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Abstract 

Background: Surgical site Infections (SSIs) are a major source of morbidity and mortality for patients undergoing total arthroplasty either hip or 

knee replacement surgeries. Methicillin resistant Staphylococcus aureus (MRSA) colonization is an independent, modifiable risk factor for 

periprosthetic joint infections and SSIs. Post-operative infections are reported to be ten times greater in MRSA carriers than in non-carriers in 

developed countries though recorded data is lacking for the developing world. The aim of this study was to determine the efficacy of MRSA 

Screening and treatment prior to elective Arthroplasty cases in a tertiary care orthopaedic center in Bangalore. Methods: A Retrospective study 

was performed from 1 January 2018  to 30 September 2020. All patients who underwent primary unilateral arthroplasties of knee or hip during 

this period were included in the study. From January 2019, MRSA screening for all Arthroplasty elective cases became mandatory in our Institute 

and we collected 26 consecutive MRSA Positive cases for the study. We took 26 controls from January 2018 to December 2018 who did not 

undergo screening for MRSA. They were divided into Group A and Group B respectively. Patients with positive cultures were treated with 

intranasal mupirocin ointment and chlorhexidine body wash. Univariate and comparative statistical analyses to determine risk factors for 

colonization was conducted using Student’s t-tests, Fisher’s extract tests, and chi-square analyses and Leven’s test for homogeneity of variance 

was used.Conclusion: The Pre-operative screening of MRSA by nasal swab culture and sensitivity test for all Arthroplasty case is certainly a cost 

effective and effective in containing post-operative MRSA infection including SSI.Although the p value in this study was of suggestive 

significance withp value 0.109, we recommend pre-operative screening for MRSA and decolonisation of MRSA positive cases for all elective 

Arthroplasty cases especially knee replacement surgeries. 
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Introduction

Methicillin-resistant Staphylococcus aureus (MRSA) causes more 

than 50% invasive infections in  United States and around 30-40% in 

India annually[1, 2].It is the most common cause of skin, soft-tissue, 

and procedure-related infections[3]. Management of MRSA in 

hospital settings includes education about hygiene, environmental 

cleaning and decolonization with nasal mupirocin and chlorhexidine 

antiseptic baths to reduce carriage and prevent infection[4,5].  

Hospital-acquired infections due to MRSA if screened and managed 

preoperatively shall  reduce the length of hospital stay and also 

surgical site infection rate, hence it remains a major challenge for 

infection control professionals[6]. 

MRSA hospital acquired infections are associated with high 

morbidity, mortality and cost of treatment[7]. Colonisation of nasal 

mucosa by MRSA, its identification and prevention by standard 

treatment protocol is considered as a modifiable risk factor [8].The 

aim of this study was to determine the efficacy of MRSA Screening 

and treatment prior to elective Arthroplasty cases. 
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 Materials and methods 

A Retrospective study was performed from 1 January 2018 to 30 

September 2020. All patients who underwent primary unilateral 

arthroplasties of knee or hip during this period were included in the 

study. All arthroplasties were performed in a tertiary care centre 

Sanjay Gandhi Institute of Trauma and Orthopaedics, Bangalore, 

using a standard surgical technique.From January 2019,MRSA 

screening for all elective Arthroplasty cases became mandatory in 

our Institute and we collected 26 consecutive MRSA Positive cases 

for the study. We took 26 controls from January 2018 to December 

2018 who did not undergo screening for MRSA. They were divided 

into Group A and Group B respectively. After January 2019 all 

patients who were posted for Arthroplasty surgery in our hospital, 

either knee or hip replacement  underwent a nasal swab culture for 

MRSA as a routine preoperative investigation. Staphylococci were 

identified morphologically and biochemically by standard laboratory 

procedures. All MRSA positive  patients were treated with local 

application of 2% (w/w) Mupirocin USP ointment (Bactroban 

Nasal®, GlaxoSmithKline) to the nares two times a dayand 

chlorhexidine bath or shower  for 7 days. A repeat swab was taken on 

completion of the treatment. Once the result was negative, patients 

were taken up for surgery. The surgeon followed standard  clinical 

practice of per operative scrubbing and painting with povidone 

iodine solution, draping and use of a  prophylactic antimicrobial 
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regimen. The antibiotic used was injectable Ceftriaxone 1 g,  one 

hour prior to surgery and the second dose at the end of surgery for 2 

doses in total.The patients were tracked till discharge and length of 

hospital stay was considered as end point. Infection related to an 

operative procedure that occurred at or near the surgical incision 

during hospital stay was noted. 

