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ABSTRACT

	Background and Aims: Cardiac catheterization is a less intrusive treatment than surgery that is routinely utilized in patients with suspected heart disease for diagnostic or therapeutic purposes. It is frequently performed in hemodynamic units and operating rooms. Analyze nursing diagnoses in children who underwent cardiac catheterization in a pediatric cardiology unit in Belém, Pará.
Methodology: Quantitative, descriptive, and documentary study based on the evaluation of 25 electronic medical records of patients undergoing cardiac catheterization admitted to the pediatric clinic of the Gaspar Vianna State Hospital Foundation (FPEHCGV).  Special forms were used to collect data over a period of 30 days. Medical records of children aged between 0 and 12 years were selected, excluding ineligible records and those of patients older than the age defined as “child” by the Statute of Children and Adolescents.
Results: In the analysis of pre-catheterization diagnoses, 13 main nursing diagnoses were found, subdivided into 7 groups of Basic Human Needs, namely: Safety/protection, Perception/cognition, Elimination/exchange, Comfort, Coping/tolerance, Health Promotion, and Activity/rest. Based on these same domains, 24 nursing diagnoses related to post-catheterization were identified, confirming the higher number of associated diagnoses due to the invasive nature of the procedure. Given the high risk associated with patient safety, the chances of complications and related infections are greater when related to pre-catheterization.
Conclusion: It was possible to verify and identify the most prevalent nursing diagnoses in pre- and post-pediatric cardiac catheterization, with congenital heart disease as the underlying condition, considering its high incidence in Brazil. And, based on the Systematization of Nursing, the goal is to achieve the best results and prognoses within the five stages of the nursing process. This study affirms the practice of evidence-based nursing, contributing to the improvement of the systematization of care and favoring the accuracy of clinical analyses.
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1. INTRODUCTION 

Congenital heart defects are defects in the heart and large vessels that occur during pregnancy. They are considered the most common malformations and the leading cause of death in childhood, remaining one of the leading causes of neonatal death. In this scenario, it is estimated that for every 1,000 live births, 8 are born with some type of cardiac malformation. However, about one-third of these children have heart defects that are considered serious and potentially lethal, requiring surgical intervention in the first year of life, in some cases multiple procedures. Nevertheless, the more complex the anomaly, the greater the possibility of early death. Accordingly, children who manage to survive beyond 1 year of age may still live with the consequences of these anomalies (Barros et al., 2023; Amorim et al., 2021; Linhares et al., 2021).

Most congenital heart diseases originate from various factors, such as genetic and environmental factors, among others, and are usually diagnosed and treated in childhood, or even shortly after birth, with the aid of cardiac catheterization (Méndez-Durán et al., 2021). In terms of symptoms, in the neonatal period, the characteristics presented by congenital heart disease are cyanosis (with or without respiratory distress), heart failure (with or without cyanosis), and an abnormal clinical sign detected in routine examinations, such as a heart murmur. In childhood, the usual characteristics are cyanosis, clubbing, murmur, syncope, frequent respiratory tract infections, heart failure, arrhythmia, and growth retardation (Roy et al., 2020).

In this context, cardiac catheterization is a less invasive procedure compared to surgery, widely used in patients with suspected heart disease for diagnostic or therapeutic purposes, often used in hemodynamic units and operating rooms. Catheterization is characterized by the insertion and passage of a catheter through arteries, mainly the femoral artery, with the aim of reaching the heart, allowing the evaluation of coronary circulation, heart chambers, and measurement of heart pressure, with the purpose of identifying cardiac abnormalities (Queiroz; Nunes; Aragão, 2021). The procedure can have two approaches, it can be for diagnostic or therapeutic purposes, such as the insertion of a balloon catheter, at its distal end, which when inflated compresses the entire atheromatous plaque, or with a catheter with a metal prosthesis known as a stent, attached to the balloon for total compression of the plaque, aiming to reestablish blood flow (Olivera et al., 2018).   

