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Abstract
Objective: This study aimed to evaluate the efficacy of topical vancomycin 
in preventing surgical site infections (SSI) following spinal fixation 
surgeries.

Methodology: This retrospective cohort study was conducted at 
the Bangladesh Spine & Orthopaedic Hospital, Dhaka, Bangladesh. 
Participants were divided into two groups: treatment and control. In the 
treatment group, topical vancomycin powder was applied immediately 
after spinal surgery. Two-thirds of the powder was applied directly to the 
bones and muscles at the end of the surgery, while the remaining powder 
was applied between the fascia and fat layer after fascia closure. The 
vancomycin dose ranged from 0.5 to 2 grams, depending on wound size 
and surgery type; 75% of patients received 1 gram of vancomycin.

Results: A total of 456 patients underwent spinal surgeries in this study. 
Among them, 81 patients were treated with vancomycin powder, and 375 
were assigned to the control group. In total, 28 cases of SSIs were observed 
across both groups: 8 cases in the vancomycin group and 20 in the control 
group. The SSI incidence rate was higher in the treatment group (9.9%) 
compared to the control group (5.3%), with infections typically occurring 
within 14 days post-surgery. Of the reported SSIs, 43% were superficial, 
while 57% were classified as deep infections.

Conclusion: In conclusion, this study did not find evidence supporting the 
efficacy of topical vancomycin powder in preventing SSIs following spinal 
fixation surgeries. However, no adverse effects were observed during the 
study period.
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Introduction
Surgical site infections (SSIs) are a common complication following 

spinal surgeries, with a reported prevalence ranging from 3.1% to 13%. [1-3] 
These infections are defined as occurring within 30 to 90 days post-surgery, 
particularly in procedures requiring implants. [4] High rates of SSIs not only 
increase patient morbidity but also impose a significant economic burden 
on healthcare systems. [5] In the United States, an estimated $10 billion is 
spent annually on managing SSIs associated with spinal surgeries. Despite 
substantial financial investments, these infections still result in approximately 
8,000 deaths each year. [6]
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SSIs are more frequently observed in thoracic spinal 
surgeries (3.7%) compared to cervical and lumbar surgeries 
(3.4% and 2.7%, respectively). [1] These infections are 
associated with poor postoperative recovery and significantly 
impact patient satisfaction. [7,8] Instrumented surgeries 
have higher SSI rates compared to decompression surgeries. 
Several patient-related factors, such as socio-economic status, 
advanced age, diabetes, hypertension, increased blood loss, 
prolonged surgical duration, smoking, obesity, and revision 
surgeries, are linked to an increased risk of SSIs. Patients in 
developing countries face a higher prevalence of SSIs due 
to limited access to advanced medical care and lower socio-
economic conditions. [9–11]

Prophylactic antibiotics, such as cefazolin, have been 
effective in reducing SSIs; however, there is a growing 
concern about the emergence of methicillin-resistant 
Staphylococcus aureus (MRSA) and coagulase-negative 
staphylococci (CoNS) following antibiotic use. [12] To 
address SSI incidents, efforts have been made to improve 
postoperative care, adopt minimally invasive surgical 
techniques, and develop new antimicrobial agents. Despite 
these measures, SSI rates remain concerning. [13] In clinical 
settings, preventive strategies such as blood glucose control, 
treatment of urinary tract infections, and nutritional support 
are implemented. Nevertheless, SSIs often lead to prolonged 
hospital stays, increased re-operation rates, and higher 
medical costs. [12-16]

Reducing SSI rates is necessary to decreasing morbidity 
and mortality associated with spinal surgeries. Recently, 
the use of vancomycin powder applied directly to spinal 
incisions has shown promise in lowering SSI rates 
without significant side effects. Previous studies [15] have 
highlighted vancomycin’s antibacterial effectiveness, with 
its concentration peaking within 2 hours post-surgery and 
remaining detectable for up to 7 days. These studies reported 
positive outcomes, with no associated deaths or severe 
complications. Although numerous studies have evaluated 
vancomycin’s efficacy in preventing SSIs across various 
spinal surgeries, significant variability in findings has been 
noted. Hence, this study aimed to evaluate the efficacy of 
topical vancomycin in preventing surgical site infections 
(SSI) following spinal fixation surgeries.

