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Abstract

AIM

To compare outcomes in patients undergoing rectal
resection by robotic total meso-rectal excision (RTME)
vs laparoscopic total meso-rectal excision (LTME).

METHODS

Standard medical electronic databases such as Pub-
Med, MEDLINE, EMBASE and Scopus were searched
to find relevant articles. The data retrieved from all
types of included published comparative trials in pati-
ents undergoing RTME vs LTME was analysed using
the principles of meta-analysis. The operative, post-
operative and oncological outcomes were evaluated
to assess the effectiveness of both techniques of TME.
The summated outcome of continuous variables was
expressed as standardized mean difference (SMD) and
dichotomous data was presented in odds ratio (OR).
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Figure 1 PRISMA flow diagram.

RESULTS

One RCT (ROLARR trial) and 27 other comparative
studies reporting the non-oncological and oncological
outcomes following RTME vs LTME were included
in this review. In the random effects model analysis
using the statistical software Review Manager 5.3,
the RTME was associated with longer operation time
(SMD, 0.46; 95%CI: 0.25, 0.67; z = 4.33; £ = 0.0001),
early passage of first flatus (P = 0.002), lower risk of
conversion (P = 0.00001) and shorter hospitalization (P
= 0.01). The statistical equivalence was seen between
RTME and LTME for non-oncological variables like blo-
od loss, morbidity, mortality and re-operation risk. The
oncological variables such as recurrence (P = 0.96),
number of harvested nodes (P = 0.49) and positive
circumferential resection margin risk (P = 0.53) were
also comparable in both groups. The length of distal
resection margins was similar in both groups.

CONCLUSION

RTME is feasible and oncologically safe but failed to
demonstrate any superiority over LTME for many sur-
gical outcomes except early passage of flatus, lower

Raishidenge ~ WJGO | www.wjgnet.com

risk of conversion and shorter hospitalization.

Key words: Diverticular disease; Colorectal resections;
Multi-incision laparoscopic surgery; Colorectal cancer;
Single incision laparoscopic surgery

© The Author(s) 2018. Published by Baishideng Publishing
Group Inc. All rights reserved.

Core tip: The findings of this meta-analysis of one RCT
and 27 case control studies on 5547 patients are con-
sistent with the recently published ROLARR trial vali-
dating the feasibility and oncological safety of robotic
total meso-rectal excision (RTME). However, RTME failed
to demonstrate any superiority over laparoscopic total
meso-rectal excision except reduced conversion rate.

Jones K, Qassem MG, Sains P, Baig MK, Sajid MS. Robotic
total meso-rectal excision for rectal cancer: A systematic re-
view following the publication of the ROLARR trial. World J
Gastrointest Oncol 2018; 10(11): 449-464 Available from: URL:
http://www.wjgnet.com/1948-5204/full/v10/i11/449.htm DOI:
http://dx.doi.org/10.4251/wjgo.v10.i111.449

November 15, 2018 | Volume 10 | Issue 11 |



Jones K et a/. Robotics for rectal resection

[eH} P3)|0J3U0D PISILIOPURI S3USD-HINW € ‘|eL} YAV 1OY Y3 S2UIS SUOU U49ASMOY ‘JINLY SA JWIT UO (1, ;SMIIASI DIIRWSISAS SNOIARId [RISASS USR] dARY BJ9YL "SIIpNIS
BUIOS Ul poyodal se suayo JIW1T Yoiym sabejueape swies Jayo Ajlenuajod Aew JWIY “(; N1 03 SA1RRUIDY R B|qiSsod e patapisuod os|e S| (JIW1Y) WL dRoqod 8y ‘siajed
JoMO| >ji| SeaJe JNJLYIP Ul UOReZI[ensiA JoRag pue Jun aseq 3|ge3s ‘UoRsssIp ul uoisidaud 03 anq *;,ewnel} anssp ssa| 03 anp A1ebuns Jo apowl patiaseud e paispisuod pue
sabejuenpe juaiedde sey (J17) JWL didodsodede “SpIMpPHOM Jaoued [eyoad JOo Juswilealy piepuels pjob paydaooe ue s anbiuyosl oidoosodede| 4o uado Aq Jayye pawlopad
(3L) uoIsiDXa [BIRI0SaW |BI0] . .WNJOaJ BY] Ul pasoubelp ale SJaoued Jo Py} Suo jsowje pue puUom padojpasp syl ul a3ed sousjeaald Jsybly sey Jaoued |e30a40j0D)

NOILONAOYLNI

[-1]

"S|0%S6 YIM UMOUS S| 8ouaIayip ueaw pazipiepuels ‘A1abins aidooasolede| jeuoijuaauod sa A1abins a130qo. Aq uoijaasal [ejoai Buimojjoy uoijesado jo uoiesnp oy joid 3saio4 g aunbi4

xs 21dodsolede| SINOARH XS 2130404 SINOARS (10000°0 > o) b2'S = 7 1P [[2IAO J0J 1551

Nﬁ WH 9 ﬁﬁ Nﬁ %€E6 = ./ {(T0000°0 > o) 9T = JP ‘0§°L9E = JUD ‘TE°0 = ,neL :AnsusboisieH

<& [£8'0 ‘e¥'0]1 59°0 %0°'00T 8t8T 1092 (12%56) Ie10L

—_— [61°T 2101 89°0 %€ 43 1€ (8T 0€ 8'/S YAY4 L10¢ bueyz

—= [zz'0‘11°0-1 800 %It 6€C 979 9°/1¢ 114 U 6°CEC 9702 Iyonbewei

- [97°0 ‘e5°0-1 8T°0- %8°€E 99 99 9ze 59 €5 STC £T0T SpIaAeA

— [e80 ‘Tzl 15°0 %6'E 81T €66 6€C 99 €66 88¢ LT0T 00Ze[PA-AIIS

e [sb'T ‘9z°0] 98°0 %€ 99 ¥'CS obT ! 0 43! STOZ uMas

Ee— [zs'12€0]1 6°0 %E’E LT LT obe 9z TbLT L0b 9107 lfwey

— [650 ‘2T°0-1 120 %L ¥8 ozt 81 8¢ 0€T 80¢ 010g nosadod

E— [b8'T ‘e1° 1l 80°T %8°€E fra (434 1°8ST 4] v'es 9'zee 1702 >ed

— [06°0 ‘Tz°0] 55°0 %8°€ ¥9 86/ 9'T1E vL +'80T T'S9¢ 2107 wrl

— [esz'zot] Lo %9°€ 6S SC6T 82¢ 09 1C 0Lt TT0Z Yemy

—_— [obz‘ov' 1] 06°T %S°€E 99 es LLT €€ 06 by 9T0Z SA Wiy

- [es1'‘se1lect %C'b 98t 43 L €€g 4 68T 9T10Z JC Wiy

E— [trz'ertlct %T'€E LT 68 ove 9t L6 L0b 9107 wiey

— [¥S0 ‘0170l 2€0 %I S9T 6'18 84T S9T TSIt £'60€ £10¢ buey

— [29°0 ‘sz0] ¥¥°0 %I (o]ord pTes 19¢ 9¢€C 1/°88 S'86¢ £10T duAer

— [e1°1 ‘es0] 280 %6'€E [481 ¥8 £8¢ 98 91 9g€ £10¢ odj1

— [06°0 ‘91°0-1 ££°0 %b'€E LT 118 v6C 6¢ f4rdil 6C¢ 910¢ unbion

—_ [68°0 ‘c+"0] 9970 %0 LET £'09 444 $91 6’99 S'TLT GT0z 004

D [co1'9z°0] +9°0 %8'€E 85 peeT 261 €S p'eee e 910¢ 1P0I34

— [80°0- ‘88°0-1 8¥°0- %L'E 0S §'ze 08¢ 0S GL'8T 04T €702 dleqiuuy,a

— [96°0 ‘c2°0] 65°0 %8'€E 09 9L 8T 09 8L 1744 9T70Z 0qwojoD

— [61°T ‘b8'0] TO'T %I 8.T 8'c8 b'eLe 8/T 6'16 9'79¢ ST0Z 0UD

— [65°0 ‘z5°0-1 +0°0 %E'E ST SL'€6 VAx4 ST S'29 vz 010¢ IYyouelg

— [og'T ‘2001 9970 %T'€E 0z S8 08T 0c §'C6 ove #10¢ uelfeuieg

— [£1'1 '69°0] €6°0 %0t 0ST T L'61C ¥ST 169 7'S8¢ 2102 >eeg

—_ [t2'0 ‘€90-1 61°0- %9'€E 117 S'Z0T STE 1872 ) 96¢ 1702 oeq

—— [2z'0 ‘98°0-] 2€'0- %b'E ok L'19 €1¢ 0z L'19 16C 910¢ uuews)||y

1D%S56 ‘wopuey ‘A1 1D%S56 ‘wopuey ‘A1 wbMm lejoL as ueap lejoL as uedy dnoubqns 10 Apnis
QOUIIDYIP Ued "PIS BDUBIBDYIP ued 'pIs A1a6.ns di1doosoledeq A1ab6ans oniqoy

