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Emerging imaging technologies, including Photon-Counting CT e PCCT:
(PCCT) and PET/MRI, enhance diagnostic precision and reduce

) o - Enhanced image quality. Figure. Comparison of relative radiation doses across imaging
patient radiation exposure. . L L modalities, demonstrating reductions with Photon-Counting CT
e PCCT improves spatial and contrast resolution compared to - Up to 30% reduction in radiation dose compared to (PCCT) and PET/MRI compared to conventional standards.
conventional CT. conventional CT.
e PET/MRI offers combined functional and anatomical imaging ¢ PET/MRI: Radiation Dose Reduction Across Imaging Modalities
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¢ Importance: Safe integration into clinical workflows is essential
to maximize their benefits. - Superior combined imaging improves diagnostic accuracy. 80

70%

¢ Challenges: 65%

- High equipment costs (PCCT: 3—-5x more expensive than CT).

Relative Radiation Dose (%)

+ Comprehensive review of recent peer-reviewed studies - Limited availability and gaps in long-term safety data. "
S\Sl/l:\:grg safety, efficacy, and clinical outcomes of PCCT and - PET/MRI requires substantial workflow adjustments and
’ staff retraining.
* Key focus areas: 20

1. Radiation dose reduction

2. Contrast agent safety Conventional CT PCCT PET/MRI

3. Diagnostic accuracy improvements

4. Workflow integration challenges COHC'USion

5. Cost-effectiveness analysis

Synthesis of successful implementations and barriers to * PCCT and PET/MRI are transformative, but adoption requires overcoming safety, cost, and operational hurdles.

adoption. ¢ Collaboration is needed to:

References - Develop standardized imaging protocols.

- Innovate new contrast agents.
1. Willemink, Martin J et al. “Photon-counting CT: Technical Principles and Clinical Prospects.” Radiology vol. 289,2 (2018): 293-312.
d0i:10.1148/radiol. 2018172656

2. Leng, Shuai et al. “Photon-counting Detector CT: System Design and Clinical of an Emerging Technology.” Radi : - Leverage Al-based dose and workflow optimization.
a review publication of the Radiological Society of North America, Inc vol. 39,3 (2019): 729-743. doi:10.1148/rg.2019180115 . . . .
3. Pedersen C, Aboian M, McConathy JE, Daldrup-Link H, Franceschi AM. PET/MRI in Pediatric Neuroimaging: Primer for Clinical Practice. * Future research must validate long-term safety and efficacy through large-scale, multicenter studies.

AINR Am J Neuroradiol. 2022;43(7):938-943. doi:10.3174/ajnrA7464
4. Jung JH, Choi Y, Im KC. PET/MRI: Technical Challenges and Recent Advances. Nucl Med Mol Imaging. 2016;50(1):3-12.
0i:10.1007/513139-016-0393-1



