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Review Article

Surgical site infection in adult patients after heart procedures: an 
integrative review

Infecção de sítio cirúrgico em pacientes adultos após procedimento cardíaco: revisão 
integrativa 

ABSTRACT
Objective: to identify the risk factors for surgical site infection 
in patients after heart procedure. Methods: integrative litera-
ture review by searching the Medical Literature Analyses and 
Retrieval System online, Latin American and Caribbean Lite-
rature on Health Sciences, Scientific Electronic Library Online, 
Nursing Database. The search for the articles occurred during 
the month of February 2022. Results: 24 articles were eligible 
for the review. In all studies, the population was mostly male, 
aged between 51 and 70 years, who underwent elective myo-
cardial revascularization surgery. The main comorbidities pre-
sented were diabetes mellitus, hypertension, and obesity. The 
infection rates ranged from 2.4% to 38.9%, and the main patho-
gen identified was Staphylococcus aureus. Conclusion: the main 
comorbidities present in patients who manifested surgical site 
infection were diabetes, hypertension, obesity, and smoking. 
The risk factors were gender, age, and prolonged preoperative 
hospitalization. Antibiotic prophylaxis, trichotomy, nasal deco-
lonization, and adequate skin antisepsis were the most adopted 
prophylactic measures. Contributions to practice: knowing 
the profile of patients who developed infection may favor plan-
ning risk control actions.
Descriptors: Thoracic Surgery; Surgical Wound; Surgical 
Wound Infection; Nursing Care; Cross Infection.

RESUMO 
Objetivo: identificar os fatores de risco para infecção do sítio 
cirúrgico em pacientes após procedimento cardíaco. Métodos: 
revisão integrativa de literatura por meio de busca na Medi-
cal Literature Analyses and Retrieval System online, Literatura 
Latino-Americana e do Caribe em Ciências da Saúde, Scientific 
Electronic Library Online, Base de Dados de Enfermagem. A 
busca dos artigos ocorreu durante o mês de fevereiro de 2022. 
Resultados: 24 artigos foram elegíveis para a revisão. Em todos 
os estudos a população era majoritariamente composta pelo 
sexo masculino com idades entre 51 e 70 anos, os quais foram 
submetidos à Cirurgia de Revascularização do Miocárdio de 
forma eletiva. As principais comorbidades apresentadas foram 
diabetes mellitus, hipertensão e obesidade. As taxas de infecção 
variaram entre 2,4% e 38,9%, sendo identificado como o princi-
pal patógeno, o Staphylococcus aureus. Conclusão: as principais 
comorbidades presentes nos pacientes que manifestaram infec-
ção do sítio cirúrgico foram diabetes, hipertensão, obesidade e 
tabagismo. Os fatores de risco foram sexo, idade e internação 
pré-operatória prolongada. Antibioticoprofilaxia, tricotomia, 
descolonização nasal e antissepsia adequada da pele foram as 
medidas profiláticas mais adotadas. Contribuições para a prá-
tica: conhecer o perfil dos pacientes que desenvolveram infec-
ção poderá favorecer o planejamento de ações para controle de 
riscos. 
Descritores: Cirurgia Torácica; Ferida Cirúrgica; Infecção da 
Ferida Cirúrgica; Cuidados de Enfermagem; Infecção Hospitalar.
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Introduction

Surgical site infection (SSI) in heart surgery is 
an important predictor of negative postoperative ou-
tcomes and is considered the leading cause of death 
unrelated to the underlying disease after the procedu-
re(1). Despite the technological advances of pharmaco-
logical therapies, heart surgery is essential to increase 
the chances of survival and to maintain the patient’s 
quality of life(2-3). This infection is characterized by 
an infectious process that appears within the first 30 
days after the surgical procedure, or up to 90 days in 
the case of prostheses and implants(4). Such adverse 
event is classified according to the level of tissue in-
volvement, as follows: superficial incisional, when it 
affects only skin and subcutaneous tissue; deep inci-
sional, when it affects deep soft tissues such as fas-
cia and muscles; and organ/cavity, when it involves 
organs or cavities, called mediastinitis, endocarditis, 
pericarditis, or myocarditis in heart surgery(1,3-4).