451 November 15, 2018 | Volume 10 | Issue 11 |

WJGO | www.wjgnet.com

JRaishideng®



Jones K et a/. Robotics for rectal resection

ANpY :sjuedpipied (1) :91A1S SODId Buimojjo) ayy Ul pajoidap se malAad JewlsAS SIL3 Ul uoisnppul 1oy Ajljenb 03 papasu suonediignd jenpialpul Jo sainea) ale Buimojjod
spiepuejs Ayjiqeyns Apms

SAOHL13IN ANV STVIHILVIN

J20Ued [BDad Jo Juswiiealy ayy ul Aejd Aew sonoqgod jeyy sebejueapesip Jo sabejueape

[enuajod syl ysinbuisip 01 9|ge aq 031 |eul WYV 10 paysiiqnd Apuadas buipnpul JiALT SA JIN1Y buedwod saipnis Jo sisAjeue-eiaw a3ep 03 dn ue si Apnis JnQ
"90USPIAS J19139q pue 3ep 03} dn a3esausb
0] UOIIeN|eAd [e21ISREIS pauIquuod adinbad yoiym papiodal usaqg os|e aAeY SaIpnis aAeledulod Mau [BJaASS ‘uonippe Ul *synsaJd sy paysiignd sey ‘3l 03 Iy bunedwod

'S|D%S6 Yim umoys si oijel sppQ Auabuns aidoosolede| [euonyuaauod sa Aiabins 2130qou Aq uo1joasal [e}aai Buimoj|oj uoisiaAuod 1oy joid 3salo4 ¢ ainbi4

xs dldodsolede| SINOABH XS 213004 SINOABH

00z ot I 0 <000 (10000°0 > &) TS°S = Z 110243 ||eI2N0 104 3531

W W W W %0 = J *(8v°0 = ) TT = P “89°TC = ,JUD ‘00°0 = ,NneL :AupuaboisieH

691 95 SINSAS [e10L

< [ss'0 ‘62°0] 0’0 %0°00T [4:1-14 6LET (12%56) Ie0L

[68+ ‘10°0] €2°0 %2'T 6€C 14 €0¢ 0 9702 Iyonbewex

—— [06°0 ‘90°0] ¥T'0 %0°9 59 11 99 € LT0T SpIaAeA

——— [8v°T ‘1201 95°0 %T'TT 81T 8T 99 9 LT0T 09Ze|DA-BAJIS

[¥z'6T ‘b0°0] 88°0 %T'T 59 4 2! 0 GT0Z UuKds

[ [€6°0 ‘s0"0] 22’0 %C'S [T 01 9z € 9107 Ifwey

3|gewnss 10N 4! 0 _ 43 0 1102 ed

—_— [68°1 ‘200l T2°0 %C'C ¥9 12 174 1 £10Z wrl

[0+ ‘1001 6T°0 %T'T 65 4 09 0 1102 demy

[+ 92z ‘6+°0] 9501 %T'T 99 0 €€ C 9T0Z SA Wiy

—_— [9z°0 ‘0001 €00 %L'T 98t Sz €S 1 97102 Jr Wiy

—— [€6°0 ‘s0"0] 22’0 %C'S LT 01 9z € 9107 wiey

—_—t [oz€ ‘o0l €€0 %T1'C 59T € 59T 1 €70z buey

-+ [z1°1 ‘ver0l €9°0 %E"8T (o] or4 8¢ elord 61 L10T duher

T [81°1 ‘2170l £LE£0O %6'L [48 €1 98 4 £10¢ odjo1

- [T ‘200l 9T°0 %C'C LT S 6C 1 910¢ unbion

—— [es'z ‘v101 29°0 %9’ LET 4 P91 € GT0Z 004

—_— [6€°sz ‘0z'0] vT'C %8'T 85 T €S C 970¢ 100134

[¥2'1 ‘00701 £0°0 %E'T 0S 9 0S 0 £102 3(eqiuuy,a

—_—— [£0% ‘T11°0] 99'0 %C'E 09 € 09 4 9107 oquiojoD

—_—t [€5'S '¥0°0] 0S°0 %8'T 8/t 14 8/t 1 ST0Z 0YD

[sz'8 ‘100l 2€0 %0'T 14 T 14 0 0102 IYduelg

[t0'v ‘1001 8T°0 %T'T 0 z 0z 0 $10¢ uelfeuteg

— [e1°1 ‘20701 82°0 %S'S 17 6 17 € 1102 oeq

— [z8'1 ‘20'0] T2°0 %E'T ok 8 (174 1 9107 uuews||y

1D%%56 ‘wopuel ‘H-W 1D%£S6 ‘wopuel ‘H-W WbIM lejoL Sjuang lejoL SHaA3 dnoibqns 1o Apmis
oneu sppo onel sppo Asa6.ns didoosolede A1abans dniqoy

452 November 15, 2018 | Volume 10 | Issue 11 |

WJGO | www.wjgnet.com

JRaishideng®



Jones K et a/. Robotics for rectal resection

Buisn suop sem uopnelojdxs Apnis padueApe ue ‘aiowlayping "pasn aJam (,UOISIDXD [210aJ-0SaW [210} YO UonRoasad Alabans 2)30qod YO Uoipasal Alabins aAISeAUl [euliuiw
O uonoasal didodsolede|,) ANV *,490ued [B10ad,, SPIOM HSOIA SUL *92104D Youeas paosueApe buizinn Aq pue splom HS3 buisn jo sueaw Aq uni sem youess ayl ‘pajngnd 404
suua) Yyaieag

'8T0Z YoJep [nun pawopad sem uonelojdxs ainela)l| syl "paulluexs alam Ansibay s|ell| [ediul)d [euoneulaiul ayl pue 421s16ay NLDYSI 4=1s169y sjell
(el ueadodng ‘Aob sjeLt[eaiul) :sauasibad ey Jno4 ‘saipnis 1964e) puy 01 payaJess aJam Adelqi] suelyd0) pue ‘SNdodS ‘ISvgiNg PIAO ‘PaINGNd :Saseqeiep Jnod
U0/)99Jas SaIpn)s 10} $924N0SaJ I]UO0I)IB[F

‘abenbue| uonedignd J1o syuedpipied ay3 Jo Jopusb Jo abe ‘a13ud uonedignd ‘uonedignd JO JeaA B3 UO paseq papNPXe SJoM SaIpnIs
ON ‘JINL] SA JINLY 2Je asoyy ‘suie oMy usamiag uosKiedwod papiodad aAey pinoys saipms paysiignd 4anamoy ubisap Apnis ul paoejd a4om suonoLasal oN :ubisap Apnmis (g) ‘ajel
uonelado-aJ pue s0Ua.UNJ3J JNOWINY ‘931 UOISISAUOD ‘snieyy IS4y (|13 swin ‘suoioajul a3is [ea1bans ‘bBunsaniey spou ydwaA| ‘suibiew uoipdasal [eisip Jo yibus| ‘suibiewl uopodasal
|enuaJajuwinodp aAisod ‘Ajjepiow ‘suonedldwod aanelado-isod ‘ssoj poojq ‘awn uonesado ‘Aeis Jo Lpbus :sewodnQ () fyoeoudde didoosolede] AQ uonoasal [B10ad 10 J L
bulobiapun Jaoued [epal YIm sjusied :jouo) (€) ‘Jey :(sunsodx3) uonuamiu] () dsoued |ead o|qeioasad papuswiwodal 1dIA pue uaaodd Ajeaibojoisiy yam syusned

'$10%G6 YIM UMOUS S 9ouslayip Uesw pazipiepuels A1abins sidoosolede) jeuoijuaauod sa K1abins a1joqos Aq uoiyoasal [e3oai Buimoj|o} ssoj poojq Joj joid Jsaiod ¢ ainbi4

