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ABSTRACT 
Objective: Characterize the clinical and surgical profile of children undergoing cardiac surgery who developed surgical site infection in 
a public hospital in the city of Fortaleza, Ceará. Methods: Descriptive research with a quantitative approach, developed in a pediatric 
cardiology unit, with data collected from April to June 2018. The study sample consisted of 26 children with surgical wound infection 
in the year 2017. Results: There were none gender prevalence; the weight range varied from 3 to 6 kg (42.3%) and neonates had a 
prevalence of 38%. Corrective surgeries represented 88% of the total; the surgical time varied from 2 to 6 hours (38%); 70% of the 
children were submitted to cardiopulmonary bypass with the predominant time of 90 to 120 minutes (27%); the diagnosis of infection 
was made between 4 and 6 days after the procedure. There was prophylactic antibiotic coverage in 88% and skin preparation in 
92% of children. Conclusion: Characterizing the clinical-surgical profile of children undergoing cardiac surgery becomes essential 
for decision-making in the care processes of nurses, emphasizing the findings as a basis for the development of strategies for the 
prevention of surgical site infection in this clientele.
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INTRODUCTION

Health care-associated infection (HAI) is a major 
concern of the health services. Among the topographies 
of the HAIs, the surgical site infection (SSI) is directly 
related to the surgical procedures, and is currently one 
of the most important ones1.

Along the way to infection control, in 1997, the 
Brazilian Ministry of Health (BMH) determined that 
all hospitals in the country should have guidelines 
and norms for the prevention and control of hospital 
infections, organized through Hospital Infection Control 
Programs (HICP), developed by the Commissions for 
Hospital Infection Control2.

In 2004, the World Health Organization (WHO) 
launched the World Alliance for Patient Safety, whose 
first challenge was health-related infection2. In 2007 
and 2008, the Safe Surgery Program was created with 
the objective of increasing the quality standards of care 
in the fields of surgical site infection prevention, safe 

anesthesia, safe surgical teams and indicators of surgical 
assistance3.

In Brazil, in 2013, the National Patient Safety 
Program was created with the objective of contributing 
to the qualification of care in all healthcare facilities 
in national territory, being WHO’s dictum that patient 
safety is the reduction of the risk of unnecessary harm 
associated with health care4.

Many are the prevention efforts and programs 
developed by the competent agencies; however, the SSI 
remains today as one of the main risks to the safety of 
patients. According to national studies, the occurrence of 
SSI ranks 3rd among the HAIs, comprising 14 to 16% of 
those found in hospitalized patients. It is estimated that 
SSIs can be avoided in up to 60% of the cases, through 
the application of orientation and prevention measures4.

Pediatric cardiac surgeries represent a highly complex, 
large and commonly long-lasting procedure, from which 
the physiological mechanisms that leave the child subject 
to postoperative complications5 are altered. Based on 

RESUMO 
Objetivo: caracterizar o perfil clínico-cirúrgico de crianças submetidas à cirurgia cardíaca que desenvolveram infecção de sítio cirúrgico 
em hospital público na cidade de Fortaleza, Ceará. Métodos: pesquisa descritiva com abordagem quantitativa, desenvolvida em unidade 
de cardiologia pediátrica, com dados coletados nos meses de abril a junho de 2018. A amostra do estudo foi composta por 26 crianças 
com infecção de ferida operatória no ano de 2017. Resultados: não houve prevalência de gênero; o intervalo do peso variou de 3 a 6 
kg (42,3%) e os neonatos tiveram prevalência de 38%. As cirurgias corretoras representaram 88% do total; o tempo cirúrgico variou de 
2 até 6 horas (38%); 70% das crianças foram submetidas a circulação extracorpórea com o tempo predominante de 90 a 120 minutos 
(27%); o diagnóstico de infecção foi feito entre 4 a 6 dias após o procedimento. Houve cobertura antibiótica profilática em 88% e a 
preparação da pele em 92% das crianças. Conclusão: caracterizar o perfil clínico-cirúrgico de crianças submetidas à cirurgia cardíaca 
torna-se imprescindível para a tomada de decisões nos processos de cuidado do enfermeiro, enfatizando os achados como base para 
o desenvolvimento de estratégias para a prevenção de infecção de sítio cirúrgico nessa clientela.