Methodology
Study Design

This retrospective cohort study evaluated patients who 
underwent spinal surgeries between 2019 and 2024. A total 
of 456 patients were included, and data were extracted 
from the Bangladesh Spine & Orthopaedic Hospital, 
Dhaka, Bangladesh, Dhaka, Bangladesh, which provided 
comprehensive information on patients’ socio-demographic 
characteristics, laboratory investigation results, types of 

surgeries, readmission timings, follow-up durations, and 
outcomes. Laboratory results, including culture sensitivity 
findings, were reviewed. Additional data, such as surgery 
duration, intraoperative drug usage, and vital signs, were 
retrieved from patients’ original medical charts.

Population and Sample Selection
The study included 456 patients who underwent spinal 

surgeries during the study period. The inclusion criteria 
encompassed patients receiving standard prophylactic 
intravenous cefazolin treatment. Patients who had received 
prolonged post-surgical antibiotic treatment were excluded. 
A power analysis was conducted to determine the appropriate 
sample size. Based on an expected infection rate of 15% in 
the control group and a desired 80% power to detect a 10% 
difference in infection rates between the treatment and control 
groups, a sample size of 450 patients was deemed sufficient. 
A total of 456 patients met the inclusion criteria and were 
included in the study.

Data Collection
The treatment group received topical Vancomycin 

immediately after surgery. At the end of the procedure, 
two-thirds of the Vancomycin powder (ranging from 0.5 to 
2 grams depending on wound size and surgery type) was 
applied directly to bones and muscles. The remaining powder 
was applied between the fascia and the fat layer following 
fascia closure. The control group did not receive topical 
Vancomycin but received standard prophylactic intravenous 
cefazolin administration. Baseline data, including patient 
demographics (age, sex, BMI, comorbidities such as diabetes 
and hypertension), surgery type, and intraoperative details, 
were extracted from the hospital records. Data on preoperative 
methicillin-resistant Staphylococcus aureus (MRSA) 
screening were also collected, including the identification 
of colonization in two patients. The primary outcome was 
the occurrence of surgical site infection (SSI), defined based 
on CDC criteria, which classifies SSIs as superficial or deep 
depending on the level of tissue involvement. Secondary 
outcomes included the duration of hospital stay, need for 
reoperation, and readmission rates.

Statistical Analysis
The primary hypothesis of this study was that topical 

vancomycin reduces the incidence of SSI following spinal 
surgeries. To test this, we utilized a logistic regression 
model, calculating odds ratios (ORs) to estimate relative risk. 
Sensitivity analysis, including propensity score adjustment, 
was performed to address potential bias due to the preferential 
use of topical vancomycin in high-risk patients. Descriptive 
statistics, including frequency distributions, were used to 
summarize infection prevalence and patient demographics. A 
p-value of <0.05 was considered statistically significant. All 
analyses were conducted using SPSS version 23.0.
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Results
Table 1 provides a detailed demographic analysis of both 

groups. In this study, a total of 456 patients underwent spinal 
surgeries, of which 81 were treated with vancomycin powder, 
and 375 were placed in the control group. The mean age of 
the treatment group was 56.02 ± 19.58 years with a body 
mass index (BMI) of 24.97 ± 4.08, while the control group 
had a mean age of 57.08 ± 8.29 years and a BMI of 25.69 ± 
1.95. Among the study participants, 343 (75.2%) underwent 
lumbar surgeries, 58 (12.7%) had cervical surgeries, 45 
(9.8%) had thoracolumbar surgeries, and 10 (2.19%) 
underwent thoracic surgeries. The majority of patients had 
never smoked, and normal renal function was observed in 
98.6% of cases (450 out of 456). Additionally, 127 (27.8%) 
patients had hypertension, 84 (18.4%) had diabetes mellitus, 
73 (16%) had a history of spinal surgery, 41 (8.9%) had used 
antibiotics within 90 days prior to the study, and 7 (1.5%) 
had a history of infections. Prolonged surgical duration was 
identified as a risk factor for surgical site infections (SSIs) in 
the treatment group.

The majority of surgeries were performed using a 
posterior approach, with 72 (89%) of the treatment group 
receiving implants. Two-thirds of the study population were 
administered a prophylactic gentamicin solution for irrigation 
(Table 2).

A total of 28 cases of SSIs were observed across both 
groups: 8 in the vancomycin group and 20 in the control 
group. The SSI incident rate was higher in the treatment 
group (9.9%) compared to the control group (5.3%), with 
infections occurring within 14 days. Of the SSI cases, 43% 
were superficial, and 57% were deep infections (Table 3).

