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Opinion

ABOUT THE STUDY
(FTD) is a

characterized by progressive changes in

Fronto Temporal Dementia clinically heterogeneous
neurodegenerative disorder
behaviour, language and motor function. It is caused by the degeneration of
the frontal and temporal lobes, leading to cognitive and behavioural
impairments. ldentifying reliable biomarkers for FTD is essential for early
diagnosis, understanding disease mechanisms and monitoring disease
progression. Neuroimaging techniques, particularly structural and functional
Magnetic Resonance Imaging (MRI) and Positron Emission Tomography (PET),
have emerged as key tools in identifying biomarkers of neurodegeneration in

FTD.

Mechanisms of neurodegeneration in FTD

FTD encompasses several subtypes, including Behavioural Variant FTD
(bvFTD), Semantic Variant Primary Progressive Aphasia (svPPA) and Nonfluent
Variant Primary Progressive Aphasia (nfvPPA). The underlying pathological
mechanisms of FTD involve the abnormal accumulation of proteins such as
tau, TDP-43 and FUS. These proteinopathies contribute to neuronal loss and
dysfunction in specific brain regions, particularly the frontal and temporal
lobes. The progressive degeneration of these regions leads to the hallmark
clinical symptoms of FTD, including disinhibition, language impairments and

executive dysfunction.

Neuroimaging biomarkers in FTD

Neuroimaging techniques offer valuable insights into the structural and
functional changes associated with FTD. Structural MRI is one of the most
commonly used techniques for identifying atrophy in specific brain regions. In
bvFTD, atrophy typically occurs in the anterior cingulate cortex, orbitofrontal
cortex and the insular cortex. The pattern of atrophy can help differentiate
bvFTD from other dementias, such as Alzheimer's disease, which typically

shows hippocampal atrophy.
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Voxel-Based Morphometry (VBM), a technique that analyses grey matter volume differences across individuals, has
been widely used to quantify atrophy in FTD patients. VBM has demonstrated that the temporal lobes, particularly
the left temporal lobe in svPPA and the left posterior frontal regions in nfvPPA, exhibit early and pronounced
atrophy. This structural information is critical for understanding disease progression and can aid in diagnosing FTD
in its early stages.

Functional neuroimaging, including Functional MRI (FMRI), provides insights into the functional alterations
associated with FTD. fMRI studies have revealed disrupted activation in areas involved in executive function,
emotional regulation and language processing. In bvFTD, there is often decreased activation in the medial
prefrontal cortex, while in svPPA, decreased activity is observed in the left temporal lobe. These findings are
consistent with the clinical symptoms of the disorder and underscore the importance of functional connectivity in
FTD pathology.

Positron Emission Tomography (PET) imaging is another powerful tool in FTD biomarker research. PET can detect
abnormal protein accumulations, such as tau and TDP-43, which are characteristic of FTD. Tau PET imaging, in
particular, has shown promise in identifying patients with FTD who have tau pathology, allowing for early diagnosis

and differentiation between FTD subtypes.

Applications in clinical practice

The use of neuroimaging biomarkers in FTD has profound implications for clinical practice. Structural MRI and PET
imaging can assist in the differential diagnosis of FTD, particularly in distinguishing it from other dementias like
Alzheimer's disease and psychiatric disorders. Additionally, neuroimaging biomarkers can be used to track disease

progression and monitor the efficacy of therapeutic interventions in clinical trials.

Neuroimaging biomarkers play a major role in the diagnosis, monitoring and understanding of Frontotemporal
Dementia (FTD). Structural and functional MRI, along with PET imaging, provide valuable insights into the brain
regions affected by FTD, the mechanisms driving neurodegeneration and the clinical symptoms associated with the
disease. These biomarkers are essential for differentiating FTD from other neurodegenerative disorders and offer
the potential to guide early intervention strategies. As research continues to advance, neuroimaging will play an
increasingly important role in the clinical management of FTD and the development of novel therapeutic

approaches.
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