The support and guidance provided by healthcare professionals, especially nurses, are extremely important in educating families about congenital heart disease, informing them about daily routines, adaptation, investigation, management, and treatment, and seeking to provide comfort measures to reduce the suffering caused by the disease. Based on nursing theory, the nursing diagnosis is defined based on the problems identified and through the North American Nursing Diagnosis Association (NANDA) using taxonomy to identify the actual risk diagnoses and plan specific interventions aimed at achieving the expected results (Guerra; Scalia, Silva, 2022).

Given this, nursing care in catheterization is a continuous process, and the care protocol can be divided into preoperative and postoperative phases, based on the ideal of individualized care through the SNC (Systematization of Nursing Care). Nursing aims to prepare the patient and family psychologically, with the goal of reducing anxiety, avoiding complications, promoting team integration, supervising, and identifying future problems (Araújo et al., 2021).

The present study aims to clarify clinical management focused on the nursing approach and its main diagnoses, contributing to a better understanding of the subject and improving the level of information on the specific topic, thereby helping to clarify doubts and show healthcare professionals the importance of nursing work in pediatric clinics.

2. methodology 

2.1 Type of Study

Quantitative, descriptive, and documentary study. Based on the evaluation of electronic medical records of patients undergoing cardiac catheterization who are hospitalized at the Gaspar Vianna State Public Hospital Foundation (FPEHCGV), located in the city of Belém, Pará, Brazil.

2.2 Study Location

The Gaspar Vianna State Public Hospital Foundation (FPEHCGV) is an institution dedicated to assisting users of the Unified Health System (SUS), and is a reference in psychiatry, cardiology, and nephrology. It is located at Travessa Alferes Costa, S/N - Pedreira, Belém - PA, 66083-106. In terms of care, it offers consultations, hospitalizations, and surgeries. The sector chosen for the study was the Pediatric Clinic, where children who are hospitalized and will undergo or are recovering from pre- and post-cardiac catheterization and cardiac surgery are treated. This sector was chosen because it contains the information that is extremely necessary for the research.

2.3 Research Participants  

Conventional sampling was used in this study to obtain more explicit results. Patients undergoing cardiac catheterization were selected for sampling. The study was based on electronic medical records of patients hospitalized in the pediatric clinic. To calculate the sample, the average number of catheterization procedures performed at the hospital was considered, which corresponds to 10 per week, totaling 40 per month. Considering the 95% confidence level in the research and a 5% margin of error, a total of 25 medical records were analyzed.

2.4 Inclusion Criteria

Complete and legible medical records were included for patients who underwent catheterization, with or without comorbidities, and who recorded the clinical outcome of hospitalization before and after cardiac catheterization.

2.5 Exclusion Criteria

Medical records that, for some reason, were not included in the system and/or medical records that did not include diagnoses. Medical records of patients over 12 years of age were excluded because they did not correspond to the age group defined as “children” by the Statute of Children and Adolescents (ECA).

2.6 Data Collection Procedures

Data collection took place after this project was approved by the FPEHCGV Research Ethics Committee, under registration number CAAE 74895723.9.0000.0016. The researchers made an initial visit to the pediatric clinic's research departments to meet the department managers, familiarize themselves with the environment, and make initial contact with the medical records. After the initial visit, a series of visits were scheduled within the pre-established timeframe in the research schedule, cataloging the research data in the medical records. 

The researchers collected data from the electronic medical records of patients who were included in the systematization, according to the criteria established in this research. These data were transcribed by the researchers onto a form. To this end, the researchers undertook to maintain the confidentiality of the data collected in medical records relating to patients treated at FPEHCGV, and the information was used solely and exclusively for scientific purposes, fully preserving the anonymity of patients, as reinforced by the Data Use Agreement. Otherwise, there was an exemption for the use of the consent form in accordance with the Informed Consent Waiver document (TCLE). At the end of the research, the research report was delivered to the institution, which the students committed to delivering.