Inclusion criteria: All elective cases planned for arthroplasty 

surgery in our hospital from January 2018 to September 2020 

Exclusion criteria: All emergency surgeries, prior surgical site 

infections, pathological fractures, Intra articular steroid injections in 

the last two months and age less than 18 years 

Statistical Methods: Descriptive and inferential statistical analysis 

was carried out in the present study. Results on  continuous 

measurements were presented on mean +_ SD (minimum to 

maximum) and results on categorical measurements were presented 

in number(%). Significance was assessed at 5% level of significance. 

The following assumptions on data was made, Assumptions:1. 

Dependent variables should be normally distributed., 2. Samples 

drawn from the population should be random, cases of the samples 

should be independent. Student t test (two tailed, independent) 

wasused to find the significance of study parameters on continuous 

scale between two groups (Intergroup analysis) on metric parameters. 

Leven’s test of homogeneity  of variance was performed to assess the 

homogeneity of variance. A t- test is a statistical test that is used to 

compare the means of two groups. It is often used in hypothesis 

testing to determine whether a process or treatment actually has an 

effect on the population of interest, or whether a process or treatment 

actually has an effect on the population of interest, or whether two 

groups are different from one another with the null hypothesis (H0) is 

that the true difference these group means is zero and alternate 

hypothesis (Ha) is that the true difference is different from zero. 

Chi-square /Fisher Extract test was used to find the significance of 

study parameters on categorical scale between two or more groups, 

Non-parametric setting for Qualitative data analysis. Fisher Extract 

test used when cell samples are very small.[9-14] 

Significant figures  

+ Suggestive significance (P value: 0.05<P<0.10) 

* Moderately significant  ( P value:0.01<P  0.05) 

** Strongly significant   (P value : P0.01) 

Statistical software: The Statistical software namely SPSS 22.0, and 

R environment ver.3.2.2 were used for the analysis of the data and 

Microsoft word and Excel have been used to generate graphs, tables 

etc.[9-14] 

Results 
In this retrospective study we took data from  52 patients who 

underwent Arthroplasty of either hip or knee replacement surgery.  

26 patients were Screened for MRSA and found positive and treated 

as per protocol and their repeat MRSA test were negative. They  

were designated as group A(MRSA Screening done) and 26 patients 

who were not screened for MRSA were designated as  group B 

(MRSA screening not done)respectively.  

Table 1: Age and gender variables. 

variables MRSA 

Group A(n=26) Group B(n=26) 

Age in years   

 <40 0(0%) 2(7.7%) 

 40-60 16(61.6%) 13(46.6%) 

 >60 10(38.4%) 13(46.6%) 

Mean age 60.00±8.85 59.62±14.12 

Gender   

 Female 18(69.2%) 14(53.8%) 

 Male 8(30.8%) 12(46.2%) 

In group A, majority were in 40-60 years age group i.e.,16 patients and their mean age was 60.00±8.85years. In group B there were equal number of 

patients i.e., 13 each, in 40-60 years and above 60 years age group with mean age of 59.62±14.12 years (Table 1).Majority were females in both 

groups.(Table 1) 

 
Table 2: Co-morbid illness 

 MRSA Total(n=52) 

Group A 

(n=26) 

Group B 

(n=26) 

DM 4(15.4%) 4(15.4%) 8(15.4%) 

HTN 4(15.4%) 9(34.6%) 13(25%) 

Eight patients suffered from diabetes mellitus with four patients in each group and 13 had Hypertension with 4 and 9 patients in group A and B 

respectively as co-morbid illness as listed in Table2. 

 

 

Table 3: Type of Surgery 

Type of Surgery MRSA Total 

Group A Group B 

LT THR 5(19.2%) 7(26.9%) 12(23.1%) 

LT TKR 7(26.9%) 8(30.8%) 15(28.8%) 

RT THR 5(19.2%) 1(3.8%) 6(11.5%) 

RT TKR 9(34.6%) 10(38.5%) 19(36.5%) 

Total 26(100%) 26(100%) 52(100%) 

  P=0.421, Not Significant, Fisher Exact Test 

In group A, 10 and 16 patients underwent THR and TKR respectively and in group B 8 and 18 patients underwent THR and TKR respectively as 

listed in Table 3.  
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Table 4: Comparison of clinical variables of MRSA  patients studied 

Variables MRSA P value 

Group A Group B 

TLC 7177.69±2268.53 7822.31±2653.05 0.351 

Neutrophils 67.58±10.69 69.92±7.97 0.374 

The P value was found not significant which was more > 0.05 for the above two variables which were considered in our study. i.e., total leucocyte 

count and neutrophil count as shown in Table 4. 

Table 5: Length of Hospital stay and SSI. 

