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ORIGINAL CONTRIBUTION

DiMsEASES OF THE CoLom & REcTum VoLumeE 54: 2 (2011)

Robotic vs Laparoscopic Resection ot Rectal Cancer:
Short-Term Outcomes of a Case-Control Study

Tune Mvun Kwak. M.D. = Seon Hahn Kim, M.D. * Jin Kim, M.D.

Surg Endose 20107 24: 28282094 jaek, M.D. * Jae Sung Cho, M.D.
OO0 10 0T s00464-01 0-1124-7

Robotic versus laparoscopic total mesorectal excision for rectal
cancer: a comparative analysis ol oncological safety S Endose 2011 25:521-525

= - DO 1010070046401 0- 120:4-x
and short-term outcomes

P P, Bianchi - C. Ceriani - A. Locatelli -
G Spinoglio - M. G. Zampino - A. Sonzogni -
C. Crosta - B. Andreoni Robotic and laparoscopic total mesorectal excision for rectal

cancer: a case-matched study
Jeong-Heuwm Back - Carlos Pastor -
Alessio Pigazzi
Int J Med Robot. 2014 Sep;10(3):300-5. doi: 10.1002/rcs.1583. Epub 2014 Apr 1.
Robotic versus laparoscopic rectal resection: is there any real difference? A comparative single center

study.

lelpo BY, Caruso R, Quijano Y, Duran H, Diaz E, Fabra |, Oliva C, Olivares S, Ferri V, Ceron R, Plaza C, Vicente E.

= Author information
'Sanchinarro University Hospital, General Surgery Department, San Pablo University, CEU, Madrid, Spain.



META- ANALYSIS

Ann Surg. 2017 Oct 3.
Robotic Versus Laparoscopic Minimally Invasive Surgery
for Rectal Cancer
A Systematic Review and Meta-analysis of Randomized Controlled Trials

Francesco Paolo Prete, MD, MSc, PhD,*t{ Angela Pezzolla, MD,* Fernando Prete, MD, }
Mario Testini, MD,§ Rinaldo Marzaioli, MD,” Alberto Patriti, MD,"Y Rosa Maria Jimenez-Rodriguez, MD, PhD,||
Angela Gurrado, MD, PhD,§ and Giovanni F. M. Strippoli, MD, PhD, MPH, MM1*" {1

Conclusion: Evidence of moderate quality supports that robotic surgery for
rectal cancer produces similar perioperative outcomes of oncologic procedure
adequacy to conventional laparoscopic surgery. Robotic surgery portraits
lower rate of conversion o open surgery, while operating time is significanty
longer than by laparoscopic approach.
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RObotic Versus LAparoscopic Resection for Rectal Cancer (ROLARR)

471 randomized patients

Conversion - 'A. 2017;318(16):1569-1580
Lap: 12.2% P=0.16
Rob: 8.1% '
CRM+
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Rob: 5.1%

No diff.
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No diff.
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World | Gastrointest Oncol 2018 November 15; 10(11): 449-464
Robotic total meso-rectal excision for rectal cancer: A

systematic review following the publication of the ROLARR

trlal Katie Jones, Mohamed G Qassem, Parv Sains, Mirza K Baig, Muhammad S Sajid
Robitic surgery Laparosocpic surgery Std. Mean difference Std. Mean difference

