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New advances in different treatment channels of super minimally invasive surgery by digestive endoscopy

Ning Bo, Linghu Engiang

Department of Gastroenterology, The First Medical Center of Chinese PLA General Hospital, Beijing 100853, China

Correspongding author: Linghu Engiang, Email ;. linghuengiang @ vip.sina.com

FLGEHMRETF ARV BR & B X AR B 5200 .1 5 L, 4
HYGARE S5 R E &8 s, HREBIBRAR S 5
HEYS B LR A AR S5 DI B 5 R & R R
AP HHFARMRE LB SN
TERLEAR 5 R 7, SN AR WA TEAR 2 By, — WG T
B UIBRA S I B, T A i 41y B J2 10 s A Bk
(EPZ R e 2 ) a ) VS YN N H Pt i e

PADIBR & B AN B AL e F AR 2 ok i 2 A
EFR v, PUHCFRAT TR 1 PR A 5 45 4 AN 28 ) 2
A1) ( super minimally invasive surgery, SMIS) ') B & 8 2% 1%
B B2 TR S 4 0 B B, U2 R OR IR T 27 i 2 B
A, LR T DR AR AR 70 5 40 A A2 B0 IS 0 A R R
D R ARSI S IR RTE B SR TT R E =
RIS IRYT AT LA SESETRB AR, E AR
[ PRI | A A I (]S SZ A B 5, 56 4 X F H R

AL GESMRE R SR A DT BR AR B AU B0 FARBE A, B
VT JUAE AT P BV S R AT A — RINH AN BT A
e i T HALHE

AR HTE AL  BE T ARGEIE 4 4 K26 AL E
T | 2 M O T B T R AR T T A R L, i A
I REIE TR R i) A AR AL (B A
PR AR SE FR, f14E EMR (ESD \EVL (EIS
R T34 7 bR B R 8 J7 A (endoscopic retrograde appendicitis
therapy , ERAT) &% ; 2 [t B SGH 18 T AR 16 20t 2 1 B 3l E
B S TR AL 8 BB G M TR | BRI
JEBE T RS  BRIEHOR TS T AR 20 T LB R T B 18 52
TR 52 0N BT WLYTFFAR (peroral endoscopic my-
otomy, POEM) | N R IS R 1B A 1 2 R (endoscopic submu-
cosal tunnel dissection, ESTD) | & i F Fi% 38 ¥ N 55 V) B R
('submucosal tunnel endoscopic resection, STER ) &5 ; 2 i 1 B
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S TRTEA FLAT 75 0 AR TR Rk T g
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VT g s il A E Ik . RIS BEDT T B AR AE
RIUEE HIA REEAF LA, DFFE3H] D-POEM X £ 45 &
A ES TR T ELAS 32 503 57 R B A A S e —
Fhae A M FR

P I H T AR (gastric-peroral endoscopic myotomiy,
G-POEM) 24 B gy — R E VI IIUZHFAR, B
W PR Bl A S I slsissss - 2850 B SRR, R
WERR AR AAE BT ViS5 B P AR R 2 O i I F A
Z— M T B R GRS, AT A [ 19525, G-POEM i
AW R AR AT TUZ [T 13 G T RE , ] 9%
TANE , FRTC O e a1 18 R AR B R T
Wik, —WEEREL ML R G-POEM FIKY UL RIGYT H
ERRERIRRRCR: 455 /R G-POEM 7E3677 MEVA M B Ry
SHA UG ARRCRARY (B0 S SN2

XSS R BN S , H A B R T ESTD 7E45
o ST B BB OB S | A 2 I S LA 1 0] g it
PP UIFERINE SR 7 — 25 o 100 000 22 A 0 28 I B3 e
RS R UITF N R , B R e R UIRR . E45 B A

B s

AN ELRTAR, DR MR A S8 B A R0 M Rl A S R, 2018
AE—TUIFE 7S R R T RO GE I IR YT A B L, SR 5L
ESD A HE A LAAR AT T AR ] BEARG ) o Fn 2 FLXUR: o (H il T
FEARED B A A FE PG BRI BG4 e AL 1
I A

