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ABSTRACT
Objective: To build and validate the content and appearance of a surgical site infection 
prevention bundle for children submitted to cardiac surgery. Method: Methodological 
study in two phases: 1) Bundle construction from an integrative literature review from 
which interventions have been extracted to compose the instrument; 2) Bundle content 
and appearance validation by 24 judges. Results: The 24 found articles presented 
17 interventions for surgical site infection prevention in this population. Out of 
them, seven intervention proposals have been chosen to compose the bundle and sent 
for assessment by judges. The final proposal includes all the seven items chosen in 
the construction phase and has achieved a content validity index over 0.8 in all items 
referring to content and appearance. Conclusion: The content and appearance of the 
developed bundle proposes care for the prevention of surgical site infection throughout 
the perioperative period.
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INTRODUCTION
Surgical Site Infections (SSI) are those which affect 

 incised tissues and organs and cavities which are manipula-
ted during a surgical procedure, taking place in the first 30 
days from the operation or within a year. Despite impro-
vements in surgical techniques and infection control prac-
tices, the SSI correspond to 14 to 16% of all Healthcare 
Associated Infections (HAIs) in Brazil(1).

In pediatric cardiac surgery, the incidence of this 
kind of infection ranges from 0.25% to 6%(2), in addition 
to increasing mortality rates by 2.5(3), elevating hospital 
costs, and prolonging hospitalization, leading to potential 
damage to the health of individuals which are affected by 
this complication(2).

The main risk factors for the development of SSI 
in children submitted to cardiac surgery include being 
 younger than one month, prolonged use of mechanical 
ventilation, hospitalization in Intensive Care Unit (ICU) 
in the preoperative period, prolonged use of invasive devi-
ces in the  post-operative period, and complex heart dise-
ase(2,4). Therefore, SSI prevention is a challenge for health 
professionals who deal with this population due to their 
 immunological immaturity, as well as anatomical and phy-
siological characteristics of heart diseases that contribute to 
poor  prognosis, in addition to the fact that the dynamics of 
perioperative procedures for this type of surgery are complex.

In face of this, the risks for children submitted to cardiac 
surgeries are a present reality in surgical care and teams 
involved in this process are responsible for proposing stra-
tegies and establishing barriers for guaranteeing patient 
safety. Therefore, to guarantee the continuous improvement 
of quality of care and patient safety, the  implementation 
of bundles, or care packages, has been adopted as a stra-
tegy to minimize SSI, since it reduces the variability of care 
procedures(5–7).

Bundles are “packages” of specific care procedures 
that, when implemented collectively, improve healthcare 
results(8–9). It is a light-hard technology proposed by the 
Institute for Healthcare Improvement(10), whose construc-
tion is based on the best evidence for health practice(10) with 
the objective of reducing adverse events related to health 
care(8,11–13).

Scientific evidence points out that the selection of 
care procedures to be included in bundles must consider 
 cost-benefit, easiness of implementation, and adherence 
of health teams to these care “packages”(8,9). Also, favorable 
results in the use of bundles require all interventions to be 
executed jointly, with no exclusion of any phase(8–9,12).

Therefore, the construction and validation of a bundle for 
SSI prevention may help the development of safer and more 
efficient practices concerning the maintenance of surgical 
site integrity of children submitted to cardiac surgery. In 
this context, the objective of this study is to construct and 
validate the content and appearance of a surgical site infec-
tion prevention bundle for children submitted to cardiac 
surgery. It is also emphasized that there is no evidence in 

the Brazilian literature regarding the use of bundles for SSI 
prevention in any population.

METHOD

Design of stuDy

This is a methodological study guided by the SPIRIT 
tool(14), performed in two phases: 1) Construction of a SSI 
prevention bundle based on an integrative literature review, 
from which interventions have been extracted to compose 
the instrument; 2) Bundle content and appearance vali-
dation. The data collection period lasted from September 
to November 2019.

Data ColleCtion

Phase 1 – construction of the ssi Prevention 
bundle

Initially, an integrative literature review was perfor-
med with data extracted from three databases (PUBMED, 
CINAHL, Web of Science) with the descriptors “surgical 
wound”, “thoracic surgery” and “child” associated to one 
another by the Boolean operator “AND”. The review had 
the following guiding question: which interventions are 
performed for the prevention of operative wound infection 
in children submitted to cardiac surgeries?

