mRadlanc NEWSLETTER

Magnetic Resonance Imaging (MRI)

Prof. (Dr.) C. Kesavadas

Professor (Senior Grade) of Radiology & Head of Department
Department of Imaging Sciences & Interventional Radiology

‘ \ / SreeChitraTirunal Institute for Medical Sciences and Technology,
- Trivandrum

Magnetic resonance imaging (MRI) is a powerful diagnostic technique that has
transformed the area of medical imaging since its inception in the 1970s. MRI, unlike
other imaging procedures such as X-rays and CT scans, does not employ ionising
radiation. Instead, it uses powerful magnetic fields and radio waves to create
detailed images of the body's internal architecture. MRI has a significant role in
modern healthcare because of its non-invasive nature, high image quality, and
capacity to identify various medical disorders.

One of the key benefits of MRI is its non-invasiveness. MRI gives detailed images of
the body's internal organs, soft tissues, and bones without requiring surgery or
exposure to hazardous radiation. This makes it ideal for checking sensitive areas like
the brain, spinal cord, and joints. The absence of ionising radiation is beneficial for
patients who require frequent imaging, such as those receiving cancer treatment or
those with persistent medical issues. MRI is excellent at visualising soft tissues,
providing greater contrast than other imaging modalities such as CT scans. This
makes it an essential diagnostic tool for problems involving the brain, spinal cord,
muscles, and ligaments. For example, in neurological conditions, MRI may detect
abnormalities such as tumours, strokes, multiple sclerosis (MS), and brain
aneurysms with high accuracy. In musculoskeletal imaging, magnetic resonance
imaging (MRI) can correctly diagnose ligament tears, muscle injuries, and other soft
tissue damage, facilitating successful treatment planning.

In MRI images are obtained in three planes: axial (horizontal), coronal (vertical front
to back), and sagittal (vertical side to side)-without relocating the patient. This
multiplanar capacity enables a thorough study of anatomical structures and any
anomalies from various perspectives. The imaging technique involving different
MRI sequences can identify even minor tissue changes, making MRI especially
effective for illness detection and prevention. Beyond anatomical imaging, MRI has
progressed to incorporate advanced techniques such as functional MRI (fMRI),
diffusion-weighted imaging (DWI), and magnetic resonance spectroscopy (MRS).
fMRI uses the method of BOLD (blood oxygen level dependent) to detect and map
brain activity by detecting variations in oxy Hb and deoxy Hb in the blood,
providing insights into brain function, and aiding in pre-surgical planning for
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epilepsy or brain tumours. DWI detects acute strokes by recognising reduced water
transport in brain tissue, whereas MRS provides information about the chemical
makeup of tissues, which aids in tumour characterisation.

MRI is employed in various medical specialities, including neurology, cardiology,
orthopaedics, and oncology. MRI's high-resolution images help to make more
accurate diagnoses and enhance patient outcomes. By providing a good view of the
damaged area, MRI enables healthcare providers to devise specific treatment
strategies, including surgery, physical therapy, or medicinal management. Early and
effective diagnosis of medical disorders can reduce complications and improve
prognoses. The value of MRI in modern medicine cannot be emphasised. Its capacity
to produce detailed, high-quality images without the hazards associated with
ionising radiation makes it a significant diagnostic aid. As MRI technology advances,
with new techniques like 3D imaging and artificial intelligence integration, its uses
and efficacy will grow, confirming its role in improving patient care and healthcare
outcomes.



