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Abstract  Congenital heart defects (CHD) in young children are frequently associated with comorbidities and nutritional 

deficiencies that negatively influence postoperative recovery. This study aimed to optimize preoperative management and 

nutritional correction methods for children with CHD to improve surgical outcomes. A prospective analysis was conducted 

on 144 children aged 3 months to 3 years, divided into two groups: the main group (102 patients) receiving optimized 

preoperative management and the comparison group (42 patients) treated according to standard protocols. The optimized 

approach included individualized nutritional support emphasizing breast milk preservation, use of therapeutic protein 

hydrolysate mixtures, and vitamin supplementation. Results demonstrated a significant improvement in body weight and 

body mass index (BMI) in the main group compared to the control, with a reduction in malnutrition rates from 19.6% to 11.8% 

(p<0.05). Postoperative complications, such as dyspnea, cyanosis, and feeding difficulties, decreased more markedly in the 

main group (p<0.01). Weight recovery to preoperative levels occurred within 3–4 weeks in the main group versus 6–8 weeks 

in the comparison group. In conclusion, optimized preoperative management with targeted nutritional support significantly 

enhances physical development, accelerates postoperative recovery, and reduces complications in young children undergoing 

cardiac surgery for CHD.  
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1. Introduction 

According to the World Health Organization (WHO), " ... 

303,000 children die annually from malformations during 

the first 4 weeks of life. Malformations can lead to long-term 

disability, which has a significant impact on individuals, 

their families, health systems, and society... " [1] Comorbid 

pathology and impaired physical development are considered 

operational risk factors and are identified in 30% of children 

with congenital heart defects [2], which are significant risk 

factors in relation to The presence of comorbid pathology 

has a significant impact on the course of the postoperative 

period, the development of complications, and also affects 

the prognosis. Current standards and approaches in cardiac 

surgery should include analysis of comorbid diseases when 

choosing methods of anesthesia, intensive care, and surgical 

intervention tactics [3,4]. Comorbidity is the presence of 

another disease or medical condition simultaneously with  
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the present disease. It is known that the presence of comorbid 

diseases contributes to an increase in hospital bed days,  

leads to the development of disability, hinders rehabilitation, 

and increases the number of complications after surgical 

interventions [5]. 

The purpose of the study.  

To optimize the method of preoperative management of 

young children with congenital heart defects based on the 

assessment of the state of physical development, and to 

develop methods of nutrition correction.  

2. Materials and Methods 

The paper presents an analysis of a prospective study of 

144 children with congenital heart defects (CHD). The age  

of the examined children with CHD ranged from 3 months to 

3 years. The children were divided into 2 groups: the main 

group-102 children with optimized preoperative management 

and 44 children – the comparison group with standard 

preoperative management. We evaluated the effectiveness of 

preoperative preparation at the hospital stage and during  

the follow-up period in terms of anthropometric results and 

somatic status. 
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Management of children with congenital heart defects  

was aimed at stabilizing the patient's condition, correcting 

hemodynamic disorders, preventing complications, and 

preparing for the upcoming surgical intervention. The main 

tasks included: maintenance of adequate gas exchange and 

tissue perfusion; correction of hypoxemia and metabolic 

acidosis; optimization of heart and lung function; prevention 

of infectious complications; provision of nutritional support 

and normal water-electrolyte balance. 

In the main group (102 patients), medical nutrition for 

patients of the first year of life with malnutrition was carried 

out with the maximum possible preservation of breast milk 

in the diet (table. 1). 

For children with CHD in the comparison group (42 

children), preoperative training was also aimed at stabilizing 

the child's condition, correcting hemodynamic disorders,  

and nutritional support for children in the comparison group 

was carried out according to traditional generally accepted 

standards. 

3. Result and Discussion 

When analyzing the physical development of young 

children with CHD in the dynamics of follow-up, in the 

preoperative and postoperative periods, the following results 

were obtained. 

The dynamics of body weight in 44.1% of children with 

CHD in the main group after 3 months corresponded to the 

median, which is 14.7% higher than the baseline values. 

Thus, initially high body mass indices corresponding to 

+2CO - +1CO and +3CO - +2CO were found in 4.9% and 

2.0%, respectively, in children in the main group; after 3 

months, a decrease in the frequency of occurrence of high 

body mass indices was found by almost 3.5 times, so 2.0% of 

children with CHD in the main group recorded a decrease in 

the frequency of occurrence of body weight corresponding to 

+2CO-+1CO. 