Variables MRSA P value 

Group A Group B 

Length of Stay in hospital( In days) 13.58±6.60 13.38±4.78 0.351 

Surgical site Infection(SSI) 4(15.4%) 9 (34.6%) 0.109 

The length of hospital stay following Arthroplasty procedure was 

13.58±6.60 days in group A and 13.38±4.78 days in group B with P 

value of 0.351 which was found to be not significant in our 

study.This might have been due to non infective causes such as delay 

in rehabilitation, side effects due to prolonged use of antibiotics such 

as diarrhoea etc.When we compared Surgical site infection rate 

between group A and group B, Group A had only 4 cases with SSI 

due to MRSA i.e., 15.4% as compared nine cases in group B i.e, 

34.6% Although P value of 0.109 was not found to be significant , 

there was appreciable reduction in SSI in group A compared to 

Group B. 

Discussion 
 The aim of our study was to find the outcome of MRSA 

decolonisation effectiveness in the form of good post operative 

outcome and prevention of  Surgical site infection (SSI).SSI remains 

one of the serious  complications for arthroplasty patients, causing 

considerable morbidity and financial burden to the patient.[15] The 

mean age of patients in our study were comparable to studies done by 

with Bebko et . al[15],Pietrzak et al[16].Tsang et al.[17], Sankar et.al 

[18] with a mean age being  60 years in all these studies.The females 

were comparitively more than males in our study which was similar 

to studies conducted by Pietrzak et al[16].Tsang et al[17],. Sankar et. 

al [18] .So we can infer that Osteo arthritis is more common in 

females in  60 years age group range. Bebko. et. al [15], and Tsang et 

al [17]assessed only males and females respectively , hence was not 

compared with our study with respect to age and gender.Diabetes 

Mellitus and Hypertension were present as co-morbid illness in a 

small number of cases and were well controlled throughout the stay 

in the hospital and hence was not assessed for comparison with other 

studies.In our study, we had 34 Total knee Replacement surgeries 

(TKR) and 18  Total hip Replacement surgeries (THR), but study 

done by Sankar et.al[18] had more THR compared to TKR. The 

study of Tsang et al [17] had more TKR similar to our study.Total 

leukocyte count and neutrophil count in the study groups was found  

not significant statistically .We found a similar outcome in a study 

done by Taormina et.al [19].Length of stay in hospital following 

surgery was equal in both the groups with no significance in p value 

as some patients had slow recovery and delay in rehabilitation. The 

study conducted by Sankar et.al.,[18] although showed a significant 

reduction in the length of hospital stay, post operatively, with MRSA 

as cause (p value= 0.0049) , the overall length of stay due to non 

infective cause remained the same(p value=0.1855).The contributing 

factors for increased length of hospital stay was due to delay in 

rehabilitation process, side effects like diarrhoea  from prolonged use 

of antibiotics etc.in their study [18].Our study although showed a 

reduction in SSI due to MRSA post operatively in group A cases , the 

p vale was 0.109 and was found to be suggestive significant. 

 

Table 6:Studies conducted 

 

  

Our Study 

 

Barbero et.al 

 

Sporer et.al 

 

Sadigursky et.al 

 

Reduction in SSI due to MRSA (%)Post 

arthroplasty in all cases  who underwent 

preoperativeMRSAscreening and 

decolonisation therapy 

 

 

50% 

 

40.7% 

 

69% 

 

         39% 

Studies done by Barberio et.al [20], Sporer et.al[21] and Sadigursky 

et.al [22] also showed a significant  reduction in the rate of SSI due 

to MRSA following  preoperative MRSA screening and 

decolonisation treatment prior to surgery. Our study also showed a 

reduction in rate of SSI of around 50% due to MRSA in the post 

operative Arthroplasty cases, after we introduced pre-operative 

MRSA screening and decolonisation therapy for all positive MRSA 

cases. 

Limitation of our study: The sample size of our study population 

was less when compared to other studies. We assessed the 

decolonisation MRSA colonisation by doing a repeat swab taken 

immediately after completion of decolonisation therapy.Resistance to 

Mupirocin was not assessed in our study and we followed a standard 

decolonisation protocol recommended by Centre for Disease Control 

and prevention , Atlanta, USA. 

Conclusion 

The Pre-operative screening of MRSA by nasal swab culture and 

sensitivity test for all Arthroplasty case is certainly a cost effective 

and effective in containing post-operative MRSA infection including 

SSI.Although the p value in this study was of suggestive significance 

withp value 0.109, we recommend pre-operative screening for 

MRSA and decolonisation of MRSA positive cases for all elective 

Arthroplasty cases especially knee replacement surgeries. 
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