Characteristics Treatment group Control group p-value 

Age in years 56.02 ± 19.58 57.08 ± 8.29 0.06

Sex 0.19

Female 34 (42%) 126 (33.5%)  

Male 47 (58%) 249 (66.4%)  

Body mass index 24.97 ± 4.08 25.69 ± 1.95 0.52

Surgery type < 0.01

Cervical 3 (4%) 55 (15%)  

Lumbar 58 (72%) 285 (76%)  

Thoracolumbar 15 (18%) 30 (8%)  

Thoracic 5 (6%) 5 (1%)  

Smoking status 0.12

Former smokers 2 (3%) 18 (5%)  

Never smoke 60 (74%) 232 (62%)  

Current smokers 19 (23%) 125 (33.3%)  

Renal function 0.28

Abnormal 2 (2%) 4 (1%)  

Normal 79 (98%) 371 (99%)  

Hypertension 29 (36%) 98 (26%) 0.1

Diabetes mellitus 20 (25%) 64 (17%) 0.14
History of 
antibiotic 13 (16%) 28 (8%) 0.06

History of spinal 
surgeries 19 (23%) 54 (14%) 0.03

History of spinal 
infection 4 (5%) 3 (1%) 0.02

Prolonged 
surgical duration 71 (88%) 29 (8%) < 0.01

Table 1: Demographic Characteristics of patients.

  Treatment  
group (N=81)

Control group 
(N=375) p-value 

Surgical approach < 0.01

Posterior 81(100%) 344 (92%)  

Anterior 0 31 (8%)  

Number of implants 72 (89%) 184 (49%) < 0.01
Prophylactic 
gentamicin solution for 
irrigation

68 281  

Disinfectant by Alchol 70 (86%) 303 (81%)  

Pre-surgical white blood cells count 0.08

Median 7.5 8.2  

IQR 3.8 3.1  

Pre-surgical neutrophil counts (%) 0.13

Median 54.7 57.4  

IQR 13.9 13.9  

Table 2: Clinical presentation of both groups

Isolated microbe Superficial 
infections  (N=15)

Deep Infection  
(N= 21)

Acinetobacter baumannii 0 1 (4.76%)

Methicillin-susceptible 
Staphylococcus aureus 5 (33.3%) 3 (14.28%)

Mycobacterium 
tuberculosis 0 2 (9.5%)

MRSA 0 4 (19%)

Pseudomonas aeruginosa 2 (13.3%) 4 (19%)

Coagulase-negative 
Staphylococci 4 (26.6%) 0

Morganella morganii 0 2 (9.5%)

Klebsiella pneumoniae 0 1 (4.76%)

Enterobacter cloacae 0 1 (4.76%)

Escherichia coli 2 (13.3%) 0

Escherichia coli -ESBL 1 (6.66%) 1 (4.76%)

Klebsiella pneumoniae 
–ESBL 1 (6.66%) 2 (9.5%)

Table 3: Surgical site infection microbiological analysis
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The microbiological analysis of surgical site infections 
(SSIs) reveals the distribution of isolated microbes in both the 
treatment and control groups. In the treatment group (n=11), 
the most commonly isolated organisms were Methicillin-
resistant Staphylococcus aureus (MRSA) and coagulase-
negative Staphylococci, each accounting for 18% of isolates, 
followed by Escherichia coli (18%) and other microbes such 
as Acinetobacter baumannii, Pseudomonas aeruginosa, and 
Klebsiella pneumoniae (each 9%). In contrast, the control 
group (n=25) showed a higher prevalence of Methicillin-
susceptible Staphylococcus aureus (28%), Pseudomonas 
aeruginosa (20%), and Klebsiella pneumoniae (12%), 
with fewer cases of MRSA (8%) and coagulase-negative 
Staphylococci (8%). Overall, the total number of isolates 
(n=36) includes a diverse range of pathogens, with Methicillin-
susceptible Staphylococcus aureus (22.2%) being the most 
prevalent, followed by Pseudomonas aeruginosa (16.6%) and 
MRSA (11.1%). Other microbes, such as Mycobacterium 
tuberculosis and Enterobacter cloacae, were isolated less 
frequently (Table 4).

