
International Journal of Engineering, Science and Mathematics 
 

ISSN: 2320-0294 Impact Factor: 6.765 

Journal Homepage: http://www.ijmra.us, Email: editorijmie@gmail.com          
Double-Blind Peer Reviewed Refereed Open Access International Journal - Included in the International Serial Directories Indexed & 

Listed at: Ulrich's Periodicals Directory ©, U.S.A., Open J-Gage as well as in Cabell’s Directories of Publishing Opportunities, U.S.A 

  

 International Journal of Engineering, Science and Mathematics 

http://www.ijmra.us, Email: editorijmie@gmail.com 

 

Segmentation of the Cardiac Images Using AI-Based Neural 

Network to Assess the Severity of cardiac arrest in Neonates 
 

  

Nasmin Jiwani

 

 

  Abstract 

 
 Recently, the most common diseases in pediatrics are cardio-vascular system 

in newonates. Basically - pathology usually combined into a large group - 

heart defects. Today, they are found in every two hundredth child. Many 

parents who hear the diagnosis perceive this as a sentence for their child. 

Yes, some of these diseases actually pose a life-threatening risk to the 

patient. But most often, heart disease in children is treated very successfully, 

although sometimes the only method here is surgery. In this paper, 

Segmentation of the Cardiac Images Using AI-Based Neural Network has 

proposed to Assess the Severity of cardiac arrest in Neonates. The human 

heart consists of four chambers: two atria and two ventricles. Their well-

coordinated work ensures normal blood flow and, accordingly, is a 

prerequisite for the life of the body. Defects arising in the system affect the 

heart valves, septa or vessels, disrupting blood flow to various organs and 

depriving them of complete oxygen. This condition is called heart failure. 

Congenital appears during fetal development, children are born, there is 

already a pathology; Acquired occurs after birth, usually at age 10 or older. 
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1. Introduction 

Many people don't know that it is normal for babies to have holes in their heart. However, before the baby 

is born, small holes or cavities form in the muscular wall that divides the heart into right and left halves [1]. 

The reasons for this are yet to be identified. However, 70 percent of holes heal on their own either before or 

after birth [2]. Exceptionally, children whose holes do not close properly may require key hole surgery 

depending on the location and size of the hole [3-4]. Perforations in children's hearts can be divided into three 

types: secundum, primus, and sinus venosus [5]. Of these, secundum perforations occur in 8 out of 10 babies 

and most of them go away on their own. But other sinus and sinus venosus types of cavities occur rarely [6]. 

These are difficult to clog. This can only be solved by surgery. Children also suffer from heart valve 

blockages and complications after heart punctures [7]. Heart valve problems are second only to heart valve 

problems in most children. A heart attack is caused by a blockage in the blood vessel valves [8]. Or they are 

shortened. Apart from these, a few children rarely have translocated blood vessels. These blood vessel 

blockages can be repaired by balloon dilation therapy [9-10]. Similarly, some other children may be affected 

by mitral valve problems. Left-sided two-leaflet mitral valves have either one or both leaflets longer in length 

[11]. It does not close properly and folds slightly inward. As a result, children often have hallucinations, 

dizziness, and fear. They can now be treated with modern treatments [12]. Some other children may be 

affected by rheumatic fever ('rheumatic fever'), which causes swelling and constant pain in important joints 

[13]. This fever can damage the heart valves and have dangerous consequences. A complication of heart 
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valve problems is the displacement of blood vessels [14]. Due to this, the left and right side chambers come 

together and oxygen, carbon dioxide - oxidized clean - and impure blood mix together [15]. 

The oxygen level in the blood of the heart is low. This causes the body of children to turn blue. This is 

called 'cyanotic' in cardiology. Such babies are called 'blue baby' [16]. If this problem is detected in the fetus, 

the doctors will give an abortion as the first advice [17]. However, even if diagnosed after birth, 80 percent of 

children can be permanently cured by surgery. Surgery should be done immediately after the birth of a blue 

baby, but it can be delayed depending on the level of oxygen in the blood and the condition of the baby [18]. 

