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i E B AP AL s FA (RCS) SIS EmRTR (LCS) MIlGHRIFAL.
Fik: RO R CEREEAR, BB HERR BT RS A AR ME R SCHk, ] Review Manager 5.2 #E47
Meta 23 #7 o

SR g A 9 RSk, AL EE 2 TRE LT IR 5T, 7 I B AR s 0k IR 5, Ak 879 fil g, O
1 RCS 4 416 fiil, LCS 41 463 fil, Meta 7+ #7 25 1 W 7x, 45 LCS 4l Lk 4, RCS 4 F R B ) 4 K
( WMD=65.06, 95% CI=37.14~92.99) , {HAEAR il ifi & ( WMD=-11.55, 95%CI=-32.31~9.21) .
ARG 24 h ¥\ (WMD=-0.08, 95% CI=-0.55~0.39 ) . RJ5H< I} E ( WMD=-0.04, 95% CI=
-0.21~0.13) . AR J5 # & i} 1] (WMD=-0.08, 95% CI=-0.41~0.25) . {¥ B¢ i 8] ( WMD=-0.67,
95% CI=—-1.50~0.17) . R EIFIE R (OR=0.60, 95% CI=0.21~1.75) K If % 5E & 4% (OR=1.04,

95% CI=0.67~1.60) J ¥ TG 2% (¥ P>0.05) .
518 RCSHRMLS LCS MMM Z 2t RA M, HEATEW . H R0 T ARUE, #IERTE, Y
W 300 0 e AR D A R 57, (LA I R IO FH o
KA SiEM MR DLES AT AR WIS Meta 2347
RESES: R735.3

Robotic-assisted versus laparoscopic colorectal cancer resection:
a Meta-analysis

XIE Long, FAN Qiming, GUO Lei, GONG Peng
(Department of General Surgery, the First Affiliated Hospital, Dalian Medical University, Dalian, Liaoning 11601 I, China)

Abstract Objective: To compare the clinical efficacy of robotic-assisted colorectal surgery (RCS) and laparoscopic
colorectal surgery (LCS).
Methods: After systematic retrieval in literature databases, the eligible literature of studies was screened out
according to the inclusion and exclusion criteria, and then Meta-analysis was performed by using Review Manager 5.2.
Results: A total of 9 studies involving 879 patients were finally included, with 416 cases in RCS group and 463
cases in LCS group. Results of Meta-analysis showed that in RCS group compared with LCS group, the operative
time (WMD=65.06, 95% CI=37.14-92.99) was significantly prolonged, but no significant difference was noted
in terms of intraoperative blood loss (WMD=-11.55, 95% CI=-32.31-9.21), pain score at postoperative 24 h
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(WMD=-0.08, 95% CI=-0.55-0.39), time to first flatus (WMD=-0.04, 95% CI=-0.21-0.13), time to first food
intake (WMD=-0.08, 95% CI=-0.41-0.25), length of hospitalization (WMD=-0.67, 95% CI=-1.50-0.17),
conversion rate (OR=0.60, 95% CI=0.21-1.75) and incidence of complications (OR=1.04, 95% CI=0.67-1.60) (all P>0.05).

Conclusion: RCS has similar safety and effectiveness as LCS, and has advantages of clearer and greater stereo

operation field, better operational flexibility and alleviating surgeons’ physiological fatigue. So it deserves to be

used in clinical practice.
Key words
CLC number: R735.3

Colorectal Neoplasms; Robotic Surgical Procedures; Laparoscopes; Meta-Analysis
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PR/ N (laparoscopic colorectal surgery, LCS)
DL, AR A4 & il — i UL i 25 B i
WEARBI T, SIPES i T ARMI, LCS
ALY A AE S 0 2 e e AT, i Hod B
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REGERZR20114E1H —20164 1 Medline (Ovid
SP) . PubMed. Embase. Science Citation
Index. Cochrane Central Register of Controlled
Trials %5 b SCECHE P DL B v [ A= 12 2 SOk 304
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Assisted Surgery. RCS. Laparoscopic Colorectal
Surgery. LCS. Colorectal, Colon, Rectal, R
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T HEBRbRUE: (1) BERECA R BSS B TR
(2) BFFEALHE O RCSERLCSH A 1390, ui 5 Ho A 4R
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{fifHReview Manager 5.2 7 MetaZ Mo X%
BHIEAT & 01 S 5 BR300 4 98 A BIF 5[] Jo D0 5 3ot
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BN A7 AE & B S b, SR B BIL A0 A AR Ay
B SRR, A HBLP>0. LRI >50% 1)
FIG LR, W EFE, RdhhimaE . K524 h
IR . FARRE . RJFHEAEE . AR5
BF U] L A B B ] T BOR R IR 2 (WMD)
SRR, R R T IR R O R AR R AR X 1 R
J& (OR) Z3Hr. WMDFIORM ¥ L) S5 AT 12 95%
CIF/R . P<0.05NERAE G IT¥E L,

