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ABSTRACT 
 
Background: One of the most common complications of craniotomy is an infection at the surgical site. The use of 
different antibiotics to prevent infection has been studied in various studies, and vancomycin is one of these 
antibiotics.  
Aim: To examine the effect of topical vancomycin powder on the prevention of operative infections in craniotomy 
surgeries. 
Methods: This is a case-control study on patients undergoing craniotomy. All patients received standard systemic 
prophylactic antibiotics, including one gram of intravenous cefazolin before surgery. In the case group, at the end 
of the operation, one gram of vancomycin powder was applied locally to ulcers. All patientswere re-examined two 
weeks postoperatively, and wound status was evaluated based on surgical site infection criteria. Data were 
analyzed by SPSS-22. 
Result:Two-hundred (126 male) patient enrolled to study.There was no significant statistical difference between 
the two groupsbased on age and gender (P>0.05). Surgical site infection between two groups was not statistically 
significant (P=0.157). In women, there was no infection in the vancomycin group, whereas in the control group, 5 
cases (12.5%) were observed and were statistically significant (P=0.033). Between infection with wound 
dehiscence, age, and wound size have positively and significantly correlated. 
Conclusion: The results of this study showed that increasing age, increasing length of incision, and the 
occurrence of surgical wound dehiscence are more likely to be associated with wound infection. Another result 
was that increased wound length was associated with increased wound dehiscence. 
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INTRODUCTION 
 

The craniotomy is a type of brain surgery that removes part 
of the skull bone for easy access to brain tissue. In 
craniotomy, anesthesiais generally performed, but in some 
cases, local anesthesia is used. Like other surgeries, this 
type of surgery is associated with some complications; one 
of the most common complications is an infection at the 
surgical site1,2. Surgical site infection is associated with 
many complications, including increased morbidity, 
increased hospitalization, increased hospital costs, 
antibiotic resistance, and even increased patient 
mortality3,4. 
 The incidence of these infections in patients 
undergoing clean extra-abdominal such as craniotomy is 
much lower than in patients undergoing internal abdominal 
surgery, with a reported infection rate of about 2 - 5%5. 
Many studies have been done on the risk factors of surgical 
site infection in neurosurgery, and the identification of these 
factors in the prevention of these infections is critical, but 
the underlying causes remain unclear. For this reason, 
prophylaxis methods are essential to prevent surgical site 
infections6-10. 
 The source of most surgical site infections are 
bacteria that enter the wound at the time of surgery. 
Different microorganisms can cause endemic and epidemic 
nosocomial infections that are subject to conditions such as 

underlying disease, use of immunosuppressive drugs, and 
prior antibiotic use. Any strain of bacteria in the hospital 
can cause nosocomial infections, but the most common 
bacteria are E. coli. In a study in the United States, among 
the infectious agents, gram-positive Staphylococcus 
aureus, Staphylococcus coagulase-negative, and 
Enterococcus were identified as the most infectious 
organisms8,11,12. Vancomycin is a glycopeptide antibiotic 
used against Staphylococcus, the most common 
pathogenic bacterial strain in surgical infections. The 
antibacterial function of vancomycin is to limit cell wall 
biosynthesis in Gram-positive bacteria. The use of different 
antibiotics to prevent infection has been studied in different 
studies, and vancomycin is one of these antibiotics. For 
example, in a survey by Rivikumar et al. on 350 patients to 
evaluate the rate of infection after craniotomy after 
vancomycin powder use, the results showed that 
vancomycin powder reduced the rate of craniotomy 
postoperative infection less than 2.2%13. In another study, 
Abdullah et al. studied 150 patients who underwent 
craniotomy and concluded that vancomycin powder 
significantly reduced the rate of surgical site infection 
compared to the control group14. On the other hand, a 
study by Ghobrial et al. concluded that using the powder of 
vancomycin during surgery did not affect the incidence of 
spinal cord infections caused by gram-negative organisms 
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or the incidence of polymicrobial infections15. In a 
systematic review of the efficacy of topical vancomycin 
powder in craniotomy surgery, they concluded that there 
was currently insufficient evidence for topical vancomycin 
use to prevent surgical infections. Still, many surgeons use 
this method to control infection4.As can be seen, the data 
and results in this field are minimal and different, and no 
study has been conducted in Iran. This study aimed to 
examine the effect of topical vancomycin powder on the 
prevention of operative infections in craniotomy surgeries. 
 

