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Objective: to report on an experience of permanent education with health
professionals in an Intensive Care Unit using the realistic simulation tool on the
management of the immediate and late postoperative periods of neonatal
cardiovascular surgery. Method: type of study: descriptive, exploratory,
explanatory, cohort, cross-sectional, case-control, analytical, reflective, historical,
bibliographic, analytical bibliographic, documentary, methodological, survey,
experimental, quasi-experimental, ex-post-facto, case study, action research,
participant research, among others; sample; data collection instrument(s); and
analysis procedures. Results: the activity emphasized both the theoretical
underpinning of congenital heart disease and the clinical picture presented by the
NB. The technology used in the realistic simulation process, characterized by the
mannequin doll (newborn), helped to demonstrate the complexity of the NB's clinical
condition. Conclusion: the experience of permanent education with the realistic
simulation tool, an active methodology, favored the exchange of knowledge among
professionals, making them subjects of the process.

Descriptors: Permanent Education, Congenital Heart Disease, Nursing, Simulation
Training.

Objetivo: relatar uma experiéncia de educacdo permanente com profissionais de
salde de uma Unidade de Terapia Intensiva a partir da aplicagdo da ferramenta
simulacao realistica sobre 0 manejo do pds-operatério imediato e tardio de cirurgia
cardiovascular neonatal. Método: tipo de estudo: descritivo, exploratorio,
explicativo, coorte, transversal, caso controle, analitico, reflexivo, histérico,
bibliografico, bibliografico analitico, documental, metodolégico, levantamento,
experimental, quase-experimental, ex-post-facto, estudo de caso, pesquisa-acao,
pesquisa-participante, dentre outros; amostra; instrumento(s) de coleta de dados; e
os procedimentos de analise. Resultados: a atividade deu énfase tanto a
sustentagdo tedrica das cardiopatias congénitas quanto ao quadro clinico
apresentado pelo RN. A tecnologia utilizada no processo de simulagdo realistica
caracterizada pelo boneco manequim (recém-nascido) favoreceu a demonstragao
da complexidade do quadro clinico do RN. Concluséo: a experiéncia de educagéo
permanente com a ferramenta simulacdo realistica, uma metodologia ativa,
favoreceu a troca de saberes e conhecimentos entre os profissionais, tornando-os
sujeitos do processo.

Descritores: Educacdo Permanente, Cardiopatias Congénitas, Enfermagem,
Treinamento por Simulagéo.
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INTRODUCTION S

In Brazil, Congenital Heart Disease (CHD) is the most prevalent congenital
malformation, accounting for an estimated 1% of all births, with around 80% requiring
cardiac surgery. However, despite the purpose of clinical improvement, cardiac surgery is a
procedure that presents a risk of complications.!

The incidence of CHD has been shown to vary between 0.8% in the most developed
countries and 1.2% in underdeveloped countries, affecting around 0.9% of live births, of
which 20-30% have serious structural defects, and of these 3-5% die in the neonatal period.?

With this in mind, in order to expand care for children with CHD in the Unified Health
System (SUS — Sistema Unico de Sautde), the Ministry of Health issued eleven ordinances
and Resolution No. 7 of February 24, 2010, which integrates actions for access to diagnosis,
treatment and rehabilitation for children with the disease. The goal is to increase the number
of neonatal surgeries in the public health network by 30%.3

The indication for surgical correction has become routine and occurs after the
diagnosis of congenital heart disease has been confirmed, depending on factors such as
age, weight, nutritional conditions, complexity and type of heart disease, and type of surgical
intervention. However, the patient's evolution can be compromised by the high degree of
stress of the surgical intervention and can even worsen when there is a previous nutritional
problem caused by the disease that has led to the surgery.*

In this context, the work process of health professionals in the setting of neonatal
cardiac surgery, especially with cardiac patients in the pre and postoperative periods, is
characterized by complex care activities that require high technical and scientific
competence, since immediate decision-making and the adoption of safe conducts are
directly related to the life and death of patients. It is therefore of the utmost importance to
provide and maintain qualified professionals, as well as to ensure adequate dimensioning in
order to provide quality and safe care.*

In this respect, Permanent Health Education (PHE) has emerged as a strategy to
promote personal, social and cultural development, using teaching-learning processes
centered on the subject, who learns as an active, autonomous agent and manager of their
education. The use of active methodologies favors these processes, and the use of realistic
simulation tools makes it possible to reproduce realistic situations of places and
environments by means of scenographic props, enabling the contextualization of
experiences and the participation of professionals as subjects in the process.>6 7

This justifies the implementation of permanent education that includes measures to

teach neonatal cardiac resuscitation maneuvers, given that professionals must be trained
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and qualified to provide care alongside the team. It should also be emphasized that training
is a challenge that must be overcome in order to offer qualified care to the neonate; after all,

this is a patient who requires a great deal of care.?