Study or subgroup Mean SD Total Mean SD Total Weight IV, Random, 95%CI IV, Random, 95%CI
Allemann 2016 201 67.7 20 313 67.7 40 3.4% -0.32 [-0.86, 0.22] —
Baek 2011 29 92.5 41 315 102.5 41 3.6% -0.19 [-0.63, 0.24] —
Baek 2012 285.2 69.1 154 219.7 71.2 150 4.0% 0.93 [0.69, 1.17] —
Bamajian 2014 240 92.5 20 180 85 20 3.1% 0.66 [0.02, 1.30] S
Bianchi 2010 240 62.5 25 237 93.75 25 3.3% 0.04 [-0.52, 0.59] _
Cho 2015 361.6 91.9 278 2724 83.8 278 41% 1.01 [0.84, 1.19] —_
Colombo 2016 274 78 60 228 76 60 3.8% 0.59 [0.23, 0.96] —_
D'Annibale 2013 270 18.75 50 280 225 50 3.7% -0.48 [-0.88, -0.08] —_—
Feroci 2016 342 2334 53 192 2334 58 3.8% 0.64 [0.26,1.02] ——
Foo 2015 271.5 66.5 164 229.2 60.7 137 4.0% 0.66 [0.43, 0.89] ——
Gorgun 2016 329 102.2 29 294 81.1 27 3.4% 0.37 [-0.16, 0.90] —_—
Ielpo 2017 336 16 86 283 84 112 3.9% 0.82 [0.53, 1.12] —
Jayne 2017 298.5 88.71 236 261 83.24 230 4.1% 0.44 [0.25, 0.62] -
Kang 2013 309.7 115.2 165 2778 81.9 165 4.1% 0.32 [0.10, 0.54] —
Karim 2016 407 97 26 240 89 27 3.1% 1.77 [1.13, 2.41] —_—
Kim JC 2016 189 52 533 127 35 486 4.2% 1.39 [1.25, 1.52] -
Kim YS 2016 441 90.2 33 277 83.2 66 3.5% 1.90 [1.40, 2.40] -
Kwak 2011 270 21 60 228 19.25 59 3.6% 2.07 [1.62,2.52] _
Lim 2017 365.2 108.4 74 3116 79.8 64 3.8% 0.55[0.21, 0.90] —
Park 2011 232.6 524 52 158.1 49,2 123 3.8% 1.48 [1.12, 1.84] R
Popescu 2010 208 130 38 182 120 84 3.7% 0.21[-0.17, 0.59] ——
Ramji 2016 407 174.1 26 240 174.1 27 3.3% 0.95[0.37, 1.52] R —
Serin 2015 182 20 14 140 524 65 3.2% 0.86 [0.26, 1.45] —
Silva-Velazco 2017 288 95.3 2 239 95.3 118 3.9% 0.51 [0.21, 0.82] —_
Valverde 2017 215 53 65 226 66 65 3.8% -0.18 [-0.53, 0.16] —
Yamaguchi 2016 2329 72 203 2276 62.6 239 4.1% 0.08 [-0.11, 0.27] ——
Zhang 2017 217 57.8 30 187 231 32 3.4% 0.68 [0.17, 1.19] —
Total (95%CI) 2601 2848 100.0% 0.65[0.43, 0.87] ’
Heterogeneity: Tau’ = 0.31; Chi’ = 367.50, df = 26 (P < 0.00001); I = 93% } } | }
Test for overall effect: Z = 5.74 (P < 0.00001) 2 - < 1 2

Favours robotic sx Favours laparoscopic sx

Forest plot for duration of operation following rectal resection by robotic surgery vs conventional laparoscopic surgery. ®



World | Gastrointest Oncol 2018 November 15; 10(11): 449-464
Robotic total meso-rectal excision for rectal cancer: A

systematic review following the publication of the ROLARR

trlal Katie Jones, Mohamed G Qassem, Parv Sains, Mirza K Baig, Muhammad S Sajid
Robitic surgery Laparosocpic surgery 0dds ratio Odds ratio
Study or subgroup Everts Total Events Total Weight M-H, random, 95%CI M-H, random, 95%/CI
Allemann 2016 1 20 8 40 2.3% 0.21[0.02, 1.82] —
Baek 2011 3 41 9 41 5.5% 0.28 [0.07, 1.13] —_—
Bamajian 2014 0 20 2 20 1.1% 0.18 [0.01, 4.01]
Bianchi 2010 0 25 1 25 1.0% 0.32[0.01, 8.25)
Cho 2015 i 278 2 278 1.8% 0.50 [0.04, 5.53] —_—
Colombo 2016 2 60 3 60 3.2% 0.66 [0.11, 4.07] — e
D'Annibale 2013 0 50 6 50 1.3% 0.07 [0.00, 1.24] -
Ferodi 2016 2 53 1 58 1.8% 2.24[0.20, 25.39] _——
Foo 2015 3 164 4 137 4,6% 0.62 [0.14, 2.82] —_—
Gorgun 2016 1 29 5 27 2.2% 0.16 [0.02, 1.44] —_——
Ielpo 2017 4 86 13 112 7.9% 0.37[0.12, 1.18] P —
Jayne 2017 19 236 28 230 28.3% 0.63 [0.34, 1.17] —
Kang 2013 1 165 3 165 2.1% 0.33[0.03, 3.20] _—
Karim 2016 3 26 10 27 5.2% 0.22 [0.05, 0.93] e
Kim JC 2016 1 533 25 486 2.7% 0.03 [0.00, 0.26] _—
Kim YS 2016 2 33 0 66 1.1% 10.56 [0.49, 226.44]
Kwak 2011 0 60 2 59 1.1% 0.19 [0.01, 4.04] -
Lim 2017 1 74 4 64 2.2% 0.21[0.02, 1.89] _— e
Park 2011 0 52 0 123 Not estimable
Ramji 2016 3 26 10 27 5.2% 0.22 [0.05, 0.93] I
Serin 2015 0 14 2 65 1.1% 0.83 [0.04, 19.24]
Silva-Velazco 2017 6 66 18 118 11.1% 0.56 [0.21, 1.48] —at
Valverde 2017 3 65 11 65 6.0% 0.24 [0.06, 0.90] R —
Yamaguchi 2016 0 203 2 239 1.2% 0.23 [0.01, 4.89]
Total (95%CI) 2379 2582 100.0% 0.40 [0.29, 0.55] ’
Total evevts 56 169
Heterogeneity: Tau® = 0.00; Chi’ = 21.68, df = 22 (P = 0.48); I = 0% - - - -
0.005 0.1 1 10 200

