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Analysis of risk factors and prognosis of intra-abdominal infection

after robotic-assisted radical gastric cancer resection
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Abstract

Background and Aims: Intra-abdominal infection is a common complication after radical gastrectomy
for gastric cancer. However, there are few studies concerning the influencing factors for intra-abdominal
infection after robotic-assisted radical gastrectomy and the associated prognosis. Therefore, this study
was conducted to analyze the risk factors for intra-abdominal infection after robotic-assisted radical
gastrectomy and the associated prognosis, so as to provide a reference for clinical practice.

Methods: The clinical data of 262 gastric cancer patients undergoing robotic-assisted radical
gastrectomy from January 2017 to March 2021 in the First Department of General Surgery, Gansu
Provincial Hospital were reviewed. The incidence of postoperative intra-abdominal infection and its
influencing factors as well as the influence of postoperative intra-abdominal infection on the treatment
outcomes and prognosis of the patients were analyzed.

Results: Among the 262 patients, postoperative intra-abdominal infection occurred in 14 cases (5.34%).
The causes for infection were intraperitoneal abscess in 12 cases (4.58%), transverse colon fistula in one
case (0.38%) and pancreatic fistula in one case (0.38%), respectively; the Clavien-Dindo classification
included grade II in 9 cases (3.44%), grade Illa in 4 cases (1.53%), and grade IIIb in one case (0.38%).
The results of univariate analysis showed that body mass index (BMI), preoperative albumin,
preoperative anemia, tumor diameter, synchronous other organ resection, intraoperative blood loss,
pTNM stage, N stage, lymphovascular invasion, nerve invasion and the percentage of neutrophils
(NEUT% ) on postoperative day (POD) 3 were significantly associated with the occurrence of intra-
abdominal infection after robotic-assisted radical gastrectomy (all P<0.05). the results of multiple
logistic regression analysis revealed that BMI <18.5 kg/m* (OR=11.160, 95% CI=2.289-54.410, P=
0.003), preoperative albumin <30 g/L (OR=6.612, 95% CI=1.630-26.820, P=0.008), synchronous other
organ resection (OR=5.236, 95% CI=1.068-25.661, P=0.041), tumor lymphovascular invasion (OR=
8.151, 95% CI=1.771-37.52, P=0.007) and NEUT% on POD 3 (OR=1.208, 95% CI=1.069-1.366, P=
0.003) were independent risk factors for intro-abdominal infection in patients after robotic-assisted
radical gastrectomy. The results ROC curve analysis of the NEUT% on POD 1, 3 and 7 demonstrated
that the NEUT% on POD 3 had the largest AUC (0.805) for diagnosis of intra-abdominal infection, with
the cut-off value of 82.65%, sensitivity of 71.4% and specificity of 84.7%. In patients with postoperative
intro-abdominal infection compared with those without intro-abdominal infection, the time to first gas
passage, time to first food intake, volumes of abdominal drainage on POD 1 to 7, time to drainage tube
removal, length of postoperative hospital stay and total medical cost were all significantly increased (all
P<0.05). The results of survival analysis indicated that the overall survival rate of patients with intro-
abdominal infection was lower than that of patients without intro-abdominal infection (45.4% vs. 67.8%,
P=0.046).

Conclusion: For patients with above risk factors, aggressive preventive measures against intro-
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abdominal infection should be implemented after robotic-assisted radical gastrectomy, and thereby

promotes the postoperative recovery and improves the postoperative prognosis of them. The NEUT% on

POD 3 has certain application value for predicting intro-abdominal infection after robotic-assisted

radical gastrectomy.
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Stomach Neoplasms; Gastrectomy; Robotic Surgical Procedures; Intraabdominal Infections; Risk Factors; Prognosis
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Figure 1 Trocar layout of the '"3+2" mode for robotic-

assisted radical gastrectomy
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Table 1 Univariate analysis of the occurrence of intra-abdominal infection after robotic-assisted gastrectomy