MATERIALS AND METHODS 
 

This is a case-control study on patients undergoing 
craniotomy in Imam Khomeini Hospital in Sari, Iran, from 
March 2019 to March 2020. The study population consisted 
of all patients over 18 years of age undergoing craniotomy. 
Exclusion criteria were patients who needed general 
surgical procedures, orthopedics, urology, or had a 
previous history of infection at the surgical site. Finally, 200 
people were enrolled in the study using statistical methods 
and considering the sample size of other studies. Patients 
were randomly divided into two groups (case and control) 
after randomization. 
Intervention: All patients received standard systemic 
prophylactic antibiotics, including one gram of intravenous 
cefazolin before surgery and then every 8 hours to one day 
after surgery. The controlled dose was injected if the 
procedure was longer than 4 hours. In the case group, at 
the end of the surgery, 1 g of vancomycin powder was 
applied locally to ulcers below 10 cm and 1.5 g for ulcers 
higher than 10 cm. All patients were re-examined two 
weeks postoperatively, and wound status was evaluated 
based on surgical site infection criteria(5). Wound 
remission, inflammatory markers (ESR, CRP, and white 
blood cell count) were also assessed. 
Ethical Consideration: This study was conducted after 
approval by the Vice-Chancellor for Research and 
Technology of Mazandaran University of Medical Sciences 
and approved by the Ethics Committee (Code: 
IR.MAZUMS.IMAMHOSPITAL.REC.1397.057). First, the 
purpose of the study and how it was implemented for 
patients and their companions were explained, and consent 
to participate in the survey was given. 
Statistical analysis: For descriptive data, mean standard 
deviation and frequency tables were used. In order to 
analyze the data and compare in two groups, independent 
t-test and chi-square test were used. Spearman Rho's 
coefficient was used to investigate the correlation. All data 
were analyzed by Statistical Package for the Social 
Sciences (SPSS) version 22. 
 

RESULTS 
 

A total of 200 patients were enrolled in this study. Sixty-six 
cases (66%) in the vancomycin-treated group and 60 cases 
in the control group (60%) were male. There was no 
significant statistical difference between the two groups. (P-
Value=0.380). The mean age and standard deviation of 
patients in the vancomycin group were 48.97 ±13.89 years 
old and in control group were 51.08 ±14.45 old years, 
which had no significant difference (P-Value = 0.295). The 
type of surgery was evaluated between the two groups, 

and the results are shown in the diagram below. It should 
be noted that the cause or type of surgery did not show a 
statistically significant difference between the two groups 
(P-Value = 0.928). The general causes of surgery were 
evaluated in patients (Figure 2). 
 Mean and standard deviation of laboratory findings, 
bleeding rate, wound size, and duration of surgery in 
vancomycin and control groups Were investigated; the 
CRP and WBC levels were slightly higher in the 
vancomycin group. However, there was no significant 
difference between the two groups in all variables (p>0.05) 
(Table1). 
 Surgical site infection was 7 (7%) cases in the 
vancomycin group and 13 (13%) cases in the control 
group, but it was not statistically significant (P-Value=0. 
157). Furthermore, The rate of surgical site infection in the 
two study groups was evaluated by age and sex, the 
results of which are shown in the following table. In terms 
of gender, these results were significant, and in women, 
there was no infection in the vancomycin group. In contrast, 
in the control group, 5(12.5%) were observed and were 
statistically significant (P-Value = 0.033). This condition 
was not significant in male gender (P-Value = 0.673). 
Dehiscence was also evaluated in patients in both groups 
according to age and gender. Only in the age group over 
53 years, the rate of separation was significantly higher in 
the vancomycin group (18.6% vs 7.5%, P-Value = 0.044). 
(Table 2). 
 
Figure 1. Frequency of type of surgery performed in vancomycin 
and control group 

 
 
Figure 2: Causes of surgery were evaluated in patients 

 
 Duration of surgery, size of the wound, amount of 
bleeding, and laboratory findings were evaluated based on 
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the presence or absence of infection. The results showed 
that wound length was significantly higher in cases of 
infection (16.57 vs 10.62 and P-Value = 0.044). There was 
no difference in bleeding between cases with and without 
infection (P-Value = 0.314). There was also no significant 
difference between the duration of surgery and the 
incidence of wound infection (P-Value = 0.975). On the 
other hand, laboratory findings of CRP, ESR, and WBC 
were significantly higher in cases of wound infection (p 
<0.05), which are shown in the following table. 
 Correlations between demographic variables wound 
variables, and laboratory variables with infection and 

detachment were evaluated. According to the results 
between infection with wound Dehiscence (cc = 0.622, P 
=0.0001), Infection with age (cc = 0.356, P = 0.0001), 
Wound size with infection (cc = 0.417, P = 0.0001) and 
Wound size with Dehiscence (cc = 0.559, P = 0.0001) have 
positively and significantly correlated. That is to say, with 
the increase of the abundance of another, it also increases. 
Among laboratory variables, CRP and WBC were positively 
and significantly correlated with infection and wound 
Dehiscence (P < 0.05).  
 