2.7 Instrument

Data collection was performed through the analysis of medical records of patients undergoing cardiac catheterization. The objective of the instrument was to highlight nursing care before and after cardiac catheterization in children admitted to a pediatric clinic. Using the form, information was recorded regarding the identification of the medical record, which was coded to maintain patient confidentiality; the patient's date of birth; the date of the procedure, admission to the unit, cause of admission, clinical comorbidities, and age. 

The type of complications in the pre and post-catheterization periods and the outcome of the condition were also evaluated, identifying whether the patient was discharged or died from other causes or from healthcare-related infections.

2.8 Data Analysis

The data were subjected to descriptive statistical analysis using a questionnaire. The data were organized in spreadsheets according to each item in the questionnaire, analyzed, and correlated with information obtained from the literature. The data obtained were presented in the study using graphs and tables.


3. results 

As this is a quantitative, descriptive, and documentary study, it is part of a process of scientific development and constitution, which enables production, discovery, and knowledge. Thus, the extraction and analysis of information was carried out using the MVPER – Electronic Patient Record System, provided by the Hospital, which allowed the identification of the profile of pediatric patients with heart disease admitted to the hospital, consisting of young children, both male and female, some of whom were infants, as well as other relevant data that will be presented in the research.

Table 1 below shows the main Nursing Diagnoses in pre-catheterization identified from the selection and analysis of the 25 electronic medical records, presenting their domain, that is, the group of Basic Human Needs, the percentage represented by each one, and the related diagnoses.

In this sense, based on the analysis of Table 1, 14 main nursing diagnoses were found, subdivided into 7 groups of Basic Human Needs. In view of this, the Safety/Protection domain stands out with 4 nursing diagnoses (29%), namely: “Risk of Falling”, “Risk of Infection”, “Impaired Tissue Integrity”, and “Risk of Impaired Skin Integrity”, followed by the Perception/Cognition domain with 3 nursing diagnoses (22%): “Insomnia”, “Risk of Allergic Response”, and “Unstable Emotional Control”.  

Next, we have two domains with two nursing diagnoses each, namely: “Elimination/exchange” (14%), with “Impaired Gas Exchange” and “Risk of Bleeding” and Comfort (14%), consisting of “Impaired Comfort”. Finally, three domains have one diagnosis each, namely: Coping/stress tolerance, consisting of “Anxiety” Activity/rest, consisting of “Ineffective Breathing Pattern” and Health Promotion, with “Risk-Prone Health Behavior.”

Table 1. Main Nursing Diagnoses found in children with congenital heart disease who were hospitalized and underwent invasive procedures in Pediatric Pre-Cardiac Catheterization.
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	Variable nursing diagnoses (pre-catheterization)
	
Percentage (%)

	Domain: Stress coping/tolerance
	7%

	Anxiety
	

	Domain: Perception/cognition
	22%

	Insomnia
	

	Risk of allergic reaction
	

	Unstable emotional control
	

	Domain: Safety/protection
	29%

	Risk of falls
	

	Risk of infection
	

	Impaired tissue integrity
	

	Risk of impaired skin integrity
	

	Domain: Elimination and exchange
	14%

	Impaired gas exchange
	

	Risk of bleeding
	

	Domain: Activity/rest
	7%

	Ineffective breathing pattern
	

	Domain: Comfort
	14%

	Impaired comfort
	

	Domain: Health promotion
	7%

	Risk-prone health behavior
	



Table 02 shows the main nursing diagnoses identified in children hospitalized with congenital heart disease after undergoing invasive cardiac catheterization for diagnostic and/or therapeutic purposes, as well as the proportion and number of diagnoses.

About the interpretation of Table 02, based on the same groups of Basic Human Needs, it was possible to verify the higher number of diagnoses associated with post-catheterization, due to it being an invasive procedure. Thus, given the high risk associated with patient safety, the chances of complications and related infections occurring are greater when related to pre-catheterization.

