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1. FEOBF

HALE 2 BT 2 NSRRI, 1968 FEIZHF R B 12 & o TiTh /27 4 VIZ X 2 F
I 722 AR AR ) = 7 b 3 — (endoscopic polypectomy : EP) 124G F 0, [64E, J1T)
LASHIMA R E LT, TOFHIEBEERTEA LI EIZL o TRIZIL < E X
L7zo 244, LHEEALE 2B 5 EP OIS L EIS@I AR Y — 7 Th D), HEH
BebNAWRERZEE L ShTwi, —h, j(ﬁ%?\ﬁﬁiﬁ@ﬁ?&& ELITKREBRY) =TI
T HNBEGENR) RZ NI =DANITDONDL L) Il o7z KIBERY) =T D%
EIRIE T, LA T??ﬁt’(b\éfﬁx(ﬁﬁéﬂéw%)ﬁ“} 2 nAs, O KR — 7
FHEMD L VITHAZERREDP S, AFTTHURLRTOREKE LTS 2L, @
K TIEBEIRENICE EF o TWIITEBS VW E W) a3 vy APEL LR
LNLTW/zZ &b, K TRIBEMRZIINT 2 EPAEMAYIZIThILTW» 2,

B OISR R L CRM A IS NG DG £ - 72D, 1983 FEDFE H 12 &
% ERHSE (endoscopic resection with local injection of hypertonic saline-epineph-
rine solution) #, 19844E D% H 52 L 5 strip biopsy i (27 ¥ ¥ V) ORISEIZ & -
T, WEOIIKIZ b S TEIRAIEEIZ R 5720, H 5 FEFE safety margin & & &
TYBRTEL LI >T2LTH A, if BRI R L B ), fEAETH -
TOLRET LW RENA D 5720, M, NHEEE & /AEHE OB T2 OS2 Til
LWiaFDid - 72, €Dk, \EOFMPIOKFIIIED T, WS L VEEOSEMN
WEREPNIEBTER O v 2 e LU O LRI ORI AE | & v T 2t 3 AR
L7z BEOBIEGENA T4 0 Th, ZOFRMFIZHTTE 2 BRESNHEETE
DRI E ENTW D,

1990 £ 12 72 » CEIEI F v v 7 % v /72 EMRC (endoscopic mucosal resec-
tion using cap-fitted panendascope) %, £ EFHIRIE S 2400 H 12 B € S 1172 ligation
device % Jt i L 72 EMRL (endoscopic mucosal resection using ligating device) ik, 4
BREEEL A R THEABE SN, INHOTHEZ T Lo TNHRER RS il
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(endoscopic mucosal resection : EMR) £ I8 K9 (2% o720 E6H12, TNHDT4
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IZEMR O TH » 720 F72, EMRITIEH 2T T4 L, W5 O TEMRTIEZ IS
R ¥ 2 R DORZINC bR S 7z,
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HRIZ % 5 B 2820w E V) DD -7z, 20720, HIIEEICNT 5N
RO EISIERNS DV Cilka S 72 hs, S EIIBR T BRBEA 35 ELMLI S (AR 5
A3 5 L WH T, 20%, FILWEESALN R o7z, AUk L TR E
Bk, KELWETHIRE T IHUIBRAT HEZ EIESE N H PRG IR EIBRAt 2 B %S L 720

2. FHETE DR

1998 4FAZHII ST+ 4 72 ER L, NELIZZDITHA 72 HWT, BE A
e LT A R SR R R T R R EEART (endoscopic submucosal resection : ESD)
RS L7 ESDIX F S ICHENESE T B PURIBLG) BN 2 £ IS T1T ) FHCHh v,
CHIZL o TRELFHETH > CHL—FHUET L Z LESWRRIC o7z, F72REHS
&, P 5,265 B O R IMET L 0, ) oS O T REMEAY & o TR
WIRZED S 2 deE L, R BRI 2 LSRG OB IS IE K ASAE 1 L3 S A,
BAEIZE > T0he ART ZHWFICREAYIE &R T 2 RS 2 & w9 ESD
DOFFE, WEREMN LM OP»LEHETH Y, L9, HIMLEILE Vo 725
JEMSMEE otz LD LZDR, ESDD/-ODkEA e TI/NA ADEFEI NI, &
WTESDE KD/ DFEFEL I F—PfrbNd 0% L), HIEESD X5
BHREZZT TR, R AER K & 2 MK I (205 2 WG R O AR
FHELTEEL TV,

