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Abstract 
The article is devoted to the optimization of radiation research methods in the diagnosis and evaluation of the effectiveness of 

surgical correction of atrioventricular septal defect. Congenital heart defects are a common pathology of the cardiovascular system, 
which is one of the main causes of death in children of the first year of life. The article emphasizes the need for special attention to 
children with congenital heart disease, as well as adult patients with residual disorders such as pulmonary hypertension, 
atrioventricular valve insufficiency, arrhythmias and others. Recommendations for organizing medical care for adults with congenital 
heart disease include coordinating the activities of regional centers, educational programs for patients and their families, as well as 
training cardiologists. The article highlights the importance of interaction between different levels of health systems to ensure 
effective treatment and follow-up of patients with congenital heart disease. 
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Статья посвящена оптимизации лучевых методов исследования в диагностике и оценке эффективности 
хирургической коррекции атриовентрикулярного септального дефекта. Врожденные пороки сердца представляют 
собой распространенную патологию сердечно-сосудистой системы, являющуюся одной из основных причин смерти 
детей первого года жизни. Статья подчеркивает необходимость особого внимания к детям с врожденным пороком 
сердца, а также взрослым пациентам с резидуальными расстройствами, такими как легочная гипертензия, 
недостаточность атриовентрикулярных-клапанов, аритмии и другие. Рекомендации по организации медицинской 
помощи взрослым с врожденным пороком сердца включают координацию деятельности региональных центров, 
образовательные программы для пациентов и их семей, а также подготовку кардиологов. Статья подчеркивает 
важность взаимодействия различных уровней систем здравоохранения для обеспечения эффективного лечения и 
наблюдения за пациентами с врожденным пороком сердца. 

Ключевые слова: болезни сердца, врожденные сердечные дефекты, заболевания сердечных клапанов, 
сердечная недостаточность. 
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Мақала атриовентрикулярлық септальды ақауды хирургиялық түзетудің тиімділігін диагностикалау мен 
бағалаудағы сәулелік зерттеу әдістерін оңтайландыруға арналған. Туа біткен жүрек ақаулары-өмірдің бірінші 
жылындағы балалардың өлімінің негізгі себептерінің бірі болып табылатын жүрек-қантамыр жүйесінің кең таралған 
патологиясы. Мақалада туа біткен жүрек ақауы бар балаларға, сондай-ақ өкпе гипертензиясы, 
атриовентрикулярлық клапанының жеткіліксіздігі, аритмия және т.б. сияқты қалқанша безінің бұзылуы бар ересек 
пациенттерге ерекше назар аудару қажеттілігі көрсетілген. Туа біткен жүрек ақауы бар ересектерге медициналық 
көмекті ұйымдастыру бойынша ұсыныстарға аймақтық орталықтардың қызметін үйлестіру, пациенттер мен 
олардың отбасыларына арналған білім беру бағдарламалары және кардиологтарды даярлау кіреді. Мақалада туа 
біткен жүрек ақауы бар науқастарды тиімді емдеу мен бақылауды қамтамасыз ету үшін денсаулық сақтау жүйесінің 
әртүрлі деңгейлерінің өзара әрекеттесуінің маңыздылығы көрсетілген.  

Түйін сөздер: жүрек аурулары, туа біткен жүрек ақаулары, жүрек клапандарының аурулары, жүрек 
жеткіліксіздігі. 
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Introduction 
Congenital heart defects (CHD) present a considerable 

challenge in the field of pediatric cardiology, impacting the 
health and survival rates of children in profound ways. 
Atrioventricular septal defect (AVSD) is a notable type of 
congenital heart disease (CHD) characterized by its 
complexity, which necessitates a thorough approach to 
diagnosis, management, and ongoing patient care. The 
optimization of radiological diagnostic techniques is critical 
in determining the efficacy of surgical AVSD repair and 
enhancing treatment results. 

The purpose of this article is to evaluate contemporary 
techniques to CHD diagnosis and therapy, as well as the 
characteristics of monitoring children and adult patients with 
residual issues after surgery. Recommendations for 
arranging medical treatment for individuals with CHD are 
reviewed, including not only clinical but also social and 
psychological elements of care for this patient population. 
The need of coordinating efforts at all levels of health care 
to guarantee appropriate treatment and monitoring of 
patients with CHD is stressed as a critical component of 
enhancing therapeutic results and quality of life in this 
group. 

