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Analyses of etiology characteristics and risk factors for
postoperative infection in patients underwent oral and
maxillofacial surgery
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ABSTRACT Objective: To retrospectively analyze the etiological characteristics and risk factors for
postoperative infection in the patients who underwent oral and maxillofacial surgery, and to provide the
reference for clinical infection prevention and control and formulation of antibacterial treatment strategies.

Methods: A total of 462 inpatients were selected who underwent oral and maxillofacial surgical treatment at
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our hospital from May 2021 to September 2024. Based on the occurrence of postoperative infection, they
were divided into infection group (130 cases) and non-infection group (332 cases). The distribution and the
antibacterial drug susceptibility of the pathogenic bacteria in clinical specimens from the patients in infection
group were analyzed. Univariable analysis was performed for the surgical data of the patients in two groups,
and variables showing significant differences were further included in the multivariable Logistic regression
model to screen for independent risk factors for postoperative infection in oral and maxillofacial surgery
patients. Results: In clinical specimens from the patients in infection group, Gram-negative bacteria were
the main pathogens (57.4% ), with the susceptibility rates of common strains to cefepime, meropenem,
and levofloxacin and so on exceeding 90%. The susceptibility rates of Gram-positive bacteria such as
Staphylococcus and Streptococcus to vancomycin and chloramphenicol were greater than 70%. The
univariate analysis results showed that there were statistically significant differences between the patients in
two groups in age, surgical risk assessment level, surgical complexity, intraoperative blood loss, duration
of surgery, placement of post-operative drainage device, implantation of medical device and performance of
temporary tracheotomy (P<Z0.05). The results of multivariate Logistic regression analysis showed that
high surgical complexity (P=0.022), increased intraoperative blood loss (P==0.005), and high surgical
risk assessment level (P=0.001) were the independent risk factors for postoperative infection in the
patients underwent oral and maxillofacial surgery. Conclusion: Postoperative infections in oral and
maxillofacial surgery are mainly caused by Gram-negative bacteria, and antibacterial therapy should be

guided by drug susceptibility results. Perioperative management should be intensified for high-risk patients

to reduce the incidence of infection.
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Tab.1 Variables from clinical data in patients and their

assignments

Variable Assignment
Age (year) 0:<60,1:=>60
Surgical risk assessment level (NNIS score) 0:<2,1: =2

Surgical complexity (number of surgical procedures) — 0:<<3,1:2>3

Intraoperative blood loss (mL.) 0:<C200,1:2200

Duration of surgery (h) 0:<<3,1:23
Placement of post-operative drainage device 0:No,1:Yes
Implantation of medical device 0:No,1:Yes
Performance of temporary tracheotomy 0:No,1:Yes
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Tab. 2 Distributions of pathogenic bacteria in post-operative

infection patients

Pathogenic bacteria Count  Composition ratio (/%)
Total 209 100.00
Gram-positive bacteria 84 40.19
Staphylococcus aureus 6 2.87
Staphylococcus epidermidis 15 7.18
Streptococcus constellatus 17 8.13
Streptococcus gallolyticus 12 5.74
Streptococcus salivarius 9 4.31
Streptococcus anginosus 4 1.91
Enterococcus faecalis 12 5.74
Gemella morbillorum 9 4.31
Gram-negative bacteria 120 57.42
Enterobacter cloacae 29 13.88
Serratia marcescens 12 5.74
Klebsiella oxytoca 7 3.35
Klebsiella pneumoniae 5 2.39
Acinetobacter baumannii 5 2.39
Proteus mirabilis 5 2.39
Pseudomonas aeruginosa 51 24.40
Eikenella corrodens 3 1.44
Capnocytophaga sputigena 3 1.44
Fungi 5 2.39
Candida albicans 5 2.39
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Tab.3 Drug susceptibilities of Gram-positive bacteria from