In Brazil, it is understood that surgical site in-
fections rank third in health care-related infections, 
representing about 14 to 16% of the conditions pre-
sented by hospitalized patients(5-6). SSI is associated 
with increased mortality, in addition to prolonging the 
length of hospital stay(7-8). It has an average mortality 
rate of 3%, highlighting the fact that 75% of deaths of 
patients with surgical site infection are directly linked 
to the infectious process as the primary cause of dea-
th(9-10).

In the international scenario, in developed 
countries, it is estimated that the incidence of surgical 
site infection associated with heart surgery is lower 
than in Brazil, ranging from 0.15% to 5%(11). With hi-
gher occurrence in the elderly and patients with more 
than one comorbidity in the form of sternal osteomye-
litis and mediastinal abscesses. Thus, reinforcing that 
this type of infection is directly linked to the risk of 
mortality in the short and long term(11-12).

The adequate management in the preoperative 
period and intense efforts to guarantee intraoperative 
stability may provide the patient with a better evolu-

tion. Severe complications, including death, may occur 
when this attention to the patient is not a priority in 
the assistance, especially in relation to those who pre-
sent risk factors or trigger hemodynamic instability 
during the surgical procedure, which generally leads 
to a worse prognosis in the postoperative period(9,13).

Such events are directly associated with the hi-
gher number of comorbidities, the clinical profile, the 
invasive nature of the procedure, and the adoption of 
prophylactic measures(5,9,12). The most common disea-
ses related to postoperative complications are syste-
mic arterial hypertension and diabetes mellitus(3,5,7). 
Thus, the infectious outcome is favored by several fac-
tors that go through assistance, economic, educational 
and health aspects(13).

This research is justified by the epidemiological 
importance of SSI after heart procedures, as well as by 
the need to improve the care process of the multi-pro-
fessional team, especially nursing. By understanding 
the risks for the development of surgical infection, it 
is possible to plan management and care tools to con-
trol these risk factors, which positively impacts the 
postoperative evolution. Considering the complexity 
of heart surgeries and the risk of infection, especially 
those performed through thoracotomy, planning and 
knowledge about the profile of these occurrences is 
necessary, which is not easily found in the literature 
in a consolidated manner, thus integrating the clinical 
profile, risk factors and prevention measures.

Therefore, this study aimed to identify the risk 
factors for surgical site infection in patients after he-
art procedure.

Methods

This is an integrative review carried out in the 
following steps: elaboration of the guiding question; 
establishment of inclusion and exclusion criteria; se-
arch for studies; evaluation of studies; categorization; 
interpretation of results and synthesis of the results 
evidenced(14).

The search was performed in the following 
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databases: Medical Literature Analyses and Retrie-
val System Online (MEDLINE) via National Library 
of Medicine National Institutes of Health (PubMed), 
Latin American and Caribbean Literature on Health 
Sciences (LILACS), Scientific Electronic Library Online 
(SCIELO) and the Nursing Database (BDENF) in order 
to answer the following question: What is the profi-
le of patients undergoing heart surgery and which 
factors are associated with surgical site infection? To 
formulate the review question, the PICoS strategy was 
used where P = Population (Patients undergoing  sur-
gery) I = Intervention (Heart surgery via sternotomy) 
Co = Development of surgical site infection after heart 
surgery), S = Observational studies. The construction 
of the guiding question was carried out considering 
the guidelines of the adopted reference(14) to favor the 
survey of relevant studies in the review.

The survey of articles was performed by com-
bining standardized keywords in the list of Subject 
Descriptors in Health Sciences (DeCS), and their 
equivalents in English in Medical Subject Headings 
(MESH): cirurgia cardíaca, ferida operatória, infecção 
de ferida operatória, cuidados de enfermagem, infec-
ção hospitalar (heart surgery, surgical wound, surgi-
cal wound infection, nursing care, hospital infection). 
The keywords were established after careful reading 
related to the investigated theme. The combinations 
were performed in English and Portuguese, totaling 
eight search engines, namely: “cirurgia torácica and 
ferida cirúrgica”, “cirurgia torácica and infecção de 
ferida cirúrgica”, “cirurgia torácica and cuidados de 
enfermagem”, “cirurgia torácica and infecção hospita-
lar” (“thoracic surgery and surgical wound”, “thoracic 
surgery and surgical wound infection”, “thoracic sur-
gery and nursing care”, “thoracic surgery and hospital 
infection”).