The review's objectives are to investigate the 
capabilities of radiation research methodologies in the 
diagnosis and assessment of the success of surgical repair 
of an atrioventricular septal defect utilizing 
echocardiography and CT angiocardiography.  

Search Strategy: A literature review on the subject 
"Radiation research methods in the diagnosis of 
atrioventricular septal defect" was conducted using the 
Medline and PubMed databases. The search period was 
ten years (2013-2023), however materials from 1989, 1996, 
and 2005 were also utilized since they contained 
conceptual information.  

Inclusion criteria: Studies on the diagnosis and 
treatment of AVSD using radiological methods in both 
children and adults were included. Publications from 2013 
to 2023 and earlier works with conceptual significance were 
considered. 

Exclusion criteria: Studies without reference to AVSD or 
without imaging methods were excluded. Non-peer-
reviewed sources and articles in languages inaccessible for 
analysis were not considered. 

Keywords: heart disease, congenital heart defects, 
heart valve disease, heart failure. 

Background 
Congenital heart disease (CHD) is a prevalent 

pathology in cardiovascular illnesses and one of the leading 
causes of mortality in infants in their first year of life. The 
term "congenital" refers to a condition that exists at birth. 
The phrases "congenital heart defect" and "congenital heart 
anomaly" are often used interchangeably, although "defect" 
provides a more accurate description [12, 18, 27]. 

Congenital heart disease refers to a structural 
abnormality of the heart and major arteries that develops 
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during the embryonic stage, leading to various 
hemodynamic challenges. Consequently, these 
abnormalities may lead to heart failure and progressive 
changes in the body's tissues.  

The clinical manifestations of congenital heart disease 
vary depending on the specific type of abnormality present.  

Symptoms may be nonexistent or threatening. When 
symptoms appear, they are diverse and include fast 
breathing, cyanosis (blue skin), poor weight growth, and 
weariness. It is vital to remember that CHD is not 
accompanied with chest discomfort. CHD accounts for 40% 
of all congenital defects, which includes intrauterine fetal 
mortality and early miscarriages. The frequency of cardiac 
lesions in live-born neonates ranges from 8 to 14 
occurrences per 1000 live births. CHD is responsible for at 
least 11% of newborn mortality and around 50% of all 
fatalities related to abnormalities. [12, 18]. In today's 
society, the number of adult patients with congenital heart 
abnormalities has increased significantly. Over the previous 
several decades, the proportion of persons identified with 
congenital heart disease has steadily increased in rich 
countries. In 1940, only 30% of individuals with coronary 
heart disease reached adulthood; now, that figure has risen 
to 85%. The number of adult patients living with coronary 
heart disease is expected to rise further as a consequence 
of advances in pediatric cardiology and medical therapy.  

The atrioventricular septum is composed of two main 
components: atrial and ventricular. The atrial section, also 
known as the atrial segment of the atrioventricular canal, is 
located between the anterior and inferior margins of the 
fossa ovalis and the common atrioventricular canal. The 
endocardial cushion extends to the posterior wall of the 
common atrium, where it presents itself.  

The ventricular section, also known as the entry segment 
of the ventricular septum, is made up of muscular tissue that 
lies underneath the tricuspid valve and continues forward 
toward the membranous septum. This structure develops as 
endocardial cushion tissue proliferates toward the heart's apex. 
When this component is lacking or underdeveloped, the 
ventricular septum seems to be projecting, resulting in an 
atrioventricular canal-type ventricular septal defect (VSD), also 
known as an inlet or posterior VSD. The degree of 
development of the intake septum varies, with some examples 
showing as a tiny and restrictive defect, while others are big 
and non-restrictive [12]. 

Atrioventricular septal defects 
The following terms pertain to CHD: common 

atrioventricular canal, atrioventricular septal defects, 
atrioventricular defects, patent common atrioventricular 
canal, and endocardial cushion defect.  

Atrioventricular canal (AVC) is a congenital heart defect 
characterized by a common atrioventricular (AV) valve ring, 
varying degrees of insufficiency in the mitral and tricuspid 
components, and the presence of a primary atrial septal 
defect (ASD) and an inflow ventricular septal defect (VSD) 
in complete AVC cases. Atrioventricular canals account for 
2-6% of all congenital heart abnormalities (CHD). AVC 
comes in three forms: full, intermediate, and incomplete. 
Atrioventricular septal defect (ASD) affects more than 75% 
of people with Down syndrome [15,51,71].  