The inclusion criteria for articles in this phase were ori-
ginal articles whose results presented interventions for the 
prevention of operative surgical wound infection in children 
submitted to cardiac surgery and with abstracts available in 
the databases. The exclusion criteria were documents presen-
ted in congresses, dissertations, monographs, theses, letters 
to editors, and reflection studies.

To ensure this phase’s quality and to avoid selection 
biases, all studies have been checked by two reviewers 
independently. Inclusion or non-inclusion of studies was 
assessed based on reading the title and abstract. In case of 
disagreement between the two reviewers, a third reviewer 
was involved. The articles which were initially unavailable 
in databases were obtained in full text on the website of 
Coordination for The Improvement of Higher Education 
Personnel (Coordenação de Aperfeiçoamento de Pessoal de Nível 
Superior – CAPES). The selected articles have been assessed 
through full text reading so as to ensure that the inclusion 
criteria were met.

The following filters were used for search: publications 
available in full text between 2010 and 2019 in English, 
Portuguese, and Spanish. The initial sample was composed 
of 2,549 publications extracted from PUBMED, 549 from 
Web of Science, and 25 from CINAHL. After reading titles 
and abstracts, the sample was reduced to 18, 33 and 10, 
respectively. Finally, 24 articles were selected for complete 
reading: 07 from PUBMED, 07 from Web of Science, and 
10 from CINAHL.

Data extraction from the selected articles was perfor-
med using an instrument containing descriptive variables 
of the publications, complementing data such as authorship, 
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year of publication, journal, database, evidence level, and the 
 identification of interventions for surgical site infection pre-
vention in children submitted to cardiac surgery, in addition 
to the description of the efficacy of employed interventions.

After the review a group of physicians and nurses at the 
pediatric cardiology service of Messejana Dr. Carlos Alberto 
Studart Gomes Hospital analyzed each intervention iden-
tified in the data extraction phase searching for a consensus 
on which interventions would comprise the bundle. Finally, 
the interventions which would comprise the surgical site 
infection prevention bundle were chosen.

Subsequently a textual media or hypertext was built 
using Microsoft Power Point version 2010, a program which 
is broadly used in business and personal computers and is 
contained in Microsoft Office 2010, available for Windows. 
All elements of this hypertext are emphasized to have been 
produced by the study’s authors assisted by an informa-
tics professional.

Phase 2 – ssi Prevention bundle content and 
aPPearance validation

After component identification and the creation of a 
hypertext for the surgical site infection prevention bundle 
for children submitted to cardiac surgery, in the following 
phase, content and appearance was validated, so as to verify 
with the judges whether the developed bundle effectively 
explored surgical site infection prevention.

An adaptation of instruments used in similar studies(15–16) 

was employed. It was divided into three parts: the first part was 
composed of judges’ characterization, the second part was rela-
ted to the content of the interventions chosen for this bundle, 
identified in the literature review, and finally, the third part 
contained information regarding the presentation and struc-
ture of the developed hypertext.

Concerning the content of the interventions, the judges 
assessed the relevance, objectivity, simplicity, clarity, and 
accuracy of each intervention in the SSI prevention bun-
dle. Relevance refers to the capacity of the item of being 
consistent with the defined attribute, objectivity enable the 
item to be brief regarding the definite attribute, simplicity 
is expressing a single idea, and clarity enabled defining whe-
ther the measure was intelligible, with simple and unambi-
guous expressions, and finally, accuracy enabled regularity 
in execution(15).

In addition to content validation, the judges analyzed the 
structure, presentation, and usability of the developed hyper-
text. Issues related to structure and presentation verified 
bundle intervention presentation through questions which 
are pertinent to overall organization, structure, presentation 
strategy, and formatting. The items related to usability asses-
sed whether the form of presentation of the hypertext was 
considered easy to use and learn, providing clear, complete, 
concise, and fast assistance(16).