OBJECTIVE ]

To report on an experience of permanent education with health professionals in a
neonatal Intensive Care Unit using a realistic simulation tool on the management of the

immediate and late postoperative periods of neonatal cardiovascular surgery.

METHOD E— |

This is a report on the experience of a Permanent Education (PE) activity promoted
by the nursing service of a reference hospital for neonatal congenital heart disease in March
2022, in Belém - PA, Brazil. The PE activity consisted of a course on the management of
the newborn (NB) in the immediate and late postoperative periods of cardiac surgery. For
the realistic simulation, a mannequin doll (newborn) was used with instruments and
equipment that are essential for immediate and late postoperative care in neonatal cardiac
surgery.

The course took place over five days, with four groups of professionals from different
shifts to involve the entire neonatal ICU team from the morning, afternoon and evening
shifts. Nursing technicians, nurses, physiotherapists, speech therapists, occupational
therapists, nutritionists and pediatricians/neonatologists took part in the course. The course
lecturer was a nurse who specialized in cardiovascular care and the neonatal and pediatric
Intensive Care Unit (ICU), with expertise in postoperative care after pediatric cardiac surgery
due to her work in the pediatric ICU, a sector where pediatric patients were cared for after
cardiac surgical procedures.

The permanent education process was carried out in three stages (Figure 1): a
theoretical presentation on congenital heart disease; the application of realistic simulation in
a simulation laboratory; a round table discussion at the end of the application of the realistic
simulation with the participants in order to promote the verbalization of opinions on the
educational measure applied, as well as suggestions for improvements in the educational

process.
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Educational action

carried out

Content

Objective

Theoretical lecture

Pathophysiology; anatomy; pre

and postsurgical care
procedures; surgical
procedures; signs and

symptoms of illness in neonatal
patients with congenital heart
disease.

To provide information that will help
neonatal ICU professionals make
care decisions and develop critical,
scientific and clinical thinking when
faced with a neonatal cardiac arrest
event.

Realistic simulation

Cardiopulmonary resuscitation
maneuvers in a neonatal
cardiac patient after heart

surgery.

To provide practice and training in
technique and manual skill in the
process of caring for a cardiac
neonate in cardiorespiratory arrest,

with agility in decision-making that
enables the procedure to be
successful.

To share experiences in order to
improve educational practice.

Round table discussion Exposure of opinions about the
educational process carried
out, as well as discussion and

sharing of experiences.

Figure 1. framework of processes carried out during the implementation of permanent
education for pediatric ICU professionals. Beléem (PA), Brazil, 2023.

RESULTS

With the mannequin doll (newborn) (Figure 2), it was possible to work on PE based
on the main instruments and equipment present in the NB when admitted to an ICU. The
activity used an intubated doll with an orogastric tube, central venous access, a bladder
tube, two drains (one mediastinal and the other pleural, simulating bleeding), a Tenckhoff
catheter for peritoneal dialysis, peripheral venous access, and a sternal surgical wound
dressing. The doll had all the equipment of an ICU bed, such as a heated crib, a monitor
with a mean arterial pressure module, infusion pumps, a mechanical ventilator, a
defibrillator, a peritoneal dialysis circuit, among other fundamental instruments for the

immediate postoperative care of neonatal cardiac surgery.
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Figure 2. Realistic simulation doll used in the course. Belém (PA), Brazil, 2023.

The following activities were conducted: observation of signs and symptoms of
hemodynamic instability; management of the invasive catheter and Mean Arterial Pressure
(MAP) circuit; identification of cardiac arrhythmias; management of the external pacemaker
generator; management of vasoactive drugs; catheter care; diuretic and bladder tube
control; water balance control; management of hemorrhage and mediastinal and pleural
drains; blood gas collection and open chest care.

The course covered management of peritoneal dialysis; wound dressing care;
handling NBs for x-rays, electrocardiograms and echocardiograms; pacemaker wire
removal care; MAP removal; removal of mediastinal and pleural drains and of peripheral
and central catheters; and management of cardiopulmonary resuscitation.