Test for overall effect: Z = 5.51 (P < 0.00001)

Figure 3 Forest plo’ for conversion following rectal  esection by robotic surgery vs conventional laparoscopic surgery. Odds ratio is shown with 95%Cls.

Favours robotic sx Favours laparoscopic sx



World | Gastrointest Oncol 2018 November 15; 10(11): 449-464
Robotic total meso-rectal excision for rectal cancer: A

systematic review following the publication of the ROLARR

trlal Katie Jones, Mohamed G Qassem, Parv Sains, Mirza K Baig, Muhammad S Sajid
Robitic surgery Laparosocpic surgery Std. Mean difference Std. Mean difference

Study or subgroup Mean SD Total Mean D Total Weight IV, Random, 95%Cl IV, Random, $5%Cl
Allemann 2016 0 0 0 0 0 0 Not estimable
Baek 2011 6.5 175 41 6.6 4.25 41 3.7% -0.02 [-0.45, 0.42] R S
Baek 2012 111 7 154 10.8 8.6 150 5.6% 0.04 [-0.19, 0.26] ——
Barnajian 2014 6 6.75 20 7 775 20 2.5% -0.13 [-0.76, 0.49] —_
Bianchi 2010 6.5 2.75 25 6 - 25 2.8% 0.14 [-0.41, 0.70] —_—r
Cho 2015 10.4 5.5 278 10.7 6.6 278 6.1% -0.05[-0.22, 0.12] —
Colombo 2016 12 5.25 60 11 135 60 4.3% 0.10 [-0.26, 0.46] —_—
D'Annibale 2013 8 1 50 10 1.5 50 3.6% -1.56 [-2.01,-1.11]] ————
Feroci 2016 6 20.6 53 8 20.6 58 4.2% -0.10 [-0.47, 0.28] —_—
Foo 2015 8 74 164 85 94 137 5.6% -0.06 [-0.29, 0.17] —
Gorgun 2016 6.4 4.2 29 84 e 27 3.0% -0.46 [-0.99, 0.07] —
Ielpo 2017 122 7.92 86 12.7 8.5 112 5.1% -0.06 [-0.34, 0.22] —a
Jayne 2017 8 5.85 236 8.2 6.03 230 6.0% -0.03[-0.22, 0.15] -
Kang 2013 10.8 5.5 165 135 9.2 165 5.7% -0.36 [-0.57, -0.14] —
Karim 2016 7 34 26 11.3 137 27 2.9% -0.42[-0.97, 0.12] _
Kim JC 2016 6.6 29 533 6.2 18 486 6.5% 0.16 [0.04, 0.29] —
Kim YS 2016 10.9 6.2 3 13.1 12.8 66 3.8% -0.20[-0.62, 0.22] _—
Park 2011 10.4 4.7 52 9.8 38 123 4.6% 0.15 [-0.18, 0.47] ——
Ramiji 2016 7 34 26 113 137 27 2.9% -0.42[-0.97, 0.12] —_—
Serin 2015 5 1.5 14 6 6.75 65 2.7% -0.16 [-0.74, 0.42] _—
Silva-Velazco 2017 5 12.8 66 6 12,6 118 4.9% -0.08 [-0.38, 0.22] —_—
Valverde 2017 11 8 65 12 10 65 4.5% -0.11 [-0.45, 0.23] e
Yamaguchi 2016 73 23 203 9.3 6.7 239 5.9% -0.39[-0.58, -0.20] ——
Zhang 2017 13.6 1.3 30 13.8 18 32 3.2% -0.13[-0.62, 0.37] _—
Total (95%CI) 2409 2601 100.0% -0.15[-0.27, -0.03] ’
Heterogeneity: Tau® = 0.06; Chi* = 83.23, df = 22 (P < 0.00001); F = 74% I ! | }
Test for overall effect: Z = 2.46 (P = 0.01) 2 -1 0 1 2

