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[ Abstract ] Background and purpose: Modified radical mastectomy is an important approach for treating breast cancer, but

the risk of postoperative incision infection rate is relatively high, which can seriously affect the treatment outcome and prognosis of
these patients. This study aimed to investigate the etiological characteristics, related risk factors and changes of serum inflammatory
factors such as procalcitonin (PCT), C reactive protein (CRP), tumor necrosis factor-a (TNF-a), and interleukin-6 (IL-6) in patients
undergoing modified radical mastectomy. Methods: The clinical data of breast cancer patients admitted to the Third People's Hospital
of Zhengzhou from February 2019 to February 2022 were analyzed retrospectively. The pathogenic bacteria distribution and related
risk factors of postoperative incision infection and the changes of serum inflammatory factors such as PCT, CRP, TNF-a and IL-6
were explored. This study has been approved by the Medical Ethics Committee of the Third People's Hospital of Zhengzhou (No.:
2025-04-014-K01) and acquired the informed consent. The Strengthening the Reporting of Observational Studies in Epidemiology
(STROBE) checklist was followed for this case control study. Results: A total of 128 patients were enrolled in this study. All patients
underwent modified radical mastectomy were divided into infected group (n=22) and non-infected group (n=106) according to
whether incision infection occurred after surgery. The incision infection rate after modified radical mastectomy was 17.19% (22/128).
Twenty-six strains of pathogenic bacteria were isolated and cultured from 22 patients with postoperative incision infection. Among
these, 16 strains were Gram-positive, accounting for 61.54% (16/26), mainly staphylococcus aureus and enterococcus faecalis.
There were 10 Gram-negative strains, accounting for 38.46% (10/26), mainly escherichia coli and pseudomonas aeruginosa.
The influencing factors of incision infection after modified radical mastectomy included preoperative neoadjuvant chemotherapy,
intraoperative blood loss =300 mL, postoperative drainage volume =800 mL, drainage time =7 d, albumin <35 g/L, and white
blood cell count <4x10°/L (P<<0.05). Multivariate logistic regression analysis showed that preoperative neoadjuvant chemotherapy,
blood loss =300 mL, postoperative drainage volume =800 mL, duration of drainage time =7 d, albumin <<35 g/L and white blood
cell count <<4x10°/L were the independent influencing factors of incision infection after modified radical mastectomy (P<<0.05).
The peripheral blood levels of PCT, CRP, TNF-a and IL-6 in both groups increased compared with those before surgery, and those in
the infected group were higher than those in the non-infected group (P<<0.05). Conclusion: staphylococcus aureus and escherichia
coli were the main pathogens after modified radical breast mastectomy. Preoperative neoadjuvant chemotherapy, blood loss =300
mL, postoperative drainage volume =800 mL, drainage time =7 d, albumin <35 g/L and white blood cell count <4 X 10°/L were
the independent influencing factors. The levels of serum PCT, CRP, TNF-a and IL-6 could be used as effective indicators to predict
postoperative incision infection.

[ Key words ] Modified radical mastectomy; Incision infection; Etiology; Risk factors; Inflammatory factor
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Tab.1 Distribution of pathogenic bacteria in modified radical

mastectomy patients with postoperative infection

[n(%)]

Pathogenic bacteria Bacterial numbers (1=26)

Staphylococcus aureus 8(30.77)
Enterococcus faecalis 3(11.54)
Staphylococcus epidermidis 2 (7.69)
Staphylococcus haemolyticus 2 (7.69)
Streptococcus 1 (3.85)
E. coli 4 (15.38)
Pseudomonas aeruginosa 3(11.54)
Klebsiella pneumoniae 1 (3.85)
Acinetobacter baumannii 1(3.85)
Enterobacter cloacae 1(3.85)

| Breast cancer patients received modified radical mastectomy (n=150)

\ 4

Total excluded (n=22):

(D Combined with cardiac, hepatic or renal dysfunction (n=2);

(2) Combined with malignant tumors in other organs (n=4);

(3 Combined with autoimmune or inflammatory diseases (7=3);

(@ Patients used prophylactic antibiotic before and after surgery (n=13)

\

Patients included in analysis (n=128)

\ 4 Y

Infected group (n=22)

Non-infected group (7=106)

Bl NABENNNRHRREZE

Fig. 1 Flowchart of patients’ enrollment and exclusion procedure
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Tab.2 Resistance rate of major Gram-positive pathogens to

commonly used antibiotics

[n(%)]

Antibiotics Staphylococcus aureus — Enterococcus faecalis
Penicillin 7 (87.50) 3(100.00)
Ceftriaxone 6 (75.00) 0 (0.00)
Gentamicin 1(12.50) 2 (66.67)
Clindamycin 1(12.50) 0 (0.00)
Levofloxacin 3(37.50) 1(33.33)
Tetracycline 2 (25.00) 0 (0.00)
Rifampicin 1(12.50) 0 (0.00)
Oxacillin 1(12.50) 0 (0.00)
Vancomycin 0 (0.00) 0 (0.00)
Erythromycin 1(12.50) 0(0.00)