 
Table1.Mean (SD) of laboratory findings, bleeding rate, wound size and duration of surgery in vancomycin and control groups 

Variable 
Groups 

P-Value 
Vancomycin Control 

Duration of surgery 2.98 (0.93) 3.06 (0.98) 0.554 

Wound Size 11.04 (2.78) 10.76 (2.52) 0.456 

Hemorrhage 288.2 (78.92) 292.5 (84.48) 0.710 

CRP 0.46 (0.8) 0.52 (0.88) 0.257 

ESR 38.17 (16.26) 43.17 (22.75) 0.075 

WBC 8176 (3143.64) 8347 (3252.86) 0.158 

 

Table 2: The rate of surgical site infection and dehiscence in the two study groups based on age and gender. N (%) 

Variables Dehiscence 
Group 

P-Value Infection 
Group 

P-Value 
Vancomycin Control Vancomycin Control 

Gender 

Male 
No 57 (86.4) 57 (95) 

0.099 
No 59 (89.4) 52 (86.7) 

0.637 
Yes 9 (13.6) 3 (5) Yes 7 (10.6) 8 (13.3) 

Female 
No 31 (91.2) 39 (97.5) 

0.231 
No 34 (100) 35 (87.5) 

0.033 
Yes 3 (8.8) 1 (2.5) Yes 0 5 (12.5) 

Age 

≤ 53 
No 53 (93) 47 (100) 

0.064 
No 57 (100) 47 (100) 

NS 
Yes 4 (7) 0 Yes 0 0 

> 53 
No 35 (81.4) 49 (92.5) 

0.044 
No 36 (83.7) 40 (75.5) 

0.322 
Yes 8 (18.6) 4 (7.5) Yes 7 (16.3) 13 (24.5) 

 

Table 3: Duration of Surgery, size of the wound, amount of bleeding and laboratory findings based on the presence or absence of infection. 
Mean (SD) 

Variable Infection 
Vancomycin  Control 

P-Value 
Mean P-Value Mean 

Duration of 
surgery 

No 2.98 (0.95) 
0.842 

3.06 (0.99) 
0.975 

Yes 2.91 (0.59) 3.05 (0.9) 

Wound Size 
No 10.62 (2.34) 

0.0001 
10.14 (1.95) 

0.0001 
Yes 16.57 (2.22) 14.92 (1.8) 

Hemorrhage 
No 287.20 (77.70) 

0.648 
289.19 (84.31) 

0.314 
Yes 301.43 (99.9) 314.61 (85.6) 

CRP 
No 0.45 (0.6) 

0.0001 
0.29 (0.57) 

.0001 
Yes 2.86 (0.38) 2 (1.15) 

ESR 
No 37.7 (15.31) 

0.293 
39.86 (18.66) 

.0001 
Yes 44.43 (26.82) 65.31 (34.1) 

WBC 
No 8240.86 (2581.89) 

0.0001 
7635.63 (2023.98) 

.0001 
Yes 17285.71 (5219.01) 13107.69 5451.06) 

 

DISCUSSION 
 

This study aimed to evaluate the effect of topical 
vancomycin powder on the prevention of operative 
infections in craniotomy surgeries. Surgical wound infection 
(SSI) is one of the major complications after surgery that, 
despite the use of prophylactic antibiotics and aseptic 
methods, accounts for about 22% of all patients' health-
related infections(6). SSIs are the second health-care-
related infection in the United States, imposing between $ 1 
and $ 10 billion annually on the health system(4, 7, 16, 17). 
The prevalence of SSI is increasing following the use of 
current treatments such as prophylaxis with intravenous 

antibiotics due to increased bacterial resistance. As a 
result, other preventive strategies, such as the use of 
topical antibiotics that could theoretically reduce area 
bacterial burden, even those with moderate resistance, 
have been suggested, including the application of 
vancomycin powder(18, 19). However, studies using 
vancomycin powder to prevent surgical site infection 
continue to be controversial, as studies in this area have 
reported conflicting results(20-22). 
 There was no significant difference between the two 
groups in terms of age and sex, which indicates a good 
match between the two groups. The results of this study 
showed that the rate of wound infection in craniotomy 