EBICESDOFH T -7, W TIEIZA I — T2 EEH D AT 2 H oI &
LC, Ml FIESS Cxt 3 2 Wit 0I3 0, EESRE a5 KL —2 3 v TilEMED
ORARER 2 E R+ TR 04 2 U3 4 LECS (laparoscopy and endoscopy coop-
erative surgery) 7 & OFHAHIE S LTV 5,

3. BEOEK

Bl L7z L9102, K TEICAI -T2 AFELHMOIH L LT, BAWE
FUIHST A Lo TEET AT 7 OBHEE 1T POEM (per-oral endoscopic
myotomy) % & OFERENEH B IR % gastromyotomy 23 Th b LA 12k o720 £ 6
IZHIfETIE, OTSC (over-the-scope clip) & H\W 7= 28 fLERSEMT 2 179 2 & ZHifE &
LC, WLEWREDERYIMEMSe, BEEL ML CAI— 7% JGENIZIRA LIREEL)
S iiEY) 5% 175 NOTES (natural orifice translumenal endoscopic surgery) 2¥774
NTwWab,

THLER BRI & & 12, PR & 2 2K, R TR, iR, &
SIZEBEANEIERLTETW D, HILWTFHSL T NS AOMBEH -2 TV A 7 A
V= EERNTA, HMDEEIC RN 21 F ECESEOHEREEIE S b,
L WFHOEARLEHEHIZITEELZEECTHEO I L2RUTH S,
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EDORNRINAT ) 12O DA TH % tissue trian-
gulation WEHTETWARVWDTH L., TN, %
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RRKOREBE I o2 EEEITEZTVDBEY,
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TETWEWI E

WEZER

NOTES ® #4027 P A RE SN TI04ELL 1
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EI Lz 29, BTN, ZORFERHH
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Next Generation
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. |EBT /NS AR ERITEEAD
AEY - F7

HRYENBLEE & G O & % o S3THE - S48
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INARJEBWRZ B ENTE S, BN L
JEREFE DM DX+ v 7, BEMDLILTVE T3,
ADFENNIEEE LT, HEFOWDH, %X, &
& |, MloFE I REDT Iy, FLTR
HHZIZERIOY A ~» Ky MCEL T TEIICDH
7% (. INHIE, WHEAANEIT TR Z %
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186 HALZABIEE Vol 29 No.2 2017



xR BMARKCEREOYX v v T

MR e
Za—-7 i it
%E N =2 T IV (FEMER) BE (EE/)
ERH X I7(&EIECO2HER) Cco2
1REF F&LTTRE FE~ERET
RA R AT RTAL
LK g ) — = FTiR(ETRIRE R RO—T&HETILEHY))
P ZXa—TJkiRL Y BHOMERWEEEICT
& REICHEL T LTS HEERLEN BT
BEOXRM S b RA{fTH A& 0% -1
$HF (731 X) ;o< TRV (MW BLTEV(ERY)
$HFORMER, WEMEDER | 12512 NSAT7>9I
BT ORE S Bu L
HFLHmOIL hO—IL EN e
$HFEON)I - 5> ZLw ¥
i CBhF DORF NAZ— AL—T F—b+T=7
BR AR R BR
ZSivi e BEOHHREIAZ AN HD | FHiEEETZRE
1ZAREREE D spillage Slel i RT3
H A DOXIE WS L ThH SNE HIERE| L&A S ALE

ZEGR L CRIZEICID A TE 20 BIFIS, EEES

DO #AD—E %2R T .
1. ETEOHS

WHHBEIC BT B[ 25 IR & 122 fR o 72

ODOIKRNGT 7 = 2 ThHH, KIENHSETIX
FILRY » THAREET AT~ =2 7T VERIZITHI D
VIR LT, BENESE Tl Cld i e A2 i CIERE N
T AT HEESA DM & 2> T D, PHSH
WeTH AN TEREDE=51) ¥ T2 fThb
T AT IR ET) LB L A ERDY B D
MWL DS N T WA, NOTES TlE#IE
BERE M (hybrid NOTES) D8RR — &4 L7z H
A TR AT LT, ZoMERFHELR, H
WLTEZY, HEEON - v HarFEL
T B WA BIEE I B W ClE, AN T
& o THEJEDHIHINEE D T TEHDS
&, HILEPEN SRS 2 A - MR T X BB
I 8 3% 40N f 8E (steady pressure automatically
controlled endoscopy : SPACE, E2) %420 L,
ARG - FRRIIZE 4 0 U C 20 JE3in jElE, etk
AW L C &7, SPACE IZLE E 55— D
¥ AT LAFBRIZ R L R SRS & 5 (PMDA) @
BEARER AR WS E A (B3) T, BEPEGEO L HI2H A