Taking into account the fact that children with CHD in most 

cases registered low body weight at the initial examination, 

in 9.8% and 19.6%, respectively-2CO - - 3CO and-1CO - - 

2CO, then after 3 months of follow-up, these percentages 

significantly decreased to 2.9% and 11.8%, respectively   

(P < 0.05). 

In the comparison group, the body weight of children 

remained almost at the same level as at the initial examination, 

and a tendency was established to reduce the frequency of 

occurrence of body weight corresponding to the median from 

31.0% to 26.2%, respectively. There is alsoan increase in  

the observedincrease повышения массы in body weight 

reaching 4.8%. 

There is a tendency to increase the frequency of occurrence 

of children in the comparison group with low body weight, 

which in 23.8% after 3 months corresponded to-1CO - - 2CO, 

which is 4.8% higher. In 14.3% of children with CHD from 

the comparison group, after 3 months of follow-up, low body 

weight corresponding to - 2CO--3 CO was recorded, which 

is 3.6% higher than the initial data. 

When measuring body weight at admission to the hospital 

for surgical treatment, the body weight of children in the 

main group in 47.1% corresponded to the median, while in 

the comparison group this percentage was 26.2%, which is 

20.9% higher (P < 0.05). Also, children in the main group 

were significantly less likely to have a body weight below 

-1CO - - 2CO and -2CO - -3 CO in relation to the comparison 

group – 5.9% vs. 23.8% (P < 0.01) and 1.0% vs. 16.7%    

(P < 0.01), respectively. 

Weight loss after cardiac surgery in children with CHD  

is a well-known phenomenon and is explained by a whole 

complex of factors related to both physiological reactions to 

surgery and the peculiarities of the course of the postoperative 

period. 

In our studies, weight loss was observed in 5.6% of 

children in the main group, while in the comparison group 

this percentage increased 2.4 times and amounted to 13.4%. 

The frequency of weight loss in the range-2CO - - 3CO was 

2.9% among children of the main group and 19.0% among 

children of the comparison group, which is statistically 

significantly higher (P < 0.01). 

 

Table 1.  Methods of preoperative management of patients with CHD, taking into account their physical development 

Age 
BMI indicators, including BEN 

-1CO -2CO -3CO 

3-12 months 

Breast milk 

+Lactase 

is an enzyme 

in breast milk 

+ Additional therapeutic mixture. 

(semi-elemental blend based on     

deep hydrolysis of whey protein) 

(Nutrilon pepti gastro) 

Breast milk 

+Alphareamino (Amino acid) 

1-3 years 
Rational 

nutrition 

Rational nutrition+ Additional therapeutic 

mixture (Whey protein hydrolysate 

(Peptamen Junior-2 months) 

Rational nutrition + Additional 

therapeutic mixture. (Whey protein 

hydrolysate - 2 months) Peptamen 

Junior-4 months 

Complex therapy and prevention of postoperative complications from 6 months of life included Vitamin D (3000 units) 

and Trimetabol (in age-related dosages-2.5 ml x 3 times a day). 
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Figure 1.  Dynamics of BMI in young children with CHD depending on the method of preoperative management 

 

Figure 2.  Frequency of clinical symptoms in children with CHD before and after treatment 

Thus, weight loss after surgery in children with CHD    

is a multifactorial process: a combination of catabolism, 

insufficient energy intake and correction of edematous 

syndrome. Understanding these mechanisms is important  

for interpreting the dynamics of physical development and 

planning nutritional support in the early postoperative period. 

With the stabilization of heart activity and improvement  

of appetite in children, both in the main group and in the 

comparison group, active anabolism was noted. Body weight 

gain in the first month after surgery averaged +0.8-1.0 kg, 

which allowed us to return to preoperative values by 3-4 

weeks (3.3±0.02 weeks). In the comparison group, the average 

weight gain was +0.4-0.5 kg (P<0.05), recovery to the 

preoperative level occurred only by 6-8 weeks (7.4±0.04 

weeks). 

3 months after the operation, children in the main group 

regained weight to the standard values corresponding to 

children aged 3-12 months and 1-3 years, the frequency of 

body mass corresponding to-1CO - - 2CO and -2CO - - 3CO 

in the main group decreased to 5.9% and 2.0%, respectively, 

while in the group For comparison, these indicators reached 

16.7% and 11.9%, respectively, which was significantly 

significant (P < 0.01). 

Children with CHD in both groups showed an increase in 

the proportion of children with a harmonious BMI in the 

dynamics of follow-up, but in the main group this dynamic 

was significantly more pronounced. In children with CHD in 

the main group, after 3 months of dynamic follow-up, BMI 
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indicators corresponding to moderate nutritional insufficiency 

(- 1CO- -2CO) decreased by 5.8% (17.6% vs. 11.8%), while 

in the comparison group, there was an increase in the 

frequency of occurrence of children with a BMI in the range 

of-1CO - - 2CO by 2.4% (from 19.0% to 21.4%). 