All children can take steps to prevent early heart disease. The heartbeat starts from the 18th day of 

conception in the mother's womb [19]. It will be fully developed within 55 days. Therefore, if a test called 

fetal echo is carried out in the 16th week of fetal formation, 99 percent can know about the problem in the 

heart of the child. However, it cannot detect very small problems [20-21]. At the same time, if anyone in the 

family has a heart problem, if an already born child has a heart problem, if the mother has taken too many 

drugs and alcohol during pregnancy, if the mother has diabetes, rubella measles, if there is a marriage in a 

close relationship, or if there is hypoacid deficiency, this Pari test is necessary [22-23].  

 

2. Related Works 

Congenital heart defects (CHD) are anatomical defects of the heart, its valvular apparatus or vessels that 

arise in utero (2-8 weeks of gestation). These defects may occur alone or in combination with each other. 

Ethology [24]. Severe influenza virus infections (rubella, measles, mumps, chicken pox, poliomyelitis, etc.), 

maternal heart defects, alcoholism, drug addiction, use of certain drugs, ionizing radiation, hypovitaminosis, 

pregnancy over 35 years, diseases of the genital area [25]. An important factor is also the health of the father. 

The incidence of CHD is 30% of all birth defects. They are the number one cause of death for newborns and 

infants in the first year of life [26]. Congenital heart disease can appear right after a baby is born or it can be 

hidden. Therapy. It is widely accepted to divide CHD into "blue" (with cyanosis) and "white" (without 

cyanosis). In addition, all CHDs are divided according to the state of hemodynamics in the lungs and larger 

circulatory systems [27]. There are times when people live without a kidney, half a stomach, and a gall 

bladder. But it is impossible to imagine a person living without a heart: after this organ stops its work, in a 

few minutes the life in the body dies completely and irreversibly. That is why the diagnosis of "heart disease" 

in a child is so scary for parents [28]. 

If you do not go into medical nuances, then the described disease is associated with the failure of the heart 

valves, with which the organ gradually fails. This problem is the most common cause of heart disease, but is 

far from the only disease [29]. Statistics show that only about 1% of babies born suffer from this disease. It 

depends on what kind of life the mother leads while carrying the fetus [30]. The question of whether the baby 

will be healthy or not is decided in the first months of pregnancy. If an expectant mother during this period, 

the risk of having a baby with a heart defect increases significantly. Throughout South Asia, most heart 

diseases are diagnosed after birth [31]. However, some abnormalities in children can detect heart disease. 

Breastfed babies should be taken to a pediatric cardiologist immediately if they choke while drinking milk, 

stop drinking milk, or sweat while drinking milk. Abnormal heartbeat, monthly colds, not gaining weight, 

pneumonia 2 or 3 times a year, turning blue in part or all of the body, eating less food, frequent memory loss, 

swelling of the face-feet-joints, etc [32]. 

 

3. Proposed model 

       Children are often born with this pathology (1% of newborns). There are now about 90 congenital 

syndromes that can be linked to each other in various combinations. There are several classifications, the 

most common of which are based on the presence or absence of mixing of arterial and venous blood, we give 

below: 

 White: Patent ductus arteriosus, septal defects, isolated stenoses, moods, and dystopias of the heart 

are the most common. Cyanosis was not observed in this case. 

 Blue: Tetrad of Fallot, transposition of major arteries, Eisenmenger's complex, Epstein's anomaly 

and others are more common. 

Blue got their name because of the pronounced cyanosis that accompanies them. The pathologic group 

combines the reflux of venous blood in the system that feeds all the organs of the child (called the great circle 

of blood flow). The resulting "mixture" contains enough oxygen. Therefore, the tissues it enters acquire a 

blue color. It is not yet known exactly why babies are born with such defects. But most doctors agree that 

there are the following reasons for the appearance of congenital heart defects in children: 

 

 Genetic factors: These include the presence of such diseases in the mother's close relatives or her 

previous children. But sometimes the signs of genetic predisposition cannot be detected early. 

