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Clinical efficacy of robot-assisted natural orifice specimen
extraction surgery and conventional robot-assisted surgery
for colorectal cancer: a Meta-analysis

WANG Shuai"’, LU Jiyong"’, ZHANG Chengren”™®, YANG Xiongfei”*, WANG Tao™*

(1. The First School of Clinical Medicine, Gansu University of Chinese Medicine, Lanzhou 730000, China; 2. School of Clinical
Medicine, Ningxia Medical University, Yinchuan 750000, China; 3. Department of Colorectal Surgery, Gansu Provincial
Hospital, Lanzhou 730000, China; 4. Department of Clinical Research Center for Anorectal
Diseases of Gansu Province, Lanzhou 730000, China)

Abstract Objective: To compare the clinical efficacy of robot-assisted natural orifice specimen extraction surgery
(NOSES) and conventional robot-assisted surgery in the treatment of colorectal cancer by Meta-analysis. Methods: To retrieve
studies on the comparison of robot-assisted radical resection of colorectal cancer with NOSES approach and conventional
robot-assisted surgery in treating colorectal cancer before December 2021. The retrieved studies were screened according
to certain inclusion and exclusion criteria, and the quality of included literature was evaluated to obtain the qualified
literatures for analysis. The relevant data of the included literatures were extracted, and RevMan5.3 was used for statistical
analysis. Results: Finally, 8 articles were included, including 1 randomized controlled study and 7 retrospective studies.
701 patients were involved in the 8 studies, including 338 robot-assisted natural orifice specimen extraction surgery (NOSES
group) and 363 conventional robot-assisted surgeries (conventional robotic group). The meta-analysis result showed that
the operative time in the NOSES group was longer than that in the conventional robotic group (WMD=7.69, 95%CI=1.89
to 13.50, P=0.009), the intraoperative blood loss of the NOSES group was higher than that of the conventional robtic group
(WMD=-4.93, 95%CI= -9.32 to 0.53, P=0.03), the size of resected tumors (WMD=-0.09, 95%CI= -0.26 to 0.08, P=0.30),
the number of lymph node dissection (WMD=-0.32, 95%CI=-0.85 to 0.21, P=0.24) or the microbiological detection results
on peritoneal washings after surgery (OR=1.42, 95%CI= 0.56 to 3.62, P=0.46) were found between the two groups. The
postoperative VAS score in the NOSES group was lower than that in the conventional robotic group (WMD=-1.14, 95%CI=
-1.55 to =0.74, P<0.001). The postoperative added analgesia was less in the NOSES group than in the conventional robot
group (OR=0.22, 95%CI= 0.13 to 0.38, P<0.001). The level WBC after surgery of NOSES group was lower than that in
conventional robotic group (WMD=-0.99, 95%CI= -1.44 to —0.54, P<0.001). The first exhaust time after surgery in the
NOSES group was earlier than that in the conventional robotic group (WMD=-11.36, 95%CI= -14.70 to -8.02, P<0.001).
The first feeding time after surgery in the NOSES group was earlier than that in the conventional robotic group (WMD=-9.13,
95%CI=-11.49 to —6.78, P<0.001). The total postoperative complications were less in the NOSES group than the conventional
robotic group (OR=0.57, 95%CI=0.35 to 0.92, P=0.02). The NOSES group had lower surgical sites infection rate than the
conventional robotic group (OR=0.20, 95%CI=0.06 to 0.83, P=0.006). There was no significant difference in the incidence
of anastomotic fistula (OR=1.35, 95%CI=0.58 to 3.14, P=0.49), the intraperitoneal infection (OR=1.26, 95%CI=0.36 to
4.42, P=0.72), or occurrence of intestinal obstruction (OR=0.68, 95%CI=0.19 to 2.43, P=0.56) between the two groups. The
postoperative hospital stay in the NOSES group was shorter than that in the conventional robotic group (WMD=-1.21, 95%CI=
-2.08 to —-0.34, P=0.006). Conclusion: Compared with the conventional robot-assisted surgery, robot-assisted NOSES could
reduce postoperative pain, lower the proportion of additional analgesia, relieve the body stress response, decrease the incidence
of postoperative complications, and enhance recovery of gastrointestinal function.

Key words Natural orifice specimen extraction surgery; Robot-assisted surgery; Colorectal cancer; Meta-analysis
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Figure 1 Flow chart of literature search
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Xingwang L1 20197 th[E 31/31 NRCT £11.80/ 470/ 8
70.06 + 9.29 23.77 £3.91
62.20 + 9.30/ 22.80 + 1.60/
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WAL A AL
Study or Subgroup Mean SD Total Mean SD Total Weight

Mean Difference Mean Difference

IV, Random, 95% CI

Dongning Liu 2020 164.7 291 49 1547 272 49  12.2%
Gengmei Gao 2020 1491  26.3 45 1318 13.8 45 14.9%
Xingwang Li 2019 185.81 24.48 31 182.39 23.64 31 11.5%
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Tk 2021 194.22 12.05 63 186.85 14.14 72 19.8%
Bk 2019 1496 156 14 1309 129 28 14.0%
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Total (95% Cl) 307