xs d1dodsolede| SINOABRH XS 2130404 SINOARH

1 S0 0 so-  1- (02°0 = d) £T'T = Z *103440 |[eJaA0 Joj 1531

| W ! W | %L = .7 '(T0000°0 > o) LT = JP ‘86°S9 = ,UD :£0°0 = ,neL :AnduaboisrsH

f [so'0 ‘9z'0-] 0T°0- %0"00T 609T €6ET (12%56) Ie10L

[e€0-'8€°1-1 98°0- %E'b [43 89 €°0ST 0€ L'Eh €001 £10z Bueyz

—_— [81°0- ‘s5°0-1 9¢°0- %S, 6T 168 1°6€ €0T 1°9¢ v'ST 9102 Iyonbewex

—_— [89°0 ‘10°0-1 ¥€0 %6'S S9 [48 6 59 08T vl LT0T dpJanjeA

—_— [8€'0 ‘zz’0-180°0 %9 81T S'9bb 00T 99 S'9bb GET £10¢ 0JZePA-BA|IS

[co'0- ‘z1°1-1 £5°0- %It Va4 L'€6E ves 9z L'€6€ 96¢ 9107 Ifwey

_ [6€°0- ‘81°1-1 820~ %P'S ¥8 §'€9 0ST 8¢ §'€9 00T 070z nosadod

—_— [85°0 ‘9z'0-191°0 %C'S 99 8'€9T S0¢ €€ 08T [4%4 9T0Z SA Wiy

[s0°0- ‘sT°1-1 09°0- %It Y4 108 veS 9z GST 96¢ 9107 wiey

—— [81°0 ‘52°0-]1 €0°0- %T'L S9T $'91C 10T 59T €261 €€t €10z buey

—_— [evo ‘v10- 1410 %99 [43} +'89 o€ 98 911 44 £10z odje1

—_— [ez0’ec0-161°0 %E'y Va4 6'TLT p'6EE 6C 219 134 9710z unbio9

—_ [¢+0 ‘8Z°0-1 0T°0 %L’S 85 £'8eT vy €5 £'8eT 8'09 970¢ 1P0I24

—_— [+9°0 ‘80"0-1 820 %8'S 09 Sth 00T 09 SLT 002 9702 oquojoD

——t [6z°0 ‘so0-1 210 %LL 8.¢ £'56¢ LT 8.¢ §'9¢¢ 6.1 ST0Z OUD

—_— [9€°0 ‘68°0-1 £T'0- %9°€E 0z §'21T SLT (114 0ST 148 10z uelfeuleg

— [st'0 ‘10°0-I22°0 %T'L 0ST L'19T [4°I4! ¥ST 192 8291 2102 Yoeg

—_— [81°0 ‘69°0-]1 5Z°0- %T'S 1172 SL'SbT 00€ Ty S6b 00¢ 1102 Xeg

o B [60°0 ‘00°T-]1 9t"0- %T'H ok 12 61¢ (174 9L 85 9107 uuews||y

1D%S6 “wopuey ‘Al 1D%S6 “wopuey ‘Al W3PM [exo) as ueajy leroL as ueajy dnougqns 10 Apmsg
UIRYJIP UL *PIS UIRJIP UL *PIS K133.uns diddososedeq £K198ans >niqoy

453 November 15, 2018 | Volume 10 | Issue 11 |

WJGO | www.wjgnet.com

JBaishideng®



Jones K et a/. Robotics for rectal resection

‘2oualadxa uonedignd pue [ediulp I3seA pey yim uoabuns juejnsuod buisinuadns
paousLadxa ue JO UoISsSaIa3ul AQ Jo Juswaalbe Ag papos sem sioine bBupoeiixe buowe Ajjigerien pue Adeandoe s} ‘elep Jnoge SPIJU0D 3] "Palen|eAd USY) Sem Salpnis
a|gepnpul Ajjlenuaod ay3 Jo appe paysiignd Syl ‘dpew Sem UoISNPXa J0 uoisnjpul Apnis JO UOISIDap [eniul 8yl ‘syoedisge paysiignd ay3 ul usAlb uoiewuoul ay3 uodn paseg
‘pPOpNPXa atam sapipe edldnp ayL 19ayspeadds [99X3 ay3 Ojul SedudJded paulepnd Aue Buippe ‘speiisqe usyl pue S} Ajjeniul paipnis pue pajen|eAs sJoyine oml

uonasfes Apnmis

- Jooued [epal, plom oy Buisn paujwexs |je alam saLisibal jeu] -,Jsoued [epal, Wws) ay3 buisn
payp.Jess sem Adelqr] auelyd0)) 3y "UYdIeas padueApe PajAdnd B3 Se SULIS) UDJeas awes a3 YIM pauyless alam SNdODS pue 3Svging ‘PIAQ -, Uonoasal [B3oal, Swia) sy

"$10%S6 YIM UMOUS S| 80usIayip Uesw pazipiepuels "Aiabins aidoasolede] jeuoiuaauod sa A1abins 2130qo Aq uondasal [e30ai Buimojoy Aejs [eidsoy Jo uonelnp 1oj joid }saiod G ainbi4

xs 21dodsolede| sInoAeq XS 213040J SINOABS

z 1 0 I- z (100 = &) 9b'7 = Z 308y |[ean0 Joj 359

W W W W %L = 7 '(T0000°0 > o) ¢T = JP ‘€T°E8 = JUD '90°0 = ,neL :AyduaboiaieH

¢ [€00- ‘£z°0-1ST'0- %0001 T09C 60tC (12%56) 1e30L

s [£€70 ‘2901 €T°0- %€ 43 81 8T 0€ €1 g€l L10€ bueyz

S [0z'0- ‘85°0-1 6€°0- %6'G 6€C L9 €6 €0¢ £ A 970¢ 1yonbewex

—— [€z0‘sb0-11T°0- %St 59 o1 48 59 8 11 LT0T dpIonjep

—— [2z'0 ‘8€70-1 80°0- %6t 81T 9'¢t 9 99 8¢l S LT0T 00ZBPA-BAIS

s — [eb 0 ‘b2 0-1 91°0- %L'T 59 SL°9 9 v1 ST S ST0Z UKas

I E— [e10 ‘26°0-1 2v0- %6'C Vi LET €11 9 v'e L 9107 Ifwey

—1 [z¥0 ‘8T°0-16T°0 %9'v €er 8¢ 8'6 43 L'y ¥'0T 1T0T Hed

— [cz0 ‘z9'0-1 0T 0- %8"€ 99 8¢l T€T €€ 9 60T 9T0T SA Wiy

== [62°0 ‘b0°0] 9T°0 %S9 98t 81 9 €€s 6'C 99 910z D Wiy

I E— [e1°0 ‘t6°0-]1 2Z¥0- %6'C [T L'ET €11 9z p'E L 910z wiey

— [¥1°0- ‘£6'0-1 9¢"0- %L'S 59T 6 G'€T 59T g'S 80T €10z buey

—— [s1°0 ‘zz’0-1 €0°0- %09 (o] or4 €09 8 9T 68'S 8 £T0¢ duAer

— [cz:0 ‘ve'0-1 90°0- %T'S [481 G'8 L't 98 [{Y4 ca £10z odje1

T [£0°0 ‘66°0-1 9t"0- %0°'€ [T 124 '8 6C 42 ¥'9 910z unbio9

—— [£1°0 ‘62°0-1 90°0- %9°'S LET v'6 G'8 ¥91 'L 8 ST0Z 004

— [8z°0 ‘tv'0-]1 0T°0- %'t 85 90T 8 €S 90T 9 970¢ 1P0J24

—— [11'1-"10'C-1 95°1- %9°'€ 0S [ 0] 0S 1 8 €702 dleqiuuy,q

— [9t"0 ‘9z’0-1 0T°0 %E'Y 09 G'€T 11 09 ST'S 4! 9T10¢ 0quwojoD

- [z1°0 ‘zz’0-1 S0°0- %T'9 8/T 9'9 L'0T 8/T g'S ¥'01 ST0Z 0UD

—_— [o2'0 ‘T¥°0-1 ¥T°0 %8'C 14 v 9 14 [YArd 59 0102 IYpuelg

s m— [6v°0 ‘9:0-]1 €T°0- %S'C 0z SL'L L 0z (AL 9 10z uelfeuleg

— [92°0 ‘61°0-1 +0°0 %9'S 0ST 9'8 80T ¥ST L 11T 2102 >eeg

—_— [2v°0 ‘sb'0-]1 20°0- %L'E 7 STh 9'9 7 SL'L 59 1702 Yoeq

|qewnsa 10N 0 0 0 0 0 0 9107 uuews||y

1D%S6 ‘wopuey ‘Al 1D%S6 ‘wopuey ‘Al WY3PM leroL as ueapy leroL as ueapy dnougqns 10 Apmg
DUIRYIp UL °*pIS DUIRYIp UL *pIS K138.uns diddososedeq K138.ns >n1qoy

454 November 15, 2018 | Volume 10 | Issue 11 |

WJGO | www.wjgnet.com

JRaishideng®



Jones K et a/. Robotics for rectal resection

Sl Aemyied uoisnjpxa pue uoisnpul 3y "uoisnpul 4oy 3|qible a1em ‘8T0Z YdJelW |aun paysiignd . ;SAIPMIS (j013u0d 9sed aAidadsold pue aAidadsoUId Yloq) aAnesedwod
paziwopuel-uou /z pue ]1J¥ T ‘Way) buowy ‘saseqeiep dIU0J03[@ [edIpaWl piepuels Jayio pue INITA3IW pue sndods woly payiuapl aJam SaIpnis 62 JO 8103 W
S8IpN)s pajda[as Jo Salsliv)oeiey?)

