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Application of minimally invasive and ERAS in colorectal
surgery

LIU Xinxin, LIU Jiang, JIANG Zhiwei, XIAO Keshuai, LI Yuping, WANG Gang, PAN Huafeng

(Department of General Surgery,Research Institute of General Surgery, Nanjing University of Traditional Chinese Medicine/
Jiangsu provincial hospital of traditional Chinese medicine, Nanjing 210029, China)

Abstract Objective: To observe and analyze the short-term clinical effect of laparoscopic operation, Da Vinei robot
operation within perioperative accelerated rehabilitation surgery in colorectal surgery. Methods: 1139 patients undergoing
colorectal surgery in the author’ s medical unit from January 2010 to June 2018 were included in this clinical study. Operations
were performed on the left colon, right colon, sigmoid colon and rectum based on the different conditions and locations of
tumors. 414 cases in the conventional laparotomy group, 260 cases in the laparoscopic surgery group and 465 cases in the robot-
assisted surgery group, Enhanced recovery after surgery (ERAS) approach was adopted to all the surgeries. Indicators such
as perioperative intestinal ventilation, hospitalization time of each group were retrospectively analyzed, adverse reactions and
complications were also observed and recorded. Results: No significant differences in age, BMI, preoperative ASA grading and
postoperative pathological staging among three groups were found. No significant differences were found among groups with mean
postoperative gastrointestinal ventilation time (2.86 + 0.84 days) and postoperative hospitalization days (6.98 +4.39 days). The
overall incidence of postoperative complications 8.1% (92/1139) shows no difference in incidence and severity of postoperative
complications among groups. Conclusion: ERAS is a safe, economical and effective way to treat patients with colorectal cancer
under selective operation in perioperative management. The further application of minimally invasive surgery, including robotic
surgery, on colorectal surgery may lead to better short-term clinical outcomes. No obvious reduction of stress reaction was found
in minimally invasive surgery. The optimization of perioperative management in ERAS is the key to reduce stress reaction, and
surgical philosophy is more important than surgical technique.

Key words Colorectal surgery; Perioperative; Enhanced recovery after surgery (ERAS); Robotic surgery
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Figure 1A Trocar positions
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B 1B AREFE
Figure 1B Trocar positions in operation

B 1C EMERAERHEESE
Figure 1C Layer separation in radical resection of
rectal carcinoma

E1D EMFALESS
Figure 1D Blood vessel separation in rectal operation
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Table 1 Patient information and operation selected (x +s )
i TNM 4353
FAFR B Fie BMI
| [ ] \Y
FFREZER 369 57.83+12.73 22.4+3.8 8.40% 37.70%  22.80% 1.40%
Rl 120 57.35+11.21 21.8+3.5 8.30% 28.30% 10.00% 1.70%
MIZALER 47 57.33+10.32 22.1+3.7 8.50% 29.80% 8.50% 4.30%
FEER 45 61.33+10.99 22.6+4.0 11.10%  28.90%  11.10% 0%
BRHEER 140 59.21+10.92 22.0+3.8 9.30% 32.10% 17.90% 1.40%
MI/AEH 418  58.05+10.82 225+3.8 10.30%  33.50%  22.20% 4.30%
F=1.120, P=0.348 F=1.021, P=0.396 F=1.767, P=0.117
2.3 FFARBARRR idk 3 itig

ARG I K AE KA 8.1 % (92/1139) , 27
s ARG AE B KB >30d, HRTT )RR
Bi. &iad7aefilibe, AJEIEHACR R,
FARULE NG EIEHIGE AR 2017, G/
WS, JEHTT AT

28 B FHE ARG T AR OB,
SR RS EE R JE e, 12 R H AR S F
P JE HBUEG . R R, LSRR E
Jo DR S5 VR A2 T o 8 B AR B RS B R R
PRI TEE, DR B ERUESE A i ik gy, XiE 32 47
WA A 15 BIEH MR SR IR, 1
BB H AT R ARk R, 2 BB ARG &
Az J R B B M S I T PR AR R YT 20 iR
HHBA T, o 15 2 NUE R shib R r

Tk e S AR (ERAS ) 38 3 21 4 f i — 2t
CL BRI B2 2 0 S A A AL RS i, BRI AR A T
FAIAMRHOK-, ISR 1 H i
2007 AEAHUOTEEIN AT T ERAS R, JF
FEEWNE SRR T BT AR g R SN
BT . BT, s MR AE E N iE 241
BRI PAT TIRGF IR 51 IR R
B, s RSN LR b, DUBIERE 2=y
WtiE, AMBE. RREE. P, EFE . PRT RATECM
FWZERNZ S, TRTAE. . EEEZN
Rt BERRN T —EES P E AR
FARMRA L™, FTLIRESMEI, wlI
KA, WNRIT TR, disAEBET ), JF B4R

RRAIFIRE, 5 B TiEmisE TR, TREMWEE., NSRS R
*2 BEAUEEANZIEREARBERRE (x5)
Table 2 Observation indicators & hospitalization days (x +s )
FAARX Ik SRE ERESIRBE RS REFBRKREL
TS 352 1.61+1.00 5.48+2.43 2.91+1.04 7.02+4.48
2R 115 0.81+0.40 5.60 +2.82 3.06 +1.20 6.67 +3.56
s AL 44 1.02+0.80 572+2.73 2.86+1.35 743 +5.21
FEER 45 2.86+1.25 5.66 +2.22 2.80+1.05 6.13+4.45
R E M 138 3.58+1.12 5.80+1.78 2.98+1.30 6.83+4.10
s AE M 413 252+1.32 556+2.16 2.92+1.22 712 +4.51
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Figure 2 Hospitalization time
E: * R OR AL W A K G Jm B 45
%3 ARFFH XL Clavien-Dindo 24
Table 3 Clavien-Dindo grade for postoperative complications
FHEESBIR Bx Grade 1 Grade 2 Grade 3a  Grade 3b Grade 4 Grade 5
FEEM 352 21 2 2 2 1
BRRER 115 6 2 1
Vg AL 44 3 1
FEER 45 2 1 1 1
BRHEER 138 11 1 1 1
Vg AEM 413 24 3 2 2 1
BBIEL 1139 67 10 7 5 3

ik “HMRHERAD I U, 2 M 2006 AEFFIRIRER
FFARBIN R G ML, 64T T 5 — B B
MRIEARE ;. 2009 AR IR HEAT T 48 I Br e E £
e, G IS 2015 AEHEA T 45 =/ EL

VG 58 &, IEmEPREMERRT B,

AR, PLE AT AR ZEAE, Tt
FAEWIRIMY . B s R AEaUE, Hlas N TR
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