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Description of the Project (max 3,000 characters including spaces)

Backgroundlgup of knowledge

Photon-Counting Detector CT (PCD-CT) represents a major technological advancement in
computed tomography, offering improved spatial resolution, intrinsic spectral capabilities, and
reduced electronic noise compared with traditional Energy-Integrating Detector CT (EID-CT).
These technical advantages may significantly enhance diagnostic accuracy, especially in
cardiovascular and oncological imaging.

PCCT technical potentials are currently only partially transferred to clinical practice because: 1)
the full exploitation of its spectral capabilities requires larger datasets and further protocol
optimization; 2) the high cost of the scanner demands clear evidence of cost-effectiveness over
its expected operational lifespan.

Rationale and hypothesis

1. PCCT scanners are technically characterized by higher quantum efficiency in converting
incoming photons into imaging signal, as well as by intrinsic spectral capabilities enabling
material decomposition and virtual monoenergetic imaging. These features allow
improvements in diagnostic accuracy while potentially reducing radiation dose and contrast
media volume. However, optimal protocol refinement still requires systematic analysis of data
derived both from vascular and parenchymal structures, including data derived from dedicated
phantom scanning and real-world clinical examinations. Hypothesis is that these data may
contribute to further optimize protocols to minimize CT impact in terms of radiation and contrast
exposure and energetic consumption.
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2. PCD-CT provides significantly higher spatial resolution compared with conventional EID-CT.
Our hypothesis is that this enhanced resolution may improve the positive predictive value of
CCTA, thereby reducing the number of downstream functional tests and unnecessary invasive
coronary angiographies (ICA), ultimately supporting more appropriate clinical decision-making
and improved prognostic assessment. Consequently, if these effects are confirmed, the
cost-effectiveness of PCD-CT may outperform that of EID-CT across the expected operational
lifespan of the scanner.

Objectives and specific aims

First aim of the present project is to optimize scanning and reconstruction parameters for PCD-
CT imaging across oncological and cardiovascular applications. Second aim is to to assess the
cost-effectiveness and prognostic impact of adopting PCD-CT in patients with suspected CAD.

Expected outcomes

The project is expected to generate evidence supporting optimized acquisition protocols,
improving diagnostic accuracy through enhanced spatial resolution and spectral
characterization.

The project is also expected demonstrating the clinical and operational value of
Photon-Counting Detector CT (PCD-CT) in cardiovascular and oncological diagnostics. In
particular it is expected to show a reductions in unnecessary downstream testing when used to
perform CCTA, with advantages in terms of radiation dose and contrast media usage, thereby
enhancing patient safety and streamlining diagnostic pathways. In parallel, cost-effectiveness
analyses may demonstrate superior long-term economic performance of PCD-CT compared
with EID-CT. Finally, by optimizing protocols and workflow efficiency, the project aims to highlight
the environmental advantages associated with optimized PCD-CT protocols, contributing to
more sustainable imaging practices.

Skills that the student should acquire (max. 600 characters including spaces):

The student will develop advanced skills in CT protocol design, spectral data interpretation, and
quantitative image analysis for cardiovascular and oncological applications. Training will
include clinical study management, cost-effectiveness modelling, and handling of large
imaging datasets. The student will work within a multidisciplinary team.




. MO 20-5
2\ U n| S R APPLICATION TO ACT AS SUPERVISOR AND

ed. 02 of 16/01/2026
RESEARCH PROJECT PROPOSAL
Universita Vita-Salute PO 20

San Raffaele que 7 of 1

References (max. 15)

1.

10.

12.

13.

14.

15.

Eur Heart J. 2024 Sep 29;45(36):3415-3537. doi: 10.1093/eurheartj/ehael77. Erratum in: Eur
Heart J. 2025 Apr 22;46(16):1565. doi: 10.1093/eurheartj/ehaf079.

Circulation. 2023 Aug 29;148(9):e9-el19. doi: 10.1161/CIR.0000000000001168.

Eur Heart J. 2018 Sep 14,;39(35):3322-3330. doi: 10.1093/eurheartj/ehy267.

Imaging. 2021;13(1):37-48. https://doi.org/10.1556// 1647.2020.00011

Radiographics. 2016 Nov-Dec;36(7):2064-2083. doi: 10.1148/rg.2016160079

J Cardiovasc Comput Tomogr. 2024 Jan-Feb;18(1):69-74. doi: 10.1016/j,jcct.2023.11.079.
JACC Cardiovasc Imaging. 2019 Jul;12(7 Pt 2):1316-1325. doi: 10.1016/j.jcmg.2018.07.022
Korean J Radiol. 2022 Sep;23(9):854-865. doi: 10.3348/kjr.2022.0377

BMC Med Imaging. 2025 Nov 28;25(1):496. doi: 10.1186/s12880-025-02038-9.

Radiology. 2023 May;307(3):e230160. doi: 10.1148/radiol.230160. Epub 2023 Apr 11. PMID:
37039692.

Radiology. 2022 May;303(2):303-313. doi: 10.1148/radiol.211780.

Proc SPIE Int Soc Opt Eng. 2022 Feb-Mar;12031:120311A. doi: 10.1117/12.2613019

J Am Coll Cardiol. 2025 Feb 4;85(4):339-348. doi: 10.1016/jjacc.2024.10.069.

J Cardiovasc Comput Tomogr. 2025 Jan-Feb;19(1):106-112. doi: 10.1016/j.jcct.2024.10.011.

A Finnish healthcare perspective. Eur J Radiol. 2025 Sep;190:112245. doi:

10.1016/j.ejrad.2025.112245.




