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Advances in the application of endoscopic techniques in

postoperative complications after bariatric-metabolic surgery
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Abstract

Key words

Obesity, as a major global public health issue, has seen effective improvements in body weight and
metabolic disorders through bariatric-metabolic surgeries such as Roux-en-Y gastric bypass (RYGB) and
sleeve gastrectomy (SG). However, the management of postoperative complications remains a significant
clinical challenge. Gastrointestinal leakage/fistula is one of the more severe complications, and current
endoscopic treatment options include stent placement, double-pigtail stent internal drainage, over-the-
scope clips, endoscopic suturing, tissue adhesive sealing, negative pressure drainage systems, and gastric
wall incision. The combination with laparoscopic techniques can further enhance treatment efficacy. For
SG-related torsion or stenosis, endoscopic balloon dilation is the first-line approach. In refractory cases,
additional therapies such as endoscopic radial incision or modified gastric peroral endoscopic myotomy
(G-POEM) may be required. G-POEM offers particular advantages in treating non-spiral stenosis but
remains limited in practice due to technical complexity. Postoperative gastrointestinal bleeding requires
stratified management: thermal coagulation or hemostatic clips can be used in acute bleeding; marginal
ulcer bleeding at the gastrojejunostomy site after RYGB responds well to endoscopic treatment, while
bleeding at the jejunojejunostomy site often requires enteroscopy or reoperation. Anatomical changes
after RYGB increase the complexity of managing common bile duct stones. Among improved
endoscopic retrograde cholangiopancreatography (ERCP) techniques, endoscopic ultrasound-guided
transgastric ERCP has emerged as a minimally invasive and efficient option, though its long-term safety
remains to be fully validated. For patients experiencing weight regain, endoscopic interventions include
endoscopic sleeve gastroplasty and transoral outlet reduction (TORe), with TORe offering the dual
benefits of narrowing the anastomosis and relieving dumping syndrome. The risk of gastroesophageal
reflux disease increases after SG; balloon dilation can relieve reflux caused by anatomical stenosis, while
emerging techniques such as anti-reflux mucosal resection and anti-reflux mucosal ablation are still
under exploration. In refractory GERD cases, conversion to RYGB remains the mainstream solution.
Overall, endoscopic techniques have significantly reduced reoperation rates through diverse strategies,
but a balance must be maintained between procedural complexity and long-term efficacy. Future efforts
should focus on device innovation, standardization of procedures, and multidisciplinary collaboration to
improve the comprehensive management of complications following bariatric-metabolic surgery.

Bariatric Surgery; Obesity, Morbid; Endoscopes; Postoperative Complications
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AR ARIRYT I EY . HET, Roux-en-Y H 25 #% AR
(Roux-en-Y gastric bypass, RYGB) #lE #litk ¥ Bx R
(sleeve gastrectomy , SG ) BE AN EFEAR,
JIF A U TR 79.6%, HOR A RE fi 35 U R A
i, I R O R ORI AR OGS T AE O AR A
PRFFIERC, SR, R E FARMCR B, K5
oAy —E BER B IF JOAE (A0t . Wy . Bk
B Bt . BERES A MEEE KW
(gastroesophageal reflux disease, GERD) %]k 4= .
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HE, RYGB ARG i & M R AE 0.4%~4% Z 1], 7] fiE &
A AE TR R P AR B AL, fLAE /N E 2T 2
BaEbaH . ShEr. ZEh-2 e o
EHEHI, BHURUIBR ARG I (gastric sleeve leak,
GSL) 3d # KA 7e H U1k b, JCH 2 His ffi BT,
WAk 8 BE R, I B A E RS Ik Es FL TR JE
AR ke 1M FUAH XS Bz 2 RS e B N R B . R
2 d WK GSLAETE SHLKIA Z A SE, AR 5~6 d i}
BB GSL 58 UL 55 e ifi Ji KA 5GT, GSL iy iz W &
FARCT CT A A L ALIE 5, N B A 2
THBEWSEE A . B2 W T i N & T
BEREE, R 6 RS E N AR, NEIR
7 RT3k 979!, R 7 I 2OE AR 4 A Il
IREBL . 2 Wik E] . e B9 A7 & A /N 3547 A1 Al
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1.1 RNIEZEREAR