At the end of the course, the professionals were satisfied with the knowledge they
had acquired, expressing that they were more confident in admitting NBs in the immediate
postoperative period of cardiac surgery. They were also satisfied with the realistic simulation
methodology applied during the practical stage of the course, which made it possible to
visualize the care process more effectively when admitting NBs in the immediate
postoperative period of cardiac surgery.

Professionals such as nutritionists, speech therapists and occupational therapists
emphasized the importance of the course for a theoretical understanding of congenital heart
disease and the clinical picture presented by the NB after cardiac surgery, so that this
information would become the basis for further individual theoretical studies. The course

helped to improve their care practices, and the participating professionals were grateful for
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the fact that the course was taught with a focus on multiprofessional care and for the
participation of all the professional classes that work in the neonatal ICU.

Thus, a realistic simulation that is more faithful to the reality experienced will help to
provide holistic care and cooperation among team members, who will have greater technical
skill and knowledge in relation to the care of NBs in the immediate postoperative period of
cardiac surgery; subsequently, NBs will have positive prognoses in relation to their clinical
condition. In general, the professionals who took part in the permanent education process
highlighted their satisfaction with the technology used in the realistic simulation process
characterized by the mannequin doll (newborn) that represented the complexity of the
clinical condition of the NB in the postoperative period of cardiac surgery.

The result of the PE is related to the acquisition of knowledge, the satisfaction of
professionals with the methodology, the appreciation of the multi-professional approach,
enabling cooperation between teams and, consequently, enabling a positive prognosis for
newborns after heart surgery. These results contribute to better assistance and more

effective care for neonatal patients with this condition.

The application of realistic simulation has been confirmed as a methodology for PE,
as it helps individuals in their professional training process and favors the development of
technical and non-technical skills, with a view to gaining knowledge and developing safety
in order to avoid mistakes and consolidate learning.®

The chosen methodology favored the experience of the natural movement of human
development, expanding PE based on the concept of doing together, in a network,
consolidating knowledge, providing opportunities for development, and stimulating the
autonomy of the learner.10-1

Routine care for neonates following immediate surgery is referral to the neonatal ICU
due to the need for specific support, continuous monitoring and appropriate specialized care.
For this reason, the team working in this sector was prioritized for the PE action. At this early
stage, one factor that brings neonates to the ICU is prematurity, which is associated with
the immaturity of vital organs, circumstances that require immediate intensive treatment. It
is essential to train the team to deal with these conditions in order to provide these patients
with effective, quality care, taking into account their specificities.'11?

The aim of submitting the neonate to surgery is to provide a good clinical evolution
and to reach the disease correction as an outcome. Although there is a history of good

prognoses and effective corrections due to advances in anatomophysiological knowledge
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and to the technological resources used in neonatal intensive care, the surgical procedure
exposes the neonate to the risk of clinical complications that can lead to a serious clinical
condition, which can increase the length of stay in hospital and even lead to death.3

The most common post-cardiac surgery complications are pulmonary: altered
diaphragm functioning due to trauma, phrenic nerve damage, atelectasis, pneumonia,
pleural effusion, and pneumothorax. Another complication is Cardiorespiratory Arrest (CA),
classified as a serious complication; after an arrest, the neonate patient needs
multiprofessional care focused on stabilization and neurological assessment. Qualified care
and continuous attention to complications are therefore necessary in order to achieve a good
clinical evolution.#

In congenital heart disease, the presence of cyanosis is marked due to arterial
instability and hypoxia, which leads to metabolic acidosis. Monitoring signs and symptoms,
the patient's hemodynamic instability, and paying attention to warning signs of complications
are important for ensuring the patient's well-being. This is a task for an attentive and safe
multidisciplinary team, who needs PE in order to achieve a positive outcome for the
neonate.!®

In the field of nursing, specifically, it can be noted that nurses are aware of and
recognize the importance of lines of care, but there is no correspondence between what
they know and what they do. It is therefore important to reinforce the association between
knowledge and behavior in order to develop PE actions.®

Based on the results of the experience, it is clear that in the implementation of the PE
process, a tool that provides opportunities for the development of interdisciplinarity is the
team meeting, as it presents different aspects in relation to the themes shared among the
members, being a strategy for restructuring health care. The meeting enables a partnership
between professionals from different areas within the healthcare team, allowing for a
collaborative, participatory and coordinated approach to shared decision-making around up-
to-date health improvements.t’