Inclusion criteria considered articles that 
addressed the profile of patients undergoing heart 
surgery via sternotomy, relating the groups that de-
veloped surgical site infection to those that did not, 
with a time frame of 2011 to 2021 and in English, 
Portuguese, and Spanish languages. The temporal cut-

-off was determined to search for a larger number of 
studies and for being a period in which there were ad-
vances in heart surgical procedures. Theses, disserta-
tions, monographs, and review studies without meta-
-analysis were excluded.

The search and selection were done indepen-
dently by two researchers, on the same day, time, and 
Windows program and Word Office 365 package. The 
search for articles occurred in February 2022. After 
the organization of the articles listed in the described 
search process, they were evaluated, and those that 
did not meet the inclusion criteria or were duplicates 
were excluded, followed by analysis of the title, abs-
tract, and full text.

To analyze the title, at least one of the key words 
used in its description was sought; based on the abs-
tract and full text, the elements that could corroborate 
the answer to the guiding question were focused on. 
When the researchers disagreed on the inclusion of an 
article, they met to discuss the inclusion or exclusion 
of the text based on the established criteria.

After completion of this selection step, the stu-
dies underwent a thorough analysis, highlighting the 
relevant information that was compiled to meet the 
objectives of this review and highlight the risk factors 
related to surgical site infection. For the analysis of the 
articles, a form was built to extract the most relevant 
data, including authors of the study, year of publica-
tion, place of the study, sample, type of study, type of 
surgical procedure, patient profile, risk factors for in-
fection and prophylaxis measures.

Results

From the selection process, 24 eligible articles 
were obtained for analysis and data extraction as des-
cribed in Figure 1.

The sample size ranged from 50 to 32,707 pa-
tients with a predominance of males and an age range 
of 51 to 70 years. The rate of patients who developed 
surgical site infection ranged from 1.4 to 38% as des-
cribed in Table 1.  
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Identified by descriptors: 22,229
MEDLINE (PUBMED): 20,189
Other Databases: 2,050

Excluded after filters were applied: 
18,686
MEDLINE (PUBMED): 17,427
Other databases: 1,259

Analyzed by title: 3,543 Excluded articles: 3,176

Examined by summary: 367 Excluded articles: 282

Examined full text: 85
Excluded articles

By methodology and results: 32
By duplicity: 4
Not meeting eligibility criteria: 25 

Studies included in the review: 24
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                  Figure 1 – Flowchart of study selection. Vitória, ES, Brazil, 2022

Table 1 – Description of studies included in the review that described surgical site infection in heart surgery: 
Vitória, ES, Brazil, 2022

Author/Year of publication Sample
Type of procedure

SSI incidence (%)§

CABG (%)* Valve replacement (%)† Others (%) VCABG (%)‡

Ferreira et al. 2020(8) 195 51.8 36.4 4.1 7.8 10.3
Andrade et al. 2019(15) 1,708 59.1 34.7 – 6.2 8.3
Kahl et al. 2019(5) 150 79.3 17.3 3.4 – 29.3
Barros et al. 2018(16) 50 68.4 26.3 5.3 – 38.0
Braz et al. 2018(13) 280 54.3 37.5 – 8.2 18.6
Nicolini et al. 2018(17) 2,606 100 – – – 4.9
Santo et al. 2018(18) 314 100 – – – 15.2
Cotogni et al. 2017(19) 741 34.1 33.5 13.5 18.9 8.1
Mahmood et al. 2017(20) 10,979 48.7 28.6 12.7 10 4.3
Zittermann  et al. 2016(21) 3,340 32.1 38.0 10.8 19.1 2.3
Ng et al. 2015(22) 1,482 100 – – – 3.1
Omar et al. 2015(23) 227 76.6 21.6 1.8 – 4.4
Gelijns et al. 2014(24) 51,58 33 36 18 13 1.7
Kelava et al. 2014(25) 32,707 29.2 35.3 16 19 1.4
Conterno et al. 2014(26) 2,060 66.8 22.6 10.6 - 6.0
Andrade et al. 2013(27) 460 || || || || 7.8
Rahmanian et al. 2013(28) 5,318 55.6 24.0 7.2 13.2 2.8
Chen et al. 2012(29) 10,522 77.1 12.4 – 10.5 1.5
Hosseinrezaei et al. 2012(30) 520 || || || || 10.0
Koch et al. 2012(31) 28,250 73.5 26.5 – – 4.7
Magalhães et al. 2012(32) 896 || || || || 10.7
Silva et al. 2012(33) 384 48.7 35.6 12.9 2.8 9.4
Lola et al. 2011(34) 172 || || || || 5.8
Manniën et al. 2011(35) 4,066 67.2 19.9 – 12.9 4.5