clinical specimens (/%) ]
Antibacterial Staphylococcus — Streptococcus  Enterococcus
drug (n=21) (n=42) Jaecalis (n=12)
Penicillin 3(14.3) 39(92.9) 12(100.0)
Oxacillin 3(14.3) — -
Ampicillin — 27(64.3) 12(100.0)
Ceftriaxone — 42(100.0) -
Cefepime — 39(92.9) -
Meropenem — 42(92.9) —
Vancomycin 21(100.0) 42(100.0) 12(100.0)
Chloramphenicol 15(71.4) 42(100.0) 12(100.0)
Daptomycin 21(100.0) 42(100.0) 12(100.0)
Linezolid 21(100.0) 42(100.0) 12(100.0)
Levofloxacin 9(42.9) 33(78.6) —
Ciprofloxacin 9(42.9) — —
Moxifloxacin 15(71.4) — —
Tetracycline 15(71.4) 6(14.3) —
Azithromycin 3(14.3) 3(7.1) -
Erythromycin 3(14.3) 3(7.1) 0(0)
Clindamycin 6(28.6) 9(21.4) 0(0)
Gentamicin 12(57.1) — 12(100.0)
Doxycycline 21(100.0) 3(25.0)

—”:No data.

A IR PRARA SR IR EE = B 1k B A 25 4 R
Tab.4 Drug susceptibilities of Gram-negative bacteria from

clinical specimens [n(yn/%)]
Antibacterial drug Enterobacteriaceae  Pseudomonas
(n=63) (n=51)
Piperacillin/ Tazobactam 63(100.0) 51(100.0)
Ticarcillin/Clavulanic acid 57(90.5) 51(100.0)
Cefotaxime 45(71.4) —
Ceftazidime 54(85.7) 51(100.0)
Cefepime 60(95.2) 51(94.1)
Imipenem 63(100.0) 48(100.0)
Meropenem 63(100.0) 51(100.0)
Levofloxacin 57(90.5) 51(100.0)
Ciprofloxacin 51(81.0) 51(100.0)
Gentamicin 60(95.2) 51(100.0)
Tobramycin 57(90.5) 51(100.0)
Minocycline 57(90.5) —

—”:No data.
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Tab.5 Clinical data of patients in two groups [n(n/%)]
Variable Non-infection group (n=332) Infection group (n=130) 7 P
Age (year)
<60 235(65.7) 75(61.5) 7.252 0.007
=60 97(27.1) 55(38.5)
Surgical risk assessment level
<2 205(57.2) 38(29.2) 39.616 <20.001
=2 127(35.5) 92(70.8)
Surgical complexity
<3 172(48.2) 22(16.9) 46.670 <20.001
=3 160(44.6) 108(83.1)
Intraoperative blood loss (mL.)
<200 158(32.8) 46(35.4) 5.644 0.017
=200 174(27.1) 84(64.6)
Duration of surgery (h)
<3 207(57.5) 36(27.7) 45.005 <20.001
=3 125(34.9) 94(72.3)
Placement of post-operative drainage device
No 176(53.0) 26(20.0) 41.376 <<0.001
Yes 156(47.0) 104(80.0)
Implantation of medical device
No 186(51.8) 50(38.5) 11.531 <20.001
Yes 146(41.0) 80(61.5)
Performance of temporary tracheotomy
No 270(81.3) 76(38.5) 25.971 <20.001
Yes 62(18.7) 54(41.5)
F6 ARJFEPEREZLMERKNLEE Logistic 1 H 4
Tab.6 Multivariate Logistic regression analysis on influencing factors of postoperative infection
Variable B SE Wald y* OR 95%CI P
Surgical complexity (=3) 1.367 0.598 5.229 3.924 1.216—12.664 0.022
Intraoperative blood loss (=200 mlL.) 2.653 0.939 7.978 14.197 2.253—89.477 0.005
Surgical risk assessment level (=2) 1.701 0.535 10.109 5.478 1.920—15.628 0.001
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