2 # R

2.1 WMAXHEIER

AW FE I ORI OB, & Sk = D
FINTFE AL R Fa 05, 001 5587964,
HAPRCSH416%] (47.33 %) , LCSH 4631
(52.67% ) , HEAGRILEL,

R AN —REHE

Table 1 General feature of the included studies
YE# A0y EX B! n TR () MR (L) BMI (kg/m”)  HFZEEH

Jiménez Rodriguez, % 12011 P4PEF  RCS 28 68.0 9.1 12:16 28.59+2.5 RCT
LCS 28 61.5+15.0 17:11 26.75+5.6

Park, %5 ""2012 | RCS 35 62.8 +10.5 14:21 244 +25 RCT
LCS 35 66.5+11.4 16:19 238+2.7

Baek, %5 "12012 e RCS 154 59.1+12.2 105:49 234+3.1 CCS
LCS 150 62.3+£10.9 109:41 23.1£3.0

Fernandez, %5 12013 E[H RCS 13 67.9+2.1 13:0 — CCS
LCS 59 64.9+12 57:2 —

Saklani, 2 2013 il ] RCS 74 59.6 +12.3 50:24 23429 CCS
LCS 64 60.1 +10.8 46:18 227429

Trinh, & "1 2014 S| RCS 25 61.1+85 13:12 262 +4.2 CCS
LCS 15 61.1 +10.7 13:2 289+6.3

Yoo, 25112015 [HES RCS 44 59.77 + 12.33 35:9 24.13 £3.33 CCS
LCS 26 60.5 + 10.75 19:7 21.42+3.13

Sawada, %5 2015 H A RCS 10 64.5 (55~72) 6:4 21.98(17.9~284) CCS
LCS 20 64.0 (48~79) 11:9 24.1 (15.0~29.7)

Kim, 2 " 2016 i [ RCS 33 57.0+9.6 23:10 23223 Ccs
LCS 66 58.2+9.38 46:20 233+3.1

2.2 Meta T4 R . R BEALEN AL B Sy B, Meta 43 #7145

221 AmARF b FRE HANKT R E R (WMD=-11.55, 95% CI=-32.31~9.21,

6 fg MO TS LAR SE T 4 R A R b R A ME
HEAT Meta 20 HT, R WMD R #5845, 5t
K B 45 R P=0.02, I’=62%, ¥R A & FE %1

P=0.28) , R B HE AP &= W25 T8
ieEE Y (P>0.05) (F1) .

RCS & LCS A Mean Difference Mean Difference
Study or Subgroup Mean __SD Total Mean _ SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
Baek, % "12012 1678 26.1 154 1262 267.7 150 15.0% 41.60 [-1.44, 84.64) [
Park, % " 2012 358 263 35 568 313 35 358% -21.00([-34.54,-7.46] -
Saklani, % 12013 180 281 74 210 357 64 37.8% -30.00[-40.84,-19.16] +
Trinh, %5 12014 968 157.1 25 1633 2492 15 2.1% -66.50[-206.95,73.95] \
Yoo, 2152015 239.77 278.61 44 21538 24729 26 2.6% 2439[-101.36, 150.14] 4 +
Kim, %5 " 2016 232 180 33 205 1638 66 68%  27.00[-46.03, 100.03] +
Total (95% CI) 365 356 100.0%  —11.55 [-32.31,9.21]

Heterogeneity: Tau’=265.98; Chi’=13.05, df=5 (P=0.02); '=62%
Test for overall effect: Z=1.09 (P=0.28)

-

-100 =50 0 50 100
RCS 4H LCS 4H

E1 RCSALELCS AARHHMELLE

Figure 1
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Comparison of intraoperative blood loss between RCS group and LCS group
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222 MmARE24 hERFEIE PWATFR
2 TR GE T R B RS 24 hoK R T 4,
k4T Meta 43 #7, >R H] WMD 2 2% B 98 bR, S J5
P K 5 45 3R P=0.87, I’=0%, %%/~ WF 5% 6] &

K 1 e %0 B 43 By, Meta 43 B 25
BB 8 (WMD=-0.08, 95% CI=-0.55~0.39,
P=0.74) , RWIPHEHZ ARG 24 h &I 092
STG I E L (P>0.05) (F2) .