The domain that received the most emphasis and, consequently, the highest number of nursing diagnoses was Safety/Protection (28%) with seven diagnoses, namely: “Risk of Falls”, “Risk of Infection”, “Impaired Skin Integrity”, “Risk of Impaired Cardiovascular Function”, “Impaired Recreational Activity”, and “Impaired Tissue Integrity”.  

Next, two domains with five diagnoses each are presented: Activity/Rest (20%) with “Deficit in Self-Care for Bathing”, “Impaired Physical Mobility”, “Ineffective Breathing Pattern”, “Deficit in Self-Care for Eating”, and “Impaired Bed Mobility” and Comfort (20%) with the diagnoses of “Acute Pain”, “Impaired Comfort”, “Hyperthermia”, “Impaired Sleep Pattern”, and “Risk of Pressure Ulcer.”

Table 2. Main Nursing Diagnoses found in children with congenital heart disease who were hospitalized and underwent invasive procedures in the Pediatric Cardiac Catheterization Laboratory.

	Variable nursing diagnoses (post-catheterization)
	
Percentage (%)

	Domain: Coping/stress tolerance
	8%

	Anxiety
	

	Anxiety related to death
	

	Domain: Perception/cognition   
	12%

	Insomnia
	

	Impaired mobility
	

	[bookmark: _GoBack]Unstable emotional control      
	

	Domain: Safety/protection
	28%

	Risk of falls
	

	Risk of infection
	

	Impaired skin integrity
	

	Risk of impaired cardiovascular function
	

	Impaired recreational activity
	

	Impaired tissue integrity
	

	Domain: Activity/rest  
	20%

	Deficit in self-care for bathing      
	

	Impaired physical mobility     
	

	Ineffective breathing pattern     
	

	Deficit in self-care for eating   
	

	Impaired mobility in bed
	

	Domain: Elimination and exchange
	8%

	Impaired gas exchange
	

	Risk of bleeding
	

	Domain: Comfort
	20%

	Acute pain
	

	Impaired comfort
	

	Hyperthermia
	

	Impaired sleep pattern
	

	Risk of pressure ulcer
	

	Domain: Health promotion
	4%

	Risk-prone health behavior
	



With three nursing diagnoses, the Perception/Cognition domain (12%) was evident, consisting of “Insomnia”, “Impaired Ambulation”, and “Unstable Emotional Control”. Next, we have two domains with two diagnoses each, namely: Coping/tolerance (8%) with “Anxiety” and “Anxiety Related to Death,” and Elimination/exchange consisting of “Impaired Gas Exchange” and “Risk of Bleeding” (8%), followed by the domain Elimination/exchange (4%), presenting the diagnoses “Impaired Gas Exchange” and “Risk of Bleeding.” Therefore, there was an increase of 11 diagnoses in relation to the main diagnoses associated with pre-catheterization, which can be emphasized by the following graphs.



Fig. 1. Proportion of Nursing Diagnoses as a Percentage (%) in Pediatric Pre-catheterization



Fig. 2. Proportion of Nursing Diagnoses as a Percentage (%) in Pediatric Post-catheterization



Fig. 3. Proportions of the main Nursing Diagnoses organized by Domains, both in pre-catheterization and in pediatric post-catheterization

4. DISCUSSION

The comparative analysis showed a higher density of Nursing Diagnoses in the post-catheterization period compared to the pre-catheterization period, with a significant increase in four of the seven domains evaluated. This variation corroborates the literature, which points to the complexity of the post-invasive procedure period due to hemodynamic and vascular risks (Alencar et al., 2021). It was observed that the preparation of diagnoses in the pre-catheterization period strictly complied with the NANDA-I Taxonomy, ensuring alignment with the stages of the Nursing Process and COFEN Resolution 736/2024. Such methodological rigor in the initial phase is essential for planning preventive interventions, aiming at patient safety and the mitigation of adverse outcomes in the interventional cardiology setting (Herdman; Kamitsuru, 2021).