 Failed pregnancy: If the mother has had a previous miscarriage or stillbirth, this significantly 

increases the risk of a child with cardiovascular pathology in the future. 
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 Bad habits:  the use of alcohol or drugs by a pregnant woman, some drugs directly affect the health 

of the unborn child. 

 Poor environmental conditions: Here it is necessary to take into account not only living in a "clean" 

zone, but also the profession of a mother. Also, work in hazardous manufacturing will emerge in a 

few years. 

 Diseases during pregnancy: The most dangerous in this regard are diabetes, epilepsy, severe 

hypertension, various infections (for example, rubella in the mother can lead to the development of a 

defect in the fetus). 

Often, although not necessarily, there are symptoms such as heart and headache, pronounced arteries in the 

neck and frequent swelling of some parts of the body. In older children, the symptoms are more common - 

chest pains spread to the left arm and shoulder. Among these, in the first place are infectious diseases that a 

woman may have contracted in the first half of pregnancy - rubella, fever, herpes, tonsillitis and others. 

Chronic diseases of the parents, drug use during pregnancy, smoking and drinking habits of the future parents 

have a negative impact.The proposed model block diagram has shown in the following fig.1. 

 

 
 

Figure 1. Proposed block diagram 

Naturally, it will be difficult for a person without proper qualifications to determine the deficiency 

by the manifestations described above, because the same fatigue and shortness of breath can indicate any 

other diseases. Therefore, with these symptoms, it is better to take the child to the doctor. Treatment of 

defects in each case is developed individually based on the type of pathology, characteristics of its course, 

well-being of the child, his age and many other factors. In some cases, by the age of majority, the vice 

disappears on its own. But most often, you can't do without medical help. Here there may be three options, 

which often complement each other: Heart disease is the work of the heart's muscle and valvular apparatus 

and the change of its septa. Stand out in medicine Congenital and acquired heart defects. Acquired defects 

change how the heart valve works. Most often they appear in patients with rheumatism, syphilis and 

atherosclerosis. The clinical picture of all disorders often includes common characteristics... but there are also 

peculiar manifestations of the disease specific to a particular symptom. Congenital heart disease in infancy is 

caused by abnormal development of blood flow while the baby is in the womb. A baby's heart begins to form 

between the 3rd and 8th week of pregnancy. Its normal development can be affected by negative influences. 

 The definition of childhood birth defects as a disease is based on the external manifestation of 

certain symptoms, data from clinical studies and other techniques. Based on all these symptoms, the doctor 

can determine the presence of the disease and identify not only the type of defect, but also the group to which 

it belongs. 

 

A study of the work of the heart includes an electrocardiogram, X-rays of the heart and lungs, and an 

echocardiogram. Children with heart disease often lag behind their peers in physical development and often 

suffer from viral diseases. The most common complaints in these cases are shortness of breath during labor, 
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rapid fatigue, even when the child is not busy with anything. In these children, the skin becomes paler than 

usual. Congenital heart disease in children is very diverse in nature. Most often, defects occur when there is 

an obstruction in the septum between the ventricle and the atrium, due to which any part of the blood that 

comes from the left half of the heart immediately enters the right half, and must go directly to the pulmonary 

trunk. With all congenital malformations, arterial blood enters the systemic circulation less than necessary, 

therefore overloading the small circle. The greater this overload, the harder the disease progresses. Treatment 

is strictly individualized for each type of birth defect. Those vices that do not directly affect the functioning 

of the child's body do not require medical intervention. People with such diseases often do not complain 

about their health. But when problems arise, the child needs surgery. It should normalize the work of the 

heart. Heart valve replacement is possible. In more severe cases, surgery may not be possible. Then the 

patient is prescribed a specific regimen, which allows to postpone the time of the final wear of the heart 

muscle. 

