001.


http://dx.doi.org/10.1016/j.amjsurg.2015.05.031
http://dx.doi.org/10.1016/j.soard.2013.07.018
http://dx.doi.org/10.1016/j.soard.2013.07.018
http://dx.doi.org/10.19538/j.cjps.issn1005-2208.2019.04.01
http://dx.doi.org/10.19538/j.cjps.issn1005-2208.2019.04.01
http://dx.doi.org/10.19538/j.cjps.issn1005-2208.2019.04.01
http://dx.doi.org/10.1177/26345161221126961
http://dx.doi.org/10.1136/gut.45.2.172
http://dx.doi.org/10.3969/j.issn.1008-7125.2023.10.005
http://dx.doi.org/10.3969/j.issn.1008-7125.2023.10.005
http://dx.doi.org/10.1016/j.soard.2023.02.008
http://dx.doi.org/10.1016/j.soard.2023.02.008
http://dx.doi.org/10.1007/s13304-023-01471-1
http://dx.doi.org/10.1007/s13304-023-01471-1
http://dx.doi.org/10.1001/jama.2017.20897
http://dx.doi.org/10.1001/jama.2017.20897
http://dx.doi.org/10.3389/fendo.2022.1041889
http://dx.doi.org/10.7659/j.issn.1005-6947.250097
http://dx.doi.org/10.7659/j.issn.1005-6947.250097
http://dx.doi.org/10.1007/s11695-020-04749-0
http://dx.doi.org/10.1007/s11695-023-06913-8
http://dx.doi.org/10.1093/dote/doae006
http://dx.doi.org/10.1093/dote/doae006
http://dx.doi.org/10.1007/s00535-023-02065-9
http://dx.doi.org/10.1007/s00535-023-02065-9
http://dx.doi.org/10.1016/j.giec.2025.01.003
http://dx.doi.org/10.7659/j.issn.1005-6947.2024.10.001
http://dx.doi.org/10.7659/j.issn.1005-6947.2024.10.001
http://dx.doi.org/10.7659/j.issn.1005-6947.2024.10.001

g FEEXF-TUHRIBRAEERERIAAENHERERN S PO BBERIH R 2167

[24] Chang PC, Chen KH, Jhou HJ, et al. Promising effects of 33 to 36
Fr. Bougie calibration for laparoscopic sleeve gastrectomy: a
systematic review and network meta-analysis[J]. Sci Rep, 2021, 11
(1):15217. doi:10.1038/s41598-021-94716~1.

[25] Braghetto I, Lanzarini E, Korn O, et al. Manometric changes of the
lower esophageal sphincter after sleeve gastrectomy in obese
patients[J]. Obes Surg, 2010, 20(3):357-362. doi: 10.1007/s11695-
009-0040-3.

[26] Wang Y, Yi XY, Gong LL, et al. The effectiveness and safety of
laparoscopic sleeve gastrectomy with different sizes of Bougie
calibration: a systematic review and meta-analysis[J]. Int J Surg,
2018, 49:32-38. doi:10.1016/j.ijsu.2017.12.005.

[27] Cal P, Deluca L, Jakob T, et al. Laparoscopic sleeve gastrectomy

AT RBR ST FAERFREKR

with 27 versus 39 Fr Bougie calibration: a randomized controlled
trial[J]. Surg Endosc, 2016, 30(5):1812-1815. doi:10.1007/s00464—
015-4450-0.

(AXm#t RiF)

35| g 25, mAE, 2RI, 55 SARIRDIBRAYS B B
TG A AE B DR R 3R A 22 oo [l P BA S B 2 0], o el 33 SR 4%
%, 2025, 34(10):2159-2167. doi: 10.7659/j.issn.1005-6947.240470
Cite this article as: Li JH, Gao X, Li PZ, et al. A multicenter
retrospective cohort study on factors associated with the occurrence of
gastroesophageal reflux disease after sleeve gastrectomy[J]. Chin J
Gen Surg, 2025, 34(10): 2159-2167. doi: 10.7659/j. issn. 1005—
6947.240470

LGt TE et REAARGETHIT TS B O 44 PO 2805 . Anii A it (O3 W RuiEtE | Il e sl B W M A T ) 5 505
st (MACRMRRY BT, [ Srcxl it . it st IERmITas) ;s RISt (M2 (U T4 LI
PRI, SR TR IEAEIESE) o SRR R SE PO NS (BEHL. W IR A, ) BEEEUEN], JUHES i

QeSS S ENR il A

2. 5O RIR SR M X + s RBE PR IES A RE R TR, M (I0R) FRIXEAASI I E RO ST
i, ZEMHARRH , JPREURI & R ST, BTG A SR 5 BORME BARDC RS, - i 1 %]
FEMERIPREAT S B2 s AR, M REAE/NT 20, ZHEEX ARG AT,

3G TR . X T E EEORE, ROARYE P R RSO | BRI R B SRR BT F R, IS E RS
Wi, ARE HEM AR AR R 22007 XETEvESoRt, AR IR RSO 28 R | R PR b A PRSI HL 46 5%
PR AT G, A E MG s, ARE HEM AR X RIET, BA5E Ll MR A IA, 2HE & ol
A, RREH BB R B A, % A B SR A U T OB, R RL R AR X T 2R L ZARARYE
B, BAE—TT TR I, RATREIS 2 TeGe o i, DAEEX PR3 22 I ) 28 AR FH AN 224 b 22 ) 1) A PR IR 2R HEA 742 T

PR AR I DA

4. G AR AR ZGR . 2 P<0.05 (H(P<0.01) fif, S Ui X A 2 M) B 22 A e "2 R, AN ix 4 2 ] A
A (AR REE) 25 SIS AR BARLFR (0. s BT TORHS (R . W Z AT IR B BER
BT 220007 . 2R [ W LY g KSR A5 ), SRR BRME (11=3.45, x*=4.68, F=6.7955) WS A fE4s Hh HAAH) P A
(41 P=0.023 8); Y S B ASHL (WLEARIRL, SARSE) 1), 745 WS VER IR A R R, 45 95% EA% X IH] .

o 548 9 2 A

http://www.zpwz.net


http://dx.doi.org/10.1038/s41598-021-94716-1
http://dx.doi.org/10.1007/s11695-009-0040-3
http://dx.doi.org/10.1007/s11695-009-0040-3
http://dx.doi.org/10.1016/j.ijsu.2017.12.005
http://dx.doi.org/10.1007/s00464-015-4450-0
http://dx.doi.org/10.1007/s00464-015-4450-0
https://dx.doi.org/10.7659/j.issn.1005-6947.240470
https://dx.doi.org/10.7659/j.issn.1005-6947.240470
https://dx.doi.org/10.7659/j.issn.1005-6947.240470