Atrial septal defect (ASD) is one of the most common 
congenital heart abnormalities seen in adults. It occurs 

when the right and left atria do not close properly. Most 
ASDs are diagnosed and addressed in childhood. 
Individuals with atrial septal defect rarely exhibit symptoms 
during early childhood. On the other hand, babies have 
been seen to have episodes of congestive heart failure 
(CHF) and recurring pneumonia. Notable features include a 
unique right ventricular impulse and detectable pulsing of 
the pulmonary artery. The initial heart sound may be normal 
or divided, indicating that the tricuspid valve has closed 
[68]. Defects in both the atrial and ventricular septa 
describe AVSD, a congenital heart abnormality also known 
as a shared or partly separated atrioventricular connection. 
The conditions defining AVSD in its partial form include an 
atrial septal defect, many atrioventricular valves, an 
entrance ventricular septal defect, and a cleft in the mitral 
valve. Different forms of atrial septal defects are 
distinguished by a single common atrioventricular valve, an 
atrial septal defect, and a nonrestrictive inflow ventricular 
septal defect [2,5,23].  

Morphological features of the defect. General 
morphological characteristics of all AVD forms:  

1. Inadequate inflow segment of the interventricular 
septum (IVS) combined with the absence of a membranous 
septum, giving the IVS its unique "scoop-shaped" 
appearance.  

2. The presence of a single atrioventricular valve, 
usually with five cusps.  

3. The atrioventricular valve leaflets adhere abnormally 
to the interventricular septum edge.  

4. A tricuspid shape of the left (mitral) portion of a single 
atrioventricular valve caused by a crack in the anterior 
mitral valve cusp.  

5. The left (mitral) component of the common 
atrioventricular valve is displaced towards the left 
ventricular outflow tract (LVOT). 6. The inflow tract 
contracts, the LVOT elongates and constricted, and the 
aortic root moves anteriorly and rightward.  

7. A primary atrial septal defect (ASD) is present in the 
inferior portion of the interatrial septum, directly superior to 
the single atrioventricular valve. The cusps of the single 
atrioventricular valve form the inferior limit of the atrial 
septal defect (ASD) [16,48].  

An atrioventricular defect (AVD) is a congenital cardiac 
condition marked by the complete or partial absence of the 
septal barrier between the atria and ventricles. A complete 
atrioventricular septal defect appears as a single, centrally 
located lesion in the heart septum. This congenital 
abnormality causes a significant blood shunt from the left to 
the right at both the atrial and ventricular levels of the heart.  

Epidemiology and causes 
AVSD has an estimated prevalence of 0.24 to 0.31 per 

1,000 live births, with no significant gender differences 
[1,75]. This congenital heart abnormality is strongly 
associated to Down syndrome. Concurrent defects, such as 
ventricular hypoplasia and inherited disorders like Down 
syndrome, impair the long-term prognosis after AVSD 
repair; nonetheless, considerable advances in surgical 
treatments in recent decades have dramatically improved 
survival rates. The purpose of this research is to investigate 
the etiology, epidemiology, and pathophysiology of AVSD, 
as well as current treatment techniques, potential 
implications, and clinical significance [38, 39]. 
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Throughout fetal development, the interatrial and 
interventricular septa progressively arise, allowing for the 
anatomical segmentation of the heart. Endocardial ridges 
form at the atrioventricular junction and extend 
perpendicularly to the septal structure inside the heart. 
These ridges are essential for accurately dividing the right 
and left heart chambers and developing two distinct 
atrioventricular valves: the tricuspid valve on the right and 
the mitral valve on the left. These valves allow for 
unidirectional blood flow from the atria to the ventricles. 
Impairments in endocardial ridge formation may induce 
irregularities in chamber division and valve development, 
resulting in atrioventricular septal defects. The size of the 
primary atrial septal defect (ASD) and the inlet ventricular 
septal defect (VSD) determines the severity of the defect 
[65]. 

Genetic mutations are the primary cause of AVSD, with 
the majority of cases connected with syndromic illnesses. 
An atrioventricular septal defect affects about one out of 
every six people with Down syndrome. Atrioventricular 
septal defects and other congenital cardiac abnormalities in 
this patient group have been linked mostly to the Down 
Syndrome Cell Adhesion Molecule (DSCAM) gene. Apart 
from syndromic linkages, autosomal dominant inheritance 
patterns have been noted in gene modifications linked to 
AVSD. Moreover, non-syndromic AVSD [43] has been 
associated to maternal diseases including obesity and 
prenatal hyperglycemia.  