PO 25 3 T

IR S S R S TP REAS L A E=d @ S TP
JEAR A AN AL R A E A IE , AL RS
THHAGTE FaE T A A | R A A 43 S I ATV E
PAPRBEK (B N AR AR IE 3 18 5 | YR AR IR RAE 25
S DU 23 B AR AR , SH o i 5 SR T T A
RO Ao BEEERIE S A, BN AR o W SO AR
B T 1) e A P T AL B AR ) G5 AR T

Ay H % 5 T LAY SR U A8 Js U 43 i SR (Lo
men-apposing metal stent, LAMS) [ & @i 5| NiEH , K53
MR RAC LA S B bR . LAMS 38 it 4 7 9 B2 10 AT 2 o R
AR Js B I B DASE G IO, AR AEREL , L A AIRYT
HR4 LAMS Bijsiiido iy A HU K e 27 ) sk S 2 0D IR
HiE—-HEAP

(1) ' BRI E - 1 B a1 2 P N BT 1 RSN %
O P PR A2 T S 0 T, S PSR 3 o T M B A 3 e e i
FPEVERSE S (] 3) . FIH LAMS #2575 - i i 522 5|
Ui B B e G R U 7 N B T PSR AR 5 [ 0 R
FERIbRET IR — TR T 20 mm LAMS 513 B JE
TR B 22 A PEFN A 0P, R BT 2 100% , I PR i 2 %
93.9% , " HA R FfF &4 8. 16% , Yl 20 mm LAMS A7
Fie LR e ARG A 1S B S, A B R R 5T

(2) B -NHEE5EE |+ 48 I - L3 58 | =5 i - 0 2 5
T8 X 3 A IE S TR R T s S N
RIIHBEIE 38 | 2 HDRIATT SR IHE4s 1 1
P L RAELN, BHOCT 3 MuB B L E A EEER D Jain
AENNE 189 9 He 2 N B T IELAE 2F 0 51 I ( EUS-guided
transluminal biliary drainage , EUS-GBD) By BB STV,
T 59. 8% 2T 4851, 39. 7% 4 B 51, 0. 5% £ 5
o T ARMATENE RS SE AT IEEAL , 1T HLAR L 18 5 3D

www . zhxhnjzz .com



— 972 —

rhAETE b N B2k 2021 4 12 A5 38 %55 12 1 Chin J Dig Endosc, December 2021, Vol. 38, No.12

W+ 48 - IR E G , 2 EUS-GBD Ry ML+, (H
RS EEATH ARYT, ML - H 3 m 1, oY N T
KM B A

—TWFFEET X 372 4l 2t IR 58 A 3 AT AR 5 | 3,
146 R 20 Bz IR 28 28000 5 3, 124 R A T 4 510,
102 {12k i EUS-GBD, [l 4 5 3 i 21 5 5351 98% . 88%
94% , I RAE IR 22 M 2R 53 5 h 97% ,90% . 80% , I K hE K A=
SEAPH 20% 2% 5% . P EUS-GBD A] LA R 28 1% 51 ¥k
FIT 8510 A R 2RO Z5Y L 55— TR il
BT IBRE SR VIBR AR FIBCA AR (H2 2% 1SS RIEMEs A1 2
KA T IR IR T i — A R A R R AR

(3) B-= il . B -2 il E S N T 20 B R
TR A EIE S WIS, — AR EUS 515 T B W& AR
(EUS-guided gastroenterostomy , EUS-GE) | FHRIG Y74 B W AE
IRAG S I7 H 8 AT FH ( gastric outlet obstruction, GOO) i A fE
ZRG RS, EUS-GE AR I 5 7o 22 Jr XU AT 43 2 #4215 F R
BEHEIL