renal function were more likely to receive vancomycin. 
Although other variables, such as age, BMI, and prolonged 
surgical duration, exhibited large coefficient estimates, their 
corresponding p-values were not statistically significant, 
indicating a lack of strong evidence for their association 
with vancomycin use. Notably, prolonged surgical duration 
showed a high coefficient (81.746), but its lack of significance 
(p = 1.000) suggests the influence of multicollinearity or 
limited subgroup representation. These findings highlight the 
need to account for surgery type and renal function as critical 
confounders when evaluating the relationship between 
vancomycin use and surgical site infections. The weighted 
logistic regression analysis for the outcome of surgical site 
infections demonstrated a statistically significant association 
between vancomycin use and infection risk. The coefficient 
for vancomycin use was 0.145 (p < 0.001), suggesting that 
vancomycin use was associated with a reduced likelihood of 
surgical site infections. The constant term was also significant 
(coefficient: 0.070, p < 0.001), reflecting the baseline risk of 
infection after adjusting for propensity scores. These findings 
underscore the potential efficacy of vancomycin in reducing 
infection rates in spinal fixation surgeries (Table 5).

Patients in the treatment group predominantly had 
propensity scores close to 1, indicating a high likelihood of 
vancomycin use. In contrast, those in the control group had 
scores closer to 0, reflecting a low likelihood of vancomycin 
use. This distinct separation supports the robustness of the 
logistic regression model in distinguishing between the two 
groups based on observed covariates.

Isolated microbe
Treatment 

group  
(n=11) %

Control 
group 

(n=25) %

Total numbet 
of isolates 
(n=36) %

Acinetobacter 
baumannii 1 (9%) 0 1 (2.77%)

Methicillin-susceptible 
Staphylococcus 
aureus

1 (9%) 7 (28%) 8 (22.2%)

Mycobacterium 
tuberculosis 0 2 (8%) 2 (5.55%)

MRSA 2 (18%) 2 (8%) 4 (11.1%)

Pseudomonas 
aeruginosa 1 (9%) 5 (20%) 6 (16.6%)

Coagulase-negative 
Staphylococci 2 (18%) 2 (8%) 4 (11.1%)

Morganella morganii 1 (9%) 1 (4%) 2 (5.55%)

Klebsiella 
pneumoniae 1 (9%) 3 (12%) 4 (11.1%)

Enterobacter cloacae 0 1 (4%) 1 (2.77%)

Escherichia coli 2 (18%) 2 (8%) 4 (11.1%)

Table 4: Isolated microbes of SSIs

The logistic regression model identified significant 
predictors of vancomycin use during spinal fixation 
surgeries. Among the covariates, surgery type (coefficient: 
5.008, p < 0.001) and renal function (coefficient: 3.685,  
p = 0.016) demonstrated statistically significant associations 
with the likelihood of vancomycin administration. Patients 
undergoing specific types of surgeries and those with normal 

Covariate Coefficient p-value

const -43.091 1.000

Age 0.012 0.638

Sex -24.300 1.000

BMI 0.029 0.830

Surgery type 5.008 0.000

Smoking_Status 25.134 1.000

Renal Function 3.685 0.016

Hypertension 8.463 1.000

Diabetes Mellitus 12.092 1.000

History of antibiotics -0.655 0.735

History of spinal surgeries -65.744 1.000

Prolonged surgical duration 81.746 1.000

Table 5: Logistic regression for propensity score estimation.
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Discussion
This study aimed to evaluate the effectiveness of topical 

vancomycin in preventing surgical site infections (SSI) 
following spinal surgeries in India. Our sensitivity analysis 
supports the use of topical vancomycin and underscores 
the need for validation through multicenter, large-scale 
studies. We observed 28 cases of SSI, yielding a prevalence 
rate of 6.9%. In the treatment group, 8 cases of SSI were 
reported, resulting in a higher infection rate compared to the 
control group (9.9% vs. 5.3%). These findings align with 
approximately two-thirds of the previous literature [5–15]. 
Oktay et al. [18] reported a 6.54% prevalence of SSI in 
their cohort, with only 1.96% in the treatment group. They 
identified advanced age and prolonged surgical duration 
as significant risk factors. Variations in outcomes between 
studies may be attributed to differences in adjustments for 
confounders. Few previous studies [19–23] accounted for 
confounding variables, while some large-scale studies lacked 
control groups. Our study utilized logistic regression analysis 
to identify factors influencing the use of vancomycin during 
spinal fixation surgeries. Among the covariates examined, 
surgery type (coefficient: 5.008, p < 0.001) and renal function 
(coefficient: 3.685, p = 0.016) emerged as significant 
predictors, suggesting that these factors play a crucial role 
in determining vancomycin administration. While other 
variables, such as age, BMI, and prolonged surgical duration, 
demonstrated varying degrees of association, their p-values 
were not statistically significant, indicating limited evidence 
of a meaningful relationship. The high coefficients observed 
for variables like prolonged surgical duration (81.746) and 
smoking status (25.134) likely reflect multicollinearity or 
small subgroup effects that limit statistical power. Overall, 
this model underscores the importance of controlling for 
surgery type and renal function when assessing vancomycin’s 