S11NnsS3y

" l52-z1SPUI023IN0 paUIqUIOD 33 Jo Aejdsip |ediydelb a3 J0j s1ojd 152104 JO BSN BY3 pue ‘21emyos [EOASALIS «£'G UBWASY JO 3sn
au3 Buipnpur uoneloge|jo) suelydo) ayi Aq papiroid saulspinb auy3 03 Bulpiodde psNpuod sem ejep ayj JO SiSAjeue [EORSHEIS Byl DRSREeIS . pue 1ss} O suelydo) buisn
passasse sem AjlsusboisioH [epow 1ays-wopuel e buisn saipnis ssodoe pajood pue pajewnsa sem (YO) oied Sppo 3yl "uosuedwod yoes Joj SaIpnis OM] 1sed| 18 2Jom
243U JI 3SaJ433Ul JO BLIODINO Yoes Joj pajood pue payoiewl Ajpaldip sem uoioasad [e3ad Joj Alabins oidoosolede| [euonuaAuod pue Alabins 2130qod Jo Adeoy)s aAieledwod ay

sisAjeue jeansnes

*PaAj0Sal pue pajebisanul adam Anua eyep ul sapuedatdsip pue
paJeduwlod Ajjediuoiidsle aJam Sajy Biep ay3 ‘uonoenxe eyep paje|dwiod pey Joyine yoes asuQ 'salpnis aAieledwod Jo sadAy fje Joy siojedipul Ajijenb Apnis pue uonelisibal
Apn3s ‘|leacsdde 29131LULI0D SOIYFR ‘uoield Apnas Sy} 03 UOKRIPPE Ul pajoeiIxe SeM SaW0DIN0 ajgesAjeur ayj 03 buiuiepad ejep ayl ‘uondses Apnmis Bupuswiwod 03 Joud
sloyane ayy Aq paa.lbe alam swiayl eiep syl 19sys peadds [90X3 POSOIDIW 243 JO SWLI0) UOIID3||0D Blep JIUC.IDS[e 343 OJUl SIomaIAR] OM) AQ pa10a)||0d Ajuspuadapul sem eleq

ssas0.d Uuond9jj0I Bjeg

"$10%G6 YIM UMOUS S| 80usIaip Uesw pazipiepuelg “A1abins oidoosolede| [euoiuaauod sa L1abins 2130qoa Aq uondasal [e3oai Buimo||oj snyeyy sy 0} awiy 10) joid }salo4 9 ainbiyq

(200°0 = &) 60°E = Z :109449 ||BIDAO 10J IS

xs J1dodsolede| SINOARH XS 2130404 SINOARS %0 = 7 (0v'0 =) Z = 4P '18'T = D 1000 = el :ANBUBBOIBIBH

I S0 0 S'0- 1-
T T T T
‘ [81°0- ‘6£°0-] 8¥°0- %0°00T 98 12 (10%56) 11101
—— [61°0- ‘zz’1-1 1£°0- %¢C’'SE [43 95'0 S'¢ 0€ 95°0 T'e £10z bueyz
3|qewnss 0N 0 0 0 0 0 0 ST0C uHesS
—_— [¥€0 ‘b2'0-1 0Z'0- %0°CE LT ST 6'C 9C ST 9C 910z fwey
3|qewnss J0N 0 0 0 0 0 0 TT0¢ >Hed
3|qewnss J0N 0 0 0 0 0 0 9T0T SA Wiy
3|qewnss 0N 0 0 0 0 0 0 9T0T OC Wiy
3|qewnss J0N 0 0 0 0 0 0 910C wiey
3|qewnss 0N 0 0 0 0 0 0 €107 buey
— [20°0 ‘s0°1-] 25°0- %8°CE LT €C 1374 6C 6T e 910¢ oquojo)
9|gewnss 10N 0 0 0 0 0 0 ST0C o0Yd
9|qewnss J0N 0 0 0 0 0 0 070 lyouelg
9|qewnss J0N 0 0 0 0 0 0 $10¢ ueifeuieg
9|qewnsa J0N 0 0 0 0 0 0 102 aeg
1D%S6 ‘wopuey ‘Al 1D%S6 ‘wopuey ‘Al WYSBM jejol as uesjy jejol as uesjy dnoi3qns 1o Apmig
DUIRYIP UL "PIS DUIBYIP U ‘PIS £1331ns did>osoiedeq £1331ns dniqoy

455 November 15, 2018 | Volume 10 | Issue 11 |

WJGO | www.wjgnet.com

JRaishideng®



Jones K et a/. Robotics for rectal resection

"'SOWO0DIN0 dA0Qe
a3 03 Buipes sisAjeue [apowl S}aYe Wopuel dU3 104 SISeq Y3 Sem UdIym s|eu Ul pajou sem [9%g6 = I (T0000°0 > d) ‘92 = Jp ‘05°£9¢ = ,# ‘1€'0 = ,nel] Aysusboisisy
|eaiBojopoysw pue [edjuld "JWL Jo sayoeoldde yzoq Buimoloy (+ a4nbid ‘SH°0 = d ‘9240 = Z '€€°0 ‘bT°0- (ID%S6 ‘60°0 ‘AWS) SSO| Poo|q JO YSH Jejiulis sem Iy L
‘Awiojolede| Aq pasod ewned) [e2161ns JO Ajsujul ay3 JO swua)] ul snoabejueape Apuedyiubis aq 0] swaas JnlY buimoljo) Auwlojolede| 0] UOISISAUOD JO YSU paonpad ayl
*Auabuns uado 03 (€ aunbi4 ‘T0000°0 =d ‘TS'S = Z !GG°0 ‘62°0 :1D%S6 ‘00 “d4O) UOISISAUOD JO S3e) paonpad ay) Jo abejueape [eoiulp ay3 yim Ing ‘dnoub Aisbuns opoqod ul
(zaunb4 {1020 =d 82T =2 /250 'TT°0- :I1D%S6 ‘02’0 ‘ans) 496uo|] sem uonelado Jo uoneinp ay] “uonesado Jo uorelnp JO SWO02IN0 3y} papiodal pue pajen|eAs saipnis ||V

sawo9)no aAjelado

"T 24nbi4 Heyd Mol YIWSTd Ul paqLosap

'S|D%SG6 Yim umoys si ojel sppQ Auabins aidoosolede| [euonjuaauod sa Aiabins 2130qo. Aq uonjoasal [ejaai Buimojjos suoneajdwod aagesado-jsod 1oy joid 3sai04 , ainbi4

xs 21dodsolede| SINOABRH XS D130q0J SINOARH

00T o1 I 1'0 100 (0v°0 = &) €80 = Z 3093 |[e4oN0 Joj 359
W W W W %6€E = . (€00 = &) 0C = IP ‘€6°CE = JUD '£0°0 = ,neL :AysuaboisioH
£09 s SINSAS [e10L
. [eT 1 ‘sz'0]l ¢6'0 %0'00T 81S¢T STET (10%56) 1er0L
— [65°0 ‘61°0] €€°0 %L"9 (x4 S €0¢ 8T 9702 Iyonbewei
—— [2s'T ‘sb0] 280 %29 81T 43 99 9 LT0T 00Ze[PA-AIIS
—_— [esz o101 150 %b'T 59 91 2! 4 ST0Z UKds
— [erv ‘12701 1271 %6°€E €T ST 4 0T 1702 ed
— [szz 950l sT'T %S 65 91 09 61 TT0T demy
— [86Z ‘55’01 8T'T %Iy 99 9z €€ ST 9T0Z SA Wiy
-+ [S€T ‘4901 €6°0 %L'6 98t €9 €S 59 9102 Jr Wiy
[95°8 ‘10°0] £€£°0 %t"0 LT 1 9z 0 9107 wiey
T [z1°1 ‘0b'0]1 £9°0 %S, 59T 9 59T 123 £10¢ buey
— [£s°1 ‘22701 90°T %t'6 (o]ord €L elord 8L L10T duAer
— [90Z ‘bS'0]1 SO'T %9°S [48 ST 98 (014 £10¢ odj1
[oz:1 ‘2001 81°0 %8°0 LT 9z 6C 124 910z unbion
—— [eb'T ‘18701 ££°0 %T1°9 LET 124 P91 ford GT0Z 004
— [o1°T ‘8T°0]1 "0 %L'E 0S 8T 0S 0] €702 3leqiuuy,a
— [89°¢ ‘89'0] 85'T %1y 09 4 09 LT 9T10Z 0qwojoD
—= [so°T ‘970 21'1 %t'6 8.T 99 8.T (44 ST0Z 0UD
B B £z 'sT°01 09°0 %8'T 14 9 ST 12 0702 Iyouelg
—_— [£z€€ '80'1]1 00'9 %E'T 0z 14 (174 8 $10¢ uelfeuleg
— [60C ‘82701 82’1 %L'L 0ST b $ST 0S 2102 Yoeg
—_— [112'82°01 ££°0 %T°€ Ty 11 17 6 1102 X2eg
— [bz€ 'TP0l bT'T %L'C ok ! 0z 8 9107 uuews||y
1D%S 6 “wopues ‘H-JW 1D%S 6 “‘wopues ‘H-W YSdIM [elol SIUIAY |elol S1I9N] dnoui3qns 10 Apmig
onel sppo onel sppo K138.ns d1d>ososede] £K1381ns >niqoy

