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ABSTRACT

Introduction: This study highlights critical advancements in Magnetic Resonance
Imaging (MRI) technology, with a specific focus on comparing cryogenic and
cryogen- free MRI systems. Given the increasing significance of MRI in radiology,
understanding the performance, cost-effectiveness, and sustainability of these
technologies is essential for informed decision-making in the field. This review
provides valuable insights into the current state of MRI systems, offering important
considerations for future research and practical implementation.

Research Question/Hypothesis: The study hypothesizes that cryogen-free MRI
systems offer comparable performance to traditional cryogenic systems while
providing advantages in cost-effectiveness and sustainability.

Study design: This is a literature review focused on recent advancements in MRI
technology, particularly the transition from helium-cooled to helium-free systems.

Methods: A comprehensive search of peer-reviewed articles was conducted. The
review provides a comparative analysis of helium-free and helium-cooled MRI
systems and discusses MRI advancements through Artificial Intelligence (Al). This
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Results: The comparison between cryogenic and cryogen-free MRI technologies
reveals that while cryogenic systems have traditionally offered superior image
quality, cryogen- free systems have advanced significantly. These advancements
allow cryogen-free systems to offer comparable performance with greater cost-
effectiveness and sustainability. Cryogen-free systems are more affordable, easier
to install, and environmentally friendly due to the absence of liquid helium. As these
systems gain market adoption, future research will focus on enhancing their
performance and reliability, particularly in high-field applications.

Conclusion: This research paper addresses whether cryogen-free MRI systems can
serve as a viable alternative to traditional cryogenic MRI systems. The findings
suggest that cryogen-free systems offer potential advantages in cost-effectiveness,
operational simplicity, and comparable image quality. However, challenges such as
optimizing cooling methods and integrating the technology into existing healthcare
infrastructure remain. Further research and development are necessary to fully
realize the benefits of cryogen-free MRI systems in medical diagnostics.




