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Abstract

A meta-analysis was conducted to evaluate and compare the short-term efficacy between robotic
and laparoscopic right colectomy. Methods: A literature search was performed including Pubmed,
Cochrane Library. EMBASE, Chinese Biomedical Literature Database (CBM), Chinese CNKI, Wan-
fang and Weipu. The retrieval time was set up to April 2023. NOS score system was used to eva-
luate literature quality. Statistical analysis was performed using Review Management 5.3 soft-
ware. Results: There were 16 relevant literatures that met the standards, a total of 10596 patients
were included. There were 873 cases in RRC group and 9723 cases in LRC group. Compared with
the LRC group, the average operation time in the RRC group was longer (WMD = 43.23, 95% CI =
27.65~58.81, P < 0.00001) and the length of hospital stay was shorter (WMD = -0.94, 95% CI =
-1.14~0.74). P < 0.00001), the conversion rate of laparotomy was low (WMD = 0.58, 95% CI =
0.38-0.89, P = 0.01), the difference was statistically significant (P < 0.05).There were no statisti-
cally significant differences between the two groups in the time of the first postoperative exhaust,
the time of the first postoperative feeding, the amount of intraoperative blood loss, the number of
lymph nodes acquired, the incidence of total complications, and postoperative complications such
as intestinal obstruction, cardiopulmonary complications, anastomotic fistula and incision infec-
tion. Conclusion: Robotic-assisted right colectomy can shorten the length of hospital stay, reduce
the conversion rate of laparotomy, and extend the operation time. However, there were no signif-
icant differences in the time of first postoperative exhaust, the time of first postoperative feeding,
the amount of blood loss, the number of lymph nodes obtained and the occurrence of total com-
plications.
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1. 53|

45 H ¥ (colorectal cancer, CRC) 2 fi & WL THALIE BMEMIRT 2 —, EERRFERE =4, FLTIRFE -
fr[1], Hh%y 36%h T4 F4i[2] [3]. AF&imriasy 2 AT RAENLGERT, FARITXA 5N
FEFARABAIFER, FEIFERTRECUG N R KE PR HEDE DR FER. MEIFARFE
55 B9 s B A7 2 45 % U 2 R (laparoscopicright  colectomy, LRC) ik 25 25 Ml #8 N A 2K 45 1% U b R
(robotic-assisted right colectomy, RRC). 1991 4F Jacobs [4] & VK B i Bt A N F B4 2 45 g VIR R R, B
£ 2002 4F Weber %555 5 IR A& RG24 VIR R[5]. #98 RRC % LRC JFJefii, (HE
AN EE B0 3 B YT AT ST RGE , IE B2 AR ANFER BT . AHE TR Meta 43 AT i
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Pbi A RE ET R, A NIG IR TAER S B .
2. FERA®
2.1. WERE

2 DEAF T R AIMOT AT IR, IR EES 2023 4 8 A 1 HARKIFTAE < T i RRC 5 LRC 1)
AT R STk . AR B 45 Pubmed. Cochrane Library. EMBASE. CBM. CNKI. JiJ7. 4%
WS, OO R N7« “MEEET , ‘Y4l . “YIBERET o ‘4T .
CHAEEVIRAR” o CIRGFEALENT . CEENTRCT . TR &, kR R ELEE “robotic” .
“robotic assisted” « “laparoscopic” . “colectomy” . “right colon” . “short-term therapeutic effect” .
“right colectomy” . “radical resection of colon cancer” 4.