331 100.0%

Heterogeneity: Tau? = 39.20; Chi? = 18.53, df = 6 (P = 0.005); I> = 68%

Test for overall effect: Z = 2.60 (P = 0.009)

Bl 2 NOSES #H5EMlsz ANEF AR B Meta 5347
Figure 2 Meta-analysis of operative time between the NOSES group and the conventional robotic group
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NOSES#L i #lbLas A2

El 3 NOSES A5E#MaAEARFHMER Meta 5347
Figure 3 Meta-analysis of intraoperative blood loss between the NOSES group and the conventional robotic group

NOSES4l DB A 4L Mean Difference Mean Difference
Study or Subgroup __Mean _SD _Total Mean _SD Total Weight IV, Fixed, 95% CI IV, Fixed. 95% CI
Dongning Liu 2020 38 09 49 36 08 49 250% 0.20[-0.14,0.54]
Gengmei Gao 2020 35 13 45 36 12 45 10.7% -0.10[-0.62, 0.42]
SFAER 2021 299 095 31 33 166 32 64% -0.31[-0.98,0.36]
Tk 2021 332 096 63 338 092 72 281% -0.06[-0.38,0.26]
ek 2019 31 04 14 36 09 28 184% -0.50[-0.89,-0.11]
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Total (95% CI) 276 300 100.0% -0.09 [-0.26, 0.08]
Heterogeneity: Chiz = 7.59, df = 5 (P = 0.18); |2 = 34% 100 _5’0 0 5’0 p ooi

Test for overall effect: Z = 1.04 (P = 0.30) NOSESZH  ##ibL2e N2

4 NOSES A5 & Mg N AT IEX /NG Meta 2347
Figure 4 Meta-analysis of resected tumor size between the NOSES group and the conventional robotic group

325



NOSES4l TR ALL Mean Difference Mean Difference
r D Total D T Weigh 1 ix % Cl 1V, Fixed, 95% CI
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Test for overall effect: Z = 1.18 (P = 0.24) +100 '50NOSES@°%WR 2 Ai% 100

B 5 NOSES A5EMIZANEFTARBLEHBR Meta 217
Figure 5 Meta-analysis of the number of dissected lymph nodes between the NOSES group and the conventional

robotic group

Experimental Control Odds Ratio Odds Ratio
r r Even Total Events Total Weight M-H. Fix 5% Cl M-H., Fix 5% Cl
Xingwang Li 2019 9 31 8 31 76.8% 1.18[0.38, 3.60]
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Total (95% Cl) 62 63 100.0% 1.42 [0.56, 3.62]
Total events 13 10

Heterogeneity: Chi? = 0.35, df = 1 (P = 0.55); I = 0% ' ‘ ' y y

0.01 0.1 1 10 100
Test for overall effect: 2 = 0.73 (P = 0.46) Favours [experimental] Favours [control]

E 6 NOSES A5E MU ANANRGERMIERAEFRNLE R Meta 247
Figure 6 Meta-analysis of microbiological detection results on peritoneal washings after surgery between the

NOSES group and the conventional robotic group

NOSES4l TWRPLEA 4L Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV. Random, 95% CI IV, Random, 95% CI
Dongning Liu 2020 39 11 49 55 11 49  14.4% -1.60 [-2.04, -1.16] 1

Gengmei Gao 2020 41 13 45 53 16 45 12.5% -1.20 [-1.80, -0.60] 1

Xingwang Li 2019 2.35 1.52 31 487 15 31 10.9% -2.52 [-3.27,-1.77] "

AR 2021 3.83 0.75 31 497 0.73 32 151% -1.14 [-1.51, -0.77] i

Fifk 2021 2.52 0.49 63 296 0.42 72 16.8% -0.44 [-0.60, -0.28]

BTk 2019 25 03 14 33 05 28 16.2% -0.80 [-1.04, -0.56] :

BRIk 2020 43 13 74 5.1 1.6 74 14.0% -0.80 [-1.27,-0.33] k
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Figure 7 Meta-analysis of VAS score on the first day after surgery between the NOSES group and the conventional

robotic group
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Figure 8 Meta-analysis of postoperative analgesia between the NOSES group and the conventional robotic group
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Figure 9 Meta-analysis of WBC on the first day after surgery between the NOSES group and the conventional

robotic group
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Figure 10 Meta-analysis of the first anal exhaust time after surgery between the NOSES group and the

conventional robotic group
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Meta-analysis of the first feeding time after surgery between the NOSES group and the conventional
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Figure 12 Meta-analysis of total postoperative complications between the NOSES group and the conventional

robotic group
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Figure 13 Subgroup Meta-analysis of postoperative complications between the NOSES group and the conventional

robotic group
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Figure 14 Meta-analysis of postoperative hospital stay between the NOSES group and the conventional robotic group
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