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1. BAFOHE =

2 B AT O BRI X ES-CE N TR 20 FERIT HRAA LN TE N, Flix OO - DICHEE CTERALIZIZE ST
Wieholo, ERMEE LT, PR Ry MZOLONRKRBATHY | YFRFEO—KDA ¥ —3x v NElR
ITu Ry N OBIESCHMBEOEEZ ) T X A MIKETELEEERRTII RN o72Z & & I OEEE
RTINS ADRE 72 ERk A RBRBDH ST LI ENBE2 BND, BAR Yy NAEFINN—ROERE L TES
L. 5G #Ete@EiEE s R EEENS bR SN D X HICRoBE, X2 )7 ¢ OfEny e S
Z IR E AT R 0@ AE B A4 © 7253 6 4T & I AT RE Rt & e o 72,

W4, COVID-19 DL H Y | A0 T A VRO ERDBMEORBE L 72> T\ D, AIFFEIE. B AN
2. BARNGES B PS, BARr Ry MBPEREZPLET2HFEK, v ARy N3, BE MR
REMBIMNT DEEEN KL R EBFREROZOOT Y27 N Thb, vl y hOERERECLS
PIEDFE, vy MEZOFERM LT, —MREEEEBROTR >y b U —7 TOZEBFMTOMREE, =R FIHTIC
HHTE DX T Vay ) — VO, 7l %{To7- LT, BENIZEFZENLDOREELZZTA RTA & AE
T HZ EABREELTND,
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HARHI A
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1)

PR BR IR X 2 BIERF R X 2 B OMGEEZ T o7, FFAATRE/RBEELEORE 2 52N
Do, BRE 34 ATk L, A LHICHAE S @EERIEERSE (Oms, 70ms, 100ms, 150ms.
200ms, 300ms) FIZHX A7 ATV, Z A7 58 TR, $itFeB 8, — 7 — [z g tEH
il KONBE LRI LT, ZO/RE, TXTOX R T, BEEEOHEME &L HITH A5
THEE OIEE N B, Z O A IXIA(EEEIE 100ms LLt: T & 72 > 7= (Nankaku A et al. PLOS One
2022),

EEFIOERICHT, BEABFICHEINE T Vva Yy —VvERWT, 8787 /7
—Va UNARETH D Z L WD THER L, TUNKZEEYERE (@) [CFFKEe Ry bA
ke ary—n@, JURIEBERIFFRBEIZ 22 Y — V@& RRE L, JUN R P BN R E CWRAREHE
DR S N ATV, BURFREBE X 0 W LERVEHE 2338 BN 2 2R L7223 B RO S fig i &2 &5 3
mliT->7-, FinRy hoVy—Yarary—L (ay 7y ) ZHWTHNRERE I 3KkT
ORI Al L CEipffEN &2 3D 7 /7 —va v A7 A ZRIEL, f@h-BIFFHOT A
FEREEICIRWN T, EIREEEM AR U2 BIERTI O = > Y — LB = F — TN A TRIRTE T
Wb Z & &R L7z, (OkiE etal. Surg Endsc 2023),

2) FIREE AR v b O T E RO EZEF R

3)

BB OFM AR A v N A RRERE CHEH L2 LERIR A MEE L7z, 8E48% 500 Mbps
775 100 Mbps (23 E L, SEBEHHICIS T 21BEEBIER D ONIANT v b ARV v X Z Gk L
oo ETOBEHIHICEW T, BT 30 msec TH Y, ¥ Z1X0-0.35 msec Tho7-, HIE
Bk 145 Mbps 1238V T, 57 %D /34w ki A7 5 ONTEE O LD bz, L7 E
OuARy FTIE BERE 145 Mbps (ZBW T, BB OHICER T D 1EEEERRR OER . 1F23
ARV OIRT, AVEHE O 57 OHETRAFES HAv7c, (Ebihara Y et al. Surgery Today 2022),

BERE L BEFHRICE SRy MEENCRIZTREZHGTT 5720, K 150km BEIL 72 5LRTR
= B B R RE & o DR BIRBE O [ CRIEBEEENPERT2F v 7 07 4 —BEFR LN b=
4 — MRIEHR (R KR 1Gbps) D2 2Dl EREC Oy a—F - Ta—FEHNT, ®RT
iRy hERT ZfTolcl 2A, BREIEEXX Y 77 ¢ —HEHRT 4msec, XA =7 4—h
AR TIE 10msec Th o7z, AEHE 12 A KV IEFEE Y OFF+B8) (F FHE) . ROFH F
® (WTFHE) BRaARy N R 2{Tolc b 2A, A7 REIXBIRROFEFEOm 12 L 5 2
FRBO LN o7z, LA, FEIKEFENRENOBENRBO bz, £, A7 0> T —[H¥K
b AR OFRIECHAEGH I L 0 A EZEILR® D)o 72 (Takahashi Y et al, AGS 2022)