Pathophysiology 
Early development of the atrioventricular septum and 

valves is mostly dependent on the bilateral mesenchymal 
structures known as endocardial cushions inside the 
common atrioventricular canal. At the end of the fourth 
week of pregnancy, the endocardial cushions begin to fuse 
together, forming a wall between the atrium and ventricle. 
When the fusion process is not completed correctly, AVSD 
may emerge to varying degrees. The atrioventricular valve's 
anatomy may produce both complete and partial 
atrioventricular systolic dysfunction. A complete 
atrioventricular septal defect is identified by three 
characteristics: the presence of a single common 
atrioventricular valve, an ostium primum atrial septal defect, 
and an inlet ventricular septal defect. A failed endocardial 
cushion fusion results in the absence of the atrioventricular 
septum [21]. 

A condition known as partial AVSD has an ostium 
primum atrial septal defect, an inlet ventricular septal 
defect, and a gap in the mitral valve. The atrioventricular 
valves remain distinct, which distinguishes this condition. 
This insufficiency occurs when the endocardial cushions do 
not fully blend together [26, 44].  

Classification 
Atrioventricular septal defects are a diverse set of 

congenital heart defects that differ in their anatomical 
arrangement, the presence and severity of septal and 
valvular abnormalities. Based on anatomical features, may 
be classed as whole, partial, and intermediate types. 

Rastelli's categorization is based on the attachment of 
the superior bridging leaflet to the interventricular septum 
and identifies three forms of AVSD [27,28,33]. 

● Type A: The bridging leaflet connects to the crest of 
the interventricular septum, resulting in a minor deficit. 

● Type B leaflets adhere to an aberrant papillary 
muscle formation in the right ventricle, extending over the 
interventricular septum. 

● Type C: The leaflet stays loose and does not connect 
to the septum, resulting in a significant deficiency.  

Clinical presentation 
The clinical expression of the AVSD is determined by 

the defect type, the level of blood shunting; valve 
functioning, and the presence of other abnormalities. 
Significant left-to-right shunting and pulmonary volume 
overload usually induce AVSD in infants and young children 
to show as signs of heart failure. According to Rigby (2021), 
these symptoms include tachypnea, insufficient weight gain, 
feeding difficulties, and substantial fatigue with modest 
activity.  

Patients with a complete atrioventricular septal defect 
have more severe symptoms due to considerable volume 
overflow and early development of pulmonary hypertension. 
Cardiomegaly is often detected by clinicians during physical 
exams, which is supported by chest radiography data, 
according to Almarzooq et al. (2019). Auscultation may also 
reveal a systolic murmur caused by regurgitation via the 
common atrioventricular valve [9].  

Partial AVSD, on the other hand, may be asymptomatic 
in infancy and identified until later in life, particularly when 
pulmonary hypertension or increasing valve malfunction 
develop. According to Balpande et al. (2022), these patients 
may have little symptoms in the early stages but later 
develop exertional dyspnea, arrhythmias, and signs of right 
ventricular failure. [?] 

The clinical course of AVSD is inextricably linked to the 
presence of concurrent illnesses. Atrioventricular septal 
defect (AVSD) is seen in 40-50% of Down syndrome cases, 
and it is often associated with other cardiac and 
extracardiac anomalies. According to Hua et al. (2020), 
these patients have an increased risk of developing 
pulmonary hypertension due to abnormal pulmonary 
vascular development [16].  

Surgical treatment 
Surgical repair of an atrioventricular septal defect 

(AVSD) is the conventional therapy for removing anatomical 
flaws, restoring normal hemodynamics, and limiting the 
development of pulmonary hypertension. The kind of AVSD, 
the patient's age, the extent of the defect, and any 
concomitant diseases all influence the surgical procedure 
used. The major method is biventricular repair, which 
entails closing both atrial and ventricular septal defects and 
reconstructing the atrioventricular valve [24]. According to 
Fong et al. (2019), the two most widely employed 
procedures are double patch repair (Double Patch) and 
modified single patch repair [6, 46].  

The double patch method uses two independent 
patches to repair the atrial and ventricular septal defects, 
resulting in exact anatomical restoration of the septa and 
valves. This method is recommended for individuals with 
significant abnormalities and complicated valve 
architecture. Wang G. et al. (2020) found that double patch 
repair promotes long-term structural stability while reducing 
the probability of residual defects [37,72].  