Pronounced nutritional insufficiency was not observed in 

children of the main group after 3 months of dynamic control, 

whereas in the comparison group it was registered in 14.3%, 

which is 4.5% higher compared to the initial data. However, 

in children in the main group, when admitted to a hospital  

for surgical treatment, low BMI indicators corresponding  

to moderate nutritional deficiency and severe nutritional 

insufficiency were found in 4.9% and 1.0%, respectively, 

while in the comparison group these indicators were almost 

6.5 times higher (21.4% vs. 19.0%, respectively). (Figure 1) 

Children in the main group had a smaller decrease in BMI 

due to better baseline status and early initiation of enteral 

nutrition. In the comparison group, the decrease in BMI was 

more pronounced due to the initial BENP and delayed 

nutritional support. 

In the dynamics of follow-up after 3 months, a significant 

regression of complaints was observed in all clinical 

categories in the main group, while in the comparison group 

the improvement was less pronounced. Shortness of breath 

during exercise / feeding decreased from 85.3% to 13.7%  

in the main group versus 35.7% in the comparison group  

(χ2 = 11.42; p < 0.01). Fatigue and reduced exercise tolerance 

decreased from 77.5% to 18.6% in the main group, while in 

the comparison group-up to 40.5% (χ2 = 7.58; p < 0.01). 

Poor appetite and feeding difficulties decreased to 17.6% in 

the main group and to 38.1% in the comparison group (χ2 = 

6.49; p < 0.05), whereas initially these data were found in 

70.6% and 71.4% of children (p > 0.05) with CHD. Cyanosis 

of the skin and mucous membranes after 3 months was 

observed in 6.9% in the main group and in 21.4% in the 

comparison group (χ2 = 5.91; p < 0.05), whereas initially it 

occurred in 66.7% and 69.0%, respectively, in the groups. 

Frequent respiratory infections after 3 months were observed 

in 19.6% of the main group versus 40.5% in the comparison 

group (χ2 = 7.03; p < 0.05), whereas at baseline they were 

registered уin 60.8% and 61.9% of children, respectively,  

in the groups. 

Delayed weight gain was observed in 21.5% of the study 

group and 42.8% of the comparison group (χ2 = 8.13; p < 

0.01). Feeding sweating as a manifestation of heart failure 

decreased from 56.9% to 11.8% in the main group and only 

to 33.3% in the comparison group (χ2 = 7.24; p < 0.01). 

Anxiety and sleep disorders also decreased in both groups, 

but the difference between them did not reach statistical 

significance (17.6% vs. 28.6%, p > 0.05). In the dynamics of 

follow-up after 3 months in the main group, a marked decrease 

in the frequency of most symptoms was noted. The rate of 

dyspnea decreased from 85.3% to 13.7% in the main group, 

while in the comparison group – up to 35.7%. The difference 

between the groups was significant (χ2 = 11.42; p < 0.01), 

which indicates faster compensation of cardiorespiratory 

function when using nutritional support. (Figure 2) 

After 3 months of dynamic follow – up, tachypnea was 

recorded in 10.8% of children in the main group and 21.4% 

in the comparison group (χ2 = 4.17; p < 0.05), which 

confirms the advantage of the main management scheme. 

Children with CHD showed a marked improvement in 

oxygenation, especiallyеin the main group, so the frequency 

of cyanosis decreased to 6.9% in the main group versus  

21.4% in the comparison group (χ2 = 5.91; p < 0.05). After 3 

months, signs of heart failure (HF) of FC II–III persisted 

only in 12.7% of children in the main group, while in the 

comparison group – in 33.3% (χ2 = 8.21; p < 0.01). 

Normalization of liver size was more pronounced in the main 

group, the symptom persisted in 5.9% versus 19.0% in the 

comparison group (χ2 = 6.87; p < 0.01). 

4. Conclusions 

Thus, the study showed that 3 months after the preoperative 

management of children with early CHD in both groups 

showed improvement, but in children of the main group, the 

regression of symptoms was significantly more pronounced 

and statistically significant. A decrease in the symptoms of 

heart failure (dyspnea, tachypnea, sweating, hepatomegaly) 

is an indicator of hemodynamic stabilization, while a decrease 

in physical development delay reflects an improvement in 

the metabolic status and adequate nutritional support. 
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