
Clinical Radiology & Imaging Journal
ISSN: 2640-2343MEDWIN PUBLISHERS

Committed to Create Value for Researchers

Photon-Counting CT in Coronary Artery Imaging: Current Clinical Perspectives Clin Radiol Imaging J

Photon-Counting CT in Coronary Artery Imaging: Current Clinical 
Perspectives

Carlsen O* 
Department of Diagnostic Radiology, Northbridge Institute of Medical Sciences Westbrook, 
USA 

*Corresponding author: Oliva Carlesn, Department of Diagnostic Radiology, Northbridge 
Institute of Medical Sciences Westbrook, Massachusetts, USA 

Opinion
Volume 9 Issue 2

Received Date: November 04, 2025

Published Date: November 15, 2025

Abstract

Photon-counting computed tomography (PCCT) is emerging as an important development in cardiovascular imaging because 
it combines high spatial resolution with energy-resolved image acquisition. These characteristics are particularly relevant 
to coronary CT angiography (CCTA), where image quality can be limited by small vessel caliber, cardiac motion, calcified 
plaque, and stent-related artifacts. Compared with conventional energy-integrating detector CT, PCCT can provide smaller 
detector elements, reduced electronic noise, improved iodine signal, and spectral reconstructions from a single acquisition. 
Ultra-high-resolution imaging may improve visualization of coronary lumen and calcified plaque, while virtual monoenergetic 
images can increase iodine conspicuity and contrast-to-noise ratio. Spectral information also permits material decomposition 
and quantitative iodine assessment, creating opportunities for more detailed evaluation of coronary stenosis and plaque 
characteristics. Early clinical studies have reported improvements in image quality, vessel sharpness, and diagnostic 
confidence, particularly in patients with extensive coronary calcification. PCCT may also support radiation- and contrast-
dose reduction through task-specific protocol optimization. However, important limitations remain, including blooming from 
severe calcification, motion sensitivity, detector count-rate effects, image noise at very high spatial resolution, and differences 
between scanner platforms. Most available evidence remains based on technical or single-center studies, and the effect of 
PCCT on patient management has not yet been established. Continued prospective and multicenter research is needed to 
determine how PCCT should be integrated into routine coronary imaging pathways.
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Introduction

Coronary CT angiography has become an established 
noninvasive method for evaluating coronary artery disease. 
Its diagnostic performance, however, can deteriorate when 
vessels are heavily calcified, small, or affected by cardiac 
motion. Conventional CT also faces limitations related to 

spatial resolution and blooming artifacts, particularly when 
coronary calcium or metallic stents are present.

Photon-counting CT introduces a different detector 
architecture in which individual X-ray photons are directly 
converted and classified according to energy. This permits 
simultaneous acquisition of high-resolution anatomical and 
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spectral information. Recent clinical research has expanded 
rapidly, with cardiovascular imaging representing one of the 
most extensively investigated applications of PCCT.

Technical Advantages in Coronary Imaging

The most relevant advantage of PCCT for coronary imaging 
is its high spatial resolution. Photon-counting detectors can 
use smaller detector elements than conventional energy-
integrating detectors, allowing improved depiction of small 
coronary structures and reducing partial-volume effects. 
This is particularly useful when assessing distal vessels, 
small branches, and calcified plaques.

PCCT also provides spectral information during the same 
acquisition. Virtual monoenergetic images at lower photon 
energies increase iodine attenuation and may improve 
visualization of the coronary lumen. Iodine maps provide 
additional information regarding contrast distribution 
and can complement conventional anatomical images. 
These capabilities may be especially useful when vessel 
enhancement is suboptimal or when conventional images 
provide equivocal findings [1].

Another potential advantage is improved dose efficiency. 
Because photon-counting detectors largely eliminate 
electronic noise and use incident photons more efficiently, 
diagnostic image quality may be maintained at reduced 
radiation exposure in selected protocols. The magnitude 
of dose reduction is dependent on patient size, scanner 
configuration, reconstruction technique, and the diagnostic 
task.