In contrast, the modified single patch approach uses a 
single patch to correct both atrial and ventricular septal 
defects. This approach is less intrusive and requires less 
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cardiopulmonary bypass time, making it ideal for newborns 
and high-risk surgery patients. However, as Alsoufi et al. 
(2020) point out, the single patch approach may be less 
successful in situations of big defects or considerable 
valvular insufficiency [?]. 

Palliative surgical methods are used for individuals who 
have a functioning single ventricle and cannot be repaired 
completely. These instances need a tiered strategy that 
includes shunt treatments (e.g., the Blalock-Taussig shunt) 
to increase pulmonary blood flow and the Fontan surgery, 
which directs venous blood flow to the pulmonary arteries 
while bypassing the right heart. Nunes et al. (2021) found 
that graded palliative operations are still a feasible choice 
for individuals with significant morphological defects that 
limit biventricular restoration. [?]. 

Postoperative follow-up is essential for determining the 
efficacy of surgical repair and identifying problems. The 
most frequent surgical complications are residual septal 
abnormalities, atrioventricular valve regurgitation, and 
arrhythmias. These problems often need extra surgical or 
medicinal interventions. According to Balpande et al. 
(2022), contemporary imaging methods like 3D 
echocardiography and CT provide early diagnosis and 
intervention in postoperative problems. [?]. 

Surgical therapy for AVSD has considerably decreased 
mortality and improved patients' quality of life. However, 
long-term results are determined by the accuracy of 
preoperative diagnoses, surgical method selection, and 
postoperative monitoring efficacy [12,50,35,36,70].  

Suggestions for monitoring after surgery During the first 
month following hospital release, a pediatric cardiologist 
should do weekly and, if required, more frequent 
evaluations using echocardiography and 
electrocardiography.  

Depending on the severity of residual problems, a 
pediatric cardiologist may often recommend further 
monitoring with echocardiography and electrocardiography 
1-2 times per year.  

Children with residual problems (pulmonary 
hypertension, atrioventricular valve insufficiency, 
arrhythmia, etc.) need more regular monitoring [53,58,59].  

Prognosis 
An untreated atrioventricular septal defect (AVSD) has 

a bad outlook. Surgical intervention significantly enhances 
long-term survival rates, with more than 90% of patients 
surviving for up to 15 years post-treatment. Approximately 
50% of affected neonates encounter complications such as 
pulmonary infections or cardiac failure, leading to mortality 
within the first year of life [30]. Survivors of infancy 
frequently develop permanent pulmonary vascular disease, 
potentially leading to shunt reversal. However, 9% to 10% 
of these patients need reoperation within the same time 
range owing to persistent or increasing abnormalities 
[17,29,58].  

Defects associated with each other. Although 
ventricular septal defect (VSD) is often seen as a single 
congenital aberration, it may also coexist with other 
structural heart problems. VSD is often a component of 
complicated congenital diseases like tetralogy of Fallot and 
transposition of the major arteries. It may also be 
associated with anomalies such as subaortic stenosis and 
aortic coarctation. In the presence of a subarterial VSD, 

increasing prolapse of the aortic valve leaflets—most 
typically affecting the right coronary cusp — can lead to 
deteriorating aortic valve insufficiency over time [45,65].  

Diagnosis of atrioventricular septal defect. Based on 
heart failure symptoms and clinical examination findings, a 
cardiologist — a specialist in congenital heart defects — 
makes the diagnosis. Moreover, instrumental studies are 
necessary to support the diagnosis and consist in:  

- Chest X-ray: An X-ray examination of the heart, blood 
vessels, lungs, and surrounding tissues.  

- An electrocardiogram (ECG) identifies the cause of the 
rhythm as well as any abnormalities in the heart's electrical 
activity.  

- echocardiography: in real time, using sound waves, a 
picture of the internal architecture of the heart is formed, 
and the speed, blood flow, and pressure in the heart 
chambers are measured.  

- Cardiac catheterization assesses heart function, valve 
condition, pressure, oxygen content, and detects 
intracardiac shunting.  

- angiocardiography is an invasive radiation diagnostic 
technology that involves infusing a radiopaque substance 
into the bloodstream to visually reveal the cavities of the 
heart and blood arteries.  