For bundle content and appearance analysis by the 
judges, the answers followed a Likert-type scale with four 
support levels: 1 (completely disagree), 2 (partially disagree), 
3 (partially agree), and 4 (completely agree). This process was 
conducted through the Delphi technique and the judges 

were informed that, in case of negative answers, the com-
ponents would be changed and/or excluded in accordance 
with the suggestions.

sample Definition

The inclusion criteria for this phase were physicians 
and nurses with the title of specialist and/or Master and/or 
PhD and a minimum two-year experience in post-operative 
pediatric cardiac surgery. The judges were selected through 
their curriculum on the Lattes Platform in the National 
Council for Scientific and Technological Development 
(CNPq – Conselho Nacional de Desenvolvimento Científico e 
Tecnológico) website and the adopted sampling strategy was 
snowball. An invitation letter, which provided information 
on this research, was sent through electronic mail. Upon 
confirmation of this invitation, the judges received the ICF 
and the research questionnaire. Out of the 30 selected judges, 
only 24 accepted to participate in the study and sent a filled 
data collection instrument.

Data treatment anD analysis

The data were organized in a spreadsheet available in the 
Microsoft Office Excel 2016 program and analyzed through 
the statistical program R version 3.2.0. The characterization 
by the judges was based on descriptive analysis, which inclu-
ded absolute frequencies and percentages. The identification 
of adherence to normal distribution was performed through 
application of the Shapiro-Wilk test.

The Content Validity Index (CVI) was calculated for 
content and appearance validity analysis of the interventions 
chosen for the surgical site infection prevention bundle for 
children submitted to cardiac surgery. Using the weighted 
median as an estimate for CVI was opted for due to the 
identification of non-normality in estimate distribution. In 
addition to the CVI median estimate,  95% confidence inter-
val and interquartile interval for each median were calculated 
with CVI higher than or equal to 0.8 as a reference value 
for null hypothesis. An item was thus considered valid for 
the developed bundle if the CVI was statistically equal to 
or higher than 0.8.

ethiCal aspeCts

Meeting the ethical aspects of scientific research this 
study was submitted to and approved by the Research Ethics 
Committee of Messejana Dr. Carlos Alberto Studart Gomes 
Hospital on August 7, 2018, opinion n. 2.803.710, in accor-
dance with the recommendations of resolution 466, dated 
December 12, 2012, by the National Health Council.

RESULTS
The 24 articles which have been found presented 17 

interventions for preventing surgical site infection in this 
population. Out of a total of 17 identified interventions, 
10 interventions were excluded by the consensus group for 
the elaboration of this bundle: 1. Use of individual electric 
device for preoperative hair removal, 2. use of 2% mupiro-
cin nasal ointment twice a day for five days before surgical 
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procedure, 3. daily review of air conditioner filter of the sur-
gical room, 4. use of intravenous corticoid before the start of 
extracorporeal circulation, 5. transthoracic echocardiogram 
with post-surgery sterile protection, 6. use of nylon bandage 
impregnated with silver on the surgical wound, 7. sterno-
tomy on the bed of a pediatric intensive care unit (PICU) 
in cases in which the sternum remained open after cardiac 
surgery, 8. daily body hygiene with chlorexidine germicidal 
solution after surgical procedure, 9. cleaning the stethoscope 
and electrocardiogram cables with sterile disinfectant wipes, 
10. mediastinal control cultures every seven days for 30 days 
after surgery.

All the interventions mentioned in the previous para-
graph were excluded due to the impossibility of their appli-
cation to the reality of Brazilian hospital service, in addition 
to not having enough description of intervention efficacy, 
which precluded understanding the developed actions of 
these prevention strategies.

Finally, seven interventions were chosen to compose the 
surgical site infection prevention bundle and, subsequen-
tly, a hypertext with the content organized into a temporal 
sequence of three operative periods (Figure 1) was produced.  
Throughout the process of developing this tool, providing an 
attractive and understandable text, using texts, images, flo-
wcharts, and different colors to distinguish the interventions 

performed in each operative period was aimed at, with the 
objective of easily identifying the care procedures chosen 
for SSI prevention.