PE, as a strategy for reorganizing the Unified Health System, and once incorporated
into the institution's culture, presupposes the development of educational practices focused
on solving concrete problems. PE refers to the relationship between health professionals as
well as between them and other areas, keeping the focus of actions on the user in addition
to considering the need to apply specific professional knowledge that is important for
responsible care.*®

Thus, the power of PE from an interactive and practical perspective is reinforced,

since it guarantees improvements in processes, bringing professionals closer to high
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performance. Realistic simulation is one of the main effective tools for refining care skills in
various contexts, as it promotes participatory and experimental spaces, showing
improvements in work processes and therefore enabling important knowledge and
transformations for health services.%2°

It is also clear that the use of simulation-based teaching techniques for training in
healthcare practice has been increasingly common, as they provide professionals with the
opportunity to repeat and acquire skills before direct contact with patients, in addition to the
freedom to make mistakes and learn how healthcare protocols work. Teaching resuscitation
practices through simulations allows us to use protocols and standardize processes so that
new clinical skills can be acquired by healthcare professionals.?*

It is argued that the closer the realistic simulation scenario is to real care situations
and the greater the use of the skills needed to solve them, the higher the level of realism,
which can be graded into low, medium and high complexity.??

In the context of the realistic simulation conducted in this study, a highly complex
process is observed, since it addresses the complexity of cardiopulmonary resuscitation in
neonatal cardiac patients, exposing all the clinical signs and props observed in the real care
provided to such patients.

It is also evident that this investigation exposes a realistic simulation process
consistent with the first level of fidelity, encompassing low-fidelity simulators that can be full-
body mannequins, static and without electronic components, or even single anatomical
parts, emphasizing that this category of simulator focuses mainly on learning basic
psychomotor skills, thus relativizing the need for student interaction with the patient.??

Thus, itis confirmed that the competence to be developed by the professionals during
this permanent education process was the improvement of the neonatal CPR technique
focused on assisting the neonate, without considering the interaction with the parents or the
sensitive management towards them at a delicate moment, with a focus on improving the
cardiac massage technique, pulmonary ventilation with a self-inflating balloon, medication
administration, and team interaction in a synchronized and coherent manner.

Simulation in resuscitation, with students or professionals, is an effective strategy for
developing safety and competence. In these studies, it was observed that simulation was
used to train professional teams in health institutions with the aim of developing knowledge
and practice in neonatal resuscitation. The participants in the studies included nurses,
neonatologists, clinical physicians, obstetric nurses, physiotherapists, midwives and
firefighters. There was a focus on qualifying and evaluating professionals, even if they had

already been trained, as the skills acquired could deteriorate.??
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Mastery in clinical performance is not achieved automatically through experience, but
rather from the integration of a complex system of actions for execution, monitoring,
planning, and performance analysis, one of the essential factors for good performance in
simulation-based teaching being the possibility of obtaining quality feedback and repeated
skill practice.?

In the process described in this experience report, there was a need to repeat the
simulation whenever one of the processes was being carried out incorrectly, which led from
improving practice on the newborn mannequin to perfecting the CPR technique. Feedback
was obtained through the round table discussion held at the end of each realistic simulation
session, enabling the method to be improved as it was carried out with subsequent groups.
This creates a limitation in the study, given that through the feedback expressed by the initial
groups, the educational process was improved for subsequent groups without, however,

being able to be reapplied to the initial groups.

CONCLUSION e —

In conclusion, it should be emphasized that the safe performance of a qualified
multidisciplinary team is fundamental in the management of the immediate and late
postoperative period of neonatal cardiovascular surgery. It should also be noted that the
experience of permanent education with the realistic simulation tool, an active methodology,
favored the exchange of knowledge and expertise among professionals, making them
subjects of the process.

The application of an active methodology, in this case the realistic simulation, made
the educational environment a space for quick and agile thinking with a view to strengthening
care management. This highlights the importance of PE in the processes surrounding
neonatal cardiac surgery. Finally, the work of the multidisciplinary team should be
emphasized as fundamental in the management of the immediate and late postoperative
period of neonatal cardiovascular surgery.

It should also be noted that there were limitations to the study, such as the fact that
the applied realistic simulation was of a low level of fidelity, given the limited financial and
structural resources for its implementation. Nevertheless, it is a valuable and affordable tool.
It is worth noting, though, that if high-fidelity tools were used, it would be possible to improve

the educational process.
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