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DESCRIPTION
In recent years, the field of structural heart intervention 
has witnessed a remarkable transformation, propelled by 
advancements in technology. One such groundbreaking 
innovation that has revolutionized preoperative planning in 
structural heart interventions is 3D printing. This cutting-edge 
technology has emerged as a powerful tool, offering unparalleled 
insights into the complexities of cardiac anatomy and paving the 
way for more precise and personalized procedures. Structural 
heart interventions encompass a range of procedures aimed 
at addressing abnormalities or disorders affecting the heart's 
valves, walls, and chambers. Traditionally, these interventions 
required a profound understanding of the intricate cardiac 
anatomy to ensure successful outcomes. With the advent of 
3D printing technology, the landscape of preoperative planning 
for structural heart interventions has been significantly altered. 
The roots of 3D printing in medicine can be traced back to the 
early 2000s when researchers and healthcare professionals 
began exploring its potential applications. Over the years, the 
technology has evolved, becoming more sophisticated and 
accessible. In the realm of structural heart interventions, 3D 
printing has found its niche as an invaluable tool for creating 
patient-specific anatomical models. One of the primary 
advantages of 3D printing in preoperative planning is its 
ability to generate highly accurate, patient-specific anatomical 
models. By utilizing advanced imaging techniques such as 
Computed Tomography (CT) or Magnetic Resonance Imaging 
(MRI), medical professionals can obtain detailed datasets of a 
patient's cardiac anatomy. These datasets are then translated 
into precise 3D models, offering a tangible and realistic 
representation of the patient's heart. The three-dimensional 
models generated through 3D printing provide surgeons with 
an unprecedented level of insight into the intricacies of the 
patient's cardiac structure. Unlike traditional two-dimensional 
imaging, these models allow surgeons to visualize the spatial 

relationships between various cardiac structures, identify 
anomalies, and plan the intervention with enhanced accuracy. 
The customization offered by 3D printing enables healthcare 
professionals to tailor treatment approaches to the specific 
characteristics of each patient's heart. For structural heart 
interventions, where the success of the procedure often hinges 
on precise placement of devices or prosthetics, this level of 
personalization can be a game-changer. Surgeons can test 
different scenarios on the 3D-printed models, refining their 
strategies before stepping into the operating room. 3D-printed 
models not only benefit surgeons but also play a crucial role 
in enhancing communication between multidisciplinary teams 
and educating patients. By providing a tangible representation 
of the planned intervention, these models facilitate discussions 
among surgeons, cardiologists, and other healthcare 
professionals involved in the patient's care. Furthermore, 
patients themselves can gain a better understanding of 
their condition and the proposed treatment, contributing to 
informed decision-making. While the advantages of 3D printing 
in preoperative planning for structural heart interventions are 
undeniable, challenges and limitations still exist. Issues such as 
cost, time constraints, and the need for specialized expertise in 
3D printing technologies must be addressed. Ongoing research 
and technological advancements are expected to mitigate 
these challenges, making 3D printing an increasingly integral 
component of the preoperative planning process. Numerous 
case studies and success stories illustrate the transformative 
impact of 3D printing in structural heart interventions.
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