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Abstract 
Introduction: Total hip arthroplasty (THA) is mainstay of surgical managment for the treatment of advanced 
avascular necrosis and arthritis of hip joint; however, the risk of a post-operative prosthetic joint infection (PJI) 
remains at 1% to 3%.  
Objectives: The purpose of this study was to investigate the safety profile of using vancomycin powder (VP) to 
reduce infection rates by reviewing acute postoperative complications. 
Materials and Methods: A prospective study of 240 consecutive patients undergoing THA was performed. 
Control group was includes 120 patients, did not receive VP and the 120 patients of the VP group, received VP 
at the time of wound closure. Patient demographic data, perioperative information and post-operative 
complications were compared. 
Results: both group’s demographic and perioperative information data were statistically similar. Deep infection 
rate in the control group was 4.16%, whereas the deep infection rate in the VP group was 0.8% (P=0.034). 
Sterile wound complication rate was 3.3% in the VP group, and 0.8% in the control group (P=0.030). 
Remaining complications were not statistically different between the groups. 
Conclusion: VP was associated with an increase rate of sterile wound complications compared to the control 
group. The rate of PJI was decreased with the use of VP. We do not recommend for or against the use of VP at 
time of wound closure to prevent PJI but advice to use of vancomycin powder into intracapsular area only of hip 
joint. So that post-operative infections and sterile wound complications can be minimized. 
Key Words: Vancomycin, Prosthetic joint infection, Hip replacement, arthroplasty, surgical wound infection. 
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Introduction 

Total hip arthroplasty (THA) is a highly successful 
approach for the treatment of hip osteoarthritis, 
with a 92% to 94% survivorship at 7 to 12 year 
follow up [1-5]. Despite the overall success of 
THA, periprosthetic joint infection (PJI) is the most 
common cause of readmissions after total joint 
arthroplasty occurs in approximately 1% to 2% of 
patients [1,6-9]. PJIs are associated with significant 
patient morbidity and a large financial burden to 
patient. Early postoperative PJI are likely caused by 
endogenous skin flora or exogenous bacteria that 
contaminate the joint space at the time of surgery1). 
The most common causative organism in early 
infections is Staphylococcus aureus, and both 
methicillin-resistant (MRSA) and methicillin-

sensitive (MSSA) species are frequently cultured 
[11]. Equipped with the understanding that early 
infections occur from perioperative contamination, 
surgeons have developed well-established 
modalities to mitigate infection risks (e.g., 
prophylactic antibiotics, preoperative skin prep, 
sterile draping, antibiotic cement, and medical 
optimization prior to surgery [12]. Despite the 
variety of preventative measures available, 
however, the infection rate during THA remains 
approximately 1-2%. While the use of prophylactic 
systemic antibiotics is standard of care during joint 
arthroplasty and drastically reduce the risk of PJI. 
Adjunctive intrawound application of an antibiotic, 
however, may create a potent bactericidal 
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environment by producing a high local tissue 
concentration of the antibiotic without relying on 
tissue blood supply15). In a mouse model, an intra-
articular knee implant was surgically placed and 
bacterial colony counts were compared between a 
group who received intrawound vancomycin 
powder (VP) at the time of skin closure and a 
control group who received no VP. Bacterial 
colony counts were significantly decreased at the 
distal femur, joint capsule, and the implanted 
device in the VP group [16]. VP has been used by 
spine surgeons for a number of years and there is 
evidence demonstrating a reduction in surgical site 
infections. More recently, the use of VP has been 
gaining popularity among arthroplasty surgeons. 
Otte et al. [17] assessed the use of intrawound VP 
in revision total knee arthroplasty (TKA) and 
revision THA, and found the infection rates in 
patients receiving intrawound VP was significantly 
lower than in patients who received no intrawound 
VP, 0.0% vs. 3.89%, respectively. 

Material and Methods 

After institutional review board approval, we 
prospectively reviewed a series of 240 consecutive 
patients who underwent primary THA between 
January 2022 and june 2024 with a minimum of 6 
months follow up. All patients are operated at GBH 
general hospital attached with American 
international institute of medical science, Udaipur. 
In total, 120 patients received no VP during THA 
(control group) and 120 patients received VP 
during THA (VP group).  