J5t 4

RCS 2 LCS &2 Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Fixed, 95% CI 1V, Fixed, 95% CI

Jiménez Rodriguez, % 12011 2.5 1 28 26 1 28 795% -0.10[-0.62, 0.42]

Park, %5 " 2012 6.1 22 35 6.1 22 35 205% 0.00 [-1.03, 1.03]

Total (95% CI) 63 63 100.0% —0.08 [-0.55, 0.39]

Heterogeneity: Chi’=0.03, df=1 (P=0.87); I'=0% f } f f i

Test for overall effect: Z=0.33 (P=0.74) -10 -5 0 5 10
RCS 4 LCS 4

B 2 RCS#4H5LCS AR 24 h BEITEDILE
Figure2 Comparison of pain scores at postoperative 24 h between RCS group and LCS group

223 AmuF AW E KR AWK D
7 G U URGE T PR TR,
T Meta 43 M1, SR WMD s R 46 b5, 5K
B 45 R P<0.00001, I’=88%, 4754 ¥ 48 it

B B /8 (WMD=65.06, 95% CI=37.14~92.99,

P<0.00001) , EHMHEEZEF A NESAS
P2 X (P<0.05) , H RCS 4 F A i [A] 5 ¥ 48

LCS 4% 65.06 min ( K 3) .

S PE . SR BEALBON LR AT, Meta 43 M7 45

RCS &4 LCS 4 Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Jiménez Rodriguez, % 12011 1594 435 28 1351 292 28 164% 2430 [4.89, 43.71] -
Baek, %2012 2852  69.1 154 2197 712 150 16.8% 65.50 [49.72, 81.28] i
Park, 2 " 2012 195 41 35 130 43 35 163% 65.00 [45.32, 84.68] )
Saklani, %5 12013 3652 1084 74 3116 798 64 145% 53.60 [22.10, 85.10] B -
Trinh, % " 2014 2584 1708 25 1908 843 15 73% 67.60[-11.79, 146.99]
Yoo, % "12015 31643 6511 44 286.77 5146 26 15.1% 29.66 [2.07, 57.25] N
Kim, %5 "2016 441 902 33 277 832 66 13.6% 164.00[127.26,200.74]
Total (95% CI) 393 384 100.0% 65.06 [37.14, 92.99] | , ,- ,
Heterogeneity: Tau’=1 142.83; Chi’=49.09, df=6 (P<0.00001); ’=88% 100 =50 0 50 100
Test for overall effect: Z=4.57 (P<0.00001) RCS 4H LCS 4H

E 3 RCS#H5 LCS AFAREHELLE
Figure 3 Comparison of operative time between RCS group and LCS group

224 mAaKEHAEELE AR P R &€ ROV B AT, Meta 43 B 45 58 7R ( WMD=

4 % [10-11,13,17] ﬂi ﬁTWjéﬂ %%*Fﬁt%ﬁr‘rﬁﬂ i’}]{ﬁ
4T Meta 5347,

K WMD N3N f8 b, S5

K4t R P=0.55, I’=0%, &R WF9¢ 10 5 B4t

-0.04, 95% CI=-0.21~0.13, P=0.68) , F M H
BB ARG HER R A2 3 RG22 L (P>0.05)
(K4),

RCS A LCS & Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Fixed, 95% CI 1V, Fixed, 95% CI
Baek, %5 "12012 2.1 1 154 22 1 150 57.3% -0.10[-0.32,0.12]
Park, %5 "1 2012 26 14 35 29 22 35 39% -0.30 [-1.16, 0.56]
Saklani, 2 12013 245 12 74 248 1.1 64 19.6% -0.03 [-0.41, 0.35]
Kim, % "'2016 21 041 33 19 15 66 192% 0.20[-0.19, 0.59]
Total (95% CI) 296 315 100.0% —0.04 [-0.21, 0.13]

Heterogeneity: Chi’=2.09, df=3 (P=0.55); I'=0% | , | , |
Test for overall effect: Z=0.42 (P=0.68) ~100 =50 0 50 100
RCS 21 LCS 4
B 4 RCS4AE5 LCS AARFHSHEILLE:
Figure4 Comparison of times to flatus between RCS group and LCS group
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225 maAaRKE#H L RLE AR

6 5 918 p s T RS HE ot ), AT
Meta 4% #7, % Jl WMD Jy 2 7 48 b5, 5 R 1 f

o 4 R P=0.27, P=22%, B A B FE G 2

SRR R T BE HIL AR BB 5y Ay, Meta 73 AT 25

BB R (WMD=-0.08, 95% CI=-0.41~0.25,
P=0.63) , R EH A G255 T
Giit#E Y (P>0.05) (K5) .

