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Abstract. This article reviews the echocardiographic assessment of ventricular septal 

defect (VSD) in children, particularly focusing on cases complicated by high pulmonary 

hypertension (PH). Echocardiography is pivotal in diagnosing, monitoring, and managing these 

conditions, offering crucial insights into cardiac structure and function. The review highlights key 

echocardiographic markers, their clinical significance, and the role of advanced imaging 

techniques in optimizing patient outcomes.   
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Introduction 

One of the most common congenital cardiac diseases, ventricular septal defect (VSD) 

affects 2-6 out of every 1000 live newborns worldwide. Spontaneous closure of a VSD is common, 

so only 20-50% of children with VSD have been reported to have the defect by the time he or she 

reaches school age. Blood can pass abnormally between the left and right ventricles due to a hole 

in the ventricular septum. If untreated, this abnormality may result in raised pulmonary artery 

pressures and increased pulmonary blood flow, which could lead to pulmonary hypertension(PH).  

 (Heart BMJ)  

Pulmonary hypertension associated with VSD poses significant clinical challenges. The 

increased blood flow through the pulmonary vasculature can cause endothelial damage, vascular 

remodeling, and increased pulmonary vascular resistance, ultimately leading to right ventricular 

overload and heart failure. Children with VSD and high PH are at a higher risk of developing 

Eisenmenger syndrome, a condition where long-standing left-to-right shunt caused by VSD 

reverses to a right-to-left shunt due to severe pulmonary vascular disease (Heart BMJ) (Frontiers). 

Although there have been multiple publications in the last 10 years suggesting that surgical 

treatment  of VSD is advantageous even in cases of substantial pulmonary hypertension, associated 

pulmonary hypertension with VSD has historically been seen as a contraindication for surgical 

repair. Nonetheless, there is an objective way to determine whether pulmonary hypertension is 

present and how severe it is. The initial imaging technique performed when a youngster appears 

with a cardiac murmur is radiography. Echocardiography plays a vital role in the care of this 

patients. It is the main non-invasive imaging techniques used to diagnose VSD, measure the shunt, 

determine the degree of PH, and track the result of treatment. Clinical decision-making requires 

precise knowledge of the heart’s anatomy, hemodynamics, and ventricular function, all of which 

are provided by echocardiography. Advanced echocardiographic techniques, such as Doppler 

imaging and three-dimensional echocardiography, enhance the accuracy of these assessments, 

offering a comprehensive evaluation of the cardiac structure and function in children with VSD 

and PH.  

https://heart.bmj.com/content/102/Suppl_2/ii1
https://heart.bmj.com/content/102/Suppl_2/ii1
https://www.frontiersin.org/articles/10.3389/fped.2014.00124/full
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This article will address the clinical implications of the key echocardiographic parameters 

utilized in the diagnosis and treatment of VSD with PH, as well as highlight recent developments 

and future initiatives in the field. Through this approach, the goal is to offer a thorough 

comprehension of the echocardiographic assessment of these intricate congenital cardiac 

abnormalities and the related consequences.  

 Echocardiography for medical Diagnosis 

In order to diagnose VSD and determine the severity of PH, echocardiography is necessary. 

It allows for: 

- Evaluation of VSD Size and Morphology 

- Assessment of Right Ventricular Function 

- Calculating pulmonary artery pressure 

Echocardiographic Markers’ significance in clinical Practice: 

1. The relationship between pulmonary hypertension severity and VSD size: Severe PH is 

linked to larger VSDs. The amount of the left-to-right shunt and the subsequent pulmonary blood 

flow are influenced by the defect’s magnitude.  

2. Right Ventricular Function: Severe PH is associated with decreased right ventricular 

function, metrics including RVSP, TAPSE, and right ventricular fractional area change (RVFAC) 

are crucial.  

3. Inter ventricular Septum Motion: Right ventricular pressure overload and severe PH are 

indicated by flattening or paradoxical movement of the inter ventricular septum.  

Future Research Directions 

Future research should focus on: 

1. Standardizing Echocardiographic Protocols: Developing standardized protocols for 

echocardiographic evaluation of VSD and PH in children to ensure consistency and reliability 

across different clinical settings. 

2. Investigating Molecular Biomarkers: Exploring molecular biomarkers that correlate with 

echocardiographic findings and disease progression, which could aid in early diagnosis and 

personalized treatment. 

3. Conducting Multicenter Studies: Large, multicenter studies are needed to validate 

echocardiographic criteria and treatment outcomes, facilitating the development of evidence-based 

guidelines. 

Conclusion 

Echocardiography is indispensable in the diagnosis, management, and follow-up of 

children with VSD and high PH. By providing comprehensive information on cardiac structure 

and function, echocardiography guides clinical decision-making and helps improve patient 

outcomes. Continued advancements in echocardiographic technology and research are essential 

for optimizing the care of this complex patient population. 
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