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ABSTRACT Objective: To investigate the risk factors of abdominal infection after pancreaticoduodenectomy and analyze its
etiological characteristics and drug sensitivity test. Methods: The clinical data of 60 cases undergoing pancreaticoduodenectomy in the
967th Hospital of the PLA Joint Logistics Support Force from January 2016 to December 2018 were retrospectively analyzed, the risk
factors for postoperative abdominal infection were analyzed. The distribution and drug resistance of pathogenic bacteria in patients with
postoperative abdominal infection were analyzed according to the results of bacterial culture and drug sensitivity test. Results: Univariate
analysis showed that intraoperative blood transfusion, pulmonary infection, biliary fistula and pancreatic fistula were all related to the
occurrence of abdominal infection (P<0.05). Multivariate Logistic regression analysis showed that intraoperative blood transfusion greater
than 1000 mL, pulmonary infection, biliary fistula and pancreatic fistula were risk factors for abdominal infection after
pancreaticoduodenectomy (P<0.05). A total of 54 strains were cultured in the peritoneal drainage fluid of 20 patients with postoperative
abdominal infection. Among them, 23 strains (42.59%), 28 strains (51.85%) and 3 strains (5.56%) were Gram-positive bacteria. The main
Gram-positive bacteria (Enterococcus faecalis, Staphylococcus epidermidis) were less sensitive to ciprofloxacin and erythromycin, all
were below 17.00%, the sensitivity rates to linezolid and vancomycin were 100.00%. The main Gram-negative bacteria (Escherichia coli,
Klebsiella pneumoniae and Enterobacter cloacae) less sensitive to ceftazidime, cefazolin and piperacillin, all were below or equal to
25.00%, the susceptibility rates to gentamicin and imipenem were higher, all were higher or equal to 80.00%. Conclusion: Excessive
blood transfusion during operation and occurrence of pulmonary infection, biliary fistula and pancreatic fistula are risk factors for
abdominal infection after pancreaticoduodenectomy. Antibiotics should be use targetedly in clinic according to the results of drug

sensitivity test.
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Table 1 Univariate analysis of abdominal infection after pancreaticoduodenectomy[n(%)]

Abdominal infection

Indexes n X’ P

Positive Negative

= 50 34 12(35.29) 22(64.71) 0.136 0.713

Age(years old)

<50 26 8(30.77) 18(69.23)

Male 33 13(39.39) 20(60.61) 1.212 0.271

Gender

Female 27 7(25.93) 20(74.07)

Intraoperative blood > 1000 18 11(61.11) 7(38.89) 8.929 0.003
transfusion(mL) <1000 42 9(21.43) 33(78.57)

=8 15 8(53.33) 7(46.67) 3.600 0.058

Operative time(h)

<8 45 12(26.67) 33(73.33)

Preoperative reduction Yes 26 9(34.62) 17(65.38) 0.034 0.854
of jaundice No 34 11(32.35) 23(67.65)
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Table 1 Univariate analysis of abdominal infection after pancreaticoduodenectomy[n(%)]

Abdominal infection

Indexes n x P
Positive Negative
Pathological Malignant 52 18(34.62) 34(65.38) 0.018 0.893
examination results Benign 8 2(25.00) 6(75.00)
Yes 10 7(70.00) 3(30.00) 5.415 0.020
Pulmonary infection
No 50 13(26.00) 37(74.00)
Yes 8 6(75.00) 2(25.00) 5.210 0.022
Biliary fistula
No 52 14(26.92) 38(73.08)
Yes 12 8(66.67) 4(33.33) 5.742 0.017
Pancreatic fistula
No 48 12(25.00) 36(75.00)
Delayed gastric Yes 5 2(40.00) 3(60.00) 0.027 0.869
emptying No 55 18(32.73) 37(67.27)
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Table 2 Multivariate Logistic regression analysis of abdominal infection after pancreaticoduodenectomy
Risk factors Regression coefficient Standard error Wald +” P OR 95%ClI
Intraoperative blood
0.964 0.423 5.194 0.023 2.622 1.144-6.008
transfusion= 1000 mL
Pulmonary infection 1.212 0.526 5.309 0.021 3.360 1.198-9.421
Biliary fistula 1.034 0.521 3.939 0.047 2.812 1.013-7.808
Pancreatic fistula 1.365 0.548 6.204 0.013 3916 1.338-11.462
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PRRR, JLA L BT 23 Bk (42.59%). BT 28 # Table 3 Pathogenic bacteria analysis of abdominal infection after
(51.85%) FLH 3 ¥ (5.56%) , HEZ AT 6 MIBERES B KGR A pancreaticoduodenectomy[n(%)]