2.2. MANFRESHIRRE

2.2.1. PNFRE

MR 2023 4E 8 H 1 HATFRRIE IS A ML NRIRE I B A7 2145 Mg AR 9 AR (030 307 201 i s 1 B
HLXT B 9t (Randomized controlled trial, RCT) &5 v R 4F (BN FIRTE 7t s A BH A 93 BE 45 SIE S 45 W s
W =D AFETFARE A, R kiiiE . REEXRAFE. REEXREENE. HRESFEHHHE. R
JaFFRRE  AE B I [R) S4B A v ) 2220 3 T

2.2.2. HiBRiRE
TRERGE RPORIEG i i 7t B R RISCHR: Meta AT RI(ER) REVEY, DARIUR - B RERE
(Newcastle-Ottawa Scale, NOS)V¥-43/b> - 6 43 [ AEBEA X R 7

2.3. XHTHE SRR

1 2 R0 FE 63 73 o SCHRIEAT ORT 0L, i WA — B SOl i g g e, ik ik s— %, N
HIZE 3 LW FE A HEAT FIWT o K B R A AW ST RO STROF SR DU S Bt . SRECEE 4G 1) — el
BUH . fEE A B RERHM. BARRE. FEe. Wlte|ss; 2) mlpr&diabs: FARRIE. R
R g ARJEE RN ARG E R, EERE S E . P EITIER . REIERAE. (E

Rt b)) 2%
2.4, EKREIEM

1 2 REiF 70 N 5 2 8 i 14 U P4 T B Cochrane Handbook 5.1, %44 A\ fBEALX BE B 78 (RCT)#E47HF
s #RAEBEHLAT BB FL(NRCT), WERA NOS PH7r RGHATIEN (26 & N R R 7). a1 BLPP
Moy BT B2 3 AT 7N AT B OO

25. GtFERE

KH G Z A Revman 5.3 BAFHITERMEL J=FEIFF#EAT 0. =70 2K 8 H HE H(odds ratio,
OR) J 95% 1] {5 [X [A] (confidence interval, Cl)3R7r, 4P AR &% F ¥4 2% (Mean difference, MD)aliAr 4k
Y% (standard mean difference, SMD) f 95% CI Ko~ . KM 12 [ERASIG S0 70 2 (R S o1k an g N &1t
FEE RIS BUIE(P > 0.1, 12 <50%), TSR HH [ e NAR AL dn S5 s PR 52.(P < 0.1, 12 > 50%), IR
BEATL RSB AT 73 SRR 5 1) S B PR K, U3 el SR B 2 B i S i U kAT U 70 A, FR il =
BIVEAG & Fe i . P <0.05 AZRH SR o
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3. &R
3.1. MAXEHBERS REIFMN

Y HR NN S HEBR AR IR L 5, AW ILAINSCRR 16 #5[6]-[21], P sescik 2 B, JE30 S0k
18 5. I NI =% 10,596 5], v RRC 4H 873 5|, LRC 41 9723 1, #WANCHAEEA(S B I3 1.

Table 1. Basic characteristics of included research literature

T 1 MR CRREIE A HHE

1511% PRI (51 4) R BMI
=4 TeE EER
BLEEN MEREEE BLEEAN RS GIE-IN I s % GIE-IN I P %

Rawlings 25 2007 %[ 17 15 8/9 9/6 646+11.7 63.1+175 257+43 283+6.4
Deutsch & 2012 [ 18 47 12/6 25/22 652+12 708+146 708+146 28+6.5

Henry % 2013 %[ 22 25 8/14 10/15  71.88+9.0 72.6+11.1 31.44+6.02 27.88+6.1
Casillas & 2013 %M 52 110 2527 69/41 65+ 12 71+12 26.9 27
Ferrara %% 2015 ®AF| 42 58 24/18 34/24  66.1+126 654+112

XIZRT% 2016 30 30 16/14 17/13 56.9+7.8 57.2%£82 24425 238%27

Kang % 2016 %[ 20 43 9/11 22121 66.0+9.6 657+132 235+24 23.0+3.0

Dolejs % 2016 25 259 6521 126/133 3613/2908 / / / /

Nicola%s 2016 [ 30 50 15/15 31/19 714850 711+1292 2643+321 2026%

4.19
Haskins 2 2018  2[H 89 2405  49/49  1129/1276 68.9+11.8 683126 293+63 285%6.3
Giuseppe % 2018 & AF| 100 100 56/44 46/54 712+102 712 +102 251+4 258z%44