RCS A LCS 42 Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Random, 95% CI 1V, Random, 95% CI

Jiménez Rodriguez, % ¥ 2011 23 0.67 28 2.5 1.1 28 295% ~0.20 [-0.68, 0.28] -+

Baek, % 1'"12012 3 22 154 29 24 150 26.6% 0.10[-0.42, 0.62] T

Park, 2 " 2012 51 17 35 57 29 35 7.9% -0.60[-1.71, 0.51] —T

Saklani, %5 12013 46 18 74 51 25 64 159% ~0.50[-1.24, 0.24] —T

Trinh, 5 " 2014 58 32 25 45 15 15 48% 1.301-0.17, 2.77] T

Yoo, 25 "12015 258 162 44 248 153 26 152% 0.10 [-0.66, 0.86] ——

Total (95% CI) 360 318 100.0% —0.08 [-0.41, 0.25] *

Heterogeneity: Tau’=0.04; Chi*=6.41, d{=5 (P=0.27); '=22% ! ! - ! '

Test for overall effect: Z=0.49 (P=0.63) -4 -2 0 2 4
RCS 4 LCS 41

E 5 RCS#H5 LCS ARGHRMIELLE
Figure S Comparison of times to food intake between RCS group and LCS group

226 M 4 fE R B F AR O AW R
7RO SE T B E A BRI ], #EAT Meta
8T, KR WMD ROV e R, S0 MG 56 45

LRI, Meta 23 BT 45 5 B8 ( WMD=-0.67,
95% CI=-1.50~0.17, P=0.12) , FHIM4 8 HEAE
Be Bsf 18] () 22 S+ B G it 2¢ 2 L (P>0.05) (Kl 6) .

P=0.61, I’=0, $&/"0F5E A 5 FELF . SR 1 2L
RCS A LCS 42 Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Fixed, 95% CI 1V, Fixed, 95% CI
Jiménez Rodriguez, % 2011 9.3 8.1 28 92 68 28 45% 0.10[-3.82, 4.02] L
Baek, %5 "' 2012 11.1 7 154 108 8.6 150 223% 0.30[-1.47,2.07] -
Park, 2 " 2012 79 41 35 83 42 35 184% —0.40[-2.34, 1.54] .
Saklani, %5 12013 8 38 74 92 43 64 37.4% -1.20[-2.56, 0.16] |
Trinh, 4 "2014 65 38 25 96 73 15 44% ~3.10[-7.08, 0.88]
Yoo, 25 12015 1141 556 44 1104 633 26 8.1% 0.37[-2.57.3.31] ]
Kim, % "2016 109 62 33 131 128 66 50% —2.20[-5.94, 1.54] 1
Total (95% CI) 393 384 100.0% —0.67 [-1.50,0.17] . ﬂ . .
Heterogeneity: Chi’=4.52, df=6 (P=0.61); I'=0% _1'0 _'5 (') '5 1'0
Test for overall effect: Z=1.57 (P=0.12) RCS 4] LCS 4
Bl 6 RCS#H5 LCS AfERhtE b
Figure 6 Comparison of length of hospitalization of RCS group and LCS group
227 HmAKRFEHEIFEELE HAHKD =30%, $#/RA T ES S T R H R L

5w DT UHGE TR th B IF R R, HE AT Meta
SR, SR OR RN 48 4, 5 0 14 A 58 45
P=0.29, I’=19, #RARESI¥5 M. RH
B LI AR TR 43 AT, Meta 23 BT 45 2 i 7= ( OR=0.60,
95% CI=0.21~1.75, P=0.35) , £ MWAH B E AR
PR R 2Z S Rt 2 X (P>0.05) (Kl 7).
2.2.8 ﬂi&éﬂ%’rﬁifﬁi%tb%ﬁ NS
9 VTVVHGE T R AE KA, AT Meta 20T,
K OR RN 6 bR, S 01 46 560 45 SR 7 P=0.18,

O MR i E H B FAEPH

BN AE T AT, Meta 49 BT 45 5 W78 ( OR=1.04,
95% CI=0.67~1.60, P=0.87) , W W4 & & H
RIERERNES TG FE X (P>0.05) (Kl 8),
2.3 ZFRRE

