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[Abstract] Objective To investigate the distribution patterns and risk factors for multidrug-resistant bacterial pul-
monary infections in patients with oral squamous cell carcinoma (OSCC) undergoing flap reconstruction surgery, and to
provide evidence for infection prevention and treatment in this population. Methods This study was approved by the
institutional medical ethics committee. We retrospectively analyzed sputum culture results, antimicrobial susceptibility
testing data, and clinical records of 109 OSCC patients undergoing flap reconstruction. Chi-square tests were employed
to identify pathogens and risk factors for multidrug-resistant bacteria (MDR) in postoperative pulmonary infections. Mul-
tivariate logistic regression analysis was conducted to determine MDR risk factors and establish a nomogram prediction
model. The model’ s discriminatory power, accuracy, and clinical utility were evaluated using receiver operating charac-
teristic (ROC) curves, calibration curves, and decision curve analysis (DCA). Results Among the 109 patients, 52 had
negative sputum cultures and 57 tested positive, of whom 14 developed multidrug-resistant (MDR) pulmonary infec-
tions. Chi-square analysis revealed that blood transfusion, pre-existing pulmonary diseases, operation time = 490 min,
intraoperative blood loss > 400 mL, and abnormal BMI were significant risk factors for postoperative MDR infections
(P < 0.05). Multivariate logistic regression identified pre-existing pulmonary diseases, intraoperative blood loss > 400
mL, abnormal BMI, and operative duration > 490 min as independent risk factors for MDR infections (P < 0.05). The
nomogram prediction model for MDR infections demonstrated an area under the ROC curve (AUC) of 0.874 (95% CI-
0.775-0.973). The calibration plot showed good agreement between predicted and observed outcomes. DCA indicated a
net clinical benefit when the threshold probability for high-risk MDR infections ranged from 0.000 to 0.810. Common
MDR pathogens included MDR Pseudomonas aeruginosa, MDR Klebsiella pneumoniae, carbapenem-resistant Acineto-
bacter baumannii (CRAB), and methicillin-resistant Staphylococcus aureus (MRSA). Conclusion Among OSCC pa-
tients undergoing flap reconstruction, MDR pulmonary infections were predominantly caused by gram-negative bacteria
(including CRAB, MDR Pseudomonas aeruginosa, and MDR Klebsiella pneumoniae along with the gram-positive patho-
gen MRSA. Pre-existing pulmonary comorbidities, prolonged surgery duration (> 490 min), significant intraoperative
blood loss (> 400 mL), and abnormal BMI were confirmed as independent risk factors for these MDR infections. The no-
mogram predictive model incorporating these four variables demonstrated clinically reliable accuracy in risk stratifica-
tion for postoperative MDR pulmonary infections in this patient population.

[Key words] oral squamous cell carcinoma; multidrug-resistant organism; postoperative pneumonia; flap recon-
struction; nomogram; body mass index; meticillin-resistant Staphylococcus aureus; —carbapenem-resistant Acineto-
bacter baumannii
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Table 1  Temporal distribution of postoperative pulmonary in-
fections with multidrug-resistant bacteria in patients with OSCC

undergoing flap repair surgery n (%)

) Multidrug-resistant organism infec-
Postoperative day

tions (n=14)
Day 1 2(14.3)
Day 3 8 (57.1)
Day 5 4 (28.6)

OSCC: oral squamous cell carcinoma
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Table 2 Risk factor analysis for postoperative pulmonary infections with pathogens in patients with OSCC

undergoing flap repair surgery n (%)