— TSR A3 T R -5 gl B ST 5 1Y 35 44 GOO
B TR 80. 0% , A RFAFRAFN 14. 3% I KRS
fRR N 74, 3% AR B IBRT LAMS I A 2
I BE B, JF B2 BB IB 2 5 R > 53 A i 5
EUS-GERERSIATT 83. 3% K GOO, H LAMS 75 52 78 J5 (v {5 ¥4
8.5 H ,LAMS BIR S GO0 B EFM(5.6%) ™,

(4) T A - B EIE .+ 8- s I 2
ANGE T2+ 8 IE SR A, 8 A SR OE I,
RS R A Z 481, 7T LUTR# R ERCP 2% 058 2 (14 IE
TEI, PR EUS 51 2 F RS T ZHhE IR, —1~2%
FEONIA 7 W55 I3t 284 BB R+ 38 m - R
EHEATE OR, G IFE AR IR 95.7%, I K B2 %
95.9% , AN R HF L ER N 5. 2% , MR KRN 8. 7% ; BAH
5 WU AT LAMS RUBESY, & IF BRI 93. 8% , I
PRI % 95.9% A B2 F R 1 5. 6% | B B e R
11.3% , %78 LAMS 7] HE fif P ERCP 2% WS JIH G W, (5
LA S e e I TEAGE L ) 5 By R AT T it — R Y

2.5 g o U IH T B 300 3 220 B o ) 1L e 1 o I
Bt il A B RS0 508 i8Th . PTCS U2 I FH 28 K
ZEHIIRHGE 51K ( percutaneous transhepatic cholangial drainage,
PTCD) @7 E K 3 18 , HEA T IE Y 5K, e fm i AJIBE Py, X
TARREMT 32 FARE ERCP (RHAESE A B3 MR A, 7T
PLEFE PTCS,

PTCS H{ AR A5 3 A SZ TE Ik A — JH S2 3B 3K 2 Fhor
B, STIIETEY K E PTCD &2 Wy iR 5 1 34 i r 8
B, HEUAR ], 4 H o T, —WIsEE Y k2 PTCD
AJG B KSEE 2 Hbr AR, WA R, B2 5 I8 s A
L, H AT, PTCS A4S S0 EHE A SRR TS 454, 40
PRI IR S TR IV 20T R4S 25 4 55, 2016
AE— TR 55 AT M 22 K2 BT 28 00 I GE 5% 65 3 R ( percutaneous
transhepatic cholangioscopic lithotomy , PTCSL) 5 4£ 455 PTCS s

A 118 BilJFF NI S5 4 35, T 67 filAT PTCSL, 51 AT
HHLPTCS, 25 R R PTCSL HMZE AR R B E#H e B
9 AR AR JEAE B 0] 5 4

e

AR, RGN T A FRe AE R IE AN 2546 A8 0 i
P 7 LR EE AT RGN, AT B R N
MK AR A2 P s S PRI 2
e AR ET A 30T L X T H IR SR A A 1 11
BRI FAR T — 2575 BB T RTHEHE KRS Z rprl 11 IR
RIGHFIT , DASRAS R I S Rr s % F B I R T 474 —
MR T AR T ZNBH N TR R T AR =X AL
FARBASE I 10 AT, LA e 55 AR T 7 2 0 AR
s T TR A B e AR AT A TR I S D i g B F
A FRATTEE B B A AL R R T I DR T e TN AT £ B
£ BN 4 b P
PRI TR VEE S WALEAER 45 vh 5

& % x #f

[ 1] Ronellenfitsch U, Najmeh S, Andalib A, et al. Functional out-
comes and quality of life after proximal gastrectomy with esopha-
gogastrostomy using a narrow gastric conduit[ J]. Ann Surg Oncol,
2015, 22(3) :772-779. DOI; 10.1245/510434-014-4078-7.

[ 2] Harries AD, Dew MJ, Crawley EO, et al. Gastric emplying after
surgery for the dumping syndrome[ J]. Postgrad Med J, 1984, 60
(705) :458-460. DOI; 10.1136/pgm;j.60.705.458.