DESCRITORES: Infecção de sítio cirúrgico; Pediatria; Cirurgia cardíaca; Estomaterapia.

RESUMEN
Objetivo: Caracterizar el perfil clínico y quirúrgico de los niños sometidos a cirugía cardíaca que desarrollaron infección del sitio quirúrgico 
en un hospital público en la ciudad de Fortaleza-Ceará. Método: investigación descriptiva con enfoque cuantitativo, desarrollada en la 
Unidad de Cardiología Pediátrica, con datos recopilados de abril a junio de 2018. La muestra del estudio consistió en 26 niños con 
infección de heridas quirúrgicas en el año 2017. Resultados: no hubo ninguno prevalencia de género; el rango de peso varió de 3 a 6 
kilos (42.3%) y los recién nacidos tuvieron una prevalencia de 38%. Las cirugías correctivas representaron el 88% del total; el tiempo 
quirúrgico varió de 2 a 6 horas (38%); El 70% de los niños fueron sometidos a bypass cardiopulmonar con un tiempo predominante de 
90 a 120 minutos (27%); El diagnóstico de infección se realizó entre 4 y 6 días después del procedimiento. Hubo cobertura antibiótica 
profiláctica en el 88% y preparación de la piel en el 92% de los niños. Conclusión: caracterizar el perfil clínico-quirúrgico de los niños 
sometidos a cirugía cardíaca es esencial para la toma de decisiones en los procesos de atención de las enfermeras, enfatizando los 
hallazgos como base para el desarrollo de estrategias para la prevención de la infección del sitio quirúrgico en esta clientela. 

DESCRIPTORES: Infección del sitio quirúrgico; Pediatría; Cirugía del corazón; Estomaterapia.
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clinical practice in this context, professional actions 
aimed at infection control, among them the surgical site 
infection, object of this study, are necessary.

For the nursing performance in the process of care 
in pediatric cardiac surgery, the assistance provided in 
a safe way, with decision making based on clear and 
feasible work processes that favor a reliable clinical 
practice, is mandatory.

The treatment of thoracic SSI after cardiac surgery 
in children represents a great challenge, especially when 
the infection progresses to a mediastinitis. It is reaffirmed 
that joint actions of a transdisciplinary team are necessary 
for a favorable outcome. The provision of safe care 
and assistance to the surgical patient, highlighting the 
postoperative period, is essential for the identification of 
risk factors. In addition, knowing the variables involved 
in the context of infection in the operative wound (OW) 
is fundamental for a preventive and curative clinical 
practice of children affected by this event6.

In this perspective, faced with the reality experienced 
in the stages of the Specialization Course in Enterostomal 
Therapy at the Universidade Estadual do Ceará (UECE), 
the concern about the work performed with children 
with SSI arose, awakening the desire for knowledge that 
would support the development of preventive actions in 
order to minimize this adverse occurrence.

In this sense, studies focused on nursing care with 
this public become relevant, in order to redefine the 
ways of care and to develop strategies such as protocol 
elaboration, standard operational plan or bundles that 
help the work process and enable improvements in the 
quality of service and safety of patients.

Furthermore, it is expected that the literary production 
of this study will contribute to other researchers, 
professionals, especially enterostomal therapists, to 
subsidize their studies about the postsurgical care of 
children with cardiopathies.

OBJECTIVE

To characterize the clinical-surgical profile of 
children submitted to heart surgery who developed a 
surgical site infection in a public hospital in the city of 
Fortaleza, Ceará.

METHODS

It is a retrospective study of documental analysis, with 
a quantitative approach. This research is part of a larger 
project, implemented in a pediatric cardiology unit, with 
a view to reducing infection rates in children undergoing 
heart surgery. The data were collected from April to June 
2018 in a quaternary hospital specialized in the diagnosis 
and treatment of heart and lung diseases, with capacity 
to perform highly complex procedures in these areas.