The interventions are emphasized to have been divided 
into three operative periods (preoperative, intraoperative 
and postoperative) with the objective of guaranteeing adhe-
rence to good care practices for children submitted to car-
diac surgery throughout perioperative period, thus leading 
to a better clinical outcome than they do when individu-
ally implemented.

The selection of interventions to compose this bundle 
was guided by evidence which proved its efficacy and useful-
ness. Thus, interventions 1, 2, 3, 6 and 7 derive from evidence 
of well-designed non-randomized clinical trials (evidence 
level III) and well-designed case-control and cohort studies 
(evidence level IV), and intervention 4 derives only from 
studies with evidence level III and intervention 5 is derived 
from evidence from well-designed randomized clinical trials 
(evidence level II).

To validate content and appearance, the instrument was 
submitted to a sample composed of 30 judges. The return 
rate of the instruments was 80%. Out of the judges who 
composed the final sample, 18 were nurses and six were phy-
sicians with clinical practice experience in the post-operative 
pediatric cardiac surgery.

Figure 1 – Hypertext of the surgical site infection prevention bundle – Fortaleza, CE, Brazil, 2020. 
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The sample of judges was characterized by participants 
aged 32 to 57, with a median of 43.5 years (IQI ± 14). 
Concerning time of professional education, participants 
had a mean of 18.67 years (SD ± 8.92). Their median of 
experience with care in postoperative pediatric cardiac sur-
gery was 13 years (IQI ± 09). Most were female (70.8%), 
with a specialist title (66.6%), and from the city of Fortaleza, 
Brazil (91.7%), and Seattle, United States (8.3%). Current 
profession was verified to be care practice nurse for 62.5% 

of the sample and the other 37.5% were coordinating nurses, 
coordinating physicians, or care-providing physicians.

The data presented in Table 1 show the judgment by 
the judges regarding content analysis of each intervention 
chosen for the SSI prevention bundle.

According to the data presented in Table 1, all seven 
items presented CVI > 0.8 with statistically significant values 
for relevance, objectivity, simplicity, clarity, and accuracy. All 
interventions have thus been included in the final list.

Table 1 – Judges’ analysis of the content of the SSI prevention bundle for children submitted to cardiac surgery – Fortaleza, CE, Brazil, 
2020. 

Variables p-value* CVI IQI 95% CI

1. Bath with chlorhexidine the night before the surgical procedure and bath one hour before 
referring the patient to the surgical center