Park £ 2018 [ 35 35 14/21 16/19 628+105 665+114 244+25 238+27
Ozben 2 2020 +HH 38 80 27/11 47/33 623+157 64.1+155 253+45 26.7%57
Hopkins £ 2021  [H 17 62 9/8 30/32 / / 26.6 26.6
Nima % 2021 ’fﬁ; 59 42 30/29 20/22 75+12 75+13 27+5 27+6
YadiZhang o055 i 45 100 1927 87/9%5 / / / /
s

3.2. YANWFRHY Meta FHER

Meta 7T 7%, 5 LRC 41AHEL, RRC 41T AR [FF112 43.23 4088 (min) 13 B i [F145 %5 0.94 K (d)-
TR, ZERASHFE (P <0.05); AJSH HFAB AEERT 0.29 K(d). AJS & Ut & 32 Al
0.16 K(d), (HEFEGITH#E L. Rk, MELSERIEE . BIFRRERAEN Z R TLg i
1~8).

R HTH ARG I RAEESE: REGIEHE. O RGIFRIE W& BRI RS AT
FUH 16 e SCk A, 10 8 SCHkARIE T ARG P (OR = 1.01, 95% CI: 0.75, 1.35, P = 0.96); 7 SCHR{RIE T 0
Jifi % 48 I & E(OR = 1.42, 95% Cl: 0.97, 2.08, P = 0.07); 7 k& RSt 1 W4 9%(OR = 0.60, 95% CI: 0.22,
1.62,P =0.31); JIAFKMAR. PRIFEE . M4 o &5 5 AOE D B K/ To k47 40 . Meta 204 s,
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FFARTT M, RFBEE. O RGO W6 D RERZR G AR (A 9).

Mean Difference

IV, Random, 95% Cl

BUBA BB Mean Difference
Study or Subgrou; Mean SD Total Mean SD Total Weight IV, Random, 95% CI
Casillas2013 143 0 54 79 0 110 Not estimable
Deutsch2012 219.2 39.2 18 2144 63.2 47 6.4% 4.80 [-20.78, 30.38]
Dolejs 2016 173 91 259 133 73 6521 7.4% 40.00 [28.78, 51.22]
Ferrara2015 230 349 13 167.7 35.7 15 6.3% 62.30 [36.10, 88.50]
Giuseppe2018 279 80 100 236 68 100 6.8% 43.00 [22.42, 63.58]
Haskins2018 187.2 814 89 1425 63.3 2405 7.0% 44.70 [27.60, 61.80]
Henry2013 189 393 22 107 36.7 25 6.7% 82.00 [60.17, 103.83]
Hopkins 2021 203 47 17 118 46 62 6.4%  85.00[59.89, 110.11]
Kang2016 239.3 593 20 2364 61.8 43 5.8% 2.90 [-28.98, 34.78]
Nicola2016 200.5 295 30 2041 26.7 50 7.3% -3.60 [-16.49, 9.29]
Nima2021 110 30 59 97 24 42 7.4% 13.00 [2.45, 23.55]
Ozben2020 325 123.2 38 159.3 56.1 80 5.0% 165.70 [124.65, 206.75]
Park2018 195 41 35 129.7 43.2 35 6.9% 65.30 [45.57, 85.03]
Rawlings2007 2189 446 17 169.2 37.5 15 6.1% 49.70 [21.25, 78.15]
Yaqi Zhang 2022 155 50 45 150 50 100 7.0% 5.00 [-12.59, 22.59]
X% 5 2016 152.3 124 30 1257 29 30 7.4% 26.60 [15.31, 37.89]
Total (95% CI) 846 9680 100.0% 43.23 [27.65, 58.81]

Heterogeneity: Tau? = 820.98; Chi? = 159.89.
Test for overall effect: Z = 5.44 (P < 0.00001