To guide the data collection and achieve the proposed 
objectives, an instrument used by the hospital’s pediatric 
department was the evolution tool for root cause analysis 
(ETRCA). This form includes data regarding clinical and 
epidemiological variables of the hospitalized child with 
cardiopathies, and the data regarding gender, weight, age range, 
type of surgery, days after the procedure until the diagnosis 
of infection, antibiotic therapy, preoperative bath and skin 
preparation, surgical time, submission and cardiopulmonary 
bypass (CPB) time and significant factors that may have 
contributed to the infection were used in this study.

The study population corresponds to 248 children 
who underwent heart surgery in 2017. The sample totals 
26 ETRCA of children who developed surgical site 
infection confirmed by the Commission for Hospital 
Infection Control. The eligibility criteria were children 
with heart disease, of both sexes, aged from birth to 12 
years, submitted to heart surgery in the period from 
January to December 2017.

The data collected were organized in a spreadsheet of 
the Windows 10 Excel software and analyzed according to 
descriptive statistics with absolute frequencies, presented 
in the form of tables that will be discussed in the light 
of the pertinent literature.

The study observed the Resolution 466/2012 of the 
National Council of Health, that addresses researches 
performed with human beings, approved with opinion 
n. 2.720. 317.

RESULTS

Data regarding the sample are presented below, namely: 
gender, weight, age, surgical procedure and preoperative SSI 
preventive actions. Table 1 shows the gender, weight, and 
age range of the study participants.
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There was no prevalence of gender. As for weight, 
the range from 3 to 15 kg represented 42.3% of children. 
Regarding age, the age range of newborns (from 0 to 28 
days) predominated, with a prevalence of 38%. 

Table 2 presents the characteristics of the surgical 
procedure to which the children participating in the 
study were submitted.

Corrective surgeries accounted for 88.5% of surgical 
procedures. As shown in Table 2, the surgical time 
between 2 and 6 hours represented 77% of the total. Of 
the 26 surgeries performed, CPB was used in 69.2% of 
the cases; of these, 27% lasted from 90 to 120 minutes. 
The amount from 4 to 6 days after the procedure until 
the diagnosis of infection represented 27% of the total.

Table 3 shows SSI preventive actions in the 
preoperative period.

Table 3 shows that 88.5% of children used antibiotics 
in the preoperative period. The preoperative bath was 
performed in 61.5% of the sample, and chlorhexidine 
degermant was used in 92.3%.

Through ETRCA it was possible to identify factors 
that may have contributed to the exposure to the risk 
of SSI, such as hypothermia, treatment with nasal 
mupirocin, endocarditis, glycemic disorders, hypotension, 
hypoxemia, cardiac catheterization with 24 hours after 
surgery, anasarca and pleural effusion. Also registered at 
ETRCA is the lack of hand sanitizing. It is important 
to emphasize that if it is not performed by one of the 
members of the surgical procedure, it becomes relevant 
because the brushing and degermation of hands is a 
unique condition for the prevention of infections in 
the surgical site.

Table 1. Characterization of children undergoing cardiac surgery. Fortaleza, Ceará, 2018.

Gender F %

Female 13 50,0

Male 13 50,0

Weight F %

0 to 3 kg 5 19.2

┤3 to 6 kg 11 42.3

┤6 to 9 kg 1 4.0

┤9 to 12 kg 5 19.2

┤12 to 15 kg 2 7.7

> 15 kg 2 7.7

Age range F %

Newborn 10 38,0

> 29 days up to 1 year 8 31,0

┤1 anos to 2 years 6 23,0

> 2 years 2   8,0

Source: Elaborated by the author.
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Table 2. Chatacteristics of the surgical procedure in children undergoing cardiac surgery. Fortaleza, Ceará, 2018.

Type of surgery F %

Corrective 23 88,5

Reconstructive 2 7,7

Substitutive 1 3,8

Surgical time (hours) F %

< 1 hour 2 7,7

┤1 to 2 hours 3 11,5

┤2 to 4 hours 10 38,5

┤4 to 6 hours 10 38,5

> 6 hours 1 3,8

Use of CPB F %

Yes 18 69,2

No 8 30,8

CPB time (minutes) F %

Up to 60 5 19,2

┤60 to 90 6 23,0

┤90 to 120 7 27,0

Without CPB 8 30,8

Days after the procedure until 
diagnosis of infection F %

Up to 2 4 15,4

┤2 to 4 5 19,2

┤4 to 6 7 27,0

┤6 to 8 6 23,0

> 8 4 15,4

Source: Elaborated by the author.