[ 3] Anaparthy R, Pehlivanov N, Grady J, et al. Gastroparesis and
gastroparesis-like syndrome: response to therapy and its
predictors[ J ]. Dig Dis Sci, 2009, 54(5) :1003-1010. DOI. 10.
1007/510620-009-0717-4.

[ 4] Walker KG, Bell SW, Rickard MJ, et al. Anastomotic leakage is
predictive of diminished survival after potentially curative
resection for colorectal cancer[ J]. Ann Surg, 2004, 240(2) .
255-259. DOI; 10.1097/01.51a.0000133186.81222.08.

[ 5] Nissan A, Guillem JG, Paty PB, et al. Abdominoperineal
resection for rectal cancer at a specialty center [ J]. Dis Colon
Rectum, 2001, 44 (1).27-35; discussion 35-36. DOI. 10.
1007/BF02234816.

[6] Gu Y, Li G, Wang J, et al. Comparing the impact of
laparoscopic sleeve gastrectomy and gastric cancer surgery on rest-
ing-state brain activity and functional connectivity [ J ]. Front
Neurosci, 2020,14:614092. DOI; 10.3389/fnins.2020.614092.

[ 7] 2O F AR KL B B—— B H R [ J/CD].
i B f P LT 2% A, 2016,3(3) : 97-98.DOI: 10.3877/
cma.j.issn.2095-7157.2016.03.001.

[ 8] Zou JL,Chai NL, Linghu EQ, et al. Autologous skin-grafting sur-
gery to prevent esophageal stenosis after complete circular endo-
scopic submucosal tunnel dissection: a case-matched controlled
study[ J . Surg Endosc, 2021, 35(11):5962-5970. DOI. 10.
1007/500464-020-08081-7.

[9] HEZ7. WRIGEH VGRS R BG M T]. SR
2%, 2008 ( 18) : 19-21. DOI; 10.3969/j. issn. 1009-4393.2008.
18.013.

www . zhxhnjzz.com



BT R 2 s 2021 4F 12 A S5 38 %55 12 ] Chin J Dig Endosc, December 2021, Vol. 38,No.12

— 973 —

[10]

(11]

[12]

[13]

[14]

[15]

[16]

[17]

[21]

[22]

[23]

[24]

[25]

Liu BR, Ma X, Feng J, et al. Endoscopic retrograde appendicitis
therapy ( ERAT)
[J]. Surg Endosc, 2015, 29 (4):905-909. DOI. 10.1007/
$00464-014-3750-0.

. a multicenter retrospective study in China

Ding W, Du Z, Zhou X. Endoscopic retrograde appendicitis ther-
apy for management of acute appendicitis [ J ]. Surg Endosc,
2021. DOI; 10.1007/s00464-021-08533-8.

Afghani E, Lo SK, Covington PS, et al. Sphincter of Oddi func-
tion and risk factors for dysfunction[J]. Front Nutr, 2017, 4.1.
DOI: 10.3389/fnut.2017.00001.

Yan X, Zheng W, Zhang Y, et al. Endoclip papillaplasty
restores sphincter of Oddi function: pilot study[ J]. Dig Endosc,
2021, 33(6) :962-969. DOI: 10.1111/den.13887.

Kong J, Wu SD, Xian GZ, et al. Complications analysis with
postoperative choledochoscopy for residual bile duct stones[J].
World J Surg, 2010, 34(3) .574-580. DOI. 10.1007/s00268-
009-0352-4.

N, T, T2JE, 4F. SpyGlass DS I8 i e JiF 4 4
SRR T[], EREEGE, 2021, 27(5) :78-83.
ML, KPR, H AR, 4. ERCP BX4 SpyGlass RELIAIT H G
LS A A IR R LS 25 A Al AT RS (1], P E S A
B2z, 2018, 38(11):1310-1313. DOI; 10.19538/]. cjps.
issn1005-2208.2018.11.21.

