Robotkirurgi -
framtid eller redan har?
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Oppen kirurgi

=» 80-talet
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MIS = minimally invasive surgery
laparoskopl
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* Gynekologi * Gastrointestinal kirurgi

* Ortopedi — Cholecystektomi
* Thoraxkirurgi — Brack
: — Endokrin
* Urologi
— Kolorektal
— Gastric bypass

m m
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Laparoskopisk vs oppen Kirurgi

+

Mindre blodforlust
Mindre arr

Farre sarinfektioner
Farre arrbrack

Mindre postop smarta
Kortare vardtid
Kortare sjukskrivning

Lange op-tid
Ergonomi
2-dimensionell bild
Stela instrument
Dyrare instrument
Lang inlarning
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1. Ar laparoskopi lika bra eller battre &n 6ppen
Kirurgi?

2. Hur gor man laparoskopi pa basta satt?
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Laparoskopi inom kolorektal
cancer- kirurgi

*COLOR 1 1240 pat, kolon, Europa

*COST 872 pat, kolon, USA/Kanada
*CLASSIC 794 pat, kolon/rektum, England
*COLOR 2 1103 pat, rektum, Europa

Veldkamp, Lancet Oncol, 2005
Guillou, Lancet 2005
Van der Pas, Lancet 2013
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Cancer-

relaterad
mortalitet

2014-03-12

Feview: Long-term results of laparoscopic colorectal cancer resection

Comparison: 13 Mortality, cancer related

Outcome: 1 Cancer-related mortality at maximum follow-up, colorectal

Study or subgroup Laparoscaopy Open Odds Ratio Odds Ratio
niN n/N M-H,Fixed, 95% Cl M-H Fixed 95% Cl
Araujo 2003 0/13 /13 0.0[0.0,00]
COST 2004 48/435 61/428 —— 0.75[0.50,1.12]
Curet 2000 /25 E/18 + 0500013, 2.001
Jayne 2007 94 /526 50/268 —— 0.95[0.65, 1.39]
Kaiser 2004 2/28 1720 146([0.12 17.32]
Lacy 2002 10/108 21/102 — 0400018, 0801
Leung 2004 26/167 200170 —— 1.38[0.74, 2.59]
Zhou 2004 njez o/es 0.0[0.0,0.0]
Total (95% CI) 1382 1108 - 0.84 [ 0.67, L06 ]
Total events: 185 (Laparoscopy). 159 iDpen)
Heterogeneity: Chi® = 7.08, df = 5 (P = 0.21); F =25%
Test far averall effect: Z =145 (P=0.15)
Test for subgroup differences: Mot applicable
01 0z 05 1 2 5 10
Favours laparoscopy Favaurs apen
Kuhry et al

Long-term results of laparoscopic coloretal cancer
Resection, Cochrane Database Syst Rev, 2008
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Lokal-
recidiv

Review: Long-term results of laparoscopic colorectal cancer resection

Comparison: 11 Local tumour recurrence
Qutcome: 4 Recurrence in operating area, colorectal

Study ar subgroup Laparascopy Open Odds Ratio Odds Ratio
niN n/N M-H.Fined,95% C| M-H.Fixed, 95% C|

Araujo 2003 /13 2013 017 [0.01, 3.92]
Braga 2005 5/190 6/201 e e— 0.88[0.26, 2.93]
Jayne 2007 45/526 21/268 —.— 1.10[0.64, 1.89]
Kaiser 2004 1/28 /2o 2.24 [0.09, 57.751
Lacy 2002 7108 147102 —— 044 [0.17,1.15]
Liang 2007 04135 0/134 0.0[0.0,0.0]
Milsom 1998 /42 0/38 0.0 [0.0,00]
Zhou 2004 0/g2 3/gy & 0.15[0.01, 2.94]

Total (95% CI) 1122 865 e 0.81[ 0.54, 1.22 |

Total events: 38 iLaparoscopy), 46 (Open)
Heterogeneity: Chi* = 534, df = 5 (P = 0.38); I =6%
Test for overall effect: 2 =1.02 (P = 0.31)

