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Introduction

Medical imaging plays a pivotal role in the diagnosis, treatment,
and monitoring of various medical conditions. When it comes to the
hand and wrist, imaging techniques have significantly evolved, enabling
healthcare professionals to delve deeper into the intricacies of these
complex anatomical structures. From fractures and arthritis to ligament
injuries and tumors, medical imaging has revolutionized the way we
understand and manage hand and wrist conditions. In this article, we
will explore the advancements in medical imaging techniques that have
transformed the diagnosis and treatment of hand and wrist disorders [1].

X-Ray imaging

X-ray imaging remains a fundamental technique for evaluating
hand and wrist injuries and abnormalities. X-rays are quick, cost-
effective, and readily available, making them the primary imaging
modality for initial assessments. They provide valuable information
about bone structure, fractures, dislocations, and joint alignment.
Furthermore, specialized views such as oblique and stress views can be
employed to assess specific regions or ligament stability (Figure 1).

However, while X-rays are excellent for visualizing bones, they have
limitations when it comes to assessing soft tissues. This is where more
advanced imaging techniques come into play.

Ultrasound imaging

Ultrasound imaging has gained significant popularity in the field of
hand and wrist diagnostics. It is a non-invasive, radiation-free modality
that uses sound waves to produce real-time images of the internal
structures. Ultrasound is particularly useful for evaluating soft tissues
such as tendons, ligaments, muscles, and cysts. It aids in the detection
of conditions like tendonitis, tenosynovitis, ganglion cysts, and nerve
entrapment syndromes such as carpal tunnel syndrome.

One of the significant advantages of ultrasound is its dynamic
nature, allowing for real-time assessment of tendon gliding and
joint movements. This feature is particularly valuable in guiding
interventional procedures such as injections and aspirations.

Magnetic resonance imaging (MRI)

Magnetic Resonance Imaging (MRI) has revolutionized the field of

Figure 1: X-ray of hand and wrist.

medical imaging by providing detailed and comprehensive images of
the hand and wrist. MRI uses a powerful magnetic field and radio waves
to generate high-resolution images that offer unparalleled visualization
of soft tissues, including ligaments, tendons, muscles, cartilage and
nerves [2].

MRI is exceptionally useful in diagnosing and assessing various
conditions such as ligament tears, osteoarthritis, tendon injuries,
tumors, and inflammatory disorders like rheumatoid arthritis. It
enables healthcare professionals to accurately evaluate the extent of
injuries and plan appropriate treatment strategies. Moreover, advanced
MRI techniques like MR arthrography involve injecting contrast agents
to enhance visualization of joint structures, aiding in the detection of
subtle ligamentous injuries.

Computed tomography (CT) Scan

In cases where a detailed evaluation of the bony structures of the
hand and wrist is required, Computed Tomography (CT) scans are
employed. CT scans provide cross-sectional images that allow for a
more precise assessment of complex fractures, deformities and bone
tumors. They are especially useful in surgical planning and guiding
interventions.

Emerging technologies

In recent years, advancements in medical imaging have brought
forth innovative technologies to enhance diagnostic capabilities further.
Three-dimensional (3D) imaging techniques, such as cone-beam
CT, are becoming increasingly popular. They provide highly detailed
3D reconstructions of the hand and wrist, aiding in complex surgical
planning and pre-operative simulations.
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