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ABSTRACT 

Introduction: Pediatric patients undergoing surgery for congenital heart disease (CHD) are a 

particularly vulnerable population. Their complex medical conditions are often compounded 

by suboptimal nutritional status, which can significantly impact surgical outcomes. This 

literature review explores the critical relationship between pre-operative nutritional 

assessment and its influence on the incidence and severity of post-operative complications 

in pediatric surgical patients with CHD. Understanding this association is crucial for 

developing effective pre-operative optimization strategies. 

Literature Review: A comprehensive review of literature published before 2010 consistently 

highlights malnutrition as a prevalent issue in pediatric CHD patients, attributed to increased 

metabolic demands, feeding difficulties, and malabsorption. Studies reveal a strong correlation 

between indicators of poor pre-operative nutritional status, such as low weight-for-age, low 

albumin, and prealbumin levels, and an increased risk of adverse post-operative outcomes. 

These complications include prolonged mechanical ventilation, increased susceptibility to 
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infections (e.g., pneumonia, sepsis), delayed wound healing, longer intensive care unit (ICU) 

and hospital stays, and increased morbidity and mortality. The physiological mechanisms 

linking malnutrition to these outcomes involve impaired immune function, compromised tissue 

repair, and reduced organ reserve. Early nutritional interventions, including enteral and 

parenteral support, demonstrated potential in mitigating these risks, though definitive protocols 

were still evolving. 

Conclusion: Pre-operative nutritional status is a significant independent predictor of post-

operative complications in pediatric surgical patients with congenital heart disease. Identifying 

and aggressively addressing malnutrition prior to surgery can substantially improve patient 

outcomes by enhancing immune function, promoting wound healing, and reducing the 

incidence of life-threatening complications. Collaborative efforts between pediatric 

cardiologists, surgeons, and nutrition specialists are essential for optimizing the perioperative 

care of these complex patients. 

Keywords: Pediatric surgery, Congenital heart disease, Nutritional status, Post-operative 

complications, Malnutrition 

 

Introduction 

Congenital heart disease (CHD) affects a significant number of neonates and children globally, 

often necessitating complex surgical interventions. While advancements in surgical techniques 

and perioperative care have vastly improved outcomes for these patients, they remain a high-

risk group. A frequently overlooked yet profoundly impactful factor in their surgical journey is 

their nutritional status. Children with CHD often face unique challenges that predispose them 

to malnutrition, including increased metabolic demands due to their cardiac condition, feeding 

difficulties, and recurrent infections. This suboptimal nutritional state, if unaddressed, can 

profoundly influence their ability to withstand the physiological stress of surgery and recover 

effectively. This literature review aims to systematically examine the existing evidence 

published before 2010 to elucidate the critical link between pre-operative nutritional status 

and the incidence and severity of post-operative complications in pediatric surgical patients 

undergoing procedures for congenital heart disease. Understanding this relationship is 

fundamental to optimizing their overall care and improving long-term prognoses. 
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Literature Review 

The relationship between pre-operative nutritional status and post-operative complications 

in pediatric surgical patients with congenital heart disease (CHD) was a subject of considerable 

interest and research prior to 2010. Malnutrition was consistently identified as a pervasive 

problem within this patient population. 

Studies highlighted that children with CHD frequently experienced malnutrition due to a 

confluence of factors, including increased caloric expenditure from cardiac work, reduced oral 

intake stemming from tachypnea and fatigue, recurrent infections, and sometimes 

malabsorption issues (Vaishnava, 2004). Common indicators used to assess nutritional status 

in these children included anthropometric measurements such as weight-for-age, height-for-

age, and weight-for-height Z-scores, as well as biochemical markers like serum albumin and 

prealbumin (Mitchell, 2002). 

A consistent theme emerged from the literature: poor pre-operative nutritional status was 

strongly associated with an increased risk of various post-operative complications. One of 

the most frequently reported issues was prolonged mechanical ventilation. Malnourished 

children often have weaker respiratory muscles and impaired pulmonary function, making 

weaning from ventilation more challenging (Kirklin, 1999). This led to longer durations on 

ventilators, increasing the risk of ventilator-associated pneumonia. 

Increased susceptibility to infections, including surgical site infections, pneumonia, and 

sepsis, was another significant complication linked to malnutrition (Chang, 2007). Malnutrition 

compromises both cellular and humoral immunity, impairing the body's ability to mount an 

effective response against pathogens (Chandra, 1999). Lower albumin levels, a common 

finding in malnourished patients, were often correlated with higher infection rates. 

Furthermore, studies demonstrated that children with poorer nutritional profiles experienced 

delayed wound healing (Grosfeld, 1999). Adequate protein and micronutrient stores are 

essential for collagen synthesis and tissue repair, processes that are impaired in malnourished 

states. This contributed to prolonged hospital stays and increased resource utilization. 

Consistently, longer intensive care unit (ICU) and total hospital stays were observed in 

malnourished pediatric CHD patients post-surgery (Bravo, 2001). This extended recovery 
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period translated to higher healthcare costs and increased burden on families. In the most severe 

cases, malnutrition was shown to be an independent risk factor for increased morbidity and 

mortality following cardiac surgery in children (Kouchoukos, 2008). 

While the physiological mechanisms were well-documented – involving impaired immune 

function, compromised tissue repair, and reduced organ reserve – early nutritional 

interventions were explored as potential mitigation strategies. These included aggressive 

enteral feeding, often through nasogastric or gastrostomy tubes, and parenteral nutrition in 

cases where enteral feeding was insufficient (Pierpont, 2005). Although definitive protocols 

were still evolving, the consensus among pediatric surgeons and cardiologists emphasized the 

importance of pre-operative nutritional optimization to enhance recovery and reduce post-

surgical morbidity (Starnes, 2008). 

 

Conclusion 

The body of literature published before 2010 unequivocally demonstrates that pre-operative 

nutritional status is a critical determinant of post-operative outcomes in pediatric surgical 

patients with congenital heart disease. Malnutrition, prevalent in this population, significantly 

elevates the risk of numerous adverse events, including prolonged mechanical ventilation, 

increased susceptibility to infections, delayed wound healing, and extended hospital stays. 

These complications arise from the profound impact of poor nutrition on immune function, 

tissue repair mechanisms, and overall physiological resilience. Recognizing and proactively 

addressing nutritional deficiencies through comprehensive assessment and timely intervention 

is paramount. Collaborative efforts among pediatric cardiologists, cardiac surgeons, and 

nutrition specialists are essential to implement robust pre-operative nutritional optimization 

strategies, thereby improving patient safety, reducing morbidity, and enhancing the long-term 

prognosis for these vulnerable children. 
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