Testfor subgroup differences: Not applicable

01 0.2 0.5 1 2 5 i0
Favours laparoscopy Favours open
Kuhry et al

Long-term results of laparoscopic coloretal cancer
Resetion, Cochrane Database Syst Rev, 2008
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Laparoskopisk vs oppen kirurgi
onkologiskt

Radikalitet

Antalet skordade lymfkortlar
Lokala recidiv

Overlevnad
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2 Laparoskopi inom kolorektalkirurgi

* Korttidsresultat
— mindre blédning
— langre op-tid
— mindre analgetika
— kortare vardtid

e Langtidsresultat
— ingen skillnad onkologiskt resultat
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1. Ar laparoskopi lika bra eller battre &n 6ppen

Kirurgi? v

2. Hur gor man laparoskopi pa basta satt?
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Laparoskopi inom (kolo)rektal
cancer-kirurgl

Rektalcancer

Konvertering 34% (vs colon 25%)

— Laparoskopi pa rektum tekniskt svarare an
kolon

Guillou, Lancet 2005
Jayne, J Clin Oncol 2007
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“  Lag framre resektion

L b 4 | . i y L.
i g
s
I i c
Colon
Rectum s
Anus Anus

Abdomino-
perineal
rektum-
resektion

Colostomy
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ROBOTEN !

« Skanes universitetssjukhus

En del av Region Skane



Robot inom urologin (prostata)

* Farre komplikationer Clavien lllb — IV

— Lika bra/battre vs 0ppen/lap
* resektionsmarginal
* blodning
e vardtid
* perop komplikation

* Ingen konstnadsjamforelse

Carlsson, Urology 2010
Tewari, Eur Urol 2012
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Robotens potentiella fordelar

* Intuitiv Instrument-hantering
* Flera frihetsgrader

e 3-dimensionell vy

e Stabil kamera

e Zoom/forstoring

* Ergonomi

* Nya tekniska innovationer
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Studier lap vs robot vid rektalcancer

cke-randomiserade retrospektiva
~all-serier

—all-rapporter

Reviews

Inga prospektiva kontrollerade randomiserade
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Robotic versus Laparoscopic Resection for Rectal cancer
(ROLARR)

North American Spoke

City of Hope
Coordination & data transfer to
Leads

ROLARR

European Spoke
CTRU
Leeds UK

SE Asian Spoke

Singapore
Coordination and data transfer fo
5

site | site site |
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ROLARR

° 1° ° 20
— konvertering — CRM
—3arsLR

— Komplikationer
e Perop, 30 dgr, 6 man

— Patologi

— Urin/sex

— QoL

— 3 ar DFS, OS
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Learning curve

e Tre faser

1.10 fa successivt minskande op-tid
2.10 fa stabilisering av op-tid
3.20 fall  svarare fall, 6kande op-tid

CUSUM |
/T

Jimenez-Rodriguez, Int J Colorectal Dis,2012

01112131415161718192021222324252627282930313233343536373839404 14243 Sk o . . . kh
Cases in chronological order \ anes unlversrtetssju us
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Behovs laparoskopisk vana?

° Minutes
500

450
400
350
300

250

1 23 456738 910111213141516171819 20

FIG. 3 Learning curve for center 2, first 20 cases

Pigazzi, Ann Surg Oncol 2010
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Robot vs lap

* Lika avseende postop komplikationer
e Kortare learning curve

e Langre op-tid

* HOgre kostnad

e Farre konverteringar

* Trend farre anast-insuff, battre marginal, farre
nervskador

Aly, Int J Colorecta Dis 2013
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1. Arlaparoskopi lika bra eller battre &n éppen ¢/
Kirurgi?

2. Hur gor man laparoskopi pa basta satt?
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Robotassisterad
laparoskopisk Kirurgi i Sverige

utbredning, omfattning och tillampning

ﬁ. Socialstyrelsen
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Antal robotar 2012

Antal robotar

Karolinska Universitetssjukhuset

Lanssjukhuset Ryhov

Kalla: SoS
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Antal robotar 2013

Sjukhus

Antal robotar 2012

Karolinska Universitetssjukhuset

Lanssjukhuset Ryhov

Hallands sjukhus

Kalla: SoS
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Antal utforda ingrepp