®3 FEE=ZRAURERXNERIEAYHmHZEER
Tab.3 Resistance rate of major Gram-negative pathogens to

commonly used antibiotics

[n(%)]
Antibiotics E. coli Pseudomonas aeruginosa

Penicillin 4 (100.00) 3 (100.00)
Ceftazidime 3(75.00) 3 (100.00)
Amikacin 0(0.00) 0(0.00)
Gentamicin 2 (50.00) 2 (66.67)
Meropenem 0 (0.00) 0(0.00)
Rifampicin 0 (0.00) 0(0.00)
Levofloxacin 1(25.00) 1(33.33)
Tobramycin 0 (0.00) 0 (0.00)
Lincomycin 0(0.00) 0 (0.00)
Azithromycin 0(0.00) 1(33.33)
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Tab. 4 Univariate analysis of surgical incision infection
[n(%)]
Case n infection Non-infection X value P value
Agelyear 0.196 0.658
=45 82 15(18.29) 67(81.71)
<45 46 7(15.22) 39(84.78)
BMI/(kg-m™) 2.974 0.085
=25 49 12(24.49) 37(75.51)
<25 79 10(12.66) 69(87.34)
Comorbidity 1.856 0.603
Hypertension 20 5(25.00) 15(75.00)
Diabetes 12 3(25.00) 9(75.00)
COPD 8 1(12.50) 7(87.50)
No 88 13(14.77) 75(85.23)
TNM stage 0.603 0.437
I 0 0(0.00) 0(0.00)
I 62 9(14.52) 53(85.48)
Iir 66 13(19.70) 53(80.30)
v 0 0(0.00) 0(0.00)
Pre-NC 9.585 0.0021
Yes 40 13(43.33) 27(67.50)
No 88 9(10.23) 79(89.77)
ASA grade 2916 0.233
I 26 7(26.92) 19(73.08)
Il 64 11(17.19) 53(82.81)
Iir 38 4(10.53) 34(89.47)
Surgery time #/min 1.179 0.278
=120 68 14(20.59) 54(79.41)
<120 60 8(13.33) 52(86.67)
Blood loss V/mL 11.997 <<0.01
=300 46 15(32.61) 31(67.39)
<300 82 7(8.54) 75(91.46)
Drainage V/mL 29.024 <0.01
=800 34 16(47.06) 18(52.94)
<800 94 6(6.38) 88(93.62)
Drain time #/d 10.951 <0.01
=7 58 17(29.31) 41(70.69)
<7 70 5(7.14) 65(92.86)
Albumin/(g-L™) 7.584 0.006
=35 69 6(13.04) 63(91.30)
<35 59 16(22.03) 43(72.88)
WBC/L 4.269 0.039
=4x10° 72 8(13.89) 64(88.89)
<4x10’° 56 14(21.43) 42(75.00)

COPD: Chronic obstructive pulmonary disease; Pre-NC: Preoperative neoadjuvant chemotherapy; WBC: White blood cell.
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Tab.5 Multivariable logistic regression analysis of surgical incision infection

Factors p S.E. Wald OR 95% CI P value
Pre-NC 1.614 0.388 17.266 5.021 2.345-10.747 <<0.01
Blood loss=300 mL 1.876 0.392 22.871 6.525 3.025-14.075 <0.01
Drainage=800 mL 2.758 0.430 41.121 15.769 6.787-36.635 <0.01
Drain time=7 d 1.998 0.421 23.575 7.376 3.292-16.523 <0.01
Albumin<<35 g/L 1.363 0.475 8.239 0.256 0.101-0.649 <0.01
WBC<4X10°/L 0.773 0.404 3.668 0.462 0.209-1.018 0.035

Pre-NC: Preoperative neoadjuvant chemotherapy; WBC: White blood cell.

*6 PIORFAMAERRART . REMERERTFHKTFELE

Tab. 6 Comparison of serum inflammatory levels before and after surgery between infection and non-infection group

PCT/(ng-mL")

CRP/(ng-mL™")

TNF- « /(ng-mL™") IL-6/(ng-mL™")

Group Case n
Pre-operation Post-operation Pre-operation Post-operation Pre-operation Post-operation Pre-operation Post-operation
Infection 22 0.35+0.22 5.36+0.74 724+149 35474537  0.14+0.08 3.17%0.62 521+£0.72 25241+6.83
Non-infection 106 0.32+0.18 2.94+1.92 6.78+1.72 18.49+4.58  0.12+0.04 0.85+£0.57 487+0.94 12.38+5.64
t value” 0.684 12.796 1.058 15.352 1.743 17.114 1.600 9.375
P value’ 0.495 <<0.001 0.292 <0.001 0.084 <0.001 0.112 < 0.001

" Infection group compared with non-infection group.
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