There are additional non-ionizing radiation 
investigations, such as MRI and ultrasound, that may be 
used to diagnose and guide therapy. Ultrasound 
examination (ultrasound) is a commonly used form of 
instrumental diagnostics for numerous organs and tissues 
in the human body. This technology relies on ultrasonic 
waves' capacity to enter live tissue, with the speed of wave 
passage varying depending on the kind of tissue. A unique 
sensor in the ultrasound machine captures the reflected 
ultrasound and, using the data, creates a picture of the item 
under examination. Ultrasound offers several advantages 
over other diagnostic methods, including the ability to obtain 
information about organ size, shape, and morphology, 
minimal patient preparation, absolute safety for human 
health, and real-time research.  

Medical imaging tools in clinical settings play an 
important role in determining a patient's overall diagnosis 
and treatment strategy. The usage of different imaging 
modalities in medical radiation is growing as technology 
progresses in the medical sciences. Medical imaging 
methods use a multidisciplinary approach to determine the 
correct diagnosis for a given patient in order to create a 
tailored treatment plan. These imaging methods may be 
used non-invasively to observe a person's interior organs 
without requiring surgery. They may be used to diagnose 
and treat a variety of conditions. Medical imaging 
approaches rely on radiation from the electromagnetic 
spectrum [41, 42, 52]. Ultrasound is one of many medical 
imaging procedures, including MRI, radiography, CT, and 
angiograms.  

The approaches discussed above are highly beneficial 
for monitoring the patient's illness development after it has 
already been identified and/or is getting treatment. The 
great majority of imaging procedures rely on the use of X-
rays and ultrasonography. These medical imaging 
techniques are employed at all levels of care. Furthermore, 
they play a vital role in public health and preventive 
medicine, as well as curative and, subsequently, palliative 
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care. The primary objective is to determine the proper 
diagnosis [5, 7, 10, 16, 31, 60]. Advantages and dangers of 
medical imaging using radiation:  

Benefits  
• Enables medical professionals to conduct thorough 

examinations of internal organs, circulatory system, tissues, 
and skeletal structures. 

• Provides valuable data for determining surgical 
intervention needs. 

• Uses fluoroscopic imaging to perform minimally 
invasive operations such as catheter insertion and stent 
implantation.  

Hazards  
• Surgery raises the risk of developing cancer in the 

long run. 
• Contrast chemicals used in certain imaging modalities 

may cause allergic reactions in some individuals.  
Fluoroscopy, utilized for surgical operations, might cause 

temporary skin irritation or hair loss due to higher radiation 
exposure compared to traditional imaging modalities. 

Imaging in nuclear medicine and angiography may be 
classed into numerous types of biological process imaging. 
Radiopharmaceuticals are typically modest quantities of 
radioactive tracers that are utilized in molecular imaging. 
Magnetic resonance imaging (MRI) and ultrasound are two 
more non-radioactive imaging techniques. MRI employs 
powerful magnetic fields, which have no known long-term 
health consequences in humans. Diagnostic ultrasound 
(DUS) devices employ high-frequency sound waves to 
generate pictures of interior organs and soft tissues. Some 
medical imaging procedures employ radiation, such as X-
rays, which are beamed onto the human body. As X-rays 
flow through the body, some are absorbed, and the 
resultant picture is detected on the other side [7,60,69].  

Echocardiographic examination 
Echocardiography is a form of ultrasonography that 

examines structural and functional changes in the heart and 
its valves. This approach offers information on the location, 
size, number of faults, the degree of volume overflow in the 
left ventricle, the severity of pulmonary hypertension, and 
other parameters. In the event of a ventricular septal defect 
(VSD), an echocardiography captures an intermittent echo 
signal in the septum region, which must identify blood 
shunting and is seen in color and continuous Doppler 
mapping modes.  

As with any complete echocardiographic examination 
for congenital heart defects (atrioventricular septal defect), 
a step-by-step segmental analysis should be performed 
[4,47,54,57,62]. The most significant preoperative 
information for cardiac surgeons with such a diagnosis 
includes changes shown in Table 1.  

Transesophageal echocardiography in patients with 
partial or unrepaired atrial septal defects (ASD) provides 
detailed visualization of defect boundaries, identifies the 
presence of ventricular septal defects (VSD), and assesses 
heart valve morphology and function, ventricular size, 
degree of subaortic stenosis (if present), pulmonary artery 
pressure, tricuspid regurgitation, and simultaneous 
measurement of systemic and pulmonary pressures 
[19,24,62]. 