AL B[R aie] Y ez ani|
3 P 5 P
g (n=14) (ne2ip) X 2k (n=14) (e2ip) X
RS n(%)] pTNM 43-#H[n(%)]
<60 8(57.14) 128(51.61) I 1(7.14) 52(20.97)
0.162  0.687
>60 6(42.86) 120(48.39) 1 1(7.14) 84(33.87)  8.013 0.013
A (%)] I 12(85.72) 112(45.16)
L 10(71.43)  206(83.06) T #An(%)]
0.566 0.452
g3 4(28.57) 42(16.94) T1 1(7.14) 37(14.91)
BMI [kg/m*,n(%)] T2 2(14.29) 21(8.47)
2.586 0.448
<18.5 5(35.71) 22(8.87) T3 9(64.28) 120(48.39)
10331 0.006
>18.5 9(64.29) 226(91.13) T4 2(14.29) 70(28.23)
AHTE&EA/L,n(%)] N #n(%)]
<30 9(64.29) 53(21.37) NO 2(14.29) 105(42.34)
8.289 0.001
>30 5(35.71) 195(78.63) N1 1(7.14) 50(20.16)
9.133  0.017
RAETAL M (%)] N2 3(21.43) 28(11.29)
e 9(64.29) 72(29.03) N3 8(57.14) 65(26.21)
7711 0.013
o 5(35.71) 176(70.97) JibseE AR EE [0 (% )]
it B lem,n(%)] K54k 2(14.29) 82(33.06)
<4 3(21.43) 140(56.45) K- 531k 5(35.71) 64(25.81)
5220 0.010 3.389  0.311
>4 11(78.57)  108(43.55) 4k 6(42.86) 94(37.90)
AR IHAER(%)] [=Vate 1(7.14) 8(3.23)
H 5(35.71) 52(20.97) RELEE T S BUH, n (% )]
1.693 0333
B/ 9(64.29) 196(79.03) <30 9(64.29) 179(72.18)
— 0.407 0.739
AR XIHF AR [n(%)] =30 5(35.71) 69(27.82)
H 1(7.14) 7(2.82) WREL I RAL I (%)]
0.013  0.908
T 13(92.86)  241(97.18) f 10(71.43) 95(38.31)
A 4753 0.014
YIRRE Fl[n(%)] G 4(28.57) 153(61.69)
o E 4(28.57) 108(43.55) PRI (%)]
0.680 0.270
B 10(71.43) 140(56.45) H 11(78.57) 128(51.61)
) 2.860 0.049
AR HEA R DIBR R (%) I 3(21.43) 120(48.39)
P 5(35.71) 16(6.45) kg (%))
15391 0.001
& 9(64.29) 232(93.55) fi 8(57.14) 111(44.76)
‘ 0.820 0.365
FARF A [min, n(%)] G 6(42.86) 137(55.24)
<300 9(64.29) 171(68.95) NEUT% (% *+ s)
0.134  0.944
>300 5(35.71) 77(31.05) FNERE 87.1646.64  86.80+45.54 -0.029 0.977
A I (mLL, (%) ARIF3d 83.70+£5.40  76.14+7.51 -3.711 <0.001
<200 6(42.86) 180(72.58) RIF7d 75.04+9.24  71.77+7.35 -1.598 0.111
5.685 0.037
=200 8(57.14) 68(27.42)
AT (%))
& 1(7.14) 1(0.40)
1.570 0.104
F 13(92.86)  247(99.60)
2.2 Logistic ZEZEVFH B . iR vk B I AR AR AR R AR 3 K NEUT% J2: &

Logisticgm%%EUﬂﬁj\*ﬁéﬁ%ﬁﬁ?: B BMI< FREEEBIEBRENM S, ERHNR (¥ P<
18.5 kg/m* . AR Hj & 1<30 gL, KR HEA LRI 0.05) (%£2),
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Table 2 Multivariate analysis of the occurrence of intra-abdominal infection after robot-assisted radical gastrectomy for

gastric cancer

7N ES B SE Wald P OR(95% CI)
BMI 2412 0.808 8.906 0.003 11.160(2.289~54.410)
ARETEEE 1.889 0.714 6.991 0.008 6.612(1.630~26.820)
A MERS IR 1.655 0.811 4.167 0.041 5.236(1.068~25.661)
N EAIIR=3 = 2.098 0.779 7.254 0.007 8.151(1.771~37.526)
RJF 3 d NEUT% 0.189 0.063 9.124 0.003 1.208(1.069~1.366)
2.3 NEUT%Tlfr{Er) ROC i %k 5 i B ARG R R A B AR, 25 R R