, df = 14 (P < 0.00001); 2= 91%
)

-200
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PN Bl s

Figure 1. Meta-analysis results of right hemicolectomy time between the robotic and laparoscopic groups

Bl 1 IR AESEERARFEFVIFRARFAREER Meta 3H45R

Mean Difference
IV, Fixed. 95% CI

Mean Difference
IV, Fixed. 95% CI

BLBA B Jp2 %
Study or Subgroup Mean SD Total Mean SD Total Weight
Deutsch2012 43 25 18 6.3 64 47 0.8%
Dolejs 2016 3 2 259 4 3 6521 59.6%
Ferrara2015 71 15 13 85 43 15 0.7%
Giuseppe2018 79 52 100 7.9 35 100 26%
Haskins2018 44 24 89 52 47 2045 13.3%
Henry2013 3.92 273 22 3.63 243 25 1.7%
Hopkins 2021 2.54 148 17 327 1.18 62  6.6%
Nicola2016 7.06 3.1 30 826 4.4 50 1.4%
Nima2021 3 1 59 5 3 42 43%
Ozben2020 72 341 38 79 4 80 22%
Park2018 79 441 35 83 42 35 1.0%
Rawlings2007 52 58 17 55 34 15 0.4%
Yaqi Zhang 2022 7 2 50 8 4 100 4.2%
%5 2016 79 34 30 81 38 30 1.2%
Total (95% Cl) 777 9167 100.0%

Heterogeneity: Chi? = 12.89, df = 13 (P = 0.46); I> = 0%
Test for overall effect: Z = 9.39 (P < 0.00001)
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Figure 2. Meta-analysis results of length of hospital stay for right hemicolectomy in the robotic and lapa-

roscopic groups

B 2. H38 ABSEERARFLEMYIFRARIERE EA Meta 24745

BUBA

Study or Subgroup Events Total
Casillas2013 4 54
Deutsch2012 2 18
Dolejs 2016 16 259
Hopkins 2021 0 17
Kang2016 0 20
Nicola2016 0 30
Ozben2020 0 38
Rawlings2007 0 17
Total (95% Cl) 453
Total events 22

B Bt

Odds Ratio
Events Total Weight M-H, Fixed, 95% CI

Odds Ratio
M-H. Fixed, 95%

Cl

11 110 10.0%

0 47
684 6521 73.0%
5 62  3.5%
1 43 1.4%
1 50 1.7%
6 80  6.2%
2 15 3.8%
6928 100.0%

710

Heterogeneity: Chi? = 6.04, df =7 (P = 0.53); 1= 0%

Test for overall effect: Z = 2.52 (P = 0.01)

0.72 [0.22, 2.38]
0.4% 14.39[0.66, 315.57]
0.56 [0.34, 0.94]
0.30 [0.02, 5.67]
0.69 [0.03, 17.71]
0.54 [0.02, 13.71]
0.15[0.01, 2.71]
0.15[0.01, 3.49]

0.58 [0.38, 0.89]
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Figure 3. Meta-analysis results of the conversion rate of right hemicolectomy between the robot group and the la-

paroscopic group
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LA R Mean Difference Mean Difference
Study or Subgrou Mean SD Total Mean SD Total Weight IV, Random, 95% ClI IV, Random, 95% CI
Deutsch2012 3 08 18 36 15 47 13.3% -0.60 [-1.17, -0.03]
Giuseppe2018 1.9 1 101 1.8 08 101 17.1% 0.10 [-0.15, 0.35] T
Nicola2016 1.96 0.49 30 1.88 0.59 50 17.2% 0.08 [-0.16, 0.32] T
Nima2021 1 1 59 3 2 42 12.2% -2.00 [-2.66, -1.34] -
Ozben2020 35 15 38 3 19 80 12.5% 0.50 [-0.13, 1.13] T
Yaqi Zhang 2022 2 1 50 2 4 100 10.1% 0.00 [-0.83, 0.83] -1
X7 2016 2.56 0.39 30 29 043 30 17.5% -0.34 [-0.55, -0.13] -
Total (95% CI) 326 450 100.0% -0.29 [-0.69, 0.11] -