456 November 15, 2018 | Volume 10 | Issue 11 |

WJGO | www.wjgnet.com

JRaishideng®



Jones K et a/. Robotics for rectal resection

1D%S6 70’0 ‘AWS) PIRIA 9pou ydwA| pue (TT aunbid 1£6°0 =d ‘#0°0 = Z *TT°0 ‘TT°0- :1D%S6 ‘00°0 ‘AWS) suibiew uonoasal [eisip Jo Ybud| ‘(0T a4nbi4 '€5°0 = d 1290
=2Z122'T '89°0 :I1D%S6 ‘16'0 "Y0O) sulbiew uoipasad [eRUSISJLINDID SAIISOd JO dSK Byl "sjusned Jsoued [B3oad Ul [BAIAINS 934) 3SEaSIP pue [BAIAINS [[EJSA0 UJIM pajenosse
Ajpadip aJe suibiew uoOaSal [RRIURISIWNDID SAIISOd asnedaq uoiRuaAlaiul [ed1bins mau Aue 1oj sawodino |edibuns juepiodwl 3sow ay3 JO auo s| Alajes |ed1b0joouQ

sawoajno [eajbojoouQ

'sdnoub yjoq ui Jejiwis Ajjeonsiels alom

(62nbld 102°0 =d 62T =Z '9T'T ‘05°0 :1D%S6 ‘9/°0 "d0O) e uonesado-a. pue (g8 ainbld ‘8€°0 = d '68°0 = Z 'T9'T ‘82°0 :1D%S6 ‘£9°0 "dO) Aujerow aAnelado-isod
‘(£ 24nbid ‘00 =d ‘€8°0 =Z ‘ZT°T0 'SZ°0 :1D%S6 ‘260 "40O) Apigiow aanesado-3sod ayy 4anamoH “dnotb Jia17 03 pateduwlod Jopoys aJam Jia 1y buiobispun sjuaned ul
(9 2unbld 12000 =d '60°E = Z ‘8T°0- ‘640~ :ID%S6 *8t'0- ‘AWS) Snieys 3siy 03 swi pue (g ainbld ‘T0°0 =d ‘9t'C = Z ‘€0°0- ‘£Z°0- :1D%S6 ‘ST'0- ‘AWS) Aels [endsoy-ul ay |
$9W09)n0 aAlesado-)sod

'$19%G6 YuM umoys si ojes sppQ “A1abins aidoosodede| [euoiuaauod sa K1abins 2130001 Aq uonoasal [e30ai Buimo)jos Ajjeriow aAlgelado-jsod Joy jod 3saio4 g ainbi4

xs 21dodsolede| SINOABH XS 2130404 SINOARH

00T ot T 70 10°0 (8€°0 = &) 68°0 = Z 119249 |[BISAO 10§ 1S3
[ | W W %0 = 7 *(96°0 = &) ¥ = 4P '65°0 = UD '00°0 = ,neL :AysuaboisieH
4 8 SJAOAQ |10
@B [z9'1 ‘82'01 £9°0 %0°00T 6VET 1444 (12%S6) Ier0lL
3|gewnss 10N 43 0 0€ 0 L10€ bueyz
3|qewnss JoN 6€C 0 €0¢ 0 970€ Iyonbewex
[tz8 ‘1070l €€°0 %S'L S9 1 59 0 £T0T dpIaA_A
3|qewnss JoN Vad 0 9 0 9107 Ifwey
3|qewnss JoN €zt 0 43 0 1102 Yed
3|qewnss JoN 65 0 09 0 TT0T Yemy
3|qewnss JoN 99 0 €€ 0 9T0Z SA Wiy
3|qewnss JoN 98P 0 €es 0 9102 Jr Wiy
3|qewnss JoN Vad 0 9 0 9107 wiey
3|qewnss JoN S91T 0 [°]8 0 €10z buey
[szz'v10l 10T %T'0C 6£C 4 elord [4 LT0T duAer
3|qewnss JoN [448 0 98 0 £10T odjg1
—_—— [66's ‘21°0] £8°0 %0°'0C LET 4 ¥9T1 [4 ST0Z 004
3|qewnss JoN 85 0 €5 0 970¢ 1P0Ia4
3|qewnss JoN 0S 0 0S 0 €10¢ 3leqluuy,q
— [obz ‘2T°0] ¥9°0 %8 09 9 09 12 970z oquiojo)
[61°8 ‘T0°0] €€°0 %9°L 8LT T 8L¢ 0 ST0Z 0YD
3|qewnss JoN SC 0 14 0 070€ IYpuelg
3|qewnss JoN 0z 0 0z 0 $10¢ uelfeuleg
3lqewnss J0N b 0 b 0 TT0C >oeq
3|qewnss JoN ob 0 0z 0 9T0C uuewd||y
1D%S6 ‘wopuer ‘H- 1D%S6 ‘wopuer ‘H- WYSd/M |el0] SIUDAY [evol s3] dnoigqns 10 Apnig
onel sppo onel sppo K1331ns >iddososedeq K1331ns dniqoy

457 November 15, 2018 | Volume 10 | Issue 11 |

WJGO | www.wjgnet.com

JBaishideng®



Jones K et a/. Robotics for rectal resection

S0URIBYIP OU SI 2433 1By} UMOYS aABY SIIPNIS JBYI0 IS|Iym ‘Aels Jo yabus| Jspoys Ul synsad (JW1Y) JINL 230G0] 318yl UMOYS 9ABY SBIPNIS SWIOS (., LIOP38.) Juswinisul
JO JUSWISAOW 3Jow pue wuope|d uonoeial 9|gels e ‘maln Aius ajbue palip e S1ayo ydiym sonoqod Aq uodn panosdwil 89 pinod Jn L B Jo spadse ynduip 9say] ‘sseode
pue as||ensiA 03 JNJWIP SI 3Byl eade ue ul uonRodassip asnald spuewsp 1 e ‘Ajjeounads ‘Ausbins |e30a.0j0d ul aoeld e sey ) Jayleym uo saslie uonssnb sy ‘saunpaooud
[eaibojoln pue [e2160j009euUAD Ul oejduoWWIoD 210w saWw0daq Ausbuns ul sdoqod Jo ashn 8yl Sy ‘I uado 03 pasedwod Buypuey anssin pue ewned) |edibuns paonpad ayl
Sl JWL didoosodede| ayy Jo sebejueape usAoid 3S3Y) pulySq UOSEaS UleW 3YL ", ARIP [ewlou Jo uondwnsas Jaxinb pue uled ssa| ‘Aels jo Yibua| Jauoys Ul paynsal )
pamoys salpnis Jayuny pue . yoeoidde uado ue 0} patedwod SaWOIN0 (e2160j0oUO Jejiis dAeb 3 1eyy paysiiqelss [ex 11 Y010 Y3 buipnput sjewy Auely *,uoRdesad [ed
-161ns 104 3|geyINs Jsoued [eal 104 paepuels pjob syl awodsq 03 ussk sey JW1T “,;A1ebuns [euiwiopge-suel) pueisyim 03 Ajjjiqe sy pue SSIPIGIOW-0d sjusied auy3 ‘sspou
ydwA| [euoiba 0} sasejseiswl Jo aduasald ‘sjjem diAjed sy 0jul UoIseAul Jo 2albap ‘abJaA |eue ay3 WO Jadued auy) Jo souelsip Buipnjpul S1010e) [eJaAls AQ padusnjul S|
JWL e euspun 03 UOISSP 3y *Sulbiew [eRuaISUINIID SSPXS 03} eSey JIARd-0pUS YIIM INowNng [e1084 SU3 JO UOIIOSSI D0|q US ue Se pauysp S JINL Y . PoAoduw
Apuedyiubis aAey 90UaINJ3J [BI0] JO S33RJ BY) pue Sa3el [_AIAINS ‘plesH J0SSajold AQ 686T Ul padojaAsp ‘(JINL) UOISIDXD |B10al-0SaWl |10] SU3 JO UORONpoLul auy} YA
" [)USWIOM 10} 04 £ 03 pauedwiod sasoubelp J8oued [eR40]0D [[e JO %< dn Bupjew usw ul Jaybiy Apybiis si 8ouspioul 8y “WNIOa 83U Ul PS3RI0| S49M 3S3U3 JO %/ 7 Ysoued
|e30340]02 Yym pasoubelp 8jdoad 665T+ 40 INO Wopbuly pajuN 8yl Ul GTOZ UI "WNI8J JO Bale [edluojeur Sy} Ul S J8dued [230310|0D Jo souspul 3saybly syl - elensny
pue eduBWY YHON ‘edoing sy} papiodad Si Jadued |B30ad0]0d JOo aduapidul 3saybiy syl "Ajjeuoneulajul sisoubelp Jadued UOWLIOD 3SOW pJiYy} SY3 S| Jaoued |B3dalojo)

NOISSNJsSId

'sdnoub yloq ul Jejiwis aq 03 punoy osje sem (€T aunbi4 ‘€40 =d ‘6/4°0
=Z!6E'T /80 :ID%GS6 ‘0T'T "JO) S0uULIN3I JULISIP pue [BD0] JO XSH 3y} ‘aloyetay L sdnolb yioq ul Jejiulis Ajjeonsiels auem (T aunbi4 '64°0 =d 690 = Z *+1°0 ‘£0°0-