Alternate patient was used for control group. 
Demographic information (e.g., age at surgery, sex, 
body mass index [BMI], and comorbidities) was 
collected. Comorbidities included diabetes mellitus 
(DM), chronic kidney disease, coronary artery 
disease, congestive heart failure and 
immunocompromised patients are considered as 
high risk and excluded from study.  All THA were 
performed using cementless implants and via 
posterior approach to the hip [19]. The indication 
for surgery was debilitating hip pain with loss of 
function secondary to advanced avascular necrosis 
and hip arthritis that did not respond to 
conservative treatment. All patients underwent a 
standard infection-prevention protocol including: i) 
perioperative intravenous (IV) administration of 
ceftriazone (2 g) starting prior to skin incision and 
ending 24 hours after the end of the operation; ii) 
preoperative showering with chlorhexidine 
gluconate (the evening before surgery); iii) 
standard skin preparation with 2% chlorhexidine 
gluconate and 70% isopropyl alcohol; and iv) 

wound closure with monofilament sutures. If a 
patient had a severe cephalosporin or penicillin 
allergy or history of MRSA, 1 g of IV vancomycin 
or 600 mg of IV clindamycin was administered 
prior to surgical incision in place of ceftriazone. In 
the VP group, 1 g of VP was applied both 
intracapsular and extracapsular into the wound after 
final irrigation. Haemovac drain was not used in 
both groups. 

Postoperative complications (i.e., deep PJI, 
superficial infection and wound complications) 
were collected if diagnosed within 6 months of the 
initial surgery. Deep PJIs were those that met the 
periprosthetic infection criteria described by the 
International Consensus Meeting on Periprosthetic 
Joint Infections [20]. Superficial infections were 
surgical site infections that resolved with oral 
antibiotics and which did not require an additional 
operation. Wound complications were wound 
breakdowns that did not meet the criteria for 
periprosthetic infection, and required a return to the 
operating room (OR) for wound debridement and 
closure. Intraoperative wound cultures were 
obtained following the onset of a wound 
complication, and were negative for infection. 
Perioperative medical complications (i.e., acute 
renal failure [ARF]-defined as an increase in serum 
creatinine of greater than 0.3 mg/dL, ototoxicity, 
aseptic loosening, hip dislocation, periprosthetic 
fracture, THA revision, return to OR, spacer, hip 
washout, death, myocardial infection [MI], stroke, 
deep vein thrombosis, pulmonary edema [PE] and 
anaphylaxis) were also quantified to evaluate the 
safety of VP. Continuous data are presented using 
the mean, standard deviation and range and 
compared between the two groups using a t-test. 
Normality was assessed using the Kolmogorov- 
Smirnov test and normality plots. Categorical data 
are presented using counts and percentages for non-
missing data. Groups were compared using the chi-
square or Fisher’s exact tests (expected cell counts 
<5). Odds ratios with 95% confidence intervals are 
presented where possible (non-zero cells) to 
compare complication rates between the two 
groups. SAS version 9.4 (SAS Institute, Cary, NC, 
USA) was used for all analyses and a P-value 
<0.05 was considered statistically significant. 

Results 

Baseline demographics are presented in Table 1. 
Both groups were approximately 50% male with an 
average age of approximately 54 years and average 
BMI of 28 kg/m2. There were no significant 
differences between the groups with regards to age 
(P=0.742), sex (P=0.581), or BMI (P= 0.732).

 
Table 1: Patients demographics 

 characteristics  Control group (n=120 )  Vp group (n=120)  p-value 
Age (yrs)  52.4± 8.6   53.1 ± 9.8  0.742 
Sex (male %)  53%  51%  0.581 
BMI(kg/m2)  26.4 ±4.8  27.4± 40.9  0.732 
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Values are presented as mean±standard deviation 
(range) or percent only. VP: vancomycin powder, 
BMI: body mass index. When comparing the rates 
complications between the two groups (Table 2), 
the control group had a higher rate of superficial 
infection and deep infection, and the VP group had 
a higher rate of wound complications. While the 

difference in prevalence of superficial infection 
was not significantly different (P=0.512), the 
difference in prevalence of deep PJI was 
statistically significant (P= 0.012). Likewise, the 
higher rate of wound complications in the VP 
group was statistically significant (P=0.026) when 
compared to the control group. 

 
Table 2: Comparison of complications between groups 

 complications  Control group ( n= 120)  VP group ( n=120)  p-value 
Superficial infection 2 (1.6%) 1 (0.83%) 0.512 
Deep infection 5 (4.16%) 1 (0.83%) 0.012 
Wound complications 1 (0.83%) 4 (4.33 %) 0.026 
Wound debridement 6 (5.0%) 5 (4.16%) 0.041 
spacer 1 (0.83%) 0 1.000 
Hip dislocation 0  1(0.83%) 1.000 
DVT 1 (0.83%) 0 1.000 
ARF 2 (1.6%) 1 (0.83%) 0.611 
Periprosthetic fracture 2 (1.6%) 1(0.83%) 0.611 

VP: vancomycin powder, ARF: acute renal failure, DVT: deep vein thrombosis 

Regarding the 5 patients with deep infection in the 
control group with PJI (Table 2), all were managed 
initially with a head and liner exchange and IV 
antibiotics. In those requiring a second procedure, 
the average time from index THA was 28 days. Of 
the 5 patients treated initially with head and liner 
exchange, infections cleared in 4 (no additional 
procedures were required), and the infection failed 
to clear in 1 (explant of all components and 
antibiotic spacer placement was required prior to 
re-implantation of a prosthetic hip). 