If subaortic stenosis is diagnosed, Doppler 
echocardiography is performed. Echocardiography is useful 

for evaluating mitral valve function, detecting subaortic 
stenosis, identifying ventricular septal defects (VSD), and 
assessing arterial hypertension in patients who have 
recently had surgery [3, 4, 8, 60].  

 

Table 1. 
Echocardiographic Parameters for AVSD Assessment. 

Category Parameter 

Atria • Size of the atrias 

• Position of the interatrial  

• Size of the AVSD 

• Direction of the shunt 

AVC anatomy • Atrioventricular openings 

• Cusps 

• Superior communicating leaflet 

• Left mural leaflet 

• Chordae 

• Type 

• Left papillary muscles 

AVC function • Atrioventricular canal regurgitation 

• Localization and mechanism of 
regurgitation 

• Presence of the stenosis 

Ventricles • Right and left ventricles 

• Ventricular imbalance 

• Direction of the shunt 

• Gradient 

• Assessment of right ventricular pressure 

• Additional ventricular septal defects 

• Ventricular outflow tract obstruction 

• Severity and mechanism of obstruction 

Subpulmonary 
infundibulum 

• Right ventricular outflow tract obstruction 

Aorta • Presence of coarctation of the aorta 
 

In addition, it is a crucial diagnostic and monitoring 
approach for atrial septal defect (ASD), allowing for timely 
intervention and therapy. [55,60,61]. Transthoracic 
echocardiography is the principal diagnostic tool for 
children, adolescents, and the majority of adults with good 
acoustic windows. The research needs the collection of the 
following data.  

• Quantity and location of defects;  
• Measurements of heart chamber dimensions;  
• Evaluation of ventricular function;  
• Determination of aortic valve insufficiency and/or 

tricuspid regurgitation;  
• Identification of pulmonary artery stenosis;  
• Systolic pressure measurement in the right ventricle. 
Adults with an inadequate acoustic window may need 

transesophageal echocardiography.  
Doppler echocardiography in surgical patients should 

concentrate on the following goals.  
• detecting the existence, absence, and location of 

residual defects;  
• measuring pulmonary artery pressure using the 

velocity of tricuspid or pulmonary regurgitation jets;  
• diagnosing aortic insufficiency and pulmonary trunk 

stenosis; 
• assessing ventricular function. [18,34,40,60].  
Intraoperative echocardiography assessment. The 

objectives of the pre-bypass echocardiographic 
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examination. Preoperative information should be obtained 
largely by transthoracic echocardiography, with additional 
imaging as clinically indicated. As a result, the pre-bypass 
transesophageal echocardiography examination should 
concentrate on these specific aspects: The diagnosis, 
anatomy of the atrioventricular valve, and pathogenesis of 
atrioventricular valve regurgitation were all verified [20,22].  

Transesophageal echocardiography is performed prior 
to bypass surgery. While transesophageal 
echocardiography is most often used for intraoperative 
evaluations, epicardial echocardiography is recommended 
when transthoracic echocardiography is not possible [49].  

The primary positions in transesophageal 
echocardiography are:  

1. Four-chamber view. This is one of the most essential 
methods of transesophageal echocardiographic 
examination for analyzing the common atrioventricular 
canal since it allows for the assessment of practically all 
components. This posture corresponds to the apical four-
chamber view in transthoracic examination. Due to heart 
dilatation, particularly in the right ventricle, the multiplanar 
array may need to be rotated by 20-40° to acquire the most 
correct picture to increase the right ventricular chambers 
and the true 4-chamber section [14]. 

2. Five chamber view. The left ventricular outflow 
pathway is evaluated utilizing two-dimensional imaging and 
color Doppler mapping.  

3. Long axis. Similar to the five-chamber picture.  
4. Short-axis plane. An image of the aortic valve, as well 

as the right ventricular afferent and efferent tracts. When 
evaluating residual regurgitation and new stenosis of the 
right half of the common atrioventricular canal, the four-
chamber view is enhanced [32,56,63].  