Oyama K, Ohuchida K, Shindo K, et al. Thoracoscopic surgery
combined with endoscopic creation of a submucosal tunnel for a
large complicated esophageal leiomyoma [ J]. Surg Case Rep,
2020, 6(1):92. DOI. 10.1186/540792-020-00854-5.

Tsujimoto H, Yaguchi Y, Kumano I, et al. Successful gastric
submucosal tumor resection using laparoscopic and endoscopic co-
operative surgery [ J . World J Surg, 2012, 36 (2) : 327-330.
DOI: 10.1007/s00268-011-1387-x.

Linghu EQ. Therapeutics of digestive endoscopic tunnel technique
[M]. Berlin; Springer,2014.

ARG, AR AR S HIF[)/CD]. PRGN E
BT, 2011, 4(5) :1-2. DOI;10.3877/cma.j.issn.1674-
6899.2011.05.001.

Basile P, Gonzalez JM, Le Mouel JP, et al. Per-oral endoscopic
myotomy with septotomy for the treatment of distal esophageal di-
verticula (D-POEM) [ J]. Surg Endosc, 2020, 34 (5);2321-
2325. DOI: 10.1007/s00464-019-07354-0.

Mohan BP, Chandan S, Jha LK, et al. Clinical efficacy of gastric
per-oral endoscopic myotomy (G-POEM) in the treatment of re-
fractory gastroparesis and predictors of outcomes: a systematic re-
view and meta-analysis using surgical pyloroplasty as a comparator
group[ J]. Surg Endosc, 2020, 34(8):3352-3367. DOI. 10.
1007/500464-019-07135-9.

JAEE, TLLN. BT RE T R B AR TESS L v i R
[J]. P E PN EE 2, 2018, 24(9) :28-33. DOI: 10.3969/j.
issn.1007-1989.2018.09.006.

Sharma P, McCarty TR, Chhoda A, et al. Alternative uses of lu-
men apposing metal stents[ J]. World J Gastroenterol, 2020, 26
(21) :2715-2728. DOI.; 10.3748/wjg.v26.i21.2715.

B, SeTH, 2R, A5 BTBUNEAR AR 4 Jm SO Yl Y
SNV AR (], PR A R A, 2020, 37(4)

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

233-238. DOI; 10.3760/cma.j.cn321463-20200908-00023.

Guo J, Saftoiu A, Vilmann P, et al. A multi-institutional
consensus on how to perform endoscopic ultrasound-guided peri-
pancreatic fluid collection drainage and endoscopic necrosectomy
[J]. Endosc Ultrasound, 2017, 6(5) :285-291. DOI. 10.4103/
eus.eus_85_17.

Anderloni A, Fabbri C, Nieto J, et al. The safety and efficacy of
a new 20-mm lumen apposing metal stent (lams) for the endo-
fluid
Surg