Fre Ry MERICIS U BEREOERESFMRELIT O 12, 7 ¥ 2 V- BUlkk & BERUIRE
1T O BRI BRI IREREE > A7 LML LTz, FINFIC, =2 b— X OREEZEE LR HIRIERE
Mz, = a—F—ORELETE LN OMBEMEORE 22 S, FFA S L2 KEZOWTIF
FHRT o — MERTEBRFMN AT 72 > 72, EIERFHFIZ 50msec TITRE L < T ER AJiE T
bolz, LAL, 100msec & 150msec TIXEBAVFHN TH FHNRATRETH - 72, BREHIL,
20Mbps, 30Mbps, 60Mbps, 120Mbps \ T 41 H Fifi Al g & §E4l & 417 (TakahashiY et al.
Asian J Endosc Surg. 2022)
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PR TN X D/ ROMEIILL T TH 5,
SLHTRF: e oAbt T, B A DRy ML, ERACEBARE FICB TSRy b
DENEMDRGEZIT 572, AN THE#ET V& AW IHER IO ER ST 21T, BENERE &
EIRBREE & O CTIEMENE, =7 —Rk, SEXRReH 2 ik U7z, PR Z O 72 B EN
FELFRFEDONT y—~ A%mR L, VAT APEBFIROMSFEEI LB R BERZHE A A LT
VW% Z & ZFER] L 72 (Morohashi H et al. Surgery Today 2022, Akasaka H et al. PLOS One 2022),
SLRITR T & AL B BRIEE - ER BB pBe i C© 2 FEOBERR A T2 2Ry MERBFHT AT
LOWEZT o7, HEMGHITET L EBERGET VA2 AW CREIBROER R MEIR, & 512X
7 & AW BUIER, EEUIER, BRI X OV IR LM SEER 21TV I Offke D rr R <0
HRE~OEEZ MG LTz, BIFIIHISRLEE 10Mbps, Best Effort Bl (B KE#E 1Gbps) %
L, @R FHRHIC—F OEFE CTEENER SN TH, FTHOEGR 2 A > MEEO/FNE
BN NU AT AEMET L ERARETH- T Gastmb T —4),
AeEE KPR &SI THNORRER ©. ¥ B o R v b & AV GRER T & BLH T O Tl
performance OFEAI 21T 572, RIT A > FFiTBRE (A ANEESIE FEEREEE) 8
%o WBRE L, ERBAEDLBMBENEZ 7 T4 & L, ANLIBERTT V% H 7 IEEESR H i
AT, VEZEGHI % 1T - 7= (randomized single-blind crossover trial), Z#IHIFHMIL. H ARNIESE
SR FERER ARy PRIFT R F—2 KT T oo, FHMIE B IR, OFEEXRFH, O 72
i, ©Global Evaluative Assessment of Robotic Skills (GEARS), @Global Operative
Assessment of Laparoscopic Skills (GOALS), ®System and Piper Fatigue Scale-12 (PFS-12)
W, 2FITCHERMINAER SN, RPN O B FINIC ISV TEETERRFH
GERAS., GOALS, PFS-12 [ZZEITRO b o T-, BTN B vz b~ ZEF1o
AERBEEHTEENRD b, FSdEe ARy &AW ZERFINIT 22T Th -
Too Flo, BERFIFICBO TIBHFN & X IKE ORI EIEITRO b hoTe, L
L. #rBhiaiE 3R B W THERERICH V| RIS T BBl EREE B T2 b
R AEIEENRRD Hiv7- (Ebihara Y et al. J Robot Surg. 2023),
ERFMICET2 2 EHOEX 2 U 7 0 OFEBRMEA MR T D 72012, JUNRFRPE & TUN K FI9BE
BURFRBEDH T, AES128 (2% IPsec Z IV THE 5k L TIAE L7256 OIBEEIE O &I
DWTHA ZAT -7, IPsec 72 L D6 Ol {5 fidkfd i 1% 22.5~25.56Mbps T V) | (@R EIED
¥ 4.5msec THeK 27msec £ U T =, IPsec & ¥ OFA Oi@fE k6 &% 33.0~37.5Mbps
THY ., BEEEN T 12.5msec THeK 3Tmsec 4 L Tz, £ DiEWE 10msec f2E THh -7

