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INTRODUCTION

A heart valve transplant is the current gold standard of 
treatment for paediatric patients with incurable congenital 
valvular illness. However, the somatic development of the 
recipient cannot be accommodated by contemporary cardiac 
valve implants, prohibiting long-term therapeutic success 
in these individuals. A developing heart valve device for 
kids is therefore desperately needed. This paper examines 
recent studies looking at possible growing heart valve im-
plants in big animals and clinical translational research, in-
cluding partial heart transplantation and tissue-engineered 
heart valves. The designs of tissue-engineered heart valves 
in vitro and in situ are reviewed, as well as the obstacles to 
practical application. One of the most frequently identified 
congenital illnesses in infants is congenital heart disease 
(CHD). In the US, 8 to 10 out of every 1000 infants have 
CHD. Congenital heart disease causes the deaths of 180,000 
new-borns and children each year, despite the fact that the 
number of individuals living with CHD is rising. Congenital 
valve disease, which accounts for 25% of all CHD cases, is 
what kills most of these people. Surgery is frequently nec-
essary within the first year of life for individuals with he-
reditary valvular illness to survive. Heart valve replacement 
is currently the gold standard of treatment for babies and 
neonates with incurable valvular disease.

DESCRIPTION

Several methods, such as artificial valves, bio-prosthet-
ic valves, cryopreserved homo-grafts, and decellularized 
allografts, can be used to achieve this. Nevertheless, each 
of these strategies has major disadvantages, particular-
ly for patients who are children. Patients with mechanical 
valves have a higher risk of hemorrhage and thromboembol-
ic events because they must take lifetime heparin because 
they are thrombogenic. The structural valve deterioration of 
bio-prosthetic valves is common. This is particularly risky 
for children, who are more likely to experience early struc-
tural valve deterioration and, as a result, earlier reoperations 
to replace the injured valve. With the development of an-
ti-HLA antibodies, cryopreserved homo-grafts evolve into 

immunogenic in the majority of patients. Research indicates 
that this immunological response is more potent in young 
children and babies than in adults, with a shorter period of 
re-intervention. Diagnose, assessment of risk, and manage-
ment are three areas of medical treatment that have benefit-
ed from the development of AI and data science. This has 
lessened the load on doctors and decreased the possibility 
of human error. AI techniques have also been applied to 
the field of paediatric heart. The predictive value of cardiac 
magnetic resonance imaging, echocardiograms, computed 
tomography images, and electrocardiograms has been great-
ly enhanced through the use of neural networks and machine 
learning, increasing doctors’ ability to diagnose paediatric 
heart conditions. The postoperative results and outlook of 
paediatric heart operations are greatly enhanced by the ap-
plication of AI-based prediction tools. With the right compu-
tational methods and the main clinical results of each CHD, 
risk stratification and treatment success prediction are pos-
sible. Notably, using data from electronic medical records 
(EMRs) on maternal risk factors, AI can revolutionise both 
pregnancy prognosis and the detection of CHD. With the 
present advances in machine learning as well as neural net-
works, the use of AI in the diagnosis, risk stratification, and 
treatment of CHD in the not-too-distant future is a hopeful 
prospect. However, limitations on physician training, a lack 
of suitable algorithms and their infancy, apprehensions about 
over-mechanization, and concerns about losing the “human 
touch” restrict the acceptability. However, AI plans to assist 
doctors in the future with precision heart, clearing the way 
for incredibly effective human-error-free healthcare.

CONCLUSION

A heart valve replacement that experiences somatic devel-
opment with the receiver is non-thrombogenic, non-immu-
nogenic, and retains normal valvular function is a critical 
therapeutic need for Pediatric individuals with congenital 
valvular disease. To address this need, tissue-engineered 
heart valves have been extensively and widely researched; 
however, to date, no tissue-engineered heart valve has been 
translated into the clinic. Due to valve insufficiency, in vitro 
tissue-engineered valves have gotten worse in early trials. AI 
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has the potential to bring about the next medical transforma-
tion. It has a wide range of uses in the working setting and 
the oversight of patients, from making doctors’ lives simpler 
to easily enabling study. Pediatric cardiology is a field that 
calls for a high level of cognitive and interpretive ability, 
making it a prime choice for AI integration. In paediatric 
cardiology, AI has been effectively incorporated into clin-

ical assessment, image analysis, diagnoses, prognosis, risk 
classification, and therapy. The development of AI has made 
medicine more exact and accurate, yet it is still an on-going 
work alongside difficulties and restrictions. Despite these 
obstacles, we are confident that AI will simplify paediatric 
cardiology procedures at its present rate.