Relevance – 1.00 – – –

Objectivity – 1.00 – – –

Simplicity <0.001 1.00 0 0.75 1.00

Clarity <0.001 1.00 0 0.75 1.00

Accuracy <0.001 1.00 0 0.75 1.00

2. Use of antibiotics one hour before surgical incision  

Relevance – 1.00 – – –

Objectivity <0.001 1.00 0 0.75 1.00

Simplicity <0.001 1.00 0 0.75 1.00

Clarity <0.001 1.00 0 0.75 1.00

Accuracy <0.001 1.00 0 0.75 1.00

3. Skin preparation with chlorhexidine antiseptic

Relevance – 1.00 – – –

Objectivity <0.001 1.00 0 0.75 1.00

Simplicity <0.001 1.00 0 0.75 1.00

Clarity <0.001 1.00 0 0.75 1.00

Accuracy <0.001 1.00 0 0.75 1.00

4. The surgeons must change surgical gloves after sternotomy and before sternum suture

Relevance <0.001 1.00 0 0.75 1.00

Objectivity <0.001 1.00 0 0.75 1.00

Simplicity <0.001 1.00 0 0.75 1.00

Clarity <0.001 1.00 0 0.75 1.00

Accuracy <0.001 1.00 0 0.75 1.00

5.  Hyperglycemic control

Relevance <0.001 1.00 0 0.75 1.00

Objectivity <0.001 1.00 0 0.75 1.00

Simplicity <0.001 1.00 0 0.75 1.00

Clarity <0.001 1.00 0 0.75 1.00

Accuracy <0.001 1.00 0 0.75 1.00

6. Use of prophylactic antibiotic

Relevance – 1.00 – –

Objectivity <0.001 1.00 0 0.75 1.00

Simplicity <0.001 1.00 0 0.75 1.00

Clarity <0.001 1.00 0 0.75 1.00

Accuracy – 1.00 – –

7. Keep the bandage applied in the surgical center for 48 hours after the surgical procedure

Relevance <0.001 1.00 0 0.75 1.00

Objectivity <0.001 1.00 0 0.75 1.00

Simplicity <0.001 1.00 0 0.75 1.00

Clarity <0.001 1.00 0 0.75 1.00

Accuracy <0.001 1.00 0 0.75 1.00

– values presenting no variability; CVI – content validity index; IQI – interquartile interval; 95% CI – 95% confidence interval.
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It should be emphasized that there were suggestions 
from the judges for some items whose presentation form 
required revision, more clarity and accuracy. The bundles 
were adjusted as follows: intervention 1 was initially forwar-
ded to the judges as “Bath with chlorhexidine the night 
before the surgical procedure, and a bath one hour before 
surgery” and the vocabulary was thus rearranged so as not 
to cause ambiguity and the phrase “before forwarding the 
patient to the surgical center” was added to the end of the 
sentence; for intervention 3, the judges asked for the order 
of use of the antiseptic chlorhexidine solutions to be “using 
first the germicidal solution and then the alcoholic solution”; 
finally, the last suggestion was adding to intervention 4 who 
would perform the change of surgical glove.

Table 2 presents the CVIs obtained among judges for the 
appearance of the hypertext of the surgical site infection pre-
vention bundle. As in content validation, all the statements 
related to validation of the produced hypertext appearance 
presented CVI > 0.8, constituting an appropriate instrument, 
according to the judges’ opinions, for the prevention of sur-
gical site infection in children submitted to cardiac surgery.

DISCUSSION
The bundle strategy methodology presupposes that joint 

application of interventions is proven to be more efficient 
than the application of isolated measures(11,13).  Adherence to 
bundle use has been thus presenting significant results for 
the reduction of SSI in children submitted to cardiac sur-
gery, concomitantly to permanent education activities(5–7). In 
this context, as in international organizations, the Brazilian 
Health Regulatory Agency (Anvisa – Agência Nacional de 
Vigilância Sanitária) has been recommending the adoption 
of bundles for SSI prevention, given its impact on care and 
reduction of infection rates, presupposing that the choice of 
these interventions considers cost, easiness of implementa-
tion, and adherence(1).

The literature review has shown interventions which 
were not included in the bundle version submitted to judge 
appreciation. The interventions use of individual electric 
device for preoperative hair removal, daily review of air con-
ditioner filter of the surgical room, transthoracic echocar-
diogram with sterile protection after surgery, use of nylon 

bandage impregnated with silver on the operative wound, 
cleaning stethoscope and electrocardiogram cable with ste-
rile disinfectant wipes and mediastinal control cultures every 
seven days for 30 days after surgery were excluded by the 
consensus group for bundle elaboration due to their high 
cost, in addition to the lack of sufficient description of inter-
vention efficacy(5–7,17).

The primary studies employing the interventions use 
of 2% mupirocin nasal ointment twice a day for five days 
before surgical procedure and the use of intravenous corti-
coid before the start of extracorporeal circulation showed no 
statistically significant difference in the reduction of ope-
rative wound infection rate(5–7); therefore, these items were 
not selected to comprise the bundle. The decision process 
for the exclusion of the sternotomy intervention on the bed 
of pediatric intensive care unit (PICU) in cases in which the 
sternum remained open after cardiac surgery was due to the 
impossibility of its application to the reality of the public 
hospital service in which the consensus group for the ela-
boration of the bundle was employed, where physical space 
between PICU beds are separated by a 6 meter distance for 
each bed and not by four walls and an entrance door, as in 
the primary studies which have been extracted(5,7), precluding 
the mobility restrictions within the PICU and the necessary 
sterile conditions to proper surgery conduction.

The intervention daily body hygiene with chlorhexidine 
germicidal solution after surgery was due the contraindica-
tion of routine use of chlorhexidine germicidal solution in 
newborns due to their skin immaturity, which predisposed 
to lesions if used daily(1). Thus, with the objective of unifying 
the interventions for the whole pediatric group submitted to 
cardiac surgery, including newborns, infants, children, and 
adolescents, this intervention was removed from the bundle.