 

4. Results and Analysis 

The proposed AI-Based Neural Network (AINN) approach has compared with the existing 

Transfusion-associated hyperkalemic cardiac arrest (THCA), Convolutional Neural Network Approach 

(CNNA) and paediatric and neonatal cardiac arrest (PNCA) 

 

Toxic symptoms management: Pathology of the heart, in which there are defects in the valve apparatus, as 

well as its walls, is called heart disease. In the future, this pathology is the reason for the development of 

heart failure. Hearts in vice babies are born and acquired. Congenital heart disease is a pathology when the 

cause of defects of the heart and adjacent vessels is a disturbance in the processes of fetal development.. The 

Toxic symptoms management has shown in the following table 1. 

Table 1. Toxic symptoms management (in %) 

No.of Inputs THCA CNNA PNCA AINN 

100 42.90 31.38 41.14 89.43 

200 41.40 30.79 39.27 88.39 

300 40.29 29.81 38.44 88.26 

400 39.91 28.60 37.53 87.30 

500 38.90 27.46 36.61 87.73 

 

 
Fig 2: Comparison of Toxic symptoms management 

 The fig.2 shows the comparison of Toxic symptoms management. In a saturation point, the AINN 

model achieved 88.26% of Toxic symptoms management. But the existing THCA reached 40.29%, CNNA 

achieved 29.81% and PNCA obtained 38.44% of Toxic symptoms management. The proposed model 

achived better results while compared with the existing models. 

 

Dose rate management: Congenital heart defects are of the following types: pulmonary circulation overload 

defect, atrial septal defect and interventricular septum; patent ductus arteriosus, malformation of pulmonary 

circulation; Isolated pulmonary artery stenosis; Tetrad of Fallot; Change of major roles; A defect with normal 

pulmonary blood flow; aortic stenosis; Coagulation of the aorta. Congenital defects in children can also arise 
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in utero. Identify the presence of a disease in the early stages can be done using ultrasound, Doppler or 

electrocardiography of the heart. The Dose rate management has shown in the following table.2 

Table 2. Dose rate management (in %) 

No.of Inputs THCA CNNA PNCA AINN 

100 51.32 40.48 45.16 93.11 

200 52.82 41.07 47.03 94.15 

300 53.93 42.05 47.86 94.28 

400 54.31 43.26 48.77 95.24 

500 55.32 44.40 49.69 94.81 

 

 
Fig 3: Comparison of Dose rate management 

The fig.3 shows the comparison of Dose rate management. In a saturation point, the AINN model 

achieved 94.28% of Dose rate management. But the existing THCA reached 53.93%, CNNA achieved 

42.05% and PNCA obtained 47.86% of Dose rate management. The proposed model achived better results 

while compared with the existing models. 

 

Contraction management: With acquired heart defects, there are defects in the area of the valve apparatus, 

pronounced stenosis or valvular insufficiency of the heart. In this case, surgical intervention is necessary. 

Acquired heart defects in children usually occur as a result of past diseases such as rheumatic disease, mitral 

valve prolapse, infective endocarditis, etc.. The Contraction management has shown in the following table.3 

Table 3. Contraction management (in %) 

No.of Inputs THCA CNNA PNCA AINN 

100 34.80 46.86 45.73 86.78 

200 37.56 47.07 48.77 86.67 

300 36.58 45.81 49.31 86.61 

400 37.50 44.62 51.61 86.56 

500 38.50 46.20 51.67 86.52 
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Fig 4: Comparison of Contraction management 

The fig.4 shows the comparison of Contraction management. In a saturation point, the AINN model 

achieved 86.61% of Contraction management. But the existing THCA reached 36.58%, CNNA achieved 

45.81% and PNCA obtained 49.31% of Contraction management. The proposed model achived better results 

while compared with the existing models 

 

