
 

Citation: Vidaurre D. Functional MRI: Unlocking the brain’s dynamic activity. J Brain Neurol. 2025;8(3):210 

 
 

Article type: Perspective  
 
Home Page URL: https://www.alliedacademies.org/journal-brain-neurology/ 

 

Functional MRI: Unlocking the brain’s dynamic activity. 
Diego Vidaurre* 
Department of Integrative Neuroscience, Aarhus University, Denmark 
*Correspondence to: Diego Vidaurre*, Department of  Integrative Neuroscience, Aarhus University, Denmark. E-mail: Sonles.alonso@cfin.au.dk 

Received: 02-Aug-2025, Manuscript No. AAJBN-25-171420; Editor assigned: 03-Aug-2025, Pre QC No. AAJBN-25-171420 (PQ); Reviewed: 16-Aug-2025, 
QC No. AAJBN-25-171420; Revised: 20-Aug-2025, Manuscript No. AAJBN-25-171420 (R); Published: 27-Aug-2025, DOI: 10.35841/aajbn-8.3.210 

Introduction 
Functional magnetic resonance imaging (fMRI) is a 
groundbreaking neuroimaging technique that 
allows researchers and clinicians to observe brain 
activity in real time. Unlike conventional MRI, 
which provides static images of anatomical 
structures, fMRI measures changes in blood flow 
associated with neural activity. This is based on 
the principle that areas of the brain that are more 
active consume more oxygen, and the resulting 
hemodynamic response can be detected as 
variations in the magnetic properties of blood. 
The development of fMRI has revolutionized our 
understanding of brain function and connectivity. 
[1]. 

The utility of fMRI extends across both research 
and clinical applications. In neuroscience 
research, it provides insights into cognitive 
processes, sensory perception, and emotional 
regulation. By mapping the brain regions 
activated during specific tasks or stimuli, 
researchers can infer the functional organization 
of the brain. Clinically, fMRI is increasingly 
used for pre-surgical planning, particularly in 
cases involving brain tumors or epilepsy. 
Identifying critical regions involved in speech, 
motor function, and sensory processing helps 
minimize risks during neurosurgical procedures. 
[2]. 

One of the key advantages of fMRI is its 
noninvasive nature. Unlike techniques such as 
positron emission tomography (PET), which 
require the injection of radioactive tracers, fMRI 
relies solely on the natural properties of blood 
oxygenation. This allows for repeated studies 
over time without exposing patients to radiation. 
Additionally, fMRI provides high spatial 
resolution, enabling the detection of activity at a 

millimeter scale, which is crucial for 
understanding fine-grained functional 
distinctions in the brain.[3]. 

Despite its many advantages, fMRI does have 
limitations. The technique measures indirect 
markers of neuronal activity rather than direct 
electrical activity, which can sometimes lead to 
ambiguity in interpreting results. Moreover, fMRI 
is sensitive to movement artifacts, requiring 
subjects to remain very still during scans. The 
temporal resolution is also limited compared to 
methods like electroencephalography (EEG), 
making it challenging to capture rapid neural 
events. Nevertheless, advancements in imaging 
sequences and data analysis continue to enhance 
the accuracy and reliability of fMRI studies. [4]. 

Recent innovations in fMRI include resting-state 
functional connectivity and multi-modal imaging. 
Resting-state fMRI examines the brain’s intrinsic 
activity when a subject is not engaged in any task, 
revealing networks that underlie cognitive and 
emotional processes. Combining fMRI with other 
techniques such as diffusion tensor imaging or 
magnetoencephalography allows researchers to 
study both structural and functional aspects of 
neural circuits. These integrated approaches are 
helping to uncover the complexity of brain 
networks and their alterations in neurological 
and psychiatric disorders. [5]. 

Conclusion 
functional MRI has emerged as an indispensable 
tool in neuroscience and clinical practice. By 
providing a window into the dynamic processes of 
the brain, it has expanded our understanding of 
cognition, emotion, and neurological disease. 
While challenges remain in terms of interpretation 
and temporal precision, ongoing technological and 
methodological advancements promise to further 
refine this powerful imaging modality. 
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