The interventions chosen and validated by the judges 
to compose the bundle for SSI prevention in children sub-
mitted to cardiac surgery are subsequently discussed based 
on the literature.

The first bundle item was “Bath with chlorhexidine the 
night before the surgical procedure and bath one hour before 
referring the patient to the surgical center” in the pre-opera-
tive period. The main objective of the preoperative bath is to 
reduce the microbial load in patient skin microbiota. Some 

Table 2 – Judges’ analysis of the appearance of the SSI prevention bundle for children submitted to cardiac surgery – Fortaleza, CE, 
Brazil, 2020.

Variables p-value* CVI IQI 95% CI

Structure and presentation

1. Presents the logical sequence of the proposed content. <0.001 1.00 0 0.75 1.00

2. The information is well-structured concerning agreement and orthography. <0.001 1.00 0 0.75 1.00

3. Font size and type are appropriate to reading. <0.001 1.00 0 0.75 1.00

4. The colors applied to the text and the chart are appropriate. <0.001 1.00 0 0.75 1.00

5. The visual composition is attractive and well-organized. <0.001 1.00 0 0.75 1.00

Usability

6. The bundle items portray key aspects which should be reinforced. <0.001 1.00 0 0.75 1.00

7.  It is appropriate for use by health professionals when providing care to children 
submitted to cardiac surgery.

<0.001 1.00 0 0.75 1.00

CVI – content validity index; IQI – Interquartile interval; 95% CI – 95% confidence interval.
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microorganisms can be removed through common bath 
using water and soap, but microorganisms which are more 
resistant to antibiotics require a more robust and efficient 
removal method that uses chemical processes (antiseptic 
skin solution which destroys microorganisms and prevents 
rebound colonization) and mechanical processes (applica-
tion of antiseptic skin solution with appropriate attrition to 
guarantee that all cracks and fissures be sufficiently covered 
by the solution)(18).

A clear association between preoperative bath with anti-
septic product germicidal chlorhexidine and the reduction of 
SSI risk has not been demonstrated yet(1,17,19); however, due 
to the fact that chlorhexidine has a persistent action, i.e., it 
grants antiseptic properties for some time after application 
when compared to other antiseptic agents(19), bath with ger-
micidal chlorhexidine the night before and one hour before 
surgical procedure was chosen to compose the bundle, ensu-
ring the reduction of microorganisms in the children’s skin.

The next three items under discussion refer to the intra-
operative period. Item two includes the use of antibiotic one 
hour before surgical incision. The efficacy of prophylaxis with 
antibiotic administered one hour before surgical incision 
for the prevention of surgical infections is firmly proven for 
the adult population. However, for the pediatric population, 
there are few studies on the efficacy of this intervention for 
SSI prevention(20).

A study performed in Michigan, United States, reported 
that children submitted to cardiac surgery for whom anti-
biotics had been administered over one hour before surgical 
incision and/or after surgical incision had a risk 1.7 times 
higher of SSI when compared to children who had received 
antibiotics in the recommended period, i.e., one hour before 
surgical incision(20). Although only one evidence corrobo-
rates the efficiency of this intervention for SSI prevention 
in children submitted to cardiac surgery, it was included in 
the bundle due to being a viable intervention for application 
in clinical practice and having a higher cost-benefit when 
compared to the established SSI treatment.

The antimicrobial used as prophylaxis for children sub-
mitted to cardiac surgery is emphasized to be varied; however, 
cephalosporins are among the most used and recommended 
for this population due to its broad spectrum of action against 
gram-negative and gram-positive bacteria(5–7).

Item 3 contemplates skin preparation with chlorhexidine 
antiseptic when the child is placed in the operating table, 
first using germicidal solution and right after the alcoholic 
solution. The objective of this intervention is to avoid the 
re-introduction of microorganisms into the surgical site, 
in addition to guaranteeing that it is free of debris and fat, 
reducing thus the risk of developing SSI(18,21). The use of 
antiseptic germicidal and alcoholic solution for skin pre-
paration is emphasized to include circularly cleaning the 
incision site skin towards the periphery, requiring the two 
types of antiseptic solution to be left to dry in the patient’s 
skin before a new procedure is started. Also, it must be per-
formed with sterile gloves and no sterile apron, given that 
the risk of apron contamination is high(18).