Favours robotic sx Favours laparoscopic sx

“igure 5 Forest plot for duration of hospital stay following rectal r¢ section by robotic surgery vs conventional laparoscopic surgery. Standardized mean difference is shown with 95%Cls.
| v



World | Gastrointest Oncol 2018 November 15; 10(11): 449-464
Robotic total meso-rectal excision for rectal cancer: A

systematic review following the publication of the ROLARR
trial

Katie Jones, Mohamed G Qassem, Parv Sains, Mirza K Baig, Muhammad S Sajid
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3D Vision

Surgical team parameters Mean Score after 2D group  Mean Score after 3D group p-value
Variables of surgical outcome?

- Precision 3.2 (range 2-4) 4.6 (range 3-5) =05

- Definition of planes 3.0 (range 2—4) 4 8 (range 4-5) =05

- Depth perception 2.5 (range 1-4) 4 8 (range 4-5) =05

Residents and medical students

Vartables of surgical outcome®

- Precision 2.3 (range 2-4) 4.8 (range 4-5) <05
- Definition of planes 2.1 (range 2-3) 4.7 (range 4-5) <05
- Depth perception 1.8 (range 2-4) 4 8 (range 4-5) =05

3D laparoscopic surgery: a prospective clinical trial

Antonino Agrusa’!, Giuseppe Di Buono!, Salvatore Buscemi’, Gaspare Cucinella?,
Giorgio Romano' and Gaspare Gulotta'

o Oncotarget, 2018, Vol. 9,
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Evidence — When to go
robotic....

MIKOOTEQQA TTOCOOTA LTTOTPOTING AAAQ OXI OTATIOTIKO
ONUAVTIKO AOTTOTEAECUATA

[MIBAVA TTAEOVEKTAUATA O€ APPEVEC TTAXLOAPKOLC
QOBEVEIC

[TlocooTa ToI0TNTAC XelpovpyeioL (CRM+) avaAoyo
TNG AATTAPOOKOTTIKNG



James W.T. Toh, Kevin Phan and Seon-Hahn Kim*

Robotic colorectal surgery: more than a fantastic

toy? Innov Surg Sci 2018; 3(1): 65-68
First author Year Journal Study design Levelof = CRM involvement TME Conversion to open
evidence quality
Jayne 2017 JAMA Randomized controlled trial Level 2 Similar (OR=0.78, - Similar (OR=0.61,
(n=471; 237 robotic, 234 p=0.56) p=0.16)
laparoscopic)
Prete 2017 Ann Surg Meta-analysis (n=681 from Level 1a Similar - Lower in robotic: 7.3%
5 studies) (RR=0.58, 95% CI
0.35-0.97, p=10.04)
Li 2017 Medicine Meta-analysis (n=3601 Level 1b  Similar (OR=0.80, - Lower in robotic: 7.3%
(Baltimore) from 17 studies) p=0.256) (OR=0.35, p<0.001)
Sun 2016 World ] Surg Meta-analysis (n=592 from Level1b  Lowerin robotic - Lower in robotic
Oncol 8 studies) (OR=0.5, 95% CI (OR=0.08, 95% ClI
0.25-1.01, p=0.05) 0.02-0.31, p=0.0002)
Wang 2016 Surg Laparosc Meta-analysis (n=1229 Level1b  Lowerin robotic - Lower in robotic
Endosc from 8 studies) (OR=0.44,95% Cl (OR=0.23,95%Cl
Percutan Tech 0.20-0.96, p<0.05) 0.10-0.52, p<0.01)
Speicher 2015 Ann Surg US National Cancer Level 3b  Similar (5.5% vs. 4.7%) - Lower in robotic (9.5%
Database (n=6403 in vs. 16.4%, p<0.001)
2011-2012; 956 robotic)
Xiong 2015 J Gastrointest  Meta-analysis (n=1229 Level1b  Lowerin robotic (2.7% - Lower in robotic