Table 3. Preventive actions for surgical site infection in preoperative period. Fortaleza, Ceará, 2018.

Antibiotic therapy F %

Yes 23 88,5

No 3 11,5

Bath F %

Yes 16 61,5

No 10 38,5

Skin preparation F %

Yes 24 92,3

No 2 7,7

Source: Elaborated by the author.
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DISCUSSION

In a research on the profile of children submitted to 
heart surgery, of the 55 children studied, 27 (49%) were 
male, data that are similar to those of the present study7.

It is known that weight is an important factor in  
the rehabilitation of a disease8, stressing that low  
weight is a risk factor for contracting infections. The 
neonatal period (0 to 28 days) is considered critical, 
due to factors such as physiological changes in the 
newborn occurring in this phase and due to some severe 
congenital defects9.

The most common corrective surgeries are: closure 
of interventricular communication (IVC); closure of the 
interatrial canal (IAC); correction of tetralogy of Follot, 
tricuspid atresia, coarcectomy, pacemaker implantation, 
Blalock-Taussig, Glenn and pulmonary artery banding10.

The surgical time is a strong predictor of the total 
operating room time, depending on several factors 
related to the procedure, such as preoperative clinical 
conditions, type of surgical correction, intercurrences 
in the surgical act, among others11.

Cardiopulmonary bypass (CPB) is a necessary 
procedure in 90% of surgical cases. Age is a preexisting 
risk factor, the newborn being the most exposed to 
complications due to immaturity of the organism7. 
The CPB time directly influences the postoperative 
complications, because the longer the heart and  
lung remain motionless, the greater the damage  
caused, resulting in damage to pulmonary function and 
strength12.

Regarding the number of days after the procedure 
until the infection is diagnosed, it is stated that these 
infections are mostly diagnosed and reported in up to 
4 to 6 days, but this period can vary with an overall 
average time of up to 18 days13.

It is known that, in surgical procedures, the team 
must rigorously follow the routine of SSI preventive 
actions, being the degermination of the hands and the use 
of an antiseptic product to remove the microorganisms, 
unique actions to reduce the microbial load14.

In this context, the nursing team must be attentive 
and continuously qualified, aiming at risk management, 
infection prevention and control. Within their duties, 
based on scientific evidence, nurses should develop a 
set of actions considered a priority, contributing to the 

noninstallation of adverse infectious events that cause 
harm to children and their families and that also interfere 
in the entire hospital context.

CONCLUSION

The present study identified variables related to SSI 
in children submitted to cardiac surgery, which are: age 
range, weight, type of surgery, surgical time, use of CPB,  
CPB time, as well as actions to prevent SSI in the 
preoperative period.

In view of the findings, the need to implement preventive 
measures, surveillance of professionals involved in the care 
of children and implementation of institutional protocols, 
standard operating plans and bundles, as structured and 
organized ways to improve the processes and results of 
care of children undergoing heart surgery, is highlighted.

Currently, within the scope of actions related to 
infection prevention are the programs of government 
institutions, where guidelines of good practices that should 
be disseminated and applied by health professionals are 
presented, aiming at the continuous improvement of 
services provided.

Regarding the limitations of the study, data collection 
must be highlighted, since it is a retrospective study of 
document analysis, which requires an interpretation  
of the data already recorded, which implies the veracity of 
the documented information.

In this sense, it is worth emphasizing that the demand 
in the treatment process of SSI in children requires actions 
based on the knowledge of scientific evidence, but also 
involves social relations, characterizing transdisciplinary 
involvement. It is also necessary to emphasize that 
identifying related variables is relevant, since they can 
help to redefine the methods of care, the development of 
strategies that address the complexity of treatment and 
the ways of production and dissemination of knowledge 
about this undesirable event.
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