Heterogeneity: Tau? = 0.22; Chi? = 47.70, df = 6 (P < 0.00001); I>=87% _'2 _‘1 0 1 2
Test for overall effect: Z = 1.44 (P = 0.15)

BLEBA Il
Figure 4. Meta-analysis results of first exhaust time after right hemicolectomy in the robotic and laparos-
copic groups

4. MR ANASEERREEFLERVIRARRGEERHASEEE Meta 534745 R

PLBA JB20PE % Mean Difference Mean Difference
udy o ub I ean D a ean al Weigh Random, 95% ClI IV, Random, 95% CI

Giuseppe2018 13 11 101 11 05 101 255% 0.20 [-0.04, 0.44] S
Nicola2016 2.7 0.79 30 296 0.78 50 21.4% -0.26 [-0.62, 0.10] e
Ozben2020 31 18 38 32 17 80 12.0% -0.10 [-0.78, 0.58] - 1
Yaqi Zhang 2022 4 2 50 5 1 100 14.2% -1.00 [-1.59, -0.41] - -
X% T 2016 3.2 0.37 30 3.2 0.39 30 26.9% 0.00[-0.19, 0.19] i
Total (95% Cl) 249 361 100.0%  -0.16 [0.46, 0.15] e

Heterogeneity: Tau? = 0.08; Chi? = 15.85, df = 4 (P = 0.003); I? = 75% _'1 _0: 5 (') 0:5 1
Test for overall effect: Z=1.02 (P = 0.31) . ;

HLBA M
Figure 5. Meta-analysis results of first feeding time after right hemicolectomy in the robotic and laparoscop-
ic groups

B 5. tEBRANASEERBAFLEMVIRAREERERATEN Meta 3474 R

BLBA [17]235:8 Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Deutsch2012 76.4 489 18 1232 897 47 10.8% -46.80 [-80.98, -12.62]
Henry2013 60.8 713 22 702 529 25 10.4%  -9.40[-45.70, 26.90] -
Kang2016 187 205.2 20 1013 1103 43 4.0% 85.70[-10.08, 181.48] Bl
Nicola2016 148.6 31.59 30 164 248 50 13.7% -15.40[-28.63, -2.17] ™
Ozben2020 105.9 103.6 38 575 928 80 10.1% 48.40 [9.69, 87.11] -
Park2018 358 36.3 35 46.8 31.3 35 13.4% -11.00[-26.88, 4.88] ™
Rawlings2007 40 249 17 66.3 50.7 15 11.7% -26.30[-54.56, 1.96] ]
Yagi Zhang 2022 100 50 50 50 100 100 12.4%  50.00[26.00, 74.00] -
XA T 2016 87.3 26.1 30 1322 316 30 13.6% -44.90[-59.57,-30.23] -
Total (95% Cl) 260 425 100.0% -4.35[-26.71, 18.01] ?

-|200 -1 bO (I) 1(|)0 20(')
EINN T

Heterogeneity: Tau? = 903.54; Chi? = 62.96, df = 8 (P < 0.00001); 1> = 87%
Test for overall effect: Z=0.38 (P = 0.70)

Figure 6. Meta-analysis results of blood loss during right hemicolectomy in the robotic and laparoscopic
groups
E 6. Mg NASEIERERFSMYIBRAR AR PR MER Meta FHEER

