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Abstract To investigate the clinical effects and related mechanism of antibiotic bone cement
in treating moderate to severe diabetic foot infection (DFI).Methods: A prospective
randomized controlled clinical study was conducted. A total of 167 patients with moderate to
severe diabetic foot infection (DFI) who visited the Department of Endocrinology of People's
Hospital of Zhengzhou University from September 2020 to October 2022 were selected as
the research subjects. For the 104 patients in the study group, antibiotic-loaded bone cement
treatment was administered, while the 63 patients in the control group received traditional
vacuum sealing drainage treatment. In the study group, wound-induced membrane tissues
were taken at the 4th week after surgery for hematoxylin-eosin (HE) staining,
immunohistochemical staining, and western blot (WB). General data of the patients, the
results of wound pathogen culture, clinical efficacy indicators, HE staining results of the
induced membrane, immunohistochemical results, and WB results were collected. The
distribution of pathogenic bacteria in the two groups, the distribution of pathogenic bacteria
in patients with different degrees of infection, the total effective rate of wound healing,
healing time, total length of hospital stay, total treatment cost, total debridement times, pain
numerical rating scale (NRS) score, patient health questionnaire-9 (PHQ-9) score,
generalized anxiety disorder-7 (GAD-7) score and the recurrence rate of ulcers between the
two groups after 3 months of treatment were compared. According to the degree of wound
healing, the patients in the study group were divided into effective group and improved group.
The expression of microvascular density (MVD), vascular endothelial growth factor (VEGF),
epidermal growth factor (EGF), fibroblast growth factor-2 (FGF-2), transforming growth
factor-B 1 (TGF-B 1) and type | collagen in induced membrane were compared between the

two groups. Results: Among the 167 patients with moderate to severe DFI, a total of 132

pathogenic strains were cultured, including 72 Gram-negative bacteria, 56 Gram-positive
bacteria and 4 fungi. Among the 104 patients in the study group, 78 pathogenic strains were
cultured, and among the 63 patients in the control group, 54 pathogenic strains were cultured.
The pathogenic bacteria cultured from both groups were mainly Gram-negative bacteria, and
the pathogenic bacteria cultured from patients with different degrees of infection were also
mainly Gram-negative bacteria. Compared with the control group, the study group had a
higher total effective rate of wound healing, as well as shorter healing time, total length of
hospital stay, fewer total debridement times, lower total treatment costs, and lower scores on
the NRS, PHQ-9 and GAD-7. The differences were statistically significant (P < 0.05). There
was no significant difference in the ulcer recurrence rate between the two groups (P > 0.05).
A total of 34 induced membrane specimens from patients were collected in the study group.
Among them, the wounds of 21 patients (61.76%) were cured, and the wounds of 13 patients
(38.24%)were significantly effective. According to the degree of wound healing, the patients
were divided into the cured group and the effective group. The expression levels of MVD,
VEGF, EGF, FGF-2, TGF-B1, and type I collagen in the cured group were significantly
higher than those in the effective group, and the difference was statistically significant (P <
0.05).Conclusion: Compared with traditional vacuum sealing drainage treatment, the
application of antibiotic-loaded bone cement in the treatment of moderate to severe DFI is
helpful for controlling infection, shortening the hospital stay, reducing medical costs, and
alleviating the burden on patients. The mechanism by which it promotes wound healing may
be related to the promotion of the expression of growth factors and the content of type I
collagen.

Keywords: Antibiotic loaded bone cement; Diabetic foot infection; Pathogenic bacteria;
Induced membrane; Wound healing
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