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Introduction
Neuroimaging is the field of study concerned with the use 
of various imaging techniques to capture images of the 
structure and function of the brain. These images can provide 
valuable information about the brain and its activity, helping 
researchers and clinicians better understand the brain's 
workings and develop new treatments for neurological 
and psychiatric disorders. Neuroimaging techniques have 
revolutionized our understanding of the brain, providing 
insights into brain development, disease progression, and the 
effects of interventions such as drugs or psychotherapy.

Neuroimaging techniques can be broadly classified into two 
categories: structural and functional. Structural imaging 
techniques, as the name suggests, capture images of the 
structure of the brain, allowing researchers to examine the 
size, shape, and integrity of various brain regions. Functional 
imaging techniques, on the other hand, capture images of the 
brain's activity, showing which regions are active and how 
they interact with each other [1].

Structural Imaging Techniques
There are several structural imaging techniques, including 
Magnetic Resonance Imaging (MRI), Computed Tomography 
(CT), and Positron Emission Tomography (PET). MRI is the 
most commonly used structural imaging technique, allowing 
for detailed images of the brain's structure without the use 
of ionizing radiation. MRI uses a strong magnetic field and 
radio waves to create detailed images of the brain's tissue. 
The images produced by MRI can reveal the size and shape 
of various brain structures, as well as any abnormalities 
or changes in the tissue. CT scans use X-rays to produce 
images of the brain's structure, providing a more detailed 
view of the brain's bony structures than MRI. CT scans are 
often used to diagnose head injuries, such as skull fractures 
or bleeding in the brain. However, they are less commonly 
used for neurological disorders, as they expose patients to 
ionizing radiation [2].

PET scans use a radioactive tracer that is injected into the 
patient's bloodstream, which is taken up by the brain's cells. 
As the tracer decays, it emits positrons, which are detected 
by the scanner, allowing researchers to create images of 
the brain's activity. PET scans are often used to study brain 
function in diseases such as Alzheimer's disease, Parkinson's 
disease, and epilepsy.

Functional Imaging Techniques
Functional imaging techniques are used to capture images 
of the brain's activity, allowing researchers to study how 
different regions of the brain interact with each other during 
various tasks. The most commonly used functional imaging 
techniques are functional Magnetic Resonance Imaging (MRI) 
and ElectroEncephaloGraphy (EEG).fMRI uses the same 
basic technology as MRI, but instead of imaging the brain's 
structure, it captures images of the brain's blood flow. When 
a particular region of the brain becomes active, blood flow to 
that region increases, allowing researchers to map out which 
regions of the brain are active during specific tasks. MRI is 
widely used in cognitive neuroscience research to study brain 
activity during tasks such as memory, attention, and decision-
making [3].

EEG measures the electrical activity of the brain using 
electrodes placed on the scalp. EEG is particularly useful for 
studying the brain's activity over time, allowing researchers 
to track changes in brain activity during tasks that last from 
seconds to hours. EEG is commonly used in clinical settings 
to diagnose and monitor epileptic seizures, as well as to study 
brain activity in psychiatric disorders such as depression and 
anxiety [4].

Neuroimaging has revolutionized our understanding of 
the brain and its function, providing new insights into 
brain development, disease progression, and the effects of 
interventions such as drugs or psychotherapy. Neuroimaging 
has numerous applications in clinical settings, allowing 
doctors to diagnose and monitor neurological and psychiatric 
disorders. Neuroimaging refers to a broad range of techniques 
used to create images of the brain and other parts of the 
nervous system. These techniques are used to study the 
structure and function of the brain, as well as to diagnose and 
treat neurological disorders. In this article, we will discuss 
some of the most common neuroimaging techniques and 
their applications. One of the most promising applications of 
neuroimaging is in the development of personalized medicine. 
Neuroimaging techniques can be used to identify biomarkers 
that predict treatment response, allowing doctors to tailor 
treatment to individual patients [5].
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