Surg

from 8 studies)

Vs. 5.8%; OR=0.44,
95% C1 0.20-0.96,
p=0.04)

(OR=0.23, 95% Cl
0.10-0.52, p=0.0004)
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Lessons learned....

o 1982-1984, lcpuavia

to date. We thus face the following fundamental question:
Do the advantages of endoscopic operations—avoidance
of laparotomy, diminishing the pain of the incision, early
mobilization, and avoidance of post-operative adhe-
sions—outweigh the disadvantages—greater expenditure
on technology and more complicated methods of operat-
ing?1”

ture sﬁock,” for a comf)lete reworking- of surgical con- ' ’
cepts.4 Additionally, surgeons had an aversion to granting

Kurt Semm, 1927- 4
2003, gynaecologist




Robotic vs TaTME

Comparison of early experience of robotic and transanal total

mesorectal excision using propensity score matching

: . . Surgical Endoscopy (2019) 33:757-763
Wai Lun Law' - Dominic C. C. Foo' g Py

TaTME Robotic p values
N=40 N=40

Gender (male:female) 29:11 26:14 0.630 Complications (total) 5 7 0.755
Median age® 64.5 (40-79)  61.5 (45-84) 0.817 Clavienland Il 4 5
ASA status (L:1L:11I) 11:52:17 8:26:6 0.828  Clavien Il and IV 1 2
Comorbid medical condi- 20 157 0.654  Anastomotic leak 2 2 1.000

o Postoperative mortality 0 1 0.478

-2 )] )

S - - e Urinary complication 1 1 1.000
Previous abdominal 10 6 0.402 .

- Stapled anastomosis 31 34 0.568

gery

Operating time (min)® 254 (177-462) 270 (199-564)  0.050  Noabdominal incision 33 12
Blood loss (ml)? 50 (10-1000) 150 (10-2500) 0.002 Level o_f anastomosis 30 (10-60) 30 (10-50) 0.107
Complications 5 7 0757  (mm)*
Reoperation 0 2 0494 Level of tumor (mm)? 50 (20-100) 60 (20-100) 0.221
Median hospital stay 6 (4-22) 6 (347) 0.228 Size of tumor (mm)? 25 (0-60) 30 (0-60) 0.031

(days)* Distal margin (mm)* 20 (5-50) 20 (5-60) 0.116

iv - 2

pr;‘;':gs""e emoe- 2 2 0360 Number of LN examined 13 (3-26) 13 (5-21) 0.918
Stage of disease 0.777 Positive circumferential 0 2 0.494

0 ' 3 5 margin

1 18 16

2 8 7

3 8 13

4 3 2




Robotic transanal total mesorectal excision
assisted by laparoscopic transabdominal

approach: A preliminary twenty-case series

repo rt Je-Ming Hu ©¢, Chun-Ho Chu *°, Jeng-Kae Jiang "¢,
Yi-Ling Lai ?, I-Ping Huang , Andy Yi-Ming Cheng ',
Shung-Haur Yang °*°’¢, Chien-Chih Chen *:"'*

Laparoscopy
® Surgeon Monitor

© Assistar -

«seusn 5, Conclusion

‘t% patients with rectal cancer suitable for curative
%4\ =resection, laparoscopy-assisted robotic taTME surgery is
= feasible and safe. However, long-term functional and onco- |
logic outcomes still require further assessment, and novel
multi-arm robotics systems (based on single-port transanal
access design) may further advance the convenience, effi-

ciency, and generalizable applicability of r-taTME.
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Medrobotics

Expanding the reach of surgery ®

g
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Robotics?

YOVEXNG REATICOON POUTTOTIKWV CLOTNUATWV
[1ToN TIHWYV ayopAC/XPNoNng

Xeipoovpyikn Opbouv
> AP TTAEOVEKTNUATA
[eploplouevo AlauEPIoUa
KAQutTOAN ekpuabnong

Exel SuvaTtotntec va vivel standard practice yia
TTAXLOAPKOLC 1N/KAl APPEVEC AODEVEIC

OETIKN TTOOCEYYION ATTO TNV XEIOOLPEYIKN KOIVOTNTA....