B S AR AR IR YT GSL R I D5 ik,
HOE A T DN (<2 em) HALT B T 0 8k 35
8, JF HXHE R B A AR AT R SR
WSO EEE EOkE S E G, 2EEA
I B 4 JB 4% (fully covered self-expanding metal
stents, FCSEMS) & H i & H k. At
T8, A B SO S 5 T B AR Y LA R
92% . APRUEIRIF AR, SCHRIE e IR IR P 6~8
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B, DT A 2 e B AT B
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RAER A, HEFHR&EEIHS,
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OTSC T 4F K 7E GSL i A3 8 7 R, E 24
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H, WY N 86.3%", OTSC i i HL K Je [ i F
RALHE A A o AR, B UE P ALA B 0 i il A 2
(1) ) 5 JB& X OTSC 197 R M 38 KT OTSC AN i
¥Rl DS mEE, Brlaetha sk
AL FSC R J5 H 8 B4 (gastric sleeve stenosis ,
GSS) HEIF & AENO, R, OTSC i F 5 H At 4 8%
HBARBAMA, DI ARy 724
14 HETES
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therapy,EVT)
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Table 1 Comparison of treatment techniques for digestive tract leakage/fistula

AR 3 7 IE BRI (%) P JRI PR
FCSEMS 348 2R (<2 em) 9ol P I b s 1 TN 15.99%") T &2 2%
PCSEMS 3724 F=Xea 81017 [EAVE(IS U PRI
WH RN 51T W U 84.71~91.67' 7 TS ELS, el R, EFE A GI T 6~8 JE T B e
OTSC 3 [4] 2N (<10 mm) 86.301%4 RIZAIPH £, B ANTE R A T, e IRUR 3 1o
WEFaES AN 30.30 P4 W JRIIFAR, BOAMERE
EHERY | 2t/ N 92.8~100!" PRFEFA: M4, 2 FEWIRIT
EVT UG 3 MEvA /52 2 T 90/21:29! PR 2B KR DA 2L (e 2V WIE !
P B EEL) T TR 80~1003! JHR I 2 [ 2/CE
2 BRE S EAEER B2 W, U EX T E 4

B W& R & RYGB JG W WA A R
PEES, HHLEZ R GSS Y S A AR BRI P vl e A=
TEAR 5 e WL A sOAR 7 248 o 0Bk 78 ] g 5 1)
AR B S, BBk R AT RE 55 . 4
gtk . WE N BRWRESSYRNA K, BUEFARN
R (EHBIEW& 8 ST 55) . NER AR
LR GAR i, AT OEE TR A AL R A O
A R . BT D RE P I N R R B A CT

Pezgtesl,

WBE FER#EY Tk A (endoscopic balloon dilation ,
EBD) BT E R ERAENE L ITE, T
RYGB, N 47E12 Wi B0 J5 57 BDVA YT ol H N L 4
12~15 mm JF 4, B A0 18 0 % 18~20 mm, Jf7E 4 &
Je AT B IEAR Y GSS 43 oA e A A R N2 e
TUPeE ., EBD BT 240 FH TARRE R B, ©F
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N, HAE R ROpe A rp AR B AR AT AL, EBD
TEIR YT 3 B vb L 2 1R Bk W) S O i e it B
KA I R AE XU 3G . — e, K2R EE
B~ WY KIAYT . YR YT — Rk AR 4 K Bk
PEAE 20 mm AL FEATHT 9K, WORIAB R AFHOCR, Al 57
RO 30 mm B3 17] 2% ot G 0 Bk 4 o Bl A 2 SR kAT
PR 5K, LI K RS, R
40 mm BREE , WINEE T A I A, T [n] i i
POOREAT] 2 20 mm DAGE— 2D B AR AR (H B %
KES2 em s 2P i EH, ERRE . Y
EBD 71l PR b s T 8 AF 9780, A D BUR
Ao MBI LRI R AE . ANk B b A
B, WS BIAT BE T IR il A S SR AE AR BT R &
2, HE=BIENRYCB,