'$10%S6 Yim umoys si ofjes sppQ “A1abins oidoasolede| jeuoijuaauod sa Kiabins a13oqos Aq uonaasal [e3oal Buimoj|oy ajes uonyesado-al 1oy joid }saio 6 ainbi4

xs o1dodsolede| SINoAe4 XS 2130404 SINOARH

00T o1 1 10 10°0 (02°0 = &) 67T = Z 1109449 ||I9A0 10§ 1S3
W W , W W %0 = .7 (05°0 = &) 6 = JP 'LE'8 = ,lUD ‘00°0 = ,neL :AysusbolaleH
59 2% SINOAD |e30L
[91°T ‘0S5'0]1 920 %0'00T 8T9 60S (10%56) 12301
— [ob's ‘b8'0] ¥1°C %T1°0C 59 8 59 ST LT0C dpJanjeA
I [90°Z ‘61°01 £9°0 %9'CT 81T 11 99 4 £10C 0JZBPA-BA|IS
[95°8 ‘10°0] €€°0 %L'T LT 1 9z 0 970z lfwey
[sb°1T ‘60°0] 00°T %0°€ 99 14 €€ T 9T0Z SA Wiy
[95'8 ‘10°0] £€°0 %L'T Vi 1 9 0 9T0Z wiey
i [17°T ‘82°0] 95°0 %2'8E 99T ST 99T ST £T0¢ buey
—_— [80z ‘e10] €6°0 %E'Y [T 14 6C 14 910z unbi09
B — [£v'T ‘60701 LE'O %26 85 8 ¥S € 9702 1P0J24
[+0v ‘10"0] 8T°0 %6'T 14 14 ST 0 0702 Iyouelg
— [62:s '9z’0]l vT'T %b'L ob S 0T € 9T0¢ Uuewd||y
1D%S 6 ‘wopues ‘H-W 1D%SG 6 ‘wopues ‘H-]W YSIdPM [elol SIUIA] [elo] [SICT | dnoi3qns 10 Apmg
ones sppo onel sppo £K138.uns did>ososedeq £K1331ns dn1qoy

458 November 15, 2018 | Volume 10 | Issue 11 |

WJGO | www.wjgnet.com

JRaishideng®



Jones K et a/. Robotics for rectal resection

3 Ajleonsness Ing [ed ,,4dv10Y 3Ud Ul (%¢'¢T) dnosb JWIT 03 patedwod (2T '8) dnoub JWIY Ul JOMO| Sem UOISISAUOD JO SiSH Sy} AME[ILIS ApNn3s Jua.nd Jo wile JW Iy Ul

Jamo| oq 03 punoy sem A1abins uado 03 UOISISAUOD JO YSU B “[eu] ,, ;1 10Y J0 SBuipuy 3yl Yim JUBPIODUOD S.Je SSW0DIN0 Yylog 3sau} pue uonesado jo uoneinp Jebuo| pue
SSO| poo|q ejiLis S33ed1pul Apnis JUaLIND ‘SaLLIODINO aAReIado Buowy ‘|euy |, ¥ 10Y Paysiignd Apusdad Jo punodboeq ayj Uo uonen|eAs Jayuny spasu sbuipuy asayl

"Lz SOSAleUR-BIBW paysiignd Ajsnoiasad ul papiodal usag Apeadje sey UOISN[DUOD SIY3

JO uonensuowaq ‘JN11 49A0 J 1Y JO anjen Jofew e a3eubisap J0u pip 93ep 0} SAIPNIS 87 JUSLIND JO UoieUIWEXD aU3 ‘al10ja1au3 pue Auabins Jaoued |eyoad Ul J1Y JO asn

auiRNoJ ay3 0jul 10343l AjnJ] J0u Aew sebejueApe asay) 9| SWSas 3] uonezijeydsoy Ja310ys pue UOISISAUOD JO YSU Jamo| ‘sniely Jo abessed Alles s| jeys ‘sswiooino aaipelado

-3sod 2au} Ajuo ur pajou sem Aabuns 2130qod Jo abejueApe aJaj *SeWoIN0 |e216INs Auew Joj JIA LT 4oA0 Ajouadns Aue a3eaisuowsp 03 pajie) g uoiuaAIul [ed16INs ajes
Ajjea160j0ouo pue snbiuyoa) a|qises; e Ajuienad SI Q1Y 2U3 ‘Uoidssad Jsaued |eyad Ul Aisbans 2130qo. Jo 3|0 343 UO SaLIas JaAs 3sabue| siyy Jo sbuipuy ay3 uodn pasegq

‘JW1T] B 404 ueyl sased alow sadinbal pue Jabuoj si suoabins 10y 9AIND Buiules| ayl pue syuawnisul didodsolede)

ueyy aAIsuadxa alow Si SJ130god JO 3sh ay3 1500 JO Swiia) Ul Jeyl yuswnblie ue si ausy] "uado 03 saunpaosold BuipsAUD JO sjel JO SawodINo [ed1bojoouo ‘Aels |eudsoy ul

'S|D%S6 Uim umoys si ones sppQ K1abins aidoosolede| [euoiuanuod sa A1abins 21j0qoa Aq uoioasal [ejoal Buimojjoy suibiew uoijoasal eualaywnald aalisod 1oy joid 3saio4 o} aunbi4

xs 21dodsolede| SINOABRH XS 213004 SINOARH

00T o1 1 10 100 (€570 = &) 79°0 = Z 1109y |[eJon0 Joj 359
” ” ” ! %0 = 7 *(8£°0 = &) 0 = JP ‘00°ST = YD ‘00°0 = ,neL :AysusboisioH
11T 16 SINSAS [e10L
* [ce 1 ‘89'0] T6°0 %0"00T LEST vreT (10%56) Ier0L
68+ ‘100 €£2°0 %6°0 6€C 14 €0¢ 0 9702 Iyonbewei
L — [s6°T ‘ST°0] S°0 %E'S S9 L S9 12 £T0T dPpISARA
e — [20'6 ‘09°0] vE'C %Ly 81T 12 99 S LT0T 00Ze[PA-AIIS
[zs91 ‘sT'0]l 65°T %9'T S9 € 4! T GT0Z uKas
9|qewnss 10N [T 0 9z 0 9107 Ifwey
[zz2 8001 82°0 %L'T €I € 4 T 1702 ed
[¥1°52 ‘21'0] 00°E %8°0 65 0 09 T 1102 demy
—_— [oT°1T ‘69701 ££°C %S'p 99 i €€ S 9T0Z SA Wiy
E— [15v ‘8p°0] t'T %8°9 98t S €€S 8 9102 Jr Wiy
3|qewnss 10N [T 0 9z 0 9107 wiey
— [+9°1 ‘2’01 29°0 %1°6 S9T 17 S9T L £10¢ buey
—— [e8T ‘2€0] €870 %L'ET (o]ord 4! 9¢T 4! L10T duAer
 — 8+ ‘12°01 86°0 %L'E [481 4 98 € £10¢ odj1
P [802 ‘2170l €670 %1'C LT 4 6C [4 910¢ unbion
— [os'T ‘€2°01 65°0 %8'6 LET 17 $91 8 GT0Z 004
[66°8 ‘10°0] 9£°0 %80 85 T €5 0 970¢ 1P0I34
—_— [2s's ‘sb'0] £5°T %S'S 6€ 12 65 6 9102 Sns3[ ap
[¥2'1 ‘00°0] £0°0 %0°'T 0S 9 0S 0 €102 3[eqiuuy,a
—— [€9'T ‘ez’01 29°0 %T'6 09 4! 09 8 9107 0quiojoD
—— ez '05°01 80'T %b' T 8.¢ €1 8.¢ 2! ST0Z 0UD
[sz'8 ‘10'0] €0 %80 ST T ST 0 0702 Iyouelg
[09°s “b0'0] 6¢°0 %S'T 117 14 1172 T 1102 eg
— [1zo1 ‘2270l 112 %T°C ok 4 (114 4 9107 uuews||y
1D%S6 ‘wopues ‘H-W 1D%SG 6 ‘wopues ‘H-W YSIdOM [elo] SIUIA] [elo] S)AAY dnoi3qns 10 Apmig
ones sppo onel sppo K1331ns >1d>osoaedeq £K1331ns >niqoy

