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Endoscopic submucosal dissection hands-on training
with artificial mucosal layer EndoGEL
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ABSTRACT

Endoscopic submucosal dissection (ESD) is a technically challenging procedure with complex instrumentation and
a high risk of complications, even for endoscopists with extensive experience in diagnostic endoscopy. To perform
ESD, a systematic education and training program are essential. Among the various training methods available for
novice ESD practitioners, EndoGEL ESD training appears to be the most practical approach. EndoGEL training starts
with setting up an EndoGEL ESD kit on a Koken EGD simulator at the appropriate angle for the procedure. Prior to
initiating the training, practicing instrument maneuvers in multiple directions (vertical, horizontal, and circular) is
recommended. In the actual training, trainees can perform a series of steps on a simulated lesion, including initial
puncture, circumferential cutting, submucosal dissection, and final dissection using the pin knife or ball knife
techniques. EndoGEL ESD training is most effective when conducted through one-on-one personalized instruction.
After approximately three training sessions to gain proficiency, it is advisable to proceed to live pig ESD training. 1
hope that EndoGEL ESD training becomes more widely practiced in the endoscopic community.
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AE o R 27| YA A st 2% (endoscopic
submucosal dissection, ESD)°] L= =|o] FH oA A=
I 9P, AR LUt AdEE AYge] 1/3 oA &3] %
7191ke] 1/2 o]4fe] ESDE A ZH 3L Ut

ESD W4 &R A=sto] glo} 71 523 M2 7|eFo
2 27199 & dA7F s oo st " Holg 23t
St 924 Hol7} glo] ESDHIe 2% &X]7} 7s3of gt A
ojty, A<l 7|&2 glovt 9 AAlE & AFEEC] 1% vIRt
o= FHA U7] "ol Hxd ol YFol 1% nFte R
=g dovt YAH M7 F3Fo] 2 & AP, ESD
352 Ay 235y g 5oz B Ao 33
T2 P d Holg o] Rtz A7t FE5to] ESD7F &
ARE HEE Aoy, g 4552 x4 Hol9 fHo]
w2 Ao dejA 9lon} ofF] A FZo] ¢ "asto] &

= ESDE 5 18 = Q= B2 FYgict. ol=gh &
T Hote I 84= (1) 243, Q) ALY 24 o5, (3)
A& Zol, 4) TF Z7101H, A2 AJHE SFH o= st

Rt A8Hos A 4852 duo) =g HUol
= 2 cm ol5tY] 23k AF toltt. g 45352 (1) AY
o] gl &7 ¢ & 23243 AY, (2) 3 cm sty HYS
7H B3tz Ay Fukel, (3) 2 cm olske] HlYge| fle vEskE
215 ek A A3t

AT ARWAIA S o2 EEf= ESDE €7]7F Exsta
S A 7t £ IdE Aot AthfAlg Fdo)
w2t ESDE HoliA= AAZ-Q] 1S SHo] B asiet, Iz}
+= ESD 24728 t&3 22 oA 2AIE okl S5kl 9
o} (1) ESD #7= 22 24, (2) 915 99 23 <l EndoGEL
(EndoGEL ESD/POEM training kit, EG-02; Sunarrow Ltd.,
Tokyo, Japan)& ©|-83F £21(EndoGEL ESD), (3) ZAISH HA]
9= 0] &3t &&(ex-vivo pig stomach ESD), (4) 5% &%
oA ool o™ HA|E o]83 EH(live pig ESD), (5) ESD
AR} G A& GFE| Folst= TH(real patient
ESD)9] s=Afoltt. A= HASt A $E 0|85t THo] F
H & o]l =y ESDol| AgstA EAE HA HE
AR 57| ofFPal, HA| 95 o83t T2 ARE YA
A A AT &= §lo] BTt AlAo] ZoiXl 5= AP A
Agt 2 =]ofof st g Ads] AT AolSl= HAIE ol&
3t ¥ 3 & APAA g =|ofof shw H]-go] Wo] &
nEn 2 2= 286t7] ojget. ojeh T2 o2 @A ESD =
AAFERNA 718 83 £:WH2 EndoGEL ESD £7oltt &
9|4+ EndoGEL ESD &#lof| tjs}o] A Ec},

EndoGEL ESD 2HE ¢let ZHIE

718202 EndoGEL ESD &&-2 A XAtfA Algdh= &
oA E o] 8ate] P 4= k. WA 7L e ol X
oY A EAT 4 Qloke Aol ot AA| gRjofA 9
ESDoR= A5 o2 A= o] MPE]7] wfEo] dAgto]
o211, FolutATt EEAT| o] ZIHQI Al&o] of