A
2 EEEBETAEE (SPACE)

HALZRNALEE Vol 29 No.2 2017 187



3 SPACEZEH {2 HLEEATEEHE

RIATL(IZRE=K, byTHEL
V' GW-200, EL7 1L L%)

R AR/

nﬂ,'l}.l {/LT}L.(IJ ?1?75\ ”J ‘Flb

B L7z Lo 1 7OiHAL

ZAAbLEWEEDbNS,

2. &% - BELEOHE

HATOBMMENBEETIE, PE - WEHEA 3 — 7%
Ui OHHEL BT 720, PEEHERZIZEm O & %
AL 63, WG IR X DS — IRy 1 2 2k

NTLEHe —7, BERESETMTIEHE»5 5&’\7 L

T NA A xR TR - Wil x17 9!

NOTES Tlid, ®I& V) ZofEIZIEmA 5N f#lte
Ex 7 L, NN TOBEE - Wy ENEIEEE

i 773
{1 2 HWTITo TV, 22 TEZ LI,

AR

WHEEIZBWTId, IEIESEFEREO PET - Wen | % &P
ONNEDTITZ D TNA AP L D &%

PR HEE T, B
SDOF xRNV EED
LichT—TVERIEL

2V, EEEsETFMTHy A
FElZZF 12, RPN
I ELTLF T

72 (B4) o KT NA A E WP RE ) & N 7
WHIREN 2S5 2 e, BUTHNHHEEREIZ D
W W L, HIbgNRER 754 AL LTAE
Yo7 EHL:

3. FEEEOHE

BRVENAIEE T ISl & NBLERIZ
B = KB % tissue triangulation F12479 2 & 13
FE AWRETH D, EEHSIL, NHEOHEA, S
M7 U728 E8h (A K - Fx 2 00) i 2 728 L
WA —=N—F2—T7ZMFEL, BENHEEIC
BUHABEOLE L HA T2 (5). F+ >

188 GRIAEE

Zinline & 72 0,

B4 REREE CHRMTHRICEF% - W51
ERTBEILEY TANT—FI (TP RS %
7—, W)

5 EEXARERA—N—F2—-T (TN
F— K, by TH)

ANV OH il L7 THR AL, Fa—T7 2
ENMREEOREY wAlESED 2 T, JEHEEI T &
[0 HHEOEWEG |2 4AH L TEL(X6)

RTINA Al PMDA OAGEE 14T,
‘(7) Ixun '/I\n ﬁ”’k :lr‘l‘ J) >

i T

B bH Y

ESD’VN()TES%I’H?&? R '%f‘f'tf‘{)(/)i’.
HE DTN ABFEIZH T A0 filA TR ) D
DEGLIL ?ﬁ\"lL"fU/‘Jfl TR &, ‘(llﬂi""'“?":b‘
O PpE 2 [ BE ]2 B R, LB oM E BTSSR

L2356 479 ﬂKTL WG EOITA I LA TE L
Do TDOEHIC R AL & NS 8 AU D A1
ATENL ';-;f;yﬁ/ﬂ{'u/\ 3 XA BTN A ADWFFER
59 ¢nkg%@# I EELRZ &1, NEESE

B2 e WBE |2 R 5 2 b, WS EL S5

Vol. 29 No.2 2017



6 I2KRMLR—=NICLBEHFSE

& & xil Z‘) 72 7) '3 5
EN YN f FGEOFMTEH MDD 32
DB E (2 UEEWTH S
X ik
1. ASGE/SAGES Working Group : ASGE/SAGES Work-
ing Group on Natural Orifice Translumenal Endo-
scopic Surgery. October 2005. Surg Endosc 20 : 329-
333, 2005
2. JbBFIER, MEAME, #HE—34  NOTESIZ[H+4 2
FREFZEB SN MG NOTES 18 : K251 2
NOTES#7Em 46, HHMNBEAE50 1 1365-1370,
2008
3. hEiE—, & R Ly
EFRdr. HAb3EE114 : 303-307, 2013
4. WESE— 1 IR - SRREHRE G R (R A B 1R B T i
2% Med Photonics 28 : 44-49, 2011
5. W — ¢ MG 0 72 P #8519 o # %5 Robotic
Technology dABLEEIGHI. Bk (L2 M%F31 © 1387-
1392, 2016
6. Mavrogenis G, Hochberger .J, Deprez P et al : Techno-

=1

10,

11.