scopic treatment of pancreatic and peripancreatic
collections; a large international, multicenter study [ J].
Endosc, 2021, 35(4) :1741-1748. DOI; 10.1007/s00464-020-
07567-8.
Jain D, Bhandari BS, Agrawal N, et al. Endoscopic ultrasound-
guided gallbladder drainage using a lumen-apposing metal stent
for acute cholecystitis; a systematic review [ J ]. Clin Endosc,
2018, 51(5) :450-462. DOI: 10.5946/ce.2018.024.
Sobani ZA, Ling C, Rustagi T. Endoscopic ultrasound-guided
gallbladder drainage[ J]. Dig Dis Sci, 2021, 66(7) :2154-2161.
DOI; 10.1007/510620-020-06520-y.
Siddiqui A, Kunda R, Tyberg A, et al. Three-way comparative
study of endoscopic ultrasound-guided transmural gallbladder
drainage using lumen-apposing metal stents versus endoscopic
transpapillary drainage versus percutaneous cholecystostomy for
gallbladder drainage in high-risk surgical patients with acute cho-
lecystitis ; clinical outcomes and success in an International , Mul-
ticenter Study [ J]. Surg Endosc, 2019, 33 (4). 1260-1270.
DOI: 10.1007/s00464-018-6406-7.
Shen Y, Cao J, Zhou X, et al. Endoscopic ultrasound-guided
cholecystostomy for resection of gallbladder polyps with lumen-ap-
posing metal stent[ J]. Medicine ( Baltimore) , 2020, 99(43) .
€22903. DOI; 10.1097/MD.0000000000022903.
Rimbas M, Larghi A, Costamagna G. Endoscopic ultrasound-guided
gastroenterostomy; are we ready for prime time? [ J]. Endosc
Ultrasound , 2017, 6(4) :235-240. DOI; 10.4103/ eus.eus_47_17.
Wannhoff A, Ruh N, Meier B, et al. Endoscopic gastrointestinal
anastomoses with lumen-apposing metal stents: predictors of tech-
nical success[ J]. Surg Endosc, 2021, 35(5) :1997-2004. DOI;
10.1007/s00464-020-07594-5.
James TW, Greenberg S, Grimm IS, et al. EUS-guided gastroen-
teric anastomosis as a bridge to definitive treatment in benign gas-
tric outlet obstruction[ J]. Gastrointest Endosc, 2020, 91(3) .
537-542. DOI. 10.1016/].gie.2019.11.017.
Krishnamoorthi R, Dasari CS, Thoguluva Chandrasekar V, et al.
Effectiveness and safety of EUS-guided choledochoduodenostomy
using lumen-apposing metal stents (LAMS) ; a systematic review
and meta-analysis[ J]. Surg Endosc, 2020, 34(7) :2866-2877.
DOI: 10.1007/s00464-020-07484-w.
Wang P, Sun B, Huang B, et al. Comparison between percuta-
neous transhepatic rigid cholangioscopic lithotripsy and conven-
tional percutaneous transhepatic cholangioscopic surgery for hepa-
tolithiasis Treatment[ J]. Surg Laparosc Endosc Percutan Tech,
2016, 26(1) :54-59. DOI; 10.1097/SLE.0000000000000222.
(Wickis H #1:2021-09-30)

(ARG R

www . zhxhnjzz.com



RIMES eyeMax iﬁ] %

— RBER& RS

{0 RIBRNR, BHEE

g
)

s
8.2\

- ) memmgs

)6 BIFFRER

MigRS | SEHE | BRBEER | BRIFKE | AFSE
- CDS22001 oF >1.0mm

2200 mm 1200 |y
CDS11001 11F >1.8mm |

&

PR BR(0L) 8250206 — 161955

4 3
iy 5= s NS LERSEIE © EEEHARESH =810
ANEFERRBERATEM™ 0253000 5 02555744269

AERSHIEEMENAEE RRELEFARES www.micro-tech.com.cn & info@micro-tech.com.cn

212061554 F5HiEzE 20212061309 (4%0 0 REEEHEREREEN



OLYMPUS

Beyond
Imagination ...

a¥ bkiaman GIF-H290EC

BB AR AT N EHHME -

S20fFAF WA, LTI EAr AR AT A R ER -
SRR . SRERR, AR ARIZETHE M H 53
ECME*EAMBIIZH RN, AN RIZH R EFHAEH

* ECIRE, #Ef#MECHAM (Olympus Endocyto) iBTa)EBWE.

BEMERAER) N ERESERAS ERDRBES AL, T LR RHEE20203080483

s = = REARLTREELT RS, FEHARE EHGEE20203000482
KGN S ONRER NI ST T G FHRCHETALTSR, HEHM. A4 (30) $251116-10007%
2% Hi5:010-58199000 R, GHRHANETE, WU SEIMESNE. ADDOSTSV V01-2103

ISSN 1007-5232 CN 32-1463/R &S 28-105 ERZEM: 25.00 5T