Coronary Calcification and Stent Assessment

Severe coronary calcification remains one of the most 
challenging situations for CCTA. Calcium produces blooming 
and partial-volume artifacts that can make the coronary 
lumen appear narrower than it actually is. PCCT’s smaller 
detector elements and higher spatial resolution can reduce 
these effects and provide more accurate visualization 
of calcified plaques. Early investigations have reported 
improved calcium characterization and reader confidence 
with ultra-high-resolution PCCT.

The same principles may benefit coronary stent 
evaluation. Small stent diameter and metallic struts can cause 
substantial artifacts on conventional CT. High-resolution 
acquisition can improve visualization of the stent lumen and 
potentially reduce uncertainty regarding in-stent restenosis. 
Spectral reconstruction may provide additional artifact 
reduction in selected situations, although heavily calcified or 
metallic regions remain technically demanding [2].

Importantly, improved image quality should not 
automatically be interpreted as improved diagnostic accuracy. 
The clinical value of PCCT must ultimately be demonstrated 
against invasive coronary angiography, fractional-flow-
reserve techniques, or other accepted reference standards.

Emerging Clinical Role

The potential role of PCCT extends beyond simply 
producing sharper coronary images. Quantitative iodine 
measurements may provide information about myocardial 
or vascular perfusion, while spectral datasets can be 
retrospectively reconstructed without repeating the 
examination. This creates opportunities for combining 
anatomical and material-specific information within a single 
CT examination.

Protocol optimization is likely to become increasingly 
important. Rather than applying one standard acquisition 
to every patient, PCCT allows reconstruction parameters 
and energy levels to be selected according to the clinical 
question. For example, high-resolution acquisitions may be 
prioritized when calcium or stent assessment is required, 
whereas spectral reconstructions may be emphasized when 
contrast conspicuity is the principal concern.

Recent literature suggests that PCCT is progressing 
from technical feasibility toward evaluation of its effect 
on diagnostic performance and clinical decision-making. 
Nevertheless, the evidence remains heterogeneous, 
and standardized protocols are still needed to facilitate 
meaningful comparison between institutions and scanner 
platforms [3]. 

Limitations and Research Gaps

PCCT does not eliminate the fundamental challenges of 
coronary CT. Cardiac motion remains an important limitation, 
and high spatial resolution can increase image noise when 
very small voxels are reconstructed. Detector-specific effects, 
including charge sharing and pulse pileup, can also influence 
spectral accuracy.

A major research gap is the lack of large prospective 
multicenter studies demonstrating improved patient 
outcomes. Many published investigations focus on image 
quality or diagnostic confidence rather than changes in 
treatment decisions. Future studies should evaluate whether 
PCCT reduces nondiagnostic examinations, improves 
stenosis assessment in heavily calcified vessels, decreases 
unnecessary invasive angiography, or provides more reliable 
plaque characterization.
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Cost, data-management requirements, and protocol 
standardization also require consideration before 
widespread implementation. Current evidence supports 
substantial potential, but clinical adoption should be guided 
by demonstrated patient benefit rather than technological 
capability alone.

Conclusion

Photon-counting CT offers a promising approach 
to coronary artery imaging by combining high spatial 
resolution, spectral information, and improved detector 
efficiency. Its greatest potential may lie in challenging CCTA 
examinations involving coronary calcification, small vessels, 
and metallic stents. Early evidence suggests improved image 
quality and diagnostic confidence, while spectral imaging 
provides additional opportunities for iodine quantification 
and material characterization.

The next stage of research should determine whether 
these technical advantages translate into more accurate 

diagnosis and improved patient management. Prospective 
multicenter studies, standardized acquisition protocols, and 
clinically meaningful outcome measures will be essential for 
defining the role of PCCT in routine coronary imaging.
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