In view of this, nursing consultations before and after examinations enable nurses to make the appropriate diagnosis and prepare more qualified care for clients, preventing complications and interruptions in the procedure, promoting greater comfort, and acting positively to maintain the quality of life of patients. Through nursing diagnosis, professionals must pay attention to the proper use of NANDA, making a proper clinical judgment (Silva, 2024). 

The implementation of the Systematization of Nursing Care (SNC) in cardiology units requires high diagnostic accuracy to ensure patient safety. However, evidence indicates that the nursing diagnosis stage in post-cardiac catheterization still presents clinical divergences. Validation and clinical mapping studies demonstrate that diagnoses such as “Risk of Infection”, “Anxiety”, “Anxiety Related to Death”, “Impaired Gas Exchange”, “Risk of Impaired Skin Integrity”, and “Risk of Bleeding” are often assigned automatically, sometimes lacking specific clinical indicators that justify their actual priority in the care plan (Alecar et al., 2021; Herdman; Kamitsuru, 2021).

Considering the complexity of congenital heart disease, the vulnerability of this clientele is accentuated by the invasive nature of hemodynamic procedures. The insertion of inaccurate or inadequate diagnoses to the patient's actual clinical condition compromises the effectiveness of the Nursing Process, generating cycles of inefficient planning and interventions that require constant reassessments and corrections of conduct (Silva et al., 2022).

Although reviewing the care plan is intrinsic to professional practice, low diagnostic accuracy in the critical post-procedure period can result in prolonged hospital stays. In pediatric patients, this scenario is aggravated by the immaturity of the immune system and metabolic factors, such as acute malnutrition, which is common in heart patients (Almeida et al., 2025). Consequently, extended hospital stays and continuous exposure to invasive devices substantially increase the risk of Healthcare-Associated Infections (HAIs), making children with congenital anomalies undergoing catheterization a group with extremely high epidemiological susceptibility (Barros; Melo; Pessoa, 2025).

The accuracy of a nursing diagnosis depends on the close correspondence between the clinical indicators presented by the patient and the defining characteristics established by the NANDA-I taxonomy. In the case of the diagnosis Anxiety, its phenomenology involves a subjective state of apprehension, tension, and concern about future events, often associated with a vague feeling of discomfort (Herdman; Kamitsuru, 2021).

However, applying this diagnosis to infants and young children faces ontological and cognitive limitations. According to Piaget's theory of cognitive development, children in the preoperational stage (up to approximately 6 years of age) have egocentric and concrete thinking, lacking the maturity necessary to process abstract concerns or complex responsibilities that characterize clinical anxiety (Papalia; Martorell, 2022). Diagnostic validation studies in pediatrics suggest that, for this age group, physiological and behavioral responses may be more appropriately classified as Fear or Stress due to Overload, since fear is linked to an identifiable and immediate threat, unlike the anticipatory nature of anxiety (Elorza; Santos Junior; Celer, 2023).

The diagnosis of Impaired Gas Exchange stands out for its high prevalence, often caused by the imbalance in the ventilation-perfusion ratio inherent in cardiac malformations (Herdman; Kamitsuru, 2021). In cyanotic heart diseases, such as Tetralogy of Fallot, the most reliable clinical evidence of this diagnosis is the bluish discoloration of the mucous membranes and skin, reflecting severe arterial hypoxemia (Pascoal et al., 2025; Silva et al., 2015).

Longitudinal studies indicate that Domain 11 (Safety/Protection) of NANDA-I concentrates the highest volume of diagnoses in pediatric cardiology units, representing about 28% of clinical inferences (Beltrão et al., 2011). However, there is terminological inaccuracy regarding tissue integrity in the immediate postoperative period or after catheterization. Although the Risk of Impaired Skin Integrity is relevant in the pre-procedure, the technical literature argues that, after arterial puncture and the invasive procedure, the correct diagnosis to be established is Impaired Skin Integrity (Queiroz et al., 2021). This is because the skin continuity solution is already present, ceasing to be a potential risk and becoming a real problem that requires healing interventions and hemostasis monitoring (Silva, 2015).