PIAJGE RS (E9A ) | ABertal (E9B) |
R EFFE %R (F9C) | IR EAELRAER (EID)

fE R B, AP AR A SR A0 & 2 il 255
PR B KBRS E AP O, FLIEA S 4 T

T =l s 6 3 B oy 1) XRS5 708
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RCS 4H LCS A Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Jiménez Rodriguez, %5 2011 2 28 2 28 21.6% 1.00[0.13, 7.64]
Fernandez, %5 112013 1 13 10 59 19.7% 0.41[0.05, 3.51] —
Saklani, £ 12013 1 74 4 64 18.8% 0.21[0.02,1.89] ——=—1
Trinh, 4 " 2014 3 25 4 15 29.2% 0.38[0.07, 1.98] —_—
Kim, % '2016 2 33 0 66 10.8% 10.56 [0.49, 226.44] —
Total (95% CI) 173 232 100.0% 0.60 [0.21, 1.75] E
Total events 9 20
Heterogeneity: Tau’=0.29; Chi’=4.97, df=4 (P=0.29); '=19% ! ' | |
Test for overall effect: Z=0.93 (P=0.35) 0.01 0.1 0 10 100

. RCS 4H LCS 4H
E 7 RCS4HL5LCS AARTEFERILEK
Figure 7 Comparison of conversion rates between RCS group and LCS group

RCS 4H LCS A Odds Ratio Odds Ratio
Study or Subgroup Events  Total Events Total Weight  M-H, Random, 95% CI M-H, Random, 95% CI
Jiménez Rodriguez, % 2011 4 28 4 28 7.0% 1.00[0.22, 4.47] |
Park, 55 ' 2012 6 35 7 35 9.8% 0.83[0.25. 2.77] Ju
Baek, % 1"2012 50 154 41 150 26.9% 1.28[0.78, 2.09]
Fernandez, 25 " 2013 0 13 1 59 1.7% 1.44[0.06, 37.43] b
Saklani, %5 12013 15 74 13 64 16.4% 1.00[0.43, 2.29] i
Yoo, 212014 17 44 7 26 12.0% 1.71[0.59,4.92] .,
Trinh, %5 "1 2014 3 25 9 15 6.3% 0.09 [0.02, 0.44] I I
Sawada, % "2015 2 10 2 20 3.8% 2.25[0.27, 18.93] e
Kim, %5 " 2016 15 33 26 66 16.1% 1.28 [0.55, 2.98]

feey

Total (95% CI) 416 463  100.0% 1.04 [0.67, 1.60]
Total events 112 110 I | } |
Heterogeneity: Tau’=0.12; Chi’=11.38, df=8 (P=0.18); I'=30% 001 0.1 0 10 100
Test for overall effect: Z=0.16 (P=0.87) RCS 4 LCS 4

B8 RCSH5LCSAMHREREXIR

Figure 8 Comparison of incidence of complications of RCS group and LCS group

0- 01
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2 1.0 2 1.0
& &
1.5 1.5-
OR OR
2.0 . . . J 2.0 . . . )
0.01 0.1 1 10 100 0.01 0.1 1 10 100

B9 RFWEDN A AR B: AEBEME; C: ARPHIFIEAR; D IFALERER

Figure 9  Analysis of publication bias A: Time to food intake; B: Length of hospitalization; C: Conversion rate; D: Incidence of complications
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SRR R 5505 %

HLas N TFARRG AR BHAR . B e
b TR A 5 AIMRHER W EE G, 20024F
Weber 5" Y E K ALEE AN F R R 50 H T 45
B ESNPHAIT o Pl A TR RS A R 5 .
HLAR R 28 G0 A I D 42 ) 5 380 43 ALl . PR R G2
PR H PR T W = AR, TR Y A
BN, IR T AR TR MU R B A
MURERY AT B LR, AR RTE, BB TEA S B
AR R BN as B HEAT 40 85 . DDEDR Lk i 20
WO SRR, BRAEE R A T G R0t AT DLk
7 52 iF R 25 45 o ML 1 480 sh A . e K A
[E] 337, W T AR EE S5, I, RCSA{UE
LCSE AR Emyek ik, 2 Atkfbmyekdt. B,
HLEF N TFARRZGE W T AR MR O
HMEBE. Sk AMRE R SRR FE S R
W, ALEE AT ARILFmT LU T A 18 s 5 F R,
RCSTFARIENIE GG ME BT AREMLL. SR, &~
TR WA i B IE T RCS, HTFAREER
TER: (1) ANRETT A2 4 B RREE, ™ E 0. il
A5 EBNERR DI RE A 45 (2) )™ H 5E 1 D) REFR 15
(B) EIRMEHF; @) BaEBNT ZHE . PLEEAT
REG FEAWME; (5) 45 5w A ek A i B
Jik; (0) gd s AL &I SRR (D) E ) 2™ &
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