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A review of current applications of photon-counting CT in
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ARTICLE INFO ABSTRACT

Keywords:

Artifact reduction

High-resolution computed tomography
Musculoskeletal imaging
Photon-counting computed tomography
Spectral imaging

Photon-counting computed tomography (PCCT) is a significant technological advancement in musculoskeletal
imaging. Unlike traditional CT detectors, which are energy-integrating detectors, PCCT uses direct-conversion
technology, or photon-counting detectors. This enables ultra-high spatial resolution, systematic spectral imag-
ing, and effective electronic noise reduction without increasing radiation exposure. This review article illustrates
the potential benefit of PCCT in clinical practice across a broad spectrum of musculoskeletal disorders. PCCT is

expected to improve the detection and characterization of fractures, infections, inflammatory and degenerative
arthropathies, bone marrow disorders, tumors, congenital bone diseases, and postoperative complications. It will
also assist with interventional procedures. PCCT holds great promise for opportunistic imaging and artificial
intelligence-driven analytics in musculoskeletal radiology.

1. Introduction

Photon-counting computed tomography (PCCT) represents the most
significant advancement in CT technology in recent years. This inno-
vation is supported by the development and integration of photon-
counting detectors (PCDs), which outperfom the energy-integrating
detectors (EID) used in conventional CT systems by a significant
margin [1-4]. In 2021, the first commercial PCCT system (i.e., Naeotom
Alpha CT system, Siemens Healthineers), received approval from the U.
S. Food & Drug Administration for clinical implementation, marking the
beginning of the gradual introduction of PCCT systems into radiology
departments worldwide [5]. Most major CT manufacturers have devel-
oped PCCT platforms ranging from engineering or advanced research
prototypes to Food & Drug Administration-approved clinical systems,

1 1 1101

received less attention than those in other imaging fields.

The purpose of this review was to discuss and demonstrate the po-
tential benefits of PCCT for musculoskeletal imaging in clinical practice,
with a focus on enhanced spatial and contrast resolution, improved
spectral imaging, reduced metal artifacts, a low radiation dose, and
innovative post-processing options for a variety of musculoskeletal
disorders.

2. Key technological advances of PCCT for musculoskeletal
imaging

PCCT systems represent a disruptive breakthrough in detector tech-
nology that fundamentally diverge from the architecture of conven-
tional EID systems. The core innovation of PCCT lies in its use of direct

. 1 1 . 11 .1
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