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DESCRIPTION

In the field of neuro-oncology, imaging plays a crucial role in
the diagnosis, treatment planning, and monitoring of brain
tumors. Over the years, significant advancements in imaging
technologies have revolutionized our ability to visualize and
characterize these complex lesions with unprecedented de-
tail and precision. From traditional modalities like magnetic
resonance imaging (MRI) to cutting-edge techniques such as
functional and molecular imaging, the evolving landscape of
neuro-oncologic imaging holds immense promise for improv-
ing patient care and outcomes. Magnetic resonance imaging
(MRI) stands as the cornerstone of neuro-oncologic imaging,
providing detailed anatomical information about the brain and
its associated structures. Conventional MRI sequences, such as
T1-weighted, T2-weighted, and fluid-attenuated inversion re-
covery (FLAIR) sequences, allow for the visualization of tumor
morphology, location, and extent of invasion into surrounding
tissues. Advanced MRI techniques, including Diffusion-Weight-
ed imaging (DWI) and Diffusion Tensor Imaging (DTI), offer
insights into tumor cellularity, microstructural integrity, and
white matter tractography, aiding in surgical planning and as-
sessing treatment response.

Moreover, functional MRI (fMRI) enables the mapping of brain
function by measuring changes in blood flow and oxygenation
associated with neuronal activity. In the context of neuro-oncol-
ogy, fTMRI helps identify eloquent brain regions, such as those
responsible for motor, language, and cognitive functions, to
minimize the risk of postoperative deficits during tumor resec-
tion. Additionally, perfusion-weighted imaging (PWI) provides
information about tumor vascularity and blood flow, aiding in
differentiating between tumor recurrence and treatment-relat-
ed changes. Positron emission tomography (PET) imaging com-
plements MRI by offering functional and molecular information
about brain tumors. PET tracers targeting specific metabolic

pathways, such as glucose metabolism (18F-fluorodeoxyglu-
cose, FDG-PET) or amino acid transport (18F-fluoroethyl-tyro-
sine, FET-PET), help characterize tumor aggressiveness, assess
treatment response, and differentiate tumor recurrence from
treatment-related changes. Furthermore, PET-MRI fusion im-
aging combines the anatomical detail of MRI with the function-
al information of PET, offering a comprehensive assessment of
brain tumors in a single imaging session.

Advancements in molecular imaging have opened new ave-
nues for personalized medicine in neuro-oncology. Molecular
imaging techniques, such as positron emission tomography
(PET) with radiolabeled ligands targeting specific molecular
biomarkers, enable noninvasive assessment of tumor biology
and heterogeneity. For example, PET imaging with radiotracers
targeting the epidermal growth factor receptor (EGFR), vascu-
lar endothelial growth factor (VEGF), or somatostatin receptors
can provide valuable insights into tumor characteristics and
guide treatment decisions, such as selecting targeted thera-
pies or predicting response to immunotherapy. Despite these
remarkable advancements, challenges remain in the field of
neuro-oncologic imaging. Tumor heterogeneity, variable imag-
ing protocols, and artifacts related to patient motion or sus-
ceptibility effects can complicate interpretation and limit the
reproducibility of imaging findings. Moreover, the integration
of imaging data with other diagnostic modalities, such as histo-
pathology and molecular profiling, remains a crucial aspect of
comprehensive tumor assessment and personalized treatment
planning.

Advances in imaging techniques have revolutionized the field
of neuro-oncology, providing clinicians with powerful tools for
diagnosing, characterizing, and monitoring brain tumors with
unprecedented detail and precision. From traditional modali-
ties like MRI to cutting-edge techniques such as functional and
molecular imaging, the evolving landscape of neuro-oncologic
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