*CABG: Coronary artery bypass graft surgery; †Valve surgery; ‡VCABG: Coronary artery bypass graft surgery and concomitant valve replacement; §SSI: Surgical 
Site Infection Incidence; ||Data not cited in the studies
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Myocardial revascularization surgery was the 
procedure to which more than 50% of the analyzed 
patients were submitted (17 studies) in isolation or 
with another procedure in the same operative act, 
followed by Valve Surgery. Of the 24 articles selected, 
five(13,27,30,32,34) did not specify the type of procedu-
re performed. Of the 10 articles that cited mortality 
rate associated with surgical site infection, the range 
was from 2.4%(29) to 38.9%(33). The studies were con-
ducted in several countries including Germany(20-21), 
Greece(34), Netherlands(35), Iran(30), Italy(19-20), Qatar(23), 
Singapore(22), United States of America(24-25,29,31), multi-
nationals(17) and the others in Brazil(5,8,13,15-16,18,27-26,32-33).

All selected studies described the profile of 
patients undergoing some type of heart surgery, whi-
ch allows a significant listing of the main risk fac-
tors and/or comorbidities associated with surgical 
site infection in these studies. The most prevalent 
ones are diabetes(5,15-35), systemic arterial hyperten-
sion(5,13,15,16,18-19,22-23,25-34), obesity (body mass index 
>35)(15,19-21,28-29,32,35), smoking(19-21,25-26,31-32, 34), Chronic 
obstructive pulmonary disease(19,20,24,27,30-31,33), Dysli-
pidemia(5,13,15,26,30), American Society of Anesthesiolo-
gists classification >III(15-18,20) and glycated hemoglo-
bin >7.5%(17,23). Being male and age>60 years was a 
risk condition in all studies.

Regarding prophylactic measures, eight articles 
approached antibiotic prophylaxis, mainly cephalos-
porins, beta-lactams and vancomycin(13,15,19-21,24,26,29). 
The antibiotic infusion time ranged from 60 to 120 
minutes before the first surgical incision. The other 
measures found were trichotomy(5,15,24,33), nasal deco-
lonization(5,15,24), preoperative bath with degerming 
solution(5,15,27) and skin antisepsis(5,19,24,33).

Regarding the clinical manifestations of surgi-
cal site infection, seven articles listed the most pre-
valent signs and symptoms, which were pain(18,28,32), 
hyperemia(18,25), dehiscence(5,25,29-30,33), presence of exu-
date(5,25,28-32) and fever(5,18,28,32).

Among the selected articles, 10 presented in-
formation about the microorganisms most found in 
infected wound cultures, these being: Staphylococcus 

spp.(18-19,21,24,26,29,32,34-35); Pseudomonas ssp.(21,26,29,34); En-
terococcus ssp.(21,24,29,34); Klebsiella ssp.(5,26,32); Serratia 
ssp.(5,21); Acineto spp.(34); and Proteus spp.(26). In addi-
tion, nine of the selected studies also mention the 
correlation between the incidence of surgical site in-
fection and other Health Care Related Infections, such 
as: Urinary Tract Infection(8,21,24-27,34); Bloodstream In-
fection(24,26-29); and Pneumonia(8,24-28,34).

The studies also showed variation between the 
length of stay, ranging from six to 18 days for patients 
without surgical site infection and 14 to 33 days for 
patients with surgical site infection. The difference be-
tween the lengths of stay ranged from four to 25 days. 
In addition, prolonged preoperative length of stay was 
cited as a risk factor for the development of other He-
althcare-Related Infections.

Discussion

The main symptoms mentioned by the articles 
eligible for this study were fever, dehiscence, hypere-
mia, presence of purulent exudate and pain. However, 
in some cases clinical signs and symptoms alone are 
not sufficient to close the diagnosis of surgical site 
infection(4,6-9). In heart surgery, signs and symptoms 
appear up to 30 days after the procedure or 90 days in 
case of valve prosthesis implantation. Incisional sur-
gical site infection may be classified into superficial 
or deep infection and manifest in the primary and/or 
secondary site in surgeries with more than one inser-
tion(1,6,10).

