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ABSTRACT Objective: To analyze the common pathogenic bacteria and drug resistance of patients with abdominal infection after
colorectal cancer surgery, and to explore the risk factors and the effect on the prognosis of patients. Methods: A retrospective study was
conducted on 225 patients who underwent radical operation for colorectal cancer from January 2012 to January 2015. According to the
occurrence of abdominal infection after operation, the patients were divided into infection group (31 cases) and uninfected group (194
cases). The suspected infected patients were identified by pathogen culture and drug sensitivity test, and the risk factors of abdominal
infection after radical operation for colorectal cancer were analyzed. The mortality, progression-free survival (PFS) and recurrence rates
were compared between the two groups. Results: The incidence of abdominal infection with patients after colorectal cancer surgery was
13.77%. A total of 67 strains of strains detected, gram negative bacteria had the highest detection rate, followed by gram-positive bacteria
and fungi. Escherichia coli was sensitive to imipenem and the drug resistance rate was 0%. Klebsiella pneumoniae Was sensitive to
imipenem, Amikacin and tobramycin, and the drug resistance rates were 0%. Pseudomonas aeruginosa was sensitive to tobramycin, and
the drug resistance rate was 11.11%. Staphylococcus epidermidis was more sensitive to levofloxacin, tobramycin, ciprofloxacin and
imipenem, and the drug resistance rates were 0%, 0%, 12.50% and 12.50% respectively. Single factor analysis showed that abdominal
infection after colorectal cancer surgery was related to preoperative hemoglobin level, preoperative serum albumin level, diabetes
mellitus, TNM stage, Dukes stage, operation type, operation time, intraoperative bleeding, viscera resection, postoperative stoma,

anastomotic fistula and postoperative drainage tube retention time (P<0.05). Multiple Logistic regression analysis showed that combined
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diabetes mellitus, combined visceral resection, preoperative serum albumin level<35 g/L, operation time>160 min, postoperative stoma,

anastomotic fistula and postoperative drainage tube retention time2 11d were the independent risk factors of abdominal infection after

colorectal cancer surgery (P<0.05). Compared with the uninfected group, the 3-year mortality and recurrence rate of the infected group

was higher, and PFS was significantly shortened (P<0.05). Conclusion: Abdominal infection after colorectal cancer surgery is affected by

many factors, with high infection rate and poor prognosis. The infection pathogenic bacteria are mainly gram-negative bacteria, and the

antibiotics have certain resistance. Preventive measures should be taken for patients with diabetes mellitus, low preoperative serum

albumin level,intraoperative combined visceral resection, long operation time, postoperative stoma, anastomotic fistula and long

postoperative drainage tube retention time to prevent post-operative infection, and imipenem and tobramycin can be used to prevent and

treat peritoneal infection caused by drug-resistant bacteria after radical resection of colorectal cancer.
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Table 1 Pathogenic bacteria distribution of abdominal infection after colorectal cancer surgery

Pathogenic bacteria n %
Gram negative bacteria 45 67.16
Escherichia coli 15 22.39
Klebsiella pneumoniae 13 19.40
Pseudomonas aeruginosa 9 13.43
Acinetobacter baumannit 4 5.97
Enterobacter aerogenes 2 2.99
Proteus mirabilis 1 1.49
Enterobacter cloacae 1 1.49
Gram positive bacteria 16 23.88
Staphylococcus epidermidis 8 11.94
Staphylococcus aureus 5 7.46
Streptococcus pneumoniae 2 2.99
Enterococcus faecalis 1 1.49
Fungi 6 8.96
Total 67 100.00
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Table 2 Drug resistance of strains n(%)

Klebsiella pneumonia

Pseudomonas aeruginosa Staphylococcus epidermidis

Antibiotic Escherichia coli(n=15)
(n=13) (n=9) (n=8)

Piperacillin 7(46.67) 6(46.15) 5(55.56) 5(62.50)
Clindamycin 3(20.00) 8(61.54) 7(77.78) 7(87.50)

Imipenem 0(0.00) 0(0.00) 3(33.33) 1(12.50)
Ceftazidime 5(33.33) 3(23.08) 4(44.44) 3(37.50)
Ciprofloxacin 4(26.67) 6(46.15) 4(44.44) 1(12.50)