Congenital heart disease is currently among the most common congenital defects and is a significant cause of death and disability in children. Thanks to technological advances in diagnosis and treatment, there has been a decline in mortality and a significant improvement in the physical, mental, and social well-being of these patients (Dai, 2023).

Cardiac catheterization is an essential invasive procedure in the treatment of possible heart diseases, performing diagnostic and therapeutic functions. The method consists of introducing a catheter via the arterial or venous system into the cardiac structures, allowing radiographic visualization of the coronary arteries and cavities, as well as measurement of intracardiac pressures to confirm or rule out pathologies (Queiroz, 2021).

In the analysis of nursing diagnoses, “Risk of Bleeding” stands out with a prevalence of 8%, but remains crucial in the post-catheterization period due to the potential for serious complications resulting from arterial puncture (Lucena, 2025). As for the access route, although the femoral route is still used for its predictability in complex cases, the radial route has become the preferred choice of specialists. This is due to greater comfort and fewer complications, while the femoral approach requires prolonged rest and increases the length of hospital stay (Brunori, 2014).

The clinical manifestations of congenital heart disease in infants are often associated with signs of heart failure and low systemic output. In pediatric follow-up, cardinal symptoms include difficulty sucking, fatigue during feeding, tachycardia, and profuse diaphoresis—characterized by excessive sweating, especially in the head and extremities, due to hemodynamic stress (Song et al., 2023). Upon detection of such signs or changes in neonatal screening tests, such as pulse oximetry, immediate referral to a pediatric cardiologist is crucial to ensure early diagnosis and the institution of appropriate therapy, aiming to reduce infant morbidity and mortality (Linhares et al., 2021).

5. Conclusion

Based on this quantitative, descriptive, and documentary research, it was possible to verify and identify the most prevalent nursing diagnoses in pre- and post-pediatric cardiac catheterization, with congenital heart disease as the underlying disease, considering its high incidence in Brazil. Based on the systematization of nursing, we seek to achieve the best results and prognoses within the five stages of the nursing process, so that adequate planning, satisfactory interventions, and better results in nursing assessment can occur, with the purpose of contributing to the information presented and encouraging nurses to conduct more research on this topic..

2.9 Ethical Approval: 

This research involves human subjects, and all ethical guidelines recommended by the Ministry of Health through Resolution 466/2012 were observed. A copy of this study was sent to the teaching and research management department of the Gaspar Vianna State Public Hospital Foundation, and its implementation is subject to the approval of the project by the Ethics and Research Committee (CEP) of the FPEHCGV, under registration number CAAE 74895723.9.0000.0016.   
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Proportion of Nursing Diagnoses as a Percentage (%) in Pediatric Pre-catheterization


Health promotion	Stress coping/tolerance	Perception/cognition	Safety/protection	Elimination and exchange	Activity/rest	Comfort	1	1	3	4	2	1	2	


Proportion of Nursing Diagnoses as a Percentage (%) in Pediatric Post-catheterization


Health promotion	Stress coping/tolerance	Perception/cognition	Safety/protection	Elimination and exchange	Activity/rest	Comfort	1	1	3	4	2	1	2	


Proportions of Main Nursing Diagnoses Organized by Domains in Pediatric Pre-Catheterization and Post-catheterization 

Pre-catheterization	
Health promotion	Stress coping/tolerance	Perception/cognition	Safety/protection	Elimination and exchange	Activity/rest	Comfort	1	1	3	4	2	1	2	Post-catheterization	
Health promotion	Stress coping/tolerance	Perception/cognition	Safety/protection	Elimination and exchange	Activity/rest	Comfort	1	2	3	7	2	5	5	