W 9 EBD IR 7 BOR KA, 4~6 JH e iE IR
g, WM PERAE o R B0 R LTSGR
Jo WA R B AE By T L R R )
AG 5k Bt EBD B s R A 609%™, 1] % &
TN T REM AT ZUIIF, AR5 TRy
K. FCSEMS s 4 i B 3% & J8 X 2 (lumen-
apposing metal stents , LAMS) o n]fF R 2R )7 ik
B A B BRI LAMS 1 T 32 4 $8 FCSEMS
iy 0

I PR S e vh & B, VF 2 MEVR PR PR 2 H A R
AR AR, AR AR R A . N R
SPRUIIF sk R &0 B LY IR R (gastric
peroral endoscopic myotomy, G-POEM) &7~ H [ER/aatH|
JERE Y, G-POEM fie 9] 8% B2 FH TIR 97 B #eE, Jd
VI IF v S SE A LN S, SRk .
I, B HGE T A B S SR AR A R
MR o 5 YR S il I A A A A i R AT b DD
B AR 0 B 6 T 21 4, it oA B Tl g R T T B
AT A6 B 7% 30 v 0 N7 T BB B o BE— 2P s T B
JIPI WL H 2, B 5 B OverStitch™ 4% & %% & &
DIBRERAL o T AF 53— DI, G-POEM 1k
BT HEVA VE GSS th A Ry, FEIRYT I Jr T i A
ANTE], W e U IT R A i BE G TR B T o D ek
TBE T IR KA ) S5 R W I LA e G O B P i
Gt R FE NHE S R, oV E RS FEOR
w45 A L XU B O R o R — 0T [l J P A
G, R ALBETT RS 6 S B, I R
7%, I K E W0 R ERK 23%, Mo B %
FARBE T, A, WIHRIE B T AR
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HOFSORE, AT LA B BORME RO, UREAE N
Bi T ERAEEOAR H A A i O I R

S H RTIR T 7 A A 5 S A HL 2
FEAL DA TE WA I AT R Bl b A w5 2% Y BT
Pk IS B2 R MR TR VA ST 5k e 15
— iR

3 Him

Hh IR e R S R DR R, AT o BT
M (RJ524~48 h ) FEEHA i (R 5 508 2= %1
A, s R oy RS F AR
FARA G, T B 0 O3 R S WA O B 2
WA . XFF s P, B A A  B e ik
AR A, JF AT IR IR YT . SC AR JE
oI R H DL AR SA E E UTZR . RYGB B9 46 K 2 50k
R A T E S YA .

FELI0) I H O B PN B b i B R f 5 RGEE (A
XU L BE . R AF B R . SR (N ER
) FALAE i Ak e ) B b R ER T AT
ST I O N ol 1 R TR 20 7 e s LD R T | S L L
PR I AR A, AT R P A R B O B
LA B 3 1t 51

Ma A R I 2 5% A G, mE ATV A
Fl o I R 52 B UE 55 9 B8 T AILAR Lk i (4 ik i 92 )
DT IEE Lk 1l P AT 98 3R T A B T Y XU
If FevF RO R BUEE IR 9T TR K O R R 2E L )
A 1k i A AP BE A A R Bl Rl o A R B
PN TRVRE, B R E TR R AR A e Ry R A
R H UL TR i, R OE X R T ik
FE T A I ) T A R, AR AT A A o B
YGRS -2
Py & a i), B A AT AR AT AL, (A N BRI
IS AN R, FAR T 0] G822k,