VA BRUE 98 SO BRI TR PR IR TR 3R B A 4 BR TR R 194 Strain types Name of strain n

TR -

Wit - % 3. Gram -pOSItIVB Enterococcus faecalis 8(14.81)
24 BT BB EERGHEEBRLTIEEZHEREHGH bacteria(n=23)
iﬁgﬁﬁ*ﬁ' Enterococcus faecium 7(12.96)

T MR (R E SRR R A R )X Staphylococcus epidermidis 6(11.11)
WAV R AL R HUBCRAR, R T 17.00%, X F) 23w i il Staphylococcus aureus 2(3.70)
TR WUBCRE Y4 100.00%, HEAN R B A BR 3R 67 Gram-negative .

. Escherichia coli 10(18.52)
WO T/ IAREET IR U2 100.00%., T2 4. bacteria(n=28)
25 BB EEREEREBREEE L ARG Kiebsiclla pnewmoniae s14.81)
KIS Enterobacter cloacae 5(9.26)

FEE AR (KRBRARE TR EIAE B EH Pseudomonas aeruginosa 2(3.70)
B )X ST | Sk A s AR 7 P8 A B SRR A8 AIK SR TFEk Acinetobacter citri 2(3.70)
T 25.00%, X R REER e g 0 0BR3489 Tk Xanthomonas maltophilia 1(1.85)

4T 80.00%., WFE 5. Fungus(n=3) White fungus 3(5.56)
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Table 4 Drug susceptibility test of major Gram-positive bacteria in abdominal infection after pancreaticoduodenectomy[n(%)]

Antibacterial drugs Enterococcus f(wcu,li.s'( n=8)

Enterococcus faecium(n=7) Staphylococcus epidermidis(n=6)

Ciprofloxacin 1(12.50)
Gentamicin 4(50.00)
Levofloxacin 5(62.50)
Linezolid 8(100.00)
Rifampicin 2(25.00)
Quinoputin/Dafoputin 1(12.50)
Tetracycline 1(12.50)
Vancomycin 8(100.00)
Erythromycin 0(0.00)

1(14.29) 1(16.67)
2(28.57) 3(50.00)
1(14.29) 3(50.00)
7(100.00) 6(100.00)
1(14.29) 6(100.00)
5(71.43) 6(100.00)
2(28.57) 5(83.33)
7(100.00) 6(100.00)
0(0.00) 1(16.67)
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Table 5 Drug susceptibility test of major Gram-negative bacteria in abdominal infection after pancreaticoduodenectomy([n(%)]

Antibacterial drugs Escherichia coli(n=10)

Klebsiella pneumoniae(n=8) Enterobacter cloacae(n=5)

Ampicillin/Sulbactam 1(10.00)
Amikacin 9(90.00)
Ceftazidime 2(20.00)
Cefazolin 1(10.00)
Ciprofloxacin 4(40.00)
Gentamicin 8(80.00)
Imipenem 10(100.00)
Piperacillin/Tazobactam 7(70.00)
Piperacillin 2(20.00)
Gatifloxacin 6(60.00)

4(50.00) 1(20.00)
7(87.50) 5(100.00)
2(25.00) 1(20.00)
2(25.00) 1(20.00)
5(62.50) 4(80.00)
7(87.50) 4(80.00)
8(100.00) 5(100.00)
7(87.50) 4(80.00)
2(25.00) 1(20.00)
7(87.50) 4(80.00)
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