2.2 Cardiac Computed Tomography: Diagnostic 
Challenges and Error  

Computed tomography (CT) is a non-invasive imaging 
method that uses X-ray attenuation variations to generate 
high-resolution, submillimeter axial pictures of anatomical 
structures at various tissue densities. Iodine-based contrast 
agents are often used to improve organ contrast and 
distinguish between normal and diseased tissues. CT 
angiography is used to evaluate cardiovascular architecture 
by administering a contrast agent intravenously using a 
controlled injection method. This approach uses extensive 
post-processing and 3D reconstruction to create a three-
dimensional (3D) depiction of the heart and main blood 
arteries [25,73]. ECG-gated imaging methods have 
advanced cardiac CT, allowing for more accurate evaluation 
of both structural and functional elements of the heart. With 
the increasing use of cardiac CT in coronary artery 
examination, radiologists regularly come across incidental 
discoveries of non-coronary congenital cardiac 
abnormalities that may have gone unnoticed [13,66,67]. 
According to estimates, around 3,000 adults per million 
people suffer from congenital heart disease (CHD) [52,74]. 
VSDs and ASDs account for roughly half of all congenital 
abnormalities in CHD patients [64]. While minor flaws may 
stay asymptomatic throughout life, major flaws may demand 
prompt medical attention.  

Diagnosing Ventricular Septal Defects in Adults: 
• Small VSDs, especially those with progressive aortic 

valve prolapse, can worsen aortic insufficiency over time.  

• Undiagnosed pulmonary valve stenosis (RVS) in 
conjunction with VSD can lead to high flow velocities and 
tricuspid regurgitation, potentially resulting in a 
misdiagnosis of pulmonary hypertension.  

• Subtricuspid VSD may cause incorrect left-to-right 
shunting.  

Recommendations to Improve Continuity of Care 
and Medical Support for Adults with CHD:  

I. Ensure Comprehensive and Accessible Medical Care:  
1. Creating a healthcare system that ensures access to 

specialist CHD treatment while also meeting the medical, 
psychological, and social requirements of adult patients.  

2. Creating and executing educational programs for 
CHD patients, families, and healthcare providers to provide 
a smooth transition from childhood to adult cardiac 
treatment.  

3. Improving cardiology training programs (for both 
pediatric and adult cardiologists) to better grasp the specific 
etiology and treatment of CHD in adults.  

4. Improving teamwork at all levels of the healthcare 
system (local, regional, and national) to meet the demands 
of the rising CHD population.  

II. Organizational Framework for Adult CHD Care.  
Coordination and Integration of Services:  
1. Regional centers with specialized resources should 

manage CHD care for adults, ensuring continuity of care 
and ongoing patient monitoring.  

2. Referral pathways to leading national cardiac surgery 
and cardiology institutions should be established for 
advanced treatment.  

3. Pediatricians and pediatric cardiologists should 
ensure a structured transition of medical records to regional 
centers when patients transition to adult care.  

4. Emergency medical teams should work with regional 
centers to ensure that adult CHD patients are effectively 
managed.  

III. Medical Documentation and Access to Information: 
Adult CHD patients should get personalized "medical 
passports" with detailed medical information, emergency 
contacts, and care plans connected to regional CHD 
centers.  

IV. Support for Patients with Additional Needs: 
Patients with CHD who have cognitive impairments or 
psychosocial issues should not have difficulty getting 
treatment. Caregivers must advocate for their patients' 
medical needs.  

V. Outpatient Follow-Up and Medical Accessibility: Each 
CHD patient should be fully registered with a primary care 
physician. This guarantees that medical data are easily 
accessible and that local cardiologists and regional CHD 
centers may work together more effectively.  

VI. Primary care doctors who care for adult CHD patients 
should have direct access to referral networks and inpatient 
services at specialist CHD facilities as needed [56].  

Conclusions:  
1. Optimization of radiological examination techniques: 

The use of modern radiological modalities such as 
radiography, CT angiography, and MRI is critical for 
diagnosing and assessing the effectiveness of surgical 
surgery for atrioventricular septal defect.  

2. The importance of medical imaging: Techniques such 
as ultrasonography are critical for obtaining information 
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about the structure and function of the heart in individuals 
with congenital cardiac abnormalities.  

3. A personalized therapy strategy necessitates the 
cooperation of several experts and healthcare levels to 
address the clinical, social, and psychological aspects of 
CHD patients.  

4. Follow-up and monitoring: Medical imaging 
techniques are essential for post-surgical evaluations in 
patients with congenital heart disease (CHD), facilitating the 
assessment of disease progression and the effectiveness of 
treatments.  

5. The necessity for additional research: Further 
research into optimizing radiological assessment 
procedures for congenital heart disease could enhance 
diagnosis, treatment, and prognosis, thereby improving the 
quality of life for affected individuals.  
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