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with each modality. Magnetic Resonance Imaging (MRI) o ers
excellent so tissue contrast and multiplanar imaging capabilities,
making it indispensable for visualizing tumor morphology and its
relationship with surrounding structures. Moreover, advanced MRI
techniques, such as di usion-weighted imaging (DW!I) and magnetic
resonance spectroscopy (MRS), provide valuable insights into tumor
cellularity and metabolic activity. However, MRI may be limited in
imaging patients with metallic implants or claustrophobia. Positron
Emission Tomography (PET), on the other hand, provides functional
information about tumor activity and metabolism by detecting areas of
increased glucose uptake using radioactive tracers [3]. PET scans are
particularly useful for di erentiating between benign and malignant
lesions, assessing treatment response, and predicting patient prognosis
based on metabolic activity levels. Integration of PET with other
imaging modalities, such as Computed Tomography (CT) (PET/CT),
enhances diagnostic accuracy by combining anatomical and functional
information within a single examination. However, PET imaging has
limitations, including limited spatial resolution and potential false-
positive ndings in areas of physiological glucose uptake.

Computed Tomography (CT) scan utilizes X-rays to create detailed
cross-sectional images of the brain, o ering rapid imaging acquisition
and high spatial resolution. CT scans are valuable for detecting
intracranial hemorrhage, calci cations, and bone abnormalities
associated with brain tumors. However, CT is less sensitive than MRI
in delineating so tissue structures and may involve ionizing radiation
exposure, limiting its utility in certain patient populations, such as
pregnant women and children. Cerebral Angiogram is an invasive
imaging technique that involves injecting contrast dye into the blood
vessels of the brain to visualize the vascular supply to tumors. It is
particularly useful for assessing vascular anatomy, detecting vascular
abnormalities, and guiding neurosurgical interventions. However,
cerebral angiography carries risks associated with contrast dye
administration and invasive procedures, such as stroke, bleeding, and
infection. Each imaging modality has unique strengths and weaknesses
in the diagnosis and management of brain cancer. e selection of
the appropriate imaging technique depends on factors such as the
clinical indication, patient characteristics, and institutional resources,
with multimodal imaging o en utilized to complement each other’s
strengths and provide comprehensive diagnostic information for
optimal patient care [4].

C cySg ficy ce By cpod g .88

e clinical signi cance of imaging techniques in brain cancer
diagnosis is profound, as these modalities play a pivotal role in the
accurate characterization, staging, and treatment planning for patients
with brain tumors.

et det o g .55 Imaging modalities

such as RI PET, and CT %eans facilitate the early detection of brain

tumors, allowing for timely intervention and improved prognosis.

ese techniques also aid in di erentiating between benign and

malignant lesions, guiding clinicians in determining appropriate
management strategies.

T g F o cpgt, & < Jy4d~4, :Precise localization of
brain tumors is essential for surgical planning and determining the
feasibility of complete resection. Imaging techniques provide detailed
anatomical information about tumor size, location, and extension into
surrounding structures, helping neurosurgeons plan optimal surgical
approaches while minimizing damage to critical brain regions.

T g, .fgle g« PLg . %cf, :MRI PET, and advanced
imaging techniques such as magnetic resonance spectroscopy (MRS)
and amino acid PET tracers assist in tumor grading by evaluating
parameters such as cellularity, vascularity, and metabolic activity.
Accurate tumor grading is crucial for predicting patient prognosis
and guiding treatment decisions, such as selecting appropriate
chemotherapy regimens or radiation therapy protocols. Following
treatment initiation, serial imaging evaluations enable the assessment
of treatment response and disease progression. Changes in tumor
size, enhancement patterns, and metabolic activity on follow-up MRI,
PET, or CT scans provide valuable information regarding treatment
e cacy and may prompt adjustments to therapeutic strategies, such
as switching to alternative therapies or initiating salvage interventions

[5].
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Advanced imaging techniques, including functional MRI (fMRI)
and PET imaging with speci ¢ molecular tracers targeting tumor
biomarkers, help identify potential targets for molecularly targeted
therapies or immunotherapies. Additionally, imaging modalities aid in
radiation therapy planning by delineating target volumes and critical
structures, ensuring precise delivery of therapeutic radiation doses
while minimizing toxicity to surrounding normal tissues.