Hrhe Tol Sl webA "aks WA A E-o] AR

%+ Koken EGD simulator (LM-103; Koken LTD., Tokyo,
Japan)?} AHA| AIZet EndoGEL ESD docking station (Fig. 1)
2 ARESEAL 1tk EndoGEL ESD docking statione Koken
EGD simulator©l] EndoGEL plateZ Al&ol &gt 242 A
Z|5}7] Ysto] 119te Auolct. EndoGEL ESD IHgollA Hat
Ste= EA7]7] oA XA} clipE o]-8skal ot &3t
2?1 EndoGEL ESD &8 #lfiAl= olefiet 22 Avlso] 2
Q35

 EndoGEL ESD/POEM training kit

« WA AlAET} AL

o 1Fmk 9RAIREX|(VIO 300D; ERBE, Tiibingen, Germany)

* Koken EGD simulator

 EndoGEL ESD docking station (home-made)

« YA A=

* Traction device (B3} X|4)

< A%

« 92A|(Training Lubricant; Laerdal Medical, Wappingers
Falls, NY, USA)

-4

EndoGEL ESD &#& $J5l4l= Koken EGD simulator?]
Ao} 9] 29 A A%t Z SunarrowAto| 4] EndoGELY} &4
Aol A5 AEE Hds] &2t 1YA7]2L EndoGEL ESD

Fig. 1. EndoGEL ESD docking station (home-made).
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docking stations AA|3FcH(Fig. 2)

A= A4 2719 ESD Al&E & o 10 3AY
Z] ERBE 300DE EndoCut I, Effect 3-Duration 3-Interval 3
o2 gkxo] A|&3tal 9tk EndoGEL ESD E#0l|A4+&= Endo-
Cut Q, Effect 3-Duration 3-Interval 37} Bt} Zgsittal A3
ZrEoh, AA| Aol A= Hutehate] DA A EndoCutd 2
] Q31 swift coagulationS AFESh= ol7F B-2H] EndoGEL
ESD E&ojAl= E8o] WSt gfoug SuntE ARG
g+ gl

Z X HAR} EndoGEL ESD2| X{0|

A7 22ZAMe} ESDE 7 7HA] SHoA A8 ohE &7]0]
o}, WA H g3t 7HEE o] 4 o] th=ch

Ao A e A 248 = A H(en-face) 2
AoliL ESD= ZH A holtt. 2AHARE WaE HHolA w3
Shal RAHAE 22 W, & ARG AP H2AY
= 710l Wao] B wet ozt HjAEs] ke B¢
7k Aoy 24 AFsts A& A9 HSsith ESDAAE
a7t Aol YRSt Ale A7 E7Rs stk g w2
EEAT 9o datsto] SHolA HAES] ol U
227} 7hs st 1A (fundus) Y19 ESDE A|=3}7] o1
& 72 o]2fgt o]-f otk

7HENE O] &2 02 A3t Adojekz Zolrt it 2 A 2
22 (ol £4 Aol 71 es] Hsto] AkdE AL
245 AFske Zolth ESDY 242 H(H)olth 271992
7 Soltl= 2ol ESDO H2jo|t}. 2AHAE M A=
f=hd ESD= A2 F= FSlolth. o1& fste] ESD EM=S

Endegel’§

Tresring f1

Koz Szol= Y Uo7 FAeH= &7|E 2o o
o} EndoGEL ESD & #of & Q132 EHo| &S THE
Ast, F9- M AESH, 181 YPo2 FHHHE f2o)=
S o =&o| Hrt.

for @, roh

EndoGEL ESD Z& 9| AlxX|

ESD A/l X+= pin knife®} ball knifeZ -2t} Pin knife
£ o83 ESD+= 9, i, Ao % AREE 4= 9loH ball
knifeg o]83%F ESD= =2 o4l A"t EndoGEL ESD
&2 227 pin knife?Z o835t 1H A& (Fig. 3)3 F&2
ball knife& ©]-83F 21 Al&(Fig. 4)°] A

A& 1) Pin knife &

1) 27| AAH(initial puncture): ST Z HA|SE 7HAF HA
9 7Al AH, 5 mm & EXZ sto] A/ER X|5LekA Hat
= FEUA FA A7E SHAIA punctureAlXIth= =402
wWA AANE gt AR oA = BHA FH 5 mmol 5 mm
A0 2 FA(marking)otal HulolFEALS Algeh & 27] A}
£ SHAIYF EndoGEL ESDOlA = #AI9} HutotaAl= A eFstct.