4 PEERGEA

FERYGBJG 6 AW, A 13 M EHFE =N
JIR5E 25 1O A T A P B R OA O 2 S SO T
FIEL 1 2 R0 38 A 32 A, T R R A A
S50 A5 Akt T BE s e AR BEHEZS AR F &5 4 0B
Ao [BYE 3BT R, 29 1/6 B9 RYGB R & &
B A7 IR AR YT B R, Sk 1B IR 4 45 A 1Y AR,
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AE 2 SN R b W B A7 T AR BORUIE TR R 1R
Jot ek W 3 R B R

XTI S A RR YT, N B AT AR
%%  (endoscopic retrograde cholangiopancreatography ,
ERCP) JZH LT k. SR, RYGB A5 fift i#] 45 #4
U [ 7542 Se i ERCP AR AE 15 5 A . HAT, 4
X RYGB AR Ji 835 19 ERCP $ AR 3 2260 45 17 53 4l By
ERCP enteroscopy ERCP,  E-
ERCP) . 8 & 4= & B ERCP (lap—assisted transgastric

(overtube-assisted

ERCP, LA-ERCP) DI M N Bi il /5 5] 5 4 H ERCP
(endoscopic  ultrasound-directed ERCP,
EDGE) 1, 551N M, 29%~7% W4 G R B
2 P IH L E 45 4, 1 E-ERCP [ i TR 28 74% ,
1B H: 35 1 32 2135 £ K BE AT Roux i1 B B PR . 4
2 F, LA-ERCP M A T & ik 97.9%, I 7]
AR TARETIRE A, (AHARFRER (19%) B
FE T E-ERCP (65%) ) (%2),

transgastric

R2 IBERZL A ERCPR AN
Table 2 Comparison of ERCP techniques for biliary tract stones

AR T I 2R A JEINZFE (%) SRR E] (min) FEIFRAEF (%)
E-ERCP Roux <150 ¢m!®®! 74.0171 100.5°! 3.407
LA-ERCP ANFR 97.91%! 158.41 19.0
EDGE Roux <150 ¢cm!™ 98.0"1 92.0"" 15,771

LAEK, EDGE £ AR ARy — B8 24 (% ERCP )5
B, B2 B EE . B AT Roux K <150 em,
H 1AL 5 AT RETE 2 X ERCP T 5 &% . iZH A
O3 SRR RN BT R, FEXOT BB, E i
NVBE P 5 S A R 2 A CE LAMS £
A A R, 2~4 S8 JE R EEAT B ERCP
FEOL, W B, EDGE M H R R ) R N 98%
HA R SRR . EDGE HA F AN A4 |
AR R G R B R R, EREENE, KK
Wi etk (Rl e Rr s M ) &R 5 & B
M s, HEERDETE (410%) ", Ri5H
PR S PR P A B R B B N B R AR B, b B AR AR AR
XF 1R B H O BR AR 13 B A A IR R IT AL . X TR E A
ERCP By S 3, @ PR i) {7 B LAMS 48, {H 5 7
S8 IR YT R RO, DL e R B R R TG A KL
B XF T Roux B 8 3 150 em (4 /2 3%, LA-
ERCP Al RBJ2 AL E#%, B o L Be % v IR 4% 48 9 5
A DL B K 7L Sk i B AR Pk AT

5 £

ol AR i B R W PR L R DL R] R G D A
MRS (MBEY K, B=hwas oy
K HAT R g R (R fA s Ty K cs ) L
L ARG B (IR K21