In the VP group, 1 patient with PJI underwent head 
and liner exchange 35 days after index THA (Table 
3). The infection cleared in this patient and no 
additional procedures were required. The VP group 
also had 4 patients with wound complications. 
These wound complications did not meet criteria 
for PJI and were thought to be secondary to a 
seroma. These patients were treated with wound 

debridement and closure without head or liner 
exchange and no postoperative antibiotics. Intra-
operative cultures were negative for bacterial 
growth for all 4 patients. The average time to 
second procedure from index THA was 23 days. 
The wounds of all 4 patients healed after the second 
operation and subsequent procedures were not 
required. Staphylococcus was the most commonly 
isolated bacteria species and there 3, 1 and 1 cases 
of MSSA, MRSA and coagulase negative 
staphylococcus, respectively. There was also 1 case 
with no bacterial growth. 

With regards to adverse events related to VP, one 
patients in the VP group developed ARF while 2 
patients in the control group developed ARF which 
resolved by day of discharge (P=0.611). No 
patients in either group developed ototoxicity, 
aseptic loosening, death, MI, stroke, PE, or 
anaphylaxis.

 
Table 3: Description of Prosthetic Joint Infection Patients in Each Group 

patients No. of secondary 
procedure 

Secondary procedure Time of sec. 
procedure (Days) 

culture 

 Patient-1 1 Head/liner exchange 22 MRSA 
Patient 2 1 Head /liner exchange 26 MSSA 
Patient-3 1 Head/liner exchange 38 Coagulase negative 

staphylococcus 
Patient-4 1 Head/liner exchange 30 No growth 
Patient-5 3 Debridement & 

spacer, than 
reimplantation 

23 MSSA 

Vp group patient 1 Head/ liner exchange 35 MSSA 
 
 
Discussion 

Various study was published demonstrating 
reduced prevalence of PJI following revision TKA 
or THA using VP [17]. However, the safety and 
effectiveness of VP during THA has not been well 

established. One concern, specific to arthroplasty, 
is increased third body wear rates with the addition 
of VP 

In our study, we observed a statistically significant 
lower rate of PJI in the VP group. The control 
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group underwent the same standard preoperative 
infection prevention protocol. While the 
statistically significant decreased rate of PJI in the 
VP group may be explained by VP use. The first 
large retrospective study investigating the clinical 
efficacy of VP was published in 2011 and reviewed 
1,732 consecutive spinal fusions and showed a 
reduction in infection rate from 2.6% to 0.2%27).  

Furthermore, O’Neil et al. [28] found that the use 
of intrawound VP in patients undergoing posterior 
spinal stabilization after spine trauma reduced 
infection rates from 13% to 0%. However, in a 
prospective randomized controlled trial comparing 
433 patients receiving VP to a control group of 474 
patients receiving no VP, Tubaki et al. [30] found 
no statistical difference in infection rates (1.6% in 
both groups). The authors hypothesized that the 
addition of VP may not be effective when the 
incidence of postoperative infection is low. 
Similarly, VP in THA may be an efficacious 
adjunct in reducing infection rates when the 
incidence of PJI is high as observed in our study. 

Our study also shows that intrawound VP in THA 
is safe with no cases of nephrotoxicity, ototoxicity 
or anaphylaxis. This finding agrees with the safety 
profile of intrawound VP in the spine literature. A 
number of studies have investigated serum 
concentration levels of vancomycin using local VP, 
and all report serum concentrations well below 
toxic levels [23,27-29]. In a recent systematic 
review investigating the complications associated 
with the intrawound use of VP in 6,701 cases of 
spine surgery, the authors found one reported case 
of nephrotoxicity, one case of ototoxicity, and 19 
cases of seroma formation [18]. 

Seroma formation following THA, although not as 
deleterious as a PJI, still requires reoperation with 
no clear cause identified. Despite the limitation, the 
decreased prevalence of infections in the VP group 
does agree with the findings of multiple studies that 
have evaluated the efficacy of VP in reducing 
postoperative infections. 

Sterile wound complications can be minimized by 
not to use extracapsular vancomycine powder. So 
by use of intracapsular vancomycine powder, we 
can minimize the deep prosthetic joint infection and 
can avoid the sterile wound complications also. 

Conclusion 

The adjunctive use of VP during wound closure is a 
trending modality to reduce rates of PJI. Here we 
evaluated the impact of adjunctive intrawound use 
of VP during THA on the rate of infections and 
observed an increase in the overall risk of sterile 
wound complications with the use of VP but a 
decreased rate of PJI. On basis of available results 
of our study, we advocate to use only intracapsular 
vancomycin powder only. Major limitation of 
study was relatively small sample size. 
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