Amikacin 2(13.33) 0(0.00) 2(22.22) 7(87.50)
Tobramycin 3(20.00) 0(0.00) 1(11.11) 0(0.00)
Levofloxacin 4(26.67) 7(53.85) 4(44.44) 0(0.00)
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Table 3 Single factor analysis of abdominal infection after colorectal cancer surgery

Total number

Infection group

Clinical data Infection rate( % ) 2 P
(n=225) (n=31)
2 65 years 167 21 12.57 0.789 0.374
Age
<65 years 58 10 17.24
Male 125 15 12.00 0.748 0.387
Gender
Female 100 16 16.00
> 23 kg/m? 85 10 11.76 0.466 0.495
BMI
<23 kg/m? 140 21 15.00
Preoperative 2 110 g/L 129 11 8.53 7.017 0.008
hemoglobin level <110 g/L 96 20 20.83
Preoperative serum 2 35g/L 101 8 7.92 5.292 0.021
albumin level <35g/L 124 23 18.55
Yes 136 17 12.50 0.473 0.492
Hypertension
No 89 14 15.73
Yes 101 19 18.81 3.910 0.048
Diabetes mellitus
No 124 12 9.68
[ -1I stage 137 11 8.03 9.744 0.002
TNM stage
[T stage 88 20 22.73
A stage 53 2 3.77 17.474 0.000
Dukes stage B stage 75 5 6.67
C stage 97 24 24.74
Laparoscope 62 19 30.65 20.497 0.000
Operation type
laparotomy 163 12 7.36
2 160 min 72 17 23.61 8.618 0.003
Operation time
<160 min 153 14 9.15
Intraoperative = 300 mL 99 20 20.20 6.142 0.013
bleeding <300 mL 126 11 8.73
Yes 105 20 19.05 4.602 0.032
Viscera resection
No 120 11 9.17
Yes 111 21 18.92 4.874 0.027
Postoperative stoma
No 114 10 8.77
Yes 72 18 25.00 11.225 0.001
Anastomotic fistula
No 153 13 8.50
Postoperative 2 11d 85 18 21.18 9.356 0.002
drainage tube
<11d 140 13 9.29

retention time

it

FAILRI A i 2B, TR AR R H AT
RO ABLE H I BB ARG 5 R A I BARSMRET AR
PG TR TAEAWNGE, —E R LR T AR BgeR, H
55 HA A R e AR AT e U BRI I R AR

Jr B EIERAE , AT A B SO M £E S IS B R
Bz, AT REEAER % M 3 R ) LA o R A 77 3% i A 1
A e 420, AR S R s B B AR S R A IR g 31
11, AN 13.77% ., H 22 [V B R4S B A M S g
RS U S O PN 78 S I (1 I S R e S
BRI PR IUA BRI A — R TR 251k . KIIRA T L oe



DREYESSHE  biomed.cnjournals.com  Progress in Modern Biomedicine Vol19 NO.20 OCT.2019

- 3933 .

® 4 HEREAREEREELN S E R Logistic @MIFS 47

Table 4 Multivariate Logistic regression analysis of abdominal infection after colorectal cancer surgery

95% confidence

Variable Regression coefficient Standard error Wald «? P OR
interval
Combined diabetes mellitus 1.035 0.016 3.910 0.002 1.002 0.731-1.964
Combined visceral resection 1.056 0.008 4.602 0.025 2.421 0.134-5.838
Preoperative serum albumin
1.369 0.007 5.292 0.001 1.851 0.106-0.839
level<35 g/L
Operation time>160 min 2.923 0.001 8.618 0.000 2.965 0.204-1.739
Postoperative stoma 2.151 0.002 4.874 0.031 1.781 0.125-3.969
Anastomotic fistula 2.935 0.001 11.225 0.020 2.251 0.120-2.343
Postoperative drainage tube
2.724 0.001 9.356 0.008 3.092 0.008-2.935

retention time= 11 d

Uninfected group
—I1 Infection group

Infection group after elimination
—t— Uninfected group after elimination

Cumulative survival analysis

00 1000 2000 30.00 40.00
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Fig. 1 PFS in abdominal infection group and non infection group after

colorectal cancer operation
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