AR BARGEE 1. 3. 7TKNEUT%AE N AR JG % 3 K NEUT% AUC i K, }0.805, # il
& 48 4517 ROC #2670 #r, £ 4 5 i K Youden $§ WifE hy 82.65% , HRE H 71.4% , %55 N 84.7%
BB 1k 5 X R Y B R AE SR I AL 2% N 4 B B R AR (#£3-4) (K2),

#3 ARENEUT%TMH AR ANESBEREARER EERERERERAUC
Table 3 The AUC of postoperative NEUT % for predicting intra-abdominal infection after robotic-assisted radical gastrectomy

[EZNEES AUC SE P 95% CI
ARJFH5 1K NEUT% 0.601 0.078 0.203 0.449~0.754
RIFH 3 K NEUT% 0.805 0.059 <0.001 0.690~0.921
A4 7R NEUT% 0.656 0.082 0.049 0.496~0.816

®4 AREFE1. 3. TRXNEUT%XI 188 A B BRI R & £ RS B p Tl S48
Table 4 Predictive cut-off value of the first, third, and 7th d NEUT% after surgery for intra-abdominal infection after robotic-
assisted radical gastrectomy

[EZNSES Youden #5 %4 REE (%) RS (%) S A ERIBTE (%) FRAEABISA L FIHEABISA L
ARJFH 1R NEUT% 0.262 100 26.2 80.90 1.355 0
RIG% 3K NEUT% 0.561 71.4 84.7 82.65 4.667 0.338
ARJFH TR NEUT% 0.416 714 70.2 74.65 2.396 0.407
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Figure 2 The ROC curves of postoperative NEUT% for ! s
diagnosis of intra-abdominal infection after 94.8% . 82.8% . 734%, é&‘ AL B 15 IR I 2 A7 5 08
robotic-assisted radical gastrectomy 67.8%; BYLHBEARIG 1, 2. 34ELEFRTH] R

78.6% . 70.4% . 54.4% , 1k FH7 A S AR
45.4% , Hpi LRI R 394N B, W4 B R A TE
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Table 5 Comparison of postoperative recovery status and hospitalization costs between the two groups of patients

IR GER} TR (n=14) ARG (n=248) i P
TGS E (D) 2.93+0.47 2.17+0.64 -4.345 <0.001
R R E (d) 4.21+0.58 3.5320.50 -4.924 <0.001
JEEE 51 it (ml)
RIGH 1R 224.29+61.73 152.14+64.46 -4.083 <0.001
RIGH IR 113.57+28.49 77.88+35.60 -3.683 <0.001
RIGH 5K 57.14+26.14 32.29+21.43 -4.172 <0.001
RIGH TR 29.64+15.62 6.11£8.46 -9.568 <0.001
JE I 5 | A AR BRI TR () 9.64+1.95 6.84+4.52 2304 0.022
ARIEFERBERE(D) 15.07+4.60 10.63+2.03 —7.241 <0.001
{EBE B H D) 105 511.78+28 956.46 90 284.35+20 829.11 -2.601 0.010
s, HSHUPRA M, AR5 M &
Ll R, BN — IR B, PLAs A B
< 804 T AR LI B B R TR R RO A T
ﬁ 60 R 3FAR AT BIERAE K R % BTG
4, S AEL LR 5 4 D A TS A R
=
- R T IFRCAL, I Tl SO R 5 T AL
P SANTF R, HLES AW 1 H i A0 T 28 9F %
0 .
0 12 24 36 48 60 JiE = T H AR P 4

A
E3 MARERELEFHE

Figure 3 Postoperative overall survival curves of the two

groups of patients
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