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Commentary

Photon-counting detector (PCD) CT offers multiple

advancements over traditional energy-integrating detector

(EID) CT, including improved spatial resolution, increased

contrast-to-noise ratio, and inherent spectral capabilities.

These features have shown promise in enhancing diag-

nostic accuracy across various clinical applications [1]. In

their recent phantom study, Dachs et al. make a valuable

contribution to this field by applying ultra-high-resolution

PCD-CT to visualize in-stent restenosis (ISR) in peripheral

arterial disease (PAD) in a direct comparison with third-

generation dual-source EID-CT [2].

A key finding of the study is that while PCD-CT per-

formed comparably to EID-CT for stenoses up to 75%, its

superiority became evident in high-grade ISR. This

advantage likely stems from the narrow lumen in severe

stenosis, where PCD-CT’s higher spatial resolution

enhances lumen delineation. These results align with prior

studies which showed that PCD-CT provides the most

significant imaging benefits for very small stents

(2.5–4 mm), which are more commonly used in coronary

arteries [3, 4]. Although lower extremity stents are gener-

ally larger, the findings suggest that the narrow luminal

conditions of high-grade ISR may benefit similarly from

PCD-CT’s precision when applying its 0.2-mm ultra-high-

resolution (UHR) acquisition mode.

The study provides an outlook on how reliable imaging

of high-grade ISR with UHR PCD-CT could play a critical

role in reducing unnecessary diagnostic procedures and

facilitating faster, more targeted treatment decisions. By

providing clearer visualization of challenging cases, PCD-

CT may help streamline pathways of patients with PAD,

minimizing delays and avoiding additional diagnostic steps

that may carry risks and potential complications. This

aligns with findings from current research in stable chest

pain patients, where PCD-CTs improved and more accurate

visualization of small stenoses demonstrated the potential

to reduce unnecessary additional diagnostic procedures [5].

As noted in this cost-effectiveness study, these improve-

ments not only benefit patient care but may also lead to

overall reductions in healthcare expenditures by optimizing

resource use in high-demand clinical settings.

While the results are promising, the reliance on a

phantom model is an inherent limitation of this study.

Phantom studies offer a controlled environment for eval-

uating imaging performance but do not replicate the

complexities of in vivo conditions. Future patient-based

studies are essential to validate these findings and deter-

mine to which extent the observed advantages influence

clinical outcomes.

In conclusion, the work of Dachs et al. highlights the

potential of PCD-CT to address specific challenges in ISR

imaging in PAD, particularly in cases of high-grade

stenosis. While the study demonstrates clear advantages of

UHR imaging, its findings must be validated in clinical

settings to account for varying physiological and anatom-

ical conditions. Additionally, understanding the precise

clinical scenarios where UHR PCD-CT offers the greatest

value—such as reducing unnecessary invasive procedures
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or streamlining treatment pathways—will be key to its

broader adoption. As research advances, PCD-CT may

become a critical tool in tailored patient management,

complementing existing diagnostic approaches and poten-

tially refining care strategies for PAD patients.
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