impact on surgical site infections. At the same time, the 
non-significant variables may require further investigation 
in larger, more diverse datasets. Our findings are consistent 
with prior studies that employed propensity score analysis to 
assess confounding risk factors [1, 23].  

Topical vancomycin may influence the surgical site 
microbiota. In our study, the prevalence of Gram-positive and 
polymicrobial SSIs was similar across groups, contrasting 
with earlier studies reporting variations in Gram-positive 
pathogens [26, 27]. We observed two cases of Escherichia coli, 
one case of Organelle morganii, and two cases of coagulase-
negative staphylococci across both groups. Wang et al. [28] 
similarly noted an increased presence of Escherichia coli (3/4 
cases) in the vancomycin group. Another study suggested 
that while vancomycin doses of 1.0–2.0 g may not reduce SSI 
risk, they can alter the predominant bacterial species [29].

No adverse effects of vancomycin were observed 
in our study. However, prior research reported a 0.3% 
incidence of adverse events with vancomycin use [29], 
including complications such as lack of fusion. High doses 
of vancomycin have been shown to impair bone healing by 
exerting cytotoxic effects on osteoblasts, as demonstrated in 
three in vitro studies [9, 33, 34]. Conversely, Rathbone et al. 
[34] argued that vancomycin is less cytotoxic to osteoblasts 
than other antibiotics. Mendoza et al. [35] examined the 
development of pseudoarthrosis following vancomycin use 
and found no reduction in fusion rates. Similarly, two clinical 
trials reported no significant changes in pseudoarthrosis rates 
after vancomycin application [36, 14].

Limitations of the study:
Our study has several limitations, primarily the 

retrospective cohort design, which may introduce biases 
in treatment selection and data collection. The absence of 
randomization and the potential for confounding factors limit 
the ability to establish causal relationships. Additionally, the 
reliance on historical data may have allowed for the influence 
of unmeasured or unknown variables on the outcomes. To 
address these limitations, future prospective studies with 
randomized controlled designs are necessary to confirm these 
findings and further investigate the role of vancomycin, along 
with other factors, in reducing surgical site infections.

Conclusion
Despite the use of vancomycin powder, the treatment 

group experienced a higher rate of surgical site infections 
(SSIs) compared to the control group. Prolonged surgical 
duration emerged as a key risk factor for SSIs, particularly 
within the treatment group. Although vancomycin use 
appeared to reduce the likelihood of infections in the logistic 
regression analysis, the results underscore the complexity 
of infection risk, with factors such as surgery type and renal 

Figure 1: Distribution of Propensity.



Dr. Md. Hasan M, et al., J Spine Res Surg 2025
DOI:10.26502/fjsrs0090

Citation:	Dr. Md. Mahamudul Hasan, Prof. Dr. Md. Shah Alam, Dr. Md Shahidul Islam Akon, Dr. Sarwar Jahan, Dr. Sharif Ahmed Junayed, Dr. Md. 
Mahabubur Rahman Khan, Dr. Mohammad Abdul Hannan, Dr. Abdullah Al Mamun Chowdhury, Dr. Md. Ziaul Hasan, Dr. S. M. Zubaer 
Hasan. Evaluating the Effectiveness of Vancomycin in Preventing Infections in Spinal Fixation Surgeries. Journal of Spine Research and 
Surgery. 7 (2025): 73-79.

Volume 7 • Issue 3 78 

function playing a significant role. The microbiological 
analysis revealed a similar bacterial profile in both groups, 
suggesting that other variables may also contribute to the 
incidence of SSIs. These findings highlight the need for 
further research to understand better the multifaceted nature 
of infection risks and the effectiveness of vancomycin in 
preventing SSIs in spinal surgeries.
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