Vitamins Management: The help to determine the presence of the disease Heart disease symptoms in 

children... First, it is a heart murmur. Their doctor can determine by listening to the baby's heart. The 

presence of organic noise indicates the threat of failure. After the discharge of children whose threat of 

disease is questionable, doctors give some advice, how to diagnose heart failure. The Vitamins Management 

has shown in the following table.4  

Table 4. Vitamins Management (in %) 

No.of Inputs THCA CNNA PNCA AINN 

100 50.84 61.77 52.96 91.15 

200 49.34 61.18 51.09 90.14 

300 48.23 60.2 50.26 89.98 

400 47.85 58.99 49.35 89.02 

500 46.84 57.85 48.43 89.45 

 

 
Fig 5: Comparison of Vitamins Management 

The fig.5 shows the comparison of Vitamins Management. In a saturation point, the AINN model 

achieved 89.98% of Vitamins Management. But the existing THCA reached 48.23%, CNNA achieved 60.2% 
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and PNCA obtained 50.26% of Vitamins Management. The proposed model achived better results while 

compared with the existing models 

 

Treatment management: If the child's monthly weight gain is less than 400 grams, parents should be 

concerned if the child has increased shortness of breath and fatigue. It manifests itself mainly during feeding: 

the child does not eat enough, gets tired of sucking too quickly. Also, heart disease in children is 

accompanied by tachycardia - palpitations, cyanosis - cyanosis of the skin. The Treatment management has 

shown in the following table.5 

Table 5. Treatment management (in %) 

No.of Inputs THCA CNNA PNCA AINN 

100 38.87 37.60 46.31 84.78 

200 38.87 36.51 46.05 83.67 

300 38.04 35.37 45.48 82.61 

400 38.77 35.73 46.62 81.56 

500 39.88 37.26 47.64 80.52 

 

 
Fig 6: Comparison of Treatment management 

The fig.6 shows the comparison of Treatment management. In a saturation point, the AINN model 

achieved 82.61% of Treatment management. But the existing THCA reached 38.04%, CNNA achieved 

35.37% and PNCA obtained 45.48% of Treatment management. The proposed model achived better results 

while compared with the existing models Cyclone procedures like sun and air baths, inhalations with 

ginseng, aloe essence and other preventives. Between chronic infections, local and general ultraviolet 

radiation is used. These procedures are contraindicated in heart failure of the second and third degrees and 

complications caused by endoparitis. Prevention of hypoxia bath is a child can be assigned: sodium chloride 

(for the normalization of the sympathetic nervous system), oxygen (oxygen concentration), and carbon 

dioxide (increases the work of the heart tissue due to the increase in body pressure resistance value) bromine 

and nitrogen (have anesthetic properties).. 

 

4. Conclusion 

The choice of treatment method depends on many factors such as the type of defect, the nature of the 

present disease, the patient's condition and age. It should be kept in mind that heart disease in children may 

be age-related and it goes away on its own after reaching the age of 15-16 years. . This applies to congenital 

defects. Often, initially, they begin to treat the disease that caused the defect or contributes to its 

development. In these cases, medical and preventive treatment is used. In cases of acquired defects, the case 

sometimes ends with surgical intervention. The operative method of treatment is commissurotomy. Isolated It 

is used in patients with mitral stenosis. With mitral insufficiency, the method of surgical intervention is used, 

but the disease worsens and the patient's well-being deteriorates. During operation, the valve is replaced with 

its artificial number. Also, medical treatment for heart defects includes diet, general health measures, and 

exercise therapy. Nutritionists recommend eating more protein, limiting water and salt intake, and not eating 

before bed. In addition, physical activity is necessary to train the heart muscle. Doctors have the following 
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exercises for heart defects. First, it's walking, which improves blood circulation, breathing, tones muscles, 

and prepares them for exercise. 

 

Walking is recommended to begin and end a set of exercises. Second, these are shoulder and arm 

exercises. They help straighten the spine and chest and are good for breathing. Thirdly, breathing exercises - 

an integral part of classes. In general, the set of training should start with morning exercises, during the day 

you can jog or take a walk.. 
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