900
800
700
600 m 2007
500 m 2008
400 m 2009
300 = 2010
2011
200
100
0
Karolinska USi Lanssjukhuset Sahlgrenska Hallands Skanes US
us Link6ping Ryhov us sjukhus
Kalla: SoS
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m Urologi

® Obstetrik och gynekologi

n Kirurgi

m Barn- och ungdomskirurgi

® Oron-, nds- och halssjukdomar

Stockholms l&ns landsting h|-|
(Karolinska US) ||

Landstinget i Ostergdtlands lan
(US i Linkdping) -Il

Jonkdépings lans landsting O
(Lénssjukhuset Ryhov) ~

Vastra Gotalandsregionen
(Sahlgrenska US) -I

Region Halland 1
(Hallands sjukhus) -.

O ke
o) |
|

0 1000 2000 3000 4000

Killa: Rapporierande sjukhus
Kalla: SoS
« Skanes universitetssjukhus
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Diagram 5. Fordelning (%) av 1 riket utforda ingrepp med robotkirurgisk utrustning
per specialitet under perioden ar 2007-2011.

® Urologi 73,5 %

M Obstetrik och gynekologi
21,5%

W Kirurgi 3,5%

M Barn- och ungdomskirurgi 1
%

m Oron-, nds- och
halssjukdomar 0,5 %

Kalla: Rapporterande sjukhus
Kélla: SoS . Skanes universitetssjukhus
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Specialitet 2007 - 2011

Sjukhus Urol Gyn Kir BUK ONH

US i 474 49 35
LinkOping

Kalla: SoS « Skanes universitetssjukhus
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Framtiden

* Mindre/nattare robotar
* Billigare

* Fler armar/instrument
» Staplers

e Battre kameror

Pseudotaktil feedback
Bildtolkning
Vavnadskarakterisering
Perop beslutsstod
Battre ergonomi
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CLIMICAL
BOBOTIC
SRIGERY

ASEOCIATION

SATURDAY SEFTEMEBER, 29
BREAKOUT ROOM

QL0 - 02,00 O OF THE FUTURE AND NEW TECHMOLOGY ROBCOTICS
AND AUTOMATION IN SURGERY

Chairs: Irian Ahmed, Seth Hutchineon, Peer Cristodons Glulianott

0100 Predictable Response in Unprediciable Ciroumstances
Naira Howvakirmyan

D110 Mechanical and Biological Robotic Systems
Timethy Bretl

D170 Safety Critical System Integration Architecture for Surgical Robots
Litii Shas
01.30 Strefchable Elecironics for Biointegrated Sensors for Mapping
Johin Rogers
0140 Translational Research on Micro and Nanobionics Devices for Biomedical Applications
G. Logan Liu
0150 Microfluidics and Nanotechnology for Biclogy and Medicine
Rashid Bashir

02,00 Micro Probes and Actustors as Potential Surgical Tools
Taher Zaif

02.10 Image Registration and Reconstrucion
Diavid Foriyth

0220 Quantitative Molecular Histo pathology
by Monlinear Interferometric Vibrational Imaging
Rohit Bhargava

0230 The OF of the future: & vision
Artuno Vittori, Andread Vogler, Pier Crstoloro Giulisnotti
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Naira Hovakimyan

Univ lllinois John Rogers
Predictable Respons in Univ lllinois
Unpredictable Circumstances Electronically 'instrumented'
sutures and surgical gloves
Rohit Bhargava
Univ lllinois

Quantitative Molecular Histopathology
by Nonlinear Interferometric
Vibrational Imaging

Liu Shai

Univ lllinois

Safety Critical System Integration
Architecture for Surgical Robots

Skanes universitetssjukhus
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Fluorescence-Assisted Perfusion Assessment
of the Proximal Colon Prior to Transection

Giuseppe Spinoglio, MD
Director of Surgery and Surgical Oncology
55 Antonio e Biagio e Cesare Arrigo
Alessandria, Italy
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https://www.davincisurgerycommunity.com/d/CL/GS/COL&tab1=CL

Beslut att ta
e Ekonomin

* Vill vi utveckla framtiden
folja med
stanna kvar

e Utbildningsprogram
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Malcolm Muggeridge
1903-1990

Never forget that
only dead fish
swim with the

stream.
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Robotkirurgi — ar redan har!
Och for att stanna....
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