Similarly to the preoperative bath (intervention 1), the 
antiseptic chlorhexidine solution was chosen due to its broad 
spectrum, i.e., significant reduction of microorganisms, not 
causing irritation during the surgical procedure, and having 
a persistent effect, i.e., suppressing the growth of microor-
ganisms up to six hours, in addition to having weaker asso-
ciations with surgical site infection rates when compared to 
other antiseptic solutions(21). In face of this, this intervention 
was eligible and validated by the judges to comprise the 
bundle with the intention of reducing as much as possible 
the microbial load in the patient’s skin before skin barrier 
incision, consequently preventing SSI.

The fourth item is related to change of surgical glove 
after sternotomy and before sternum suture by surgeons: 
“The sterile surgical gloves are used complementary to hand 
surgical antisepsis and provide a physical barrier to patient 
contamination with the microorganisms in the hands of 
health professionals”(22). “However, their use is susceptible to 
flaws, and the occurrence of (micro) perforations/tears that 
compromise the capacity of patient protection due to expo-
sure to piercing and cutting material, bone fragments, and 
chemical products is common, an event which may double 
the risk of SSI”(22).

Thus, “to minimize damage due to the presence of micro-
organisms in the operative wound from the hands of the 
surgical team”(22), the change of surgical glove after sterno-
tomy and before sternum suture in children submitted to 
cardiac surgery(5) was selected to comprise the SSI preven-
tion bundle.

The items five, six, and seven refer to the post-operative 
period. Item five refers to hyperglycemia control. Children 
submitted to cardiac surgery undergo highly stressful situ-
ations, such as surgical incisions, vasoactive drug infusion, 
deep hypothermia, cardiac arrest, and extracorporeal circu-
lation, which may lead to an increase in gluconeogenesis 
and glycogenolisis, resulting in high serum glucose levels, 
so as to guarantee an appropriate substrate to maintain the 
skeletal muscle and the brain functions, which are essential 
for survival(23).

Therefore, glycemia is an important substrate for children 
submitted to cardiac surgery; however, its excess is a problem. 
A randomized clinical trial showed association of SSI in 
children submitted to cardiac surgery with hyperglycemia 
due to high glycemia levels possibly impairing the migration 
of neutrophils and macrophages to an infectious focus(24). In 
face of such evidence, glycemic control in the first six hours 
from the immediate post-operative period for normal levels 
(80–110 mg/Dl) may reduce the probability of SSI(23–24). This 
was thus one of the interventions which were chosen and 
legitimized by the judges for this bundle. The therapeutic 
measures for glycemia control are emphasized to be varied 
and decisions must be made on an individual basis(1).

Item 6 alludes to the use of the prophylactic antibiotic 
in the postoperative period. Children submitted to cardiac 
surgery are more susceptible to various types of infections, 
including SSI, due to its systemic inflammatory response, 
a consequence of extracorporeal circulation, and present 
an immature immunological system, in addition to being 
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exposed to multiple invasive procedures (thoracic tubes, 
central venous access, open thorax)(25). Therefore, the need 
for antimicrobial prophylaxis for these patients in the 
 post-operative period, for at least 48 hours after surgery, has 
the objective of reducing the risk of infection and its efficacy 
is firmly proven among this population(25–27). Thus, due to 
being a well-established intervention as an adjuvant factor in 
infection prevention, including SSI, the antimicrobial cove-
rage in the postoperative period was designed and approved 
to integrate the bundle. In most cases the antimicrobial used 
as prophylaxis in the post-operative period is emphasized 
to be the same one used in the intraoperative period before 
the surgical incision (intervention 2)(25–27).