2) 95 A7l(circumferential cutting): 27| AAFE |-
ANEE AR AEollA 7A A-RE 124] A-A7HR] AJALRF
o= AFANE et Auta} JysiA m|meix]o] A
A Agots FulslgolA WHoR 5ol 8= A0 W F
< o] dEjxo] Attt 4FE net Roge 340 =R
Afsk= Aol £ou, 24| A= 24g wEtE w40
2 23R Yo} dsiE £t} Koken EGD simulatoroi 4]
ANEE 1 mm BE FFHE o] 5A7]= Aol tha ojF2H], o]

Fig. 2. Setting for EndoGEL ESD
hands-on training.
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Fig. 3. Procedure 1.

&= 2242 mouthpieced] 7|Ho] Al&dh= Aol ot &
5 AN7E BROH 5A] AR 124] A-7HA] 5L B
o0 AFANE Ytt. upALOR SARE TATA F2 HE
knob¥ o]&sto] A7fgict. YFA oA S8t F2 JALS
o] F&3] o} gttt= Holt} EndoGELAA & Hfo] §t &
oF FAEo] jlong tiE FEs| AAFA|TL QIAoA =
et muscularis mucosae)7HA] 5] A7NEojokgt th&
A9 A& £ glo] Ay 4= Ut

3) skt (submucosal dissection): A7} Q1 Zulsidt
g & o= 97 AAS ]88 tractiond AA|sk= A
o] £t}. EndoGEL ESDoA= 2o 412] ESDeR= B 59
o 9Jste] flapo] Woi7FA] ¢7] W&ot} Hulsiate]= uts
9 B 52 P 1/3 AL AE ojyf] AAEE Hs
fiberol A1 AF=112} of= WFo = RO S & tha A
FE S3AIZ1t(control and cut method). §F HHoll 2A A
N7 k= g fiberd 254 Aehtrbe= Aol £(fiber by
fiber method). A& WAIHS 3L Al&skE Flo] fA9
a7 &AM Doz YAHES 28T 4 A HH A
£ 3= o] AU ESD Al&o] 0] Ht,

4) vpAdF wte: duteiata] 7t 95%7HF X EH dFdhE
At S whet vpx|dt 225 gioh Al et E std A
dretEdo] ghEo]d 8 Al&o] upRE R 7] wFo|tt. 4
A FRol A= AT FA A Lol =71 A9 EndoGEL
ESDof|Al= o] 342 A=Feth(Fig. 3).

A& 2) Ball knife

D) 27] AA;: 990 = HARE 7MY 4] 124] A3, 5 mm
HZ-S ERE oto] A/AER AL Huks F2HA A A
75 BHAIA punctureAlZIths =702 ZHA AN E STt

2) 9= A 124 HF 27] A& 2900l ball knifeE YA
AZl & & 5 BhAA o2 9A] 7] 5 EAURE Al
Yeict ol AAEE FRthe ARG Fxe] EHo=
HIEGHE 708 A2t} ojojx &5k 5T 4o 12
Al AQRE 3A] AQG7HA] A2 Y] B2 7 9A] A

(1)

<«

(2)

(4&

Fig. 4. Procedure 2.

3)

(5)

3 34] Ao] BAEE 9N T F2 PE Lhow &
2ha] 9% Arhe sy,

3) Ausidte]: 93 A4S 0]83t tractionS AX|3H &
% Ha5t3ol ball knifeg AXA1Z1 & 91919 H(plane)S 1L
oA 2Rt blindaHA BHE]E St} WAl Y& HIshd H
< H7] o]g9-02 o7t ol oA hHE HHA dEsh=
o] £t}

4) opA|d} vte]: utsiate] 7t 95%71F A= AN
et uhe} vpx]dl Bhe] & ShckFig. 4).

w2y

WAIA vi-71E S22t Aot 101 7iQlusse] F=oltt. En-
doGEL ESD &#x= 1:1 7HRIu50 2 gAE A& wor <
3| 4 £7]9] 9<%3)Ac}. EndoGEL ESD Al& 13} A& 2
£ Z7] 31 F= Algshd Algol dist 2 7S 71 & 9L
o, o]oJA] live pig ESD &#& sh= Zlo] 2]419] ¥olakal
ABZrE ) L@ yatol| A EndoGEL ESD &8} live pig ESD &
o] X} FR§JolA| o] Folx|7| & vzt
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