CLINICAL

PAIN VOL. 24, NO. 2, 2025
E=SEYFIR X321
AMoista elzhofet Ajze|st
0| o

[ Review Article }

Recent Advances in the Ultrasound Diagnosis of Carpal Tunnel Syndrome

Sang Chul Lee, M.D., Ph.D.

Department of Rehabilitation Medicine and Research Institute, Yonsei University College of Medicine, Seoul, Korea

Carpal tunnel syndrome (CTS) is the most common entrapment neuropathy of the upper extremity. While nerve conduction
studies (NCS) have traditionally been the gold standard for diagnosis, high-resolution ultrasound has emerged as a powerful,
non-invasive, and cost-effective alternative. This review provides a comprehensive overview of the latest advances in the ultra-
sound diagnosis of CTS. The review begins with an evaluation of B-mode ultrasound, focusing on the cross-sectional area
(CSA) of the median nerve as the most robust diagnostic parameter, while also discussing its limitations, such as the variability
of cutoff values. We then explore the incremental diagnostic value of advanced functional techniques. Doppler ultrasound
provides insights into nerve vascularity, and elastography offers a quantitative measure of nerve stiffness, which has shown
superiority over CSA in grading disease severity. Dynamic ultrasound and speckle tracking assess nerve mobility, directly
visualizing the pathomechanical aspects of entrapment. Finally, we discuss the transformative potential of artificial intelligence
(Al) and radiomics, which can extract sub-perceptual features from ultrasound images to enhance diagnostic accuracy, objectivity,
and reproducibility, particularly in mild or equivocal cases. (Clinical Pain 2025;24:100-105)
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Table 1. Diagnostic Ultrasound Techniques for Carpal Tunnel Syndrome
Technique Primary measurement Primary use case Sensitivity Specificity  References
Power Doppler ultrasound Intranerve blood flow Confirmatory diagnosis 22~934%, 89~100%, 1618
signal (presence/absence)
Shear wave elastography Shear wave velocity (m/s) Severity grading 80~ 88% 76~87% 2123
(SWE) or Young’s modulus (kPa)
Dynamic ultrasound/speckle Nerve displacement (mm) Pathophysiology elucidation, Various Various 1022

tracking or strain
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