Finally, item 7 emphasizes operative wound treatment 
and includes the maintenance of the bandage placed at the 
surgical center for 48 hours after the surgical procedure, 
emphasizing that, if the bandage has excessive exudate, it 
must be changed before the recommended time. The crite-
rion for determining the time of permanence of the bandage 
is related to the wound healing process, as the inflammatory 
phase of wound healing generally occurs from two to three 
days after the procedure(28).  For this reason, maintaining the 
operative wound in sterile conditions, such as the bandage 
placed after surgery, avoids the contamination and prolife-
ration of microorganisms, since bandages act as a physical 
barrier to protect the incision and absorb the wound exudate, 
maintaining it dry and clean and avoiding bacterial conta-
mination of the surrounding area, in addition to providing 

ideal conditions for the process of wound healing(29). It was 
selected for the bundle due to being a feasible intervention 
and contributing to the reduction of SSI rates.

As limitations of this study, a small number of studies 
with the best evidence levels, i.e., systematic reviews and 
meta-analysis of randomized clinical trials, level I, and ran-
domized clinical trials, level II, was verified.

The use of all the interventions chosen for this bundle, 
through a grouped approach, is expected to contribute to the 
reduction of SSI rates among children submitted to cardiac 
surgery and thus improve care provided to this population.

CONCLUSION
The bundle, based on an integrative literature review, 

proposes care which is capable of preventing surgical site 
infections in children submitted to cardiac surgery, inclu-
ding actions implemented throughout the perioperative 
period, and includes the following interventions: preope-
rative bath with chlorhexidine, use of antibiotic one hour 
prior to the surgical incision, preparation of intraoperative 
skin with chlorhexidine antiseptic, change of surgical glove 
by surgeons after sternotomy and before sternum suture, 
hyperglycemia control, use of prophylactic antibiotic after 
surgery, and maintenance of the bandage placed at the sur-
gical center for 48 hours after the surgical procedure. The 
bundle was validated by a group of 24 judges, obtaining 
a content validity index over 0.8 for all items referring to 
content and appearance, presenting statistical significance.

RESUMO
Objetivo: Construir e validar o conteúdo e a aparência de um bundle de prevenção de infecções de sítio cirúrgico em crianças submetidas 
à cirurgia cardíaca. Método: Estudo metodológico em duas etapas: 1) Construção do bundle a partir de uma revisão integrativa da 
literatura, na qual foram extraídas as intervenções para compor o instrumento; 2) Validação de conteúdo e aparência do bundle, com 24 
juízes. Resultados: Foram encontrados 24 artigos que evidenciaram 17 intervenções para prevenção de infecção de sítio cirúrgico na 
referida população. Destas, sete propostas de intervenção foram elencadas para compor o bundle e enviadas para apreciação dos juízes. A 
proposta final incorpora todos os sete itens elencados na fase de construção, alcançando um índice de validade de conteúdo superior a 
0,8 para todos os itens referentes ao conteúdo e aparência. Conclusão: O conteúdo e aparência do bundle desenvolvido propõe cuidados 
para prevenção de infecção de sítio cirúrgico em todo o período perioperatório.

DESCRITORES
Cirurgia Torácica; Criança; Infecção da Ferida Cirúrgica; Enfermagem Perioperatória; Estudos de Validação.

RESUMEN
Objetivo: Construir y validar el contenido y la apariencia de un bundle para la prevención de las infecciones de sitio quirúrgico en niños 
sometidos a cirugía cardiaca. Método: Estudio metodológico en dos etapas: 1) Construcción del bundle a través de una revisión integrativa 
de la literatura de la cual se extrajeron las intervenciones para componer el instrumento; 2) Validación de contenido y apariencia del bundle, 
con 24 jueces. Resultados: Se encontraron 24 artículos que evidenciaron 17 intervenciones para la prevención de la infección de sitio 
quirúrgico en esta población. De estas, siete propuestas de intervención fueron elegidas para componer el  bundle  y enviadas para la 
apreciación de los jueces. La propuesta final incorpora todos los siete ítems elegidos en la etapa de construcción, llegando a un índice de 
validez de contenido superior a 0.8 para todos los ítems referentes al contenido y a la apariencia. Conclusión: El contenido y apariencia 
del bundle desarrollado propone cuidados para la prevención de la infección de sitio quirúrgico en todo el período perioperatorio.

DESCRIPTORES
Cirugía Torácica; Niño; Infección de la Herida Quirúrgica; Enfermería Perioperatoria; Estudio de Validación.
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