Module 11 Discussion: Neuroimaging
Neuroimaging involves a range of techniques used in clinical and research settings to visualize brain structure and function. The common techniques include magnetic resonance imaging (MRI), functional MRI (fMRI), computed tomography (CT), positron emission tomography (PET), and electroencephalography (EEG). MRI offers high-resolution images of brain anatomy using radiofrequency pulses and magnetic fields. It is non-invasive and does not involve ionizing radiation, making it suitable for repeated uses. However, the technique is costly and time-consuming, and cannot be used with patients, for instance, those with metal implants (Tao et al., 2022). Functional MRI (fMRI) extends the scope of MRI further by mapping brain activity based on blood oxygen level-dependent (BOLD) signals. Although fMRI offers excellent spatial resolution for mapping functional brain areas, its poor temporal resolution and sensitivity to motion limit application (Yen et al., 2023).
CT scans rely on X-rays to generate cross-sectional images of the brain, for example, for detecting fractures or hemorrhage, in acute settings. Although CT is readily available and fast, it has poorer contrast for soft tissue and exposes patients to ionizing radiation (Trotter et al., 2023). PET imaging uses radiolabeled tracers to map neurotransmitter function or metabolic activity in the brain. PET offers high-resolution images, making it highly sensitive and reliable in the diagnosis of neurodegenerative diseases. However, it is expensive, not widely available, and exposes patients to radiation (Rasu et al., 2021). Finally, EEG measures electrical activity in the brain using scalp electrodes. It has extremely high temporal resolution, making it reliable for assessing real-time brain dynamics. However, its poor spatial resolution limits its utility in assessing deep brain structures (Yen et al., 2023). Overall, each technique has its own strengths and limitations, allowing complementary used based on clinical or research purposes.
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