Golshirin Yatimparvar, Sajad Shafiee, Saeid Ehteshami et al 

 

 

1224 P J M H S  Vol. 14, NO. 2, APR – JUN  2020    

surgery in the vancomycin group 2 weeks after surgery was 
almost half lower than in the control group, but this was not 
statistically significant. On the other hand, in the evaluation 
of gender, the rate of infection in the vancomycin group 
was significantly lower in women. Still, it was not 
significantly different in the men group. The results of our 
study also showed that the rate of dehiscence was higher 
in 53 years, and the older group, which was statistically 
significant. 
 Also, in our study, correlational research showed that 
the infection rate had a significant positive correlation with 
age, wound dehiscence, and wound size. These can be 
considered as risk factors for infection. Also, ulcer 
dehiscence had a positive and significant correlation with 
wound size. In this regard, studies have been carried out 
that will be discussed below and compared. Chiang et al17.. 
In their meta-analysis study, evaluated the efficacy of 
topical vancomycin powder for reducing surgical site 
infection. Collected evidence showed that vancomycin 
powder had a significant protective effect against surgical 
site infection. 
 This study is less valuable than our study because 
our research is a clinical trial, but the results were not 
consistent with the results of our research. In another meta-
analysis study on the efficacy of topical vancomycin 
powder to reduce surgical site infection, the collected 
evidence showed that vancomycin powder had a significant 
protective effect against surgical site infection19. This study 
has not only examined craniotomy procedures, but also 
other surgical procedures were evaluated. In another study, 
Emohare et al12  Designed and implemented a survey 
aimed at cost-effectiveness analysis using vancomycin 
powder in craniotomy surgery. The study showed that 
vancomycin powder, combined with other common 
antibiotics, might be useful in reducing the rate of surgical 
infection.  
 Also, in a retrospective study by Neill et al23, the 
control group included 54 patients who received normal 
systemic prophylactic only, and the treatment group 
included 56 patients who received vancomycin powder in 
addition to normal systemic preventive. During this study, it 
was found that the use of vancomycin powder in surgical 
wounds of traumatic patients who underwent surgery 
reduced the rate of surgical site infection. The difference 
between this study and our study was that this study only 
examined traumatic patients, while in our different 
operations of craniotomy were evaluated. In a study 
investigating the use of vancomycin powder to reduce 
surgical site infections following craniotomy, a case-control 
study was performed on five patients who had undergone 
craniotomy. The results of their research showed that 
vancomycin powder significantly reduced the rate of 
surgical site infection compared to the control group 
following craniotomy (1 case in the intervention group and 
5 cases in the control group, respectively24. The results of 
these studies were not consistent with our research, 
however, in contrast to those reported in the survey by 
Ghobrial et al15., Which examined the use of vancomycin in 
craniotomy infection. After completion of treatment, 66 
patients (6.71%) had surgical site infection, and 51 patients 
(5.02%) had a positive culture. Finally, the study found that 
vancomycin powder during surgery had no significant effect 

on the incidence of spinal cord infections caused by gram-
negative organisms or the occurrence of polymicrobial 
infections. 
 Similarly, Tubaki et al21. studied 907 patients 
undergoing craniotomy. The results of their study showed 
that vancomycin powder during surgery did not reduce the 
rate of infection compared to the control group (28). Also, 
Kang et al18. in a systematic review study reviewing 
existing databases, investigated the efficacy of topical 
vancomycin powder in craniotomy surgery. They concluded 
that there is currently insufficient evidence for topical 
vancomycin use to prevent surgical infections. But despite 
this, many surgeons use this method to control infection. 
 As can be seen, the results of the studies are very 
different and contradictory and require further investigation 
with larger sample size and these differences could be due 
to differences in sample size and population, type of study 
design, and patients' baseline conditions. It is 
recommended that a more extensive population study, 
longer follow-up, and more focus on only one type of 
surgical procedure and one type of surgical complication 
need to be designed and implemented in the future to 
evaluate the efficacy of vancomycin powder. 
 

CONCLUSION 
 

According to the results of our study, although the infection 
rate was lower in the vancomycin group, the results were 
not statistically significant. The results of this study showed 
that increasing age, increasing length of incision, and the 
occurrence of surgical wound dehiscence are more likely to 
be associated with wound infection. Another result was that 
increased wound length was associated with increased 
wound dehiscence. 
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