. Nakajima K, Nishida T, Milsom JW et al

logical review on endoscopic submucosal dissection :

available equipment, recent developments and emerg-
ing techniques. Scand .J Gastroenterol 4 : 1-13, 2017

Sumiyama K, Tajiri H, Gostout CJ : Submucosal endos-
copy with mucosal flap safety valve(SEMF)tech-
nique : a safe access method into the peritoneal cavity
and mediastinum. Minim Invasive Ther Allied Technol
17 : 365-369, 2008

Inoue H, Minami H, Kobayashi Y et al : Peroral endo-
scopic  myotomy (POEM)for esophageal achalasia.
Endoscopy 42 : 265-271, 2010

: Current limi-
tations in endoscopic CO, insufflation for NOTES :

flow and pressure study. Gastrointest Endosc 72 :

1036-1042, 2010

Nakajima K, Moon JH, Tsutsui S et al : Esophageal
submucosal dissection under steady pressure auto-
matically controlled endoscopy (SPACE) : a random-
ized preclinical trial. Endoscopy 44 : 1139-1148. 2012

ST — L I BB & A 87 2 ESD O A] BB

HALZFANHEE Vol

9

b

14.

AL RN 24
Kato M, Nakajima K, Yamada T et al :
mucosal dissection under steady pressure automati-

78-84. 2012

Esophageal sub-

cally controlled endoscopy (SPACE) : a clinical feasi-

bility study. Endoscopy 46 : 680-684, 2014

Hirota M, Miyazaki Y, Takahashi T et al : Dynamic

article : steady pressure CO. colonoscopy : its feasibil-

ity and underlying mechanism. Dis Colon Rectum

57 : 1120-1128, 2014

Miyazaki Y, Nakajima K, Hosaka M et al : A novel endo-

scopic catheter for Laparoscopy-Like"irrigation and

suction : Its research and development process and

clinical evaluation. J Laparoendosc Adv Surg Tech A

26 : 943-949, 2016

. Hirota M, Kato M, Yamasaki M et al : A novel endo-
scopic submucosal dissection technique with robust
and adjustable tissue traction. Endoscopy 46 : 499-
502, 2014

What We Have Learned from ESD and
NOTES Research : Their True Impact on
Current Endoscopic Intervention

Kiyokazu NAKAJIMA

Division of Next Generation Endoscopic Intervention,

Osaka University, Osaka, Japan

29 No.2

ESD was a true innovation, which clearly showed
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the technical feasibility of meticulous cutting and dis-
section under a flexible endoscopic setting. NOTES,
on the other hand, could not become a true techno-
logical innovation. However, NOTES successfully pro-
vided both surgeons and gastroenterologists a great
opportunity to re-think various “gaps” between flexi-
ble endoscopy and rigid laparoscopy. In addition,
NOTES made us imagine what the next-generation
endoscopic intervention would be. Future minimally
invasive endoscopic treatment will not be confined
inside the gut lumen or abdominal cavity, but will be
performed across the gut wall. Although R & D of
necessary medical devices has just been initiated,
their early trickle-down use in current endoscopic
intervention is promising.

key words @ gastrointestinal endoscopy. laparoscopy.

medical devices
Legends to Figures and a Table

Figure 1 ~ Schematic representation of next-genera-

Figure 2

Figure 3

Figure 4

Figure 5

Figure 6

Table

tion endoscopic intervention by integrating
GI endoscopy and laparoscopy.

SPACE : Steady pressure automatically
controlled endoscopy.

The SPACE system dedicated for GI use
(Endoport : Top Corporation and
GW-200 : Fujifilm, Tokyo).

Flexible catheter that enables laparoscopy-
like irrigation and suction under flexible
endoscopy (Endoshower : Yamashina-Seiki,
Shiga).

Tornado overture with built-in side channel
(Endotornado : Top Corporation, Tokyo).
Tissue control using Endotornado over-
ture.

Gaps between flexible GI endoscopy and
laparoscopy.
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