Xt SC AR BRI E (9 B, NBT T B
R AR it 228w B AR, Bl

R EMRE ., 208 3 04 /N KR (transoral outlet
reduction, TORe) & RYGB A& J5 & EH K & 1) £ 38
WHIRIT k. FEE M TW A H EHAE 15~30 mm
M H (<15 mm SR, >30 mmBOR2) . Bl
i OverStitch™ A 8 52 4% & 2 G 76 W) & H AL JE A7 5] 1By
A EES, HEN D ER<2 mm, R
WEPEAT B Yok, W 7E 15 5% 00 o 4% 5 LAk B 4 /)
Bz mwya D AUNE A E T, BRI,
TORe R J5 6 > H P J8 & Al ik 11.7~13.0 kg, A AR
J5 R S AK BT 5 1 50% 7247 . TORe 38 AT A 06 IT i
2R G e, W35 sk A B9 AR TG BT HAT,
TORe Hy F H: 22 424 K 55 AR A4 5% 505 SR AT EAT i R
HMIT R, © & S BUR TS IE T AR/ER —
AR YT X T WA TR R TR 9 L AR R
IR B S e 9 1 A Lk A

W5 B T %EH (argon plasma coagulation, APC)
FUES B30T fl AT A S TORe 9 5 B 508 10697 . APC
i W) A G H SURIR B AR YA
U, H B Al R W 2 WA YT A RE A
G R o (EASTE R 2, HK H AT M g e R
B 52 52 00 b8 B b IS ) 0 2 8 o i XU, L (HBRA
BE U5 F 587 R S 1 4F 35 A rh v o 00 %5 31 i 9 27 2
AR G VIUESE , APC B A N B aE A L SR Y
BisE S WRE MR AR BT . RN 7 T Je i AT APC
BT, BEJE I OverStitch™ P i i 48 & R AT 4
JZEE4, AR S N ERH/DE] 8~10 mm™ T,
{H3Z AR F B4R >30 mm B9 B 25 W) & DR 4
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ZEo X THRILEHATEAN B, OTSC MZE R T
BRI T iy 0 E AR, R T AR
LA —

6 GERD

SG 5 GERD By XU 38 fnAH OC , 4 B TE R
Ji 5 8 10 4F N & R N Barrett 2 45 (Barrett's
esophagus ) o 1] BE -5 5 i 7 P B A AN N R T S A
SR A R R, R B AT RO M R R
7] 5 1t 2 F1 GERD [n] 45 5 32 1 PFAl A7 B F AR X i
B BRI Z A0, AR E B C13 PR 0 A
B R Barrett 45, FRE WA £ SR 5B HLE ¢
I OR A RE % R & BT 1L R G5 i A B
FFARF XM ERERMAS H2548 Y, SEEY .
8 I AT pH W T i — 2P PP Al GERD 1 i 1) 1
A FRRAESY

GERD 4] i ¥6 97 60 45 3 H 5t 22 4 461 70 A A=
67 e AR T Y Gam i R AE B, N
BRIRYT VT REJE — R UM B . X TR GSS Y
GERD /55, EBD AIZZfhe ik . m4Ek, $i/ i g
FET B R (anti-reflux mucosal resection, ARMS) Fl
B 5L &G B JE Al R (anti-reflux: mucosal ablation ,
ARMA) 4558 89 N B2 42 R 9% T T 38 97 GERD™,
ARMS 38 i B 5T # 29 s Bh e R DIBRH R, B
ARFLIE I B4 - H A F S S R E R )
., EEMWAREEE 34 FKAFEEY DI, M
PRI RIRIE L, LA RO, ARMA W
fifi I APC =i 5 41 7 fil B R0 SR, ik SE R 7
WEFARBHEPONHLSRAWR, % — L0
8. WX T MEIR M GERD [, JLIHJE A I B/
A E R Barret A E, RYCB W REREH
BB R EERE, K GERD XU i 2% T SG,

7 REERE

ARSI R T H AT A B AR £ Ak B AR 5 45
I S i FP BT, A B A AR IR 2R A Ak B
A5 IS AE I SR T 2 AR B . B SR B
Rrgi e b, P9 BT o W OE 8 A5 B AUAE 58 i OF 0 K
B i AR I 58, 2 VA v 2 3R AT — & I
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