PLBA JBa0ks % Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV. Random,95% CI IV, Random, 95% CI
Ferrara2015 242 134 13 18 6.4 15 4.7% 6.20 [-1.77, 14.17] ]
Giuseppe2018 282 106 101 304 13.1 101 13.4% -2.20 [-5.49, 1.09] -
Haskins2018 18 9 89 19 11 2405 17.8% -1.00 [-2.92, 0.92] -
Kang2016 32.2 181 20 323 165 43 3.7% -0.10 [-9.44, 9.24] - ]
Nima2021 18 10 59 14 6 42  13.9% 4.00[0.87, 7.13] -
Ozben2020 46.1 22.2 30 39.1 178 80 4.0% 7.00 [-1.85, 15.85] -
Park2018 299 147 35 30.8 133 35 6.3% -0.90 [-7.47, 5.67] - 1
Yaqi Zhang 2022 14 5 50 15 6 100 182%  -1.00[-2.82,0.82] -
X755 2016 156 4.5 30 125 29 30 17.9% 3.10[1.18, 5.02] -
Total (95% CI) 427 2851 100.0% 0.97 [-1.00, 2.94] ?
Heterogeneity: Tau? = 4.68; Chi2 = 23.63, df = 8 (P = 0.003); I* = 66% _2’0 B 1’0 A 1‘0 2‘0
Test for overall effect: Z = 0.97 (P = 0.33) BlEE A Mk

Figure 7. Meta-analysis results of the number of right hemicolectomy lymph nodes in the robotic and lapa-
roscopic groups
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BLBA MBijeeBE

U0l O 0g UK en a € a
Deutsch201 6 18 17 47
Giuseppe2018 28 101 34 101
Hopkins 2021 2 17 2 62
Kang2016 2 20 3 43
Nima2021 3 59 14 42
Ozben2020 2 38 3 80
Park2018 6 35 7 35
7R3 2016 3 30 4 30
Total (95% CI) 318 440
Total events 52 84

Heterogeneity: Chiz2 = 12.02, df = 7 (P = 0.10); I? = 42%
Test for overall effect: Z = 1.85 (P = 0.06)

40.9%
1.3%
2.9%

25.8%
3.0%
9.7%
6.0%

100.0%

Odds Ratio
ixed. 95Y%

0.88[0.28, 2.78]
0.76 [0.41, 1.38]
4.00 [0.52, 30.76]
1.48[0.23, 9.65]
0.11[0.03, 0.40]
1.431[0.23, 8.91]
0.83[0.25, 2.77]
0.72[0.15, 3.54]

0.69 [0.46, 1.02]

Odds

ed. 95%

Ratio

o
N
N

Hlag A

1I0 5‘0
Bk

Figure 8. Meta-analysis results of total complications after right hemicolectomy in the robotic and laparos-

copic groups

B 8. HmAESHEERALFEMYIMARERHLIERN Meta D74

BLBA JBE M 8L Odds Ratio Odds Ratio

_ Study or Subgroup  Events Total Events Total Weight M-H. Fixed. 95% CI M-H. Fixed, 95% Cl
3.5.1 RJilaBifl
Casillas2013 1 52 13 110 5.7% 0.15[0.02, 1.15] [
Deutsch2012 2 18 10 47 3.5% 0.46 [0.09, 2.35] - 1
Dolejs 2016 28 259 626 6521 29.9% 1.14[0.76, 1.70] N
Giuseppe2018 10 101 10 101 6.3% 1.00 [0.40, 2.52] -1
Haskins2018 11 89 235 2405 10.3% 1.30 [0.68, 2.48] T
Henry2013 3 22 3 25 1.7% 1.16 [0.21, 6.43] -
Hopkins 2021 2 17 2 62 0.5% 4.00[0.52, 30.76] -
Kang2016 0 20 1 43 0.7% 0.69[0.03, 17.71]
Ozben2020 3 38 10 80 4.2% 0.60 [0.16, 2.32] -
Park2018 1 35 1 35 0.7% 1.00 [0.06, 16.65]
Subtotal (95% CI) 651 9429 63.5% 1.01[0.75, 1.35] *
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Figure 9. Meta-analysis results of the subgroup of postoperative complications after right hemicolectomy in

the robotic and laparoscopic groups
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