It is estimated that about 60% of surgical site 
infection cases could be avoided by adopting good 
practices and packages of prevention measures, kno-
wn as bundles(6,9). The main practices, considered pre-
ventive, cited throughout the survey were trichotomy, 
nasal decolonization, preoperative shower, use of an-
tibiotic prophylaxis and skin antisepsis.

Regarding the surgical procedure, there are 
preventive measures that can be taken in the preo-
perative period. According to the Centers for Disease 
Control and Prevention guideline for prevention of 
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surgical site infection, a full body bath the night before 
the surgical procedure, regardless of the type of soap 
used (antimicrobial or not), is strongly recommen-
ded(9). The National Health Surveillance Agency has 
not published recommendations or contraindications 
regarding preoperative bathing, leaving it up to each 
institution to define, or not to define, the adoption of 
this procedure as routine(4,6).

Trichotomy is not considered an effective me-
asure for infection control, but when performed, it is 
preferable to use specific equipment for this purpose 
with disposable blades and not razor or scalpel bla-
des, performing it as close as possible to the beginning 
of the surgical procedure(9-10). To be considered ade-
quate, trichotomy must be performed with a trimmer 
or scissors up to two hours before the beginning of the 
surgery, and outside the surgical center. If trichotomy 
is performed outside the healthcare facility, regard-
less of the time or method used, it will be considered 
inadequate(6).

Also, regarding preoperative care, nasal deco-
lonization is performed by topical use of antibiotics in 
the nasal cavity, aiming to decrease contamination by 
organisms that inhabit the upper airways, especially 
S. aureus(36). Being a carrier of S. aureus increases the 
risk for developing surgical site infection, so nasal de-
colonization may be associated with a significantly re-
duced risk of general surgical site infection(36-37).

Regarding patients submitted to surgery, be-
tween 18 and 30% are carriers of S. aureus and are 
three times more likely to develop surgical site infec-
tion or bacteremia(10). It is recommended that nasal 
decolonization with topical mupirocin be universally 
applied in all patients(9-10).

Regarding the use of antibiotics, it is recommen-
ded that prophylaxis in heart surgery be done with the 
use of parenterally administered cephalosporins up to 
60 minutes before the first surgical incision and con-
tinued for up to 48 hours after the end of surgery. If 
the duration of the procedure exceeds 4h, a new dose 
should be given(9-10). The antibiotic prophylaxis is con-

sidered adequate when performed up to 60 minutes 
before the incision and lasting less than 24h after the 
surgical procedure(6). The choice of drug may vary ac-
cording to the type of surgery, the patient’s history, 
and the protocols of each institution(1,4).

International agencies also recommend pre-
operative glycemic screening through the measure-
ment of glycated hemoglobin because there is an as-
sociation between levels below 6.5% and significant 
decreases in deep sternal wound infection, ischemic 
events, and other complications(10). In Brazil, glyce-
mic control in heart surgery is considered adequate 
when glycemia is maintained < 200mg/dL in the first 
6 hours postoperatively(6).  

Low glycemic levels may also be harmful. Con-
sumption of clear liquids in the period of 2 to 4 hours 
before general anesthesia has been shown to be bene-
ficial, impacting the reduction of postoperative com-
plications(38). Patients who received carbohydrate-rich 
liquid drinks in this period had lower infection rates 
and shorter time of dependence on vasoactive dru-
gs(39).

Regarding behavioral factors, smoking stands 
out mainly because of its direct association with chro-
nic obstructive pulmonary disease. In the preoperati-
ve period, it is possible to perform screening by me-
ans of validated tools for cigarette abuse. Smoking is 
associated with respiratory problems, delayed wound 
healing, increased risk of bleeding, metabolic compli-
cations, and increased propensity to infectious com-
plications(10,16). Smoking cessation in the four weeks 
preceding the surgical procedure is associated with 
better postoperative outcomes; however, this inter-
vention is not possible in cases of urgent and emer-
gency surgery(10).

Another important factor to be considered is 
the length of hospital stay that precedes the surgical 
procedure. The risk of the patient developing infec-
tions related to assistance increases proportionally to 
the length of hospital stay, and the preoperative length 
of stay is an independent risk factor for postoperative 
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infections(9,40). The length of preoperative hospital stay 
is considered adequate when it is less than 24 hours 
before the surgery(6).