459 November 15, 2018 | Volume 10 | Issue 11 |

WJGO | www.wjgnet.com

JRaishideng®



Jones K et a/. Robotics for rectal resection

J20ued |B1Dad J0) UOIUSAIDIUI DARRAOUUI A[ARR[D] SIU3 Ul DUSPIAS 3|qissod 1saq ay3 apinoad Aewu Apnas Juaind pue [eu} ¥yv10y 2u3 uayl [nun Ausbuns oioqod ul sousadxa
SAISUSIXS YIm suoabuns bupesado pue ABojouyda] padueApe SAIDRYS 3S0D JO SN SY3 03 aNp S[eL a.njny ul pajedpiue aq Aew 302 padnpad pue Sawod3no Japag "Apms
Jua.LINd pue el YYY10Y JO SBulpuy ay3 83epljosuod 03 papaau ale S|y BI0|A *dnoub JIY Bu3 ul Ajlepadse suosbuns Bupelssdo sy Jo dousLRdxD S|qereA pue SaIpnls
papnpul ul shemijed onsoubelp ajgeriea Jo asn ‘uoneindod pajiniad ayy ul Adessyjoipelowayo JueAnpeoau Jo asn sy} JO aouasge pue uasald sAemyied buiusauns dn
MOJ|04 paadbe ue jo oe| ‘uopeinp dn mojjo) aaelado-3sod ajgeueA {saipn)s papnpul Buowe eLsjld UOISNPXS pue UoISNPUl 3SJSAIP a4 SWo0d3N0 |euy ayy bupuanijul
aq Ajlenusiod ued yoiym siooey Buipunojuod JaLIo *193[gns siyy uo paysiignd .10 AJUO 33 JO SUOISNPUOD 3yl Yum Bujydsiew jsowje ale sawoIno ay3 ‘uopenw|
SIy3 2)dsa@ "SaIpNIS [0J3U0D BSED /7 pue .1y Ue JO SisAjeue pauiquiod ayj si jusledde jsow ay3 pue Apnis siy} Jo suonejiul| Jofew ayy 3dsdoe Apjuely sioyiny
"JWL 404 paynsn(
3q jou Aew yoeo.dde siy} Jo 3SN SUANO. 210J213Y) PUB 3UNPD0Id SAIPDBYD-ISOD SSO| PUR [ ecrry - PAISUSAXD AjDARRIDI B4 03 SWSS JW1Y ‘uonippe Ul 00} J 17 40 AuoLajul
-uou pue JW1y 40 oudjeAinbs aAeledwod pue Aejes ‘Ajiqises) syl INoge suonRsanb [eIaASS paiamsue sey Sjel) . MYy 10Y SU3 JO uonedlignd By | "JuSJayIp J0U OS[e a1om
3jeJ 3ouaLNdaL pue plaiA apou ydwiA| ‘suiblewt uoidasal [eisip Jo Yibus) ‘suibiew uoidasal [eualajuuIndld 3AIISod Se Yyons sawlodIno |ei60joduo 3y ey ., duv10Y 3u3 Ul
pue Apnis jua.uund ‘saipnls papnpul || ul Jejiwis AJus3sisuod adam el uopesado-au pue Ajpigiow ‘Ajljepiow aAResado-3sod ‘JIN1Y bulobuspun syusied ul swiy uonezieydsoy
L3 Ul uoioNpal Juedyiubis smMoys Apnis JUa.Und Ing [eM3 [, Y10 U3 Ul sdnoJb Lioq usamisg Jejiwis sem Aess [eydsoy Jo Yyibus| ay L “eduedyiubis Aue sjensuowssp o3 pajiey

'S10%G6 YIM UMOUS S| ousiayip Uesw pazipiepuels A1abins oidoasolede| jeuoiuaauod sa K1abins a130qos Aq uonyoasal [e3oas Buimojjoy uibiew uoiaasal [ejsip Jo yybuaj 1oy joid ysaio4 |} ainbigq

(£6'0 = d) ¥0°0 = Z 119249 |[BI9A0 10§ 353

X5 Jidoososedey sinoney xs 2R0q01 SINOAR %95 = o7 {(T00°0 = o) 8T = 4P 'ST'Th = JUD '€0°0 = ,neL. :AyauaBOIIRH

I s0o 0 §0- T

T T T T

f [11°0 ‘TT°0-]1 00°0- %0"00T 10T 906T (10%56) 1e10L
— [10°0- ‘8€°0-1 6T°0- %9'8 6£C e 4> €02 6T 8¢ 910¢ Iyonbewex
[T “b2’0] ¥8°0 %L'T S9 ST ST 2! SL'ET S/t GT0Z uKas
R [sz°0 ‘e8'0-1 62°0- %0°€ Y4 61 v'Se 9t S°0¢ 9'6¢C 9107 Ifwey
[ [€1°0 ‘zs0-1 6T°0- %L'S 4 1¢C 43 4 61 8T 1702 ed
I — [10°0- ‘89°0-1 b£'0- %S'S ¥9 ST 44 vL 2! LT £10Z W]
[ [82'0 ‘'so'0] zv'0 %T'S 65 9'S 0c 09 SL'e 44 1102 demy
[ [z+'0 ‘zv'0-1 000 %E'y 99 JA 44 €€ ST 44 9T0Z SA Wiy
. [z1°0 ‘zT'0-1 00°0 %0°'0T 98t §'ST 8'9¢ €€s §'ST 8'9¢C 9102 Jr Wiy
RN [sz°0 ‘e8'0-1 62°0- %0°'€ VA4 61 v'Se 9¢ 5'0¢ 9'6¢C 9107 wiey
N [s1°0 ‘82°0-1 90°0- %6'L S9T LT 0c S9T 2! 61 €70z buey
R [98°0 ‘6T°0-1 ¥€°0 %C'E VA4 0c 43 6¢ |4 6€ 910z unbion
I — [60°0 ‘9¢'0-1 €T°0- %L'L LET 48 pee ¥91 6'ST €€ GT0Z 004
- [2o'T ‘sz0]l ¥9°0 %8'Y 85 9'ST ST €5 9'ST ST 970¢ 1p0I34
- [6€°0 ‘6€°0-1 00°0 %Lt 0S 91 0€ 0S 1T 0€ €102 3[eqiuuy,a
S [£s0’sT'0-1 1Z°0 %2'S 09 0z 1T 09 SLLT ST 9107 0quiojoD
jI— [20'0 ‘1€°0-1 $T°0- %0°'6 8/¢ 2! 44 8/¢ 2! 0z ST0Z OUD
P [s5°0 ‘55°0-1 00°0 %6°C SC STh 0z SC SL 0z 0702 Iyouelg
S I [¥5°0 ‘0£70-1 80°0- %S'C 0z GE€T S'TC 0z STTT S'0C $10¢ uelfeuleg
| [s€°0 ‘15°0-1 80°0- %T'b 112 §'9¢ 8¢ 112 124 o€ 1702 Xeg
1D%S6 “wopuey ‘Al 1D%S6 ‘wopuey ‘Al W3PM leroL as ueajy leroL as ueapy dnougqns 1o Apmg

UIRYJIP UL *PIS URYJIP UL *PIS K133.1ns did>ososedeq K138.uns >1n1qoy

460 November 15, 2018 | Volume 10 | Issue 11 |

WJGO | www.wjgnet.com

JRaishideng®



Jones K et al. Robotics for rectal resection

‘leu} Y10y 4O S)nsal 8y} yym }i a1edwiod pue Saipnjs [043U0d 3SeD JO SisAjeue-ejow ay) uodn paseq Ajulew si ydiym anbiuyda) siyy uo aouapiAs Bunsixe ayy uayibuans o} sem Apnis siy} Jo swie sy ‘[el) Y10y Se paysignd
Sem J|\L onodou Jo Ayjiqises) Bunenieas | DY JoAs 1Sl Apusoay “Saipnjs [0U0O 8SED U0 paseq Sem JL O1j0gol JO JNOAR) Ul 9UBPIAS AUO BU) puUe JaoueD [ejoal Jeal) 0} 8peoap e Joj JSes| Je pasn si (J\L) UOISIOXS [B}0sI-0SaW [e)o} 01j0qoy
punoibyoeq yaieasay

S1HOITHOIH 10114V

uswsbeuew

'S|D%G6 YHM UMOYS S| 8oualayip uesw pazipiepuels *A1abins oidoosouede| [euonuaauod sa A1abins a13oqou Aq uonaasai [ejoas Buimolo pjaiAk apou ydwid| Joy joid 3saio4 gz} ainbi4

xs 21dodsoiede| SINOABY XS 2130q0J SINoAeS (66°0 = o) 69°0 = Z 3343 [21910 104 353]

I 50 0 S'0- 1- %¥9 = .7 *(T0000°0 > o) ST = JP ‘ST'0L = JUD +0°0 = el :AysusboseidH
T T T T

@ [¥1'0 ‘20°0-1 0’0 %0"00T 009C TreT (10%56) 1e0L

E— [98°0 ‘b1°0-1 9€°0 %8°C 43 6 6'€T o€ 950 TSt L10€ bueyz

— [sz'0 ‘z1°0-1 900 %8'S 6€C 81T €61 €0¢ €01 0€ 970¢ Iyonbewex

EE— [¥1°0 ‘s5°0-1 1Z°0- %I 59 (0] 61 59 6 LT £T0T dPIan_A

— [91°0 ‘b¥"0-1 T 0- %S 81T bT 124 99 PT 44 £10 0JZBPA-BAIIS

[87°T ‘1001 090 %EC 59 GL'ST € 2! SL'6 43 ST0Z uKas

[¢s'0 ‘ss 0-1 10°0- %S°C LT LL 897 9 8'9 L9T 910¢ fwey

— [£¥°0 ‘0€70-1 600 %L'E ¥8 v'e L0°TT 8¢ v'e LETT 070z nasadod

— [£970 ‘200l ¥€'0 %€y €t 10T 6'GT 4 [40]8 ¥'6T 170T Med

[z1°0- ‘08°0-]1 9v"0- %T v ¥9 §9 Lyl YL 69 91T £10Z W]