M, t,7 g SeSefeyffece; Suve : <eRegularimaging
surveillance is essential for detecting tumor recurrence or progression
following initial treatment. Serial MRI, PET, or CT scans allow for early
identi cation of recurrent disease, facilitating prompt intervention and
optimization of patient outcomes through timely salvage therapies
or palliative care measures. Imaging techniques play a critical role
in the comprehensive management of brain cancer by enabling
accurate diagnosis, guiding treatment decisions, monitoring treatment
response, and facilitating long-term surveillance. Integration of
multimodal imaging data into a multidisciplinary approach enhances
the precision and e cacy of brain cancer care, ultimately improving
patient outcomes and quality of life [6].
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e utilization of various imaging techniques, including Magnetic
Resonance Imaging (MRI), Positron Emission Tomography (PET),
Computed Tomography (CT) scan, and Cerebral Angiogram, has
signi cantly advanced the diagnosis and management of brain
cancer.  ese modalities provide critical information regarding tumor
localization, characterization, staging, and treatment response, thereby
guiding clinicians in making informed decisions to optimize patient
care [7].

MRJ: MRI stands out as a cornerstone in brain cancer diagnosis
due to its excellent so tissue contrast and multiplanar imaging
capabilities. It enables precise visualization of tumor morphology
and its relationship with adjacent structures, facilitating preoperative
planning and intraoperative navigation for neurosurgeons.
Additionally, advanced MRI techniques, such as di usion-weighted
imaging (DWI) and magnetic resonance spectroscopy (MRS), o er
valuable insights into tumor cellularity, vascularity, and metabolic
activity, aiding in tumor grading and treatment response assessment.

PE : PET imaging provides functional information about tumor
metabolism and activity, complementing the anatomical details
obtained from MRI and CT scans. By detecting areas of increased
glucose uptake, PET scans help di erentiate between benign and
malignant lesions, assess treatment response, and predict patient
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prognosis based on metabolic activity levels. Integration of PET with
CT (PET/CT) enhances diagnostic accuracy by combining anatomical
and functional information within a single examination, facilitating
comprehensive evaluation of brain cancer patients [8].

€ S, : CT scans o er rapid imaging acquisition and high
spatial resolution, making them valuable for detecting intracranial
hemorrhage, calci cations, and bone abnormalities associated with
brain tumors. Despite its limitationsin so  tissue delineation compared
to MRI, CT remains useful in speci c clinical scenarios and for patients
with contraindications to MRI [9].

Ceéf, , g. gl : Cerebral angiography provides essential
information about the vascular anatomy and blood supply to brain
tumors, guiding neurosurgical interventions and treatment planning.
Although an invasive procedure, cerebral angiography is invaluable
for detecting vascular abnormalities and assessing tumor vascularity,
contributing to the overall management of brain cancer patients. e
integration of multimodal imaging data, including MRI, PET, CT,
and cerebral angiography, allows for a comprehensive evaluation of
brain tumors, optimizing diagnostic accuracy and treatment planning.
Moreover, ongoing advancements in imaging technology, such as the
development of novel PET tracers and advanced MRI sequences, hold
promise for further improving the early detection and characterization
of brain cancer, as well as monitoring treatment response. Imaging
techniques play a central role in the diagnosis and management of
brain cancer, providing crucial information for clinicians to deliver
personalized and e ective care to patients. Continued research and
technological advancements in imaging modalities are essential for
further enhancing our understanding of brain tumors and improving
patient outcomes in the future [10].
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Brain cancer diagnosis and management rely on advanced
imaging like MRI, PET, CT, and Cerebral Angiogram, aiding in
tumor localization, staging, and treatment planning. MRI provides
detailed morphology, PET o ers metabolic insights, CT scans give
high-resolution images, and cerebral angiography guides surgeries.
Integrating these modalities improves accuracy and treatment
planning. Ongoing advancements, like new PET tracers and MRI
sequences, hold promise for better detection and monitoring. Imaging
plays a central role in personalized brain cancer care, with continued
research driving better outcomes.
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