In the trans-operative period, skin antisepsis 
should be performed with alcohol-based antiseptic 
agent, unless there is some contraindication(1). Anti-
sepsis of the operative field is considered adequate 
when performed with the use of degerming antiseptic 
followed using alcohol solution(1,6).

Systemic arterial hypertension was the second 
most cited comorbidity in patients who developed 
surgical site infection. It is not uncommon for patients 
aged 51 to 70 years to have dyslipidemia in addition 
to hypertension. Dyslipidemia is the main cause of 
atheroma plaque formation in blood vessels, causing 
coronary artery disease(41-42). When the unblocking 
cannot be achieved through angioplasty with stent 
placement, the patient must undergo myocardial re-
vascularization surgery(41).

Evidences also shows the relationship between 
obesity (body mass index >35) and increased posto-
perative morbidity and mortality, with significant in-
crease in costs during hospitalization(43). Obesity and 
overweight are directly related to the emergence of 
a series of other comorbidities and possible compli-
cations, especially in relation to the cardiovascular 
system, obesity being statistically associated with co-
ronary diseases and, consequently, with heart surge-
ries(18,42).

Besides surgical site infection, there are other 
non-surgical Healthcare-Related Infections that may 
be associated with the performance of heart surgery 
due to the profile of the patients, the prevalence of one 
or more comorbidities, among them, the correlation 
between these comorbidities and infectious outco-
mes, in addition to exposure to various factors that in-
terfere with the incidence of non-surgical infections, 
such as admission to intensive care and the use of in-
vasive devices like central venous catheter, indwelling 
urinary catheter, and mechanical ventilation(41).

Regarding the main microorganisms isolated in 
surgical site infection cultures, S. aureus ranked first. 

S. aureus is the gram-positive pathogen most associa-
ted with infections and can be transmitted directly 
or indirectly, either by the patient’s own skin flora or 
through contamination during the procedure itself(44). 
Corroborating this information, an integrative review 
that analyzed 56 articles identified that most health 
care-related infections were caused by Staphylococcus 
aureus (39.2%), and the minority of cases were asso-
ciated with gram-negative infection(45).

The presence of these microorganisms indi-
cates that most surgical site infections are caused by 
endogenous microorganisms, present in the patient’s 
microbiota and in the hands and equipment of health 
professionals or used during the surgical procedure. 
This indicates that the main cause of contamination 
may be related to inadequate hand hygiene performed 
by the surgical team, incorrect skin preparation, ina-
dequate use of surgical drapes and non-compliance of 
the surgical technique with aspects of asepsis in the 
trans-operative period(42-43,45).

Study limitations

As a limitation of the study, we mention the fact 
that some texts were not freely accessible and could 
not be accessed through institutional partnerships, 
which hindered the search. Another fact was the im-
possibility of reviewing the bibliographic references 
cited by the selected articles.

Contributions to practice

Knowing the profile of patients who developed 
infection favors the planning of risk control actions. 
Based on this synthesis of information, it is essential 
to adopt preventive measures through a multidiscipli-
nary approach, involving care teams, infection control 
professionals and the patient safety center, seeking 
proposals that improve the quality of care and posto-
perative prognosis, and that, together, the multidisci-
plinary team and the nurse develop intervention plans 
for patients at risk of infection due to heart surgery.
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Conclusion

The epidemiological profile of patients under-
going heart surgery is composed mostly of men aged 
between 51 and 70 years. The most prevalent comor-
bidities were diabetes mellitus, hypertension, and 
obesity. The most common surgical procedure was 
elective coronary artery bypass grafting. Given these 
results, it can be inferred that surgical site infection is 
linked to several factors, such as preoperative hospital 
stay, epidemiological profile, presence of comorbidi-
ties and appropriate management in the perioperati-
ve period. The occurrence of surgical site infection is 
linked to other complications, higher mortality rates, 
hospitalization costs, and length of hospital stay.

When describing the profile of patients who 
developed surgical site infection after surgical tre-
atment, it can be inferred that most cases could be 
prevented by simple actions, including preoperati-
ve shower, antibiotic prophylaxis, glycemic control, 
smoking management, reduced hospital stay, nasal 
decolonization and other safe surgery strategies. The 
infection control service, health surveillance, and mul-
ti-professional commitment are critical to the success 
of these protective measures. The more these data are 
disseminated and known, the greater the chances of 
reducing surgical site infection.
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