—— [60°0 ‘€9°0-1 £zT°0- %6'E 6S S€ 14 09 SL'€ 0z TT0T Yemy

—_— [8+°0 ‘9€70-1 900 %€ 99 1T 9'1¢ €€ LTT €T 9107 SA Wiy

— [£€0 ‘210l ST°0 %S°9 98t q'8 6'0C €S (0] [4X4 9102 D Wiy

[¢s'0 ‘ss 0-1 10°0- %S°C LT LL 89T 9z 89 L'9T 910Z wiey

e [s1°0 ‘82°0-1 90°0- %S°S 59T 16 9'sT 59T v'6 ST €10z buey

I [11°0 ‘sz°0-1 £0°0- %6'S (o]ord 6T 1874 9¢T L6'TT (44 £T0¢ duAer

— [oz'0 ‘2€'0-1 80°0- %8’ 43! 8'9 16 98 S 6 £10z odje1

— [¥8'0 ‘cz0-11€°0 %9°C [T 6 8'1C 6¢C 2! §'SC 910z unbio9

[20'T ‘9z°0] ¥9'0 %L'E 8s 60T 1T €S 60T 81 910z 100424

EE— [11°0 ‘12°0-] 0E70- %S'E 6€ 66 €1 65 66 o1 9T0C SNns3( ap

[82'0 ‘10°0-1 6£°0 %9'E 0s 19 8'cT 0s V4 S'9T €702 ®lequuuy,q

—— [11°0 ‘19°0-1 5T°0- %6'E 09 §'ST 61 09 ST9T ST 910Z 0quiojo)

— [20'0 ‘1€°0-1 5T°0- %T'9 8/t 18 418 8/t 18 ST ST0Z 0YD

[02:0 ‘T¥°0-1 ¥1°0 %'C 14 STL LT 14 S/'9 81 0102 IYpuelg

[S€'T ‘90°0] 0£°0 %0°C 0 S'€ 1T 0 S 2! $10¢ uelfeuleg

T [50°0 ‘z8°0-1 8€°0- %C'E 117 S8 418 117 S T'ET 1702 oeq

E— [¥6'0 ‘b1°0-1 OV'0 %S'C ok L 0z 0z 2! 124 910¢ uuews||y

1D%S6 ‘wopuey ‘Al 1D%S6 ‘wopuey ‘Al WYSPM leroL as ueapy leroL as ueapy dnougqns 10 Apmsg
UIIYJIP Ued)y *pIs DUAIYIP UL *PIS K133.1ns diddoso.aedeq K138ans d11qoy

November 15, 2018 | Volume 10 | Issue 11 |

461

WJGO | www.wjgnet.com

JBaishideng®



Jones K et a/. Robotics for rectal resection

‘uonezieydsoy Jauoys
pue ajes Awojolede| 0} UOISIBAUOD JOMO| ‘UOISIBAUOD JO XS Jamo| ‘snjelj jo abessed Ajes jdeoxe sawoano [eolbins Auew Joj J|\ L oidoosolede) Jaao Ajouadns Aue sjesisuowiap o} pajie) Ing ajes A||eoiBojoouo pue sjqises) s L 210goy
SUOISN|IU0I YIIeasay

"sdnob yjoq ul Jejiwis sem sulbiew uoioasal [elsip Jo yibus) ay) "sdnotb yioq ui sjqesedwod osje alam (£G°0 = 4) dsu Uiblew uonoasal [eluaIajuInod aAlIsod pue (610 = ) SOpoU pajseAley Jo Jaquinu ‘(96°0 =

d) 82ua1Indal Se yons sa|gelieA [ea160joouo ay| ysi uonesado-al pue Ajjeuow ‘Alpigiow ‘ssoj poojq a1 SajgeleA [ealbojoouo-uou Joy Jyy L didoasolede] pue Jy\ L 9110G0] USBMIB] USaS Sem aduajeainba [eansiels ayl (100 = 4) uoneziendsoy
Japoys pue (100000 = o) UOISIBAUOD JO YSH Jamo| ‘(000 = d) Snieys 1siy jo abessed Auea ‘(L0000 = d ‘€€F = Z:29°0 ‘SZ°0 :10%S6 90 ‘aNS) swi uonelado Jabuo| yym pajeroosse sem JNLY aY) ‘e'G Jobeuey] MBIASY SIEMYOS [BINISIEIS
ay) Buisn sisAjeue [9pow S}0aY8 WOPUBI 8Y} U "MaIAS) SIY} Ul papnjoul aiam Jy\L didoosolede| sa JyL 210qos Buimoljoy sawodno [eaibojoouo pue [ealfojoouc-uou sy Buiiodas saipnis aajeledwod J1ayjo /Z pue (jeul ¥Yy10Y) 10y du0
S})|nsal yo1easay

"80UBPIAS JO AleliWNS 8)eIaush 0} pasn sem 01dapelo) pue sisk|eue [BOlSIE)S 10} PASN SeM €'G UBIASY "80USPIAS JO [9A8] JayBiy sjelaush o) sisAleue-ejew Jo sajdiound sy Buisn pazAjeue sem ejep pajoe.xe
8y "PejoelIXe Sem BJep Jlay) PUB PaASLIe) SI9M J8oueD [ejosi Jo Juswabeuew ayy Ul JNL oidoosolede] sA JL 010GO. JO SSBUBAROBYS 8y} Bunodal seipnis sAlesedwoo jo sadA} ||e pue SLOY 'PayoIess s1am Seseqelep [BIpaW PIepUB)S
spoyjow yaieasay

"JINL o1doososede sa J L dnoqos Buiiodal [ewy ¥y 10N
paysijgnd Apuadal Jo sjnsal sy} yim )i a1edwod pue saipnis [0JU0d 8Sed Jo sishjeue-ejow ayy uodn paseq Ajuiew si yaiym anbiuyda) J|N L 10} SI10OJ JO 8]0J BY} U0 8oUBPIAS Bunsixa ay) usylbualls 0} SI MaIASL JBWSISAS Sy} JO 8A1398[qO By |

SaA99/qo yaieasay

“JINL 01}0g0J JO 8]0 Jn0ge ainjny Ui suoaBins sy} spinb Ued s|eL} Pa|joU0o-8S.D JO MaIASI DleLs)sAS pue [eu} ¥y 1OY 4o sBulpul sy usemiaqg uosedwoy “uoisanb siy} Jemsue o} jdwsye ue si e} YYv10Y

10 uoeolignd 8y} ‘saIpn}s Paj|0}U0-8SED JO MBIABI dleWB)sAS By} uodn paseq sem 8oUSPIAS U} JO 1SO} 194 uaaoid jou si L dldoosolede| Jeno Ayouadns s} Ing UOROBSal [B)08 10} plemioy Aem e pajussald Buisq si L 210god yBnoyyy
uoneAIOW YaIeasay

'S10%S6 YiM umoys si oljes sppQ *A1abins oidoasolede jeuoiuaauod sa K1abins 2130004 Aq uoidasal [e30a1 Buimo||0) 20uaLINdaI Inown} 10} joid }salo4 ¢} ainbi4

xs o1dodsoiede| SINOABY XS D130GO. SINOARH

001 o1 T o 100
I I I I
(€0°0 = &) 6£°0 = Z 1109442 ||e4aN0 10§ 3S3L
¢ %0 = 7 :(19°0 = &) £ = 4P '8€'G = IUD '00°0 = ,neL :AysusaboiaieH
ut 8LT SINOAD |e10L
[89'z ‘g0l oT'T %0°00T L8TT (443 (12%56) Ie10L
e [89°C ‘8t"0] ¥1'T %S'L 81T 91 99 1) LT0T 09Ze|PA-BAJIS
— [b.'v '9T°0] 88°0 %6'T ¥8 S 8¢ 4 0T0g nasadod
[cze 'vrrol 66°0 %E'8 ¥9 2! vL 9T £T0T W
- [0v ‘100l 6T°0 %90 65 14 09 0 1T0T Yemy
[v6'T ‘8601 8€'T %T'Lb 98t 99 €€S S6 9T0Z O W
[os'€ '¥0°0] 5€°0 %0°'T 8 € €5 T 9707 1DoJa4
[ob'T ‘65°0] 16°0 %L'6T 8/¢ €S 8/¢ 6t ST0Z 0UD
[zee ‘1770l 69°0 %8'E 114 €T 04 S 910Z uuews||y
1D%S 6 “wopues ‘H-JW 1D%S6 ‘wopues ‘H-JW YSIdPM 101 SIUIAY Q101 S1I9A] dnoi3qns 10 Apmig
onel sppo onel sppo K133.ns d1d>ososede] £1331ns >niqoy

462 November 15, 2018 | Volume 10 | Issue 11 |

WJGO | www.wjgnet.com

J3aishideng®



Research perspectives

Robotic TME failed to demonstrate superiority over laparoscopic TME.
Laparoscopic TME may continuously be used to treat rectal cancer. More
RCTs are needed to consolidate the findings of ROLARR trial *? and current
study. Better outcomes and reduced cost may be anticipated in future trials
due to the use of cost effective advanced technology and operating surgeons
with extensive experience in robotic surgery. Until then the ROLARR ftrial
and current study may provide the best possible evidence in this relatively
innovative intervention for rectal cancer management.
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