Ga &R T —42),

4) ERTN OBIE BREE SR D BB PE D fst

FERERF TR D RN B S E R PRI OV TRET L7z, R R EMR I, BEOREMEMEIR D720,
40Mbps~200Mbps DFARAEZERIERE (2R Y NIV ERD) L, Nu I T v TDEDDORA b=
74— MUERNAMNE LB 2 b, BEPITOEBROZDICITEFEREL AIEERR 2B USH% D
HmA ER TN ZERNELEZ TWD, BEREMEICE L OIREEELZE L, NTT, Y7
N7 KDDI 72 EDF R EWNEE ¥ L ERFINEHOBES — A ZMET L2LERD L, =R
FINFERT D720, ZHHBEREEHITEE ATV, =PI L7285 ST X0 Zffilei
BY—CADKEZBIRT I LREETHS, LEB->T, JI&REMELHFL TV Z L 2HER
Sz,



5) HEMRFM LD DDA KT A LKE
FLREMF DRI IE D&, A R TA L DIEREAT o T2 A BT A TOERFN OFRMLAS], @i
bEFifT o R AS] . @ERFATICIIT 2 BEL BE - EMRER @O=ERFINCET2E8HAHEICONT
ZNENEDRPOFME R OBEIRSET, FREETTFOHME, f#ELL L BITRF L, %R
CEORNEZME LI LT, "7V w7 aX s baGE L, REIRIT 2022 45 6 1 22 AIC NERRFN
TARTA 2 & LTRAENEAN AR FZR SR — L= VI TAR LT
(https://jp.jssoc.or.jp/uploads/files/info/inf020220622.pdf) ,

3. BAROE#ZRLAHR

EHE T O BHX, SERTHA~OBET 72 A0 EE2PLICEZLNTE R, FHiErRy FHH
FBUNE, ERIOW IR WFHZE MRS 22 EO TN BEE SN THE S Tz, UL, Bfte L bic
mARy FEBEFMCEBFRO BNE L T D, BIIEOFN AR A > FSBEFMIL. — 722l
ZEER IR CIT ) DI BEARRIRRER E LTRMENTWD, Lo T, mEFHILE DR
FEAERBOERMPFDN, EHICENEBENEZTEOMBLRVEDL, T 74 TRIFORESH
FRTEDLE IR NUE, Fo7<HLVEE VAT AP S, O TIIHUIR O SFHE R & DR 12
HAENRFREMEN D D, Bl L A AR 23T A AR T, R TIREHEET 2 2 LI3IEFICKRIITH S
EBEZ TS, BUE, HRAFTHLOVFEIR R Y hOBRBITOI TSR, fK, BARZ 048 cf
KOS LR EREE LTS,
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English
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velopment of telesurgery has been attempted for about 20 years in Japan and abroad, but due
ious difficulties, it has not been put into practical use until now. Recently, due to the
nce of COVID-19 and growing shortage of physicians in the region, the widespread use of
medical care has become an urgent issue in Japan. This study is a project to develop

rgery by industry, government and academia in an interactive collaboration. The following

s were conducted.

Verification of communication speed and delay time by simulated telesurgery revealed that a
communication delay of about 100ms is the limit for telesurgery. (Nankaku A et al. PLOS One
2022)

The newly developed double console was used to confirm for the first time, it is revealed
that valid annotations are possible (Data under submission).

The bandwidth requirements for using a surgical—assistant robot in a telesurgery
environment were revealed (Ebihara Y et al. Surgery Today 2022)

The effects of communication environment and communication bandwidth on robot operation
were examined. No difference in task completion time was observed between the type of line
or bandwidth speed. We established a robotic telesurgery system that uses two different
communication lines together (Takahashi Y et al AGS 2022).

In order to set optimal conditions for the communication environment according to the
function of the surgical robot, pseudo—communication delay and image compression were used
to study the limitations of the communication environment when performing gastrectomy and
rectal resection using a pig (Takahashi Y et al. Asian J Endosc Surg. 2022).

The robot’ s operability in remote and indoor environments was verified. Cholecystectomy and
intestinal suture procedures were performed using an artificial organ model, and accuracy,
number of errors, and completion time were compared between indoor and remote environments
(Morohashi H et al. Surgery Today 2022, Akasaka H et al. PLOS One 2022).

Performance of telesurgery and local operation was evaluated. Remote or local operation was
blinded. Cholecystectomy was performed using an artificial organ model, and a work
evaluation was performed. (Ebihara Y et a. J Robot Surg. 2023)

Based on the results of the experimental study, a guideline was developed. After confirming
its contents with each academic society, public comments were collected. The guideline was
revised, and disclosed as a 1°' edition on the website of the Japanese Surgical Society on

June 22, 2022. (https://jp. jssoc.or. jp/uploads/files/info/info20220622. pdf)



	【報告様式Ａ】