No pathogenic bacteria ~ Pathogenic bacteria in-

Variable infection fection tly P
(n=52) (n=57)
Sex Female 22 (71.0) 9(29.0) 9.4 < 0.001
Male 30 (38.5) 48 (61.5)
Age < 60 years 36 (62.1) 22 (37.9) 10.25 < 0.001
> 600 years 16 (31.4) 35 (68.6)
Smoking No 35(59.3) 24 (40.7) 6.96 < 0.001
Yes 17 (34.0) 33 (66.0)
Drinking No 37(57.8) 27 (42.2) 6.35 0.001
Yes 15 (33.3) 30 (66.7)
Diabetes No 47 (51.1) 45 (48.9) 4.22 0.040
Yes 5(29.4) 12 (70.6)
Tracheostomy No 10 (52.6) 9 (47.4) 0.22 0.640
Yes 42 (46.7) 48 (53.3)
Preoperative serum albumin (x+s, g/L) 43.63+4.97 42.92+3.75 0.09 0.770
Flap types Pedicled flap 11 (47.8) 12 (52.2) 0.950
Free flap 41 (47.7) 45(52.3)
Blood transfusion No 50 (51.5) 47 (48.5) 5.21 0.020
Yes 2(16.7) 10 (83.3)
Operative time <490 min 42 (73.7) 17 (26.3) 28.42 < 0.001
> 490 min 10 (20.0) 40 (80.0)
Underlying pulmonary diseases No 34 (61.8) 21 (38.2) 8.86 <0.001
Yes 18(33.3) 36 (66.7)
Intraoperative blood loss <400 mL 48 (53.3) 42 (46.7) 6.55 0.001
> 400 mL 4 (21.1) 15 (78.9)
BMI Normal 26 (40.0) 39 (60.0) 3.83 0.050
Abnormal 26 (59.1) 18 (40.1)
1CU No 46 (54.8) 38 (45.2) 7.31 0.007
Yes 6 (24.0) 19 (76.0)
Postoperative bed rest time <3d 8(72.7) 3(27.3) 3.07 0.080
>3d 44 (44.9) 54 (55.1)
Tumor size <4 cm 43 (51.2) 41 (48.8) 1.78 0.180
>4 cm 9 (36.0) 16 (64.0)

BMI: body mass index, normal: 18.5-24 kg/m?; abnormal: < 18.5, or > 24 kg/m®. ICU: intensive care unit. 0SCC: oral squamous cell carcinoma
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Table 3 Risk factor analysis for postoperative pulmonary infections with multidrug-resistant bacteria in patients with OSCC

undergoing flap repair surgery n (%)
Non-multidrug-resistant or-  Multidrug-resistant or-
Variable ganism infection ganism infection Ve P
(n=43) (n=14)
Smoking No 20 (83.3) 4(16.7) 1.39 0.240
Yes 23 (69.7) 0(30.3)
Drinking No 22 (81.5) 5(18.5) 1.01 0.320
Yes 21 (70.0) 9(30.0)
Diabetes No 36 (80.0) 9(20.0) 2.40 0.121
Yes 7(58.3) 5(41.7)
Flap types Pedicled flap 9(75.0) 3(25.0) <0.01 1.000
Free flap 34 (75.6) 11(24.4)
Blood transfusion No 39 (83.0) 8 (17.0) 6.60 0.001
Yes 4 (40.0) 6 (60.0)
Operative time < 490 min 14 (73.7) 5(26.3) 4.42 0.036
= 490 min 29 (76.3) 9(23.7)
Underlying pulmonary diseases No 28 (96.5) 1(3.5) 7.04 <0.001
Yes 15 (53.9) 13(46.1)
Intraoperative blood loss <400 mL 36 (85.7) 6(14.3) 7.11 < 0.001
> 400 mL 7 (46.7) 8(53.3)
BMI Normal 33 (84.6) 6(15.4) 4.15 0.040
Abnormal 10 (55.6) 8 (44.4)
1CU No 30 (78.9) 8(21.1) 0.76 0.380
Yes 13(72.2) 6(27.8)
Postoperative bed rest time <3d 3(100.0) 0(0.0) 1.03 0.570
>3d 40 (74.1) 14 (25.9)
Tumor size <4 cm 34 (82.9) 7(17.1) 3.10 0.080
>4 cm 9(56.3) 7(43.7)

BMI: body mass index, normal: 18.5-24 kg/m? abnormal: < 18.5, or > 24 kg/m”. ICU: intensive care unit. O0SCC: oral squamous cell carcinoma
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Table 4 Multivariate logistic regression analysis of influencing factors for postoperative pulmonary infections with multidrug-resistant

bacteria in patients with OSCC undergoing flap repair surgery

Variable B SE Wals OR(95%CI) P
Intercept -1.999 1.051 3.617 0.057
Blood transfusion 0.932 0.934 0.996 2.539(0.407-15.829) 0.318
Underlying pulmonary diseases 2.667 1.341 3.965 14.392(1.040-199.217) 0.047
Intraoperative blood loss 2.051 0.921 4.960 7.774(1.279-47.251) 0.026
BMI 2.147 0.983 4.765 8.558(1.245-58.817) 0.029
Operative time -2.103 1.059 3.948 0.122(0.015-0.972) 0.047

OR: odds ratio. BMI: body mass index, normal: 18.5-24 kg/m?; abnormal: < 18.5, or > 24 kg/m* OSCC: oral squamous cell carcinoma
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