2025/06/27 01:18 1/2 Raman spectroscopy for glioma

Raman spectroscopy for glioma

e A novel lagPLS baseline correction method for glioma identification using Raman spectroscopy

e Raman signatures of astrocytoma metabolism alterations induced by crocin, fucoxanthin and
lutein

e Towards Optical Biopsy in Glioma Surgery

e Deciphering Metabolic Alterations Associated with Glioma Grading Using Hyperspectral
Stimulated Raman Scattering Imaging

e Raman Spectroscopy in the Diagnosis of Brain Gliomas: A Literature Review

e Selective Photothermal Eradication of Glioblastoma Cells Coexisting with Astrocytes by Anti-
EGFR-Coated Raman Tags

¢ An adaptive stacking generalization integrated with Raman spectroscopy feature enhancement
algorithm for fine glioma grading identification

¢ Preliminary study demonstrating cancer cells detection at the margins of whole glioblastoma
specimens with Raman spectroscopy imaging

Raman spectroscopy is a promising technique in the context of glioma diagnosis, treatment, and
surgical management. Its utility lies in its ability to provide detailed molecular information about
tissues based on their vibrational spectra. Here’s how Raman spectroscopy is applied in glioma care:

1. Diagnostic and Preoperative Assessment Molecular Characterization:

Tissue Identification: Raman spectroscopy can differentiate between glioma and normal brain tissue
by analyzing their unique molecular signatures. It detects changes in biochemical components, such
as lipids, proteins, and nucleic acids, which are altered in tumors. Tumor Subtyping: It helps in
distinguishing between different types and grades of gliomas based on specific spectral patterns. This
can aid in accurate diagnosis and treatment planning. Advantages:

Non-Invasive: Raman spectroscopy can be performed on tissue samples obtained via biopsy without
altering the molecular composition. Detailed Information: Provides insights into biochemical changes
and tumor heterogeneity. 2. Intraoperative Guidance Real-Time Analysis:

Tumor Margin Detection: During surgery, Raman spectroscopy can be used to analyze tissue in real-
time, helping surgeons to distinguish tumor tissue from healthy brain tissue. This assists in achieving
more precise tumor resections. Assessment of Residual Tumor: Raman spectroscopy can help identify
residual tumor cells that might not be visible with standard imaging techniques or fluorescence
methods. Advantages:

Immediate Feedback: Offers real-time data that can guide surgical decisions and improve the
completeness of tumor resection. Reduced Need for Additional Procedures: By providing detailed
molecular information, it can potentially reduce the need for repeat surgeries or additional imaging
studies. 3. Postoperative Monitoring Evaluation of Treatment Response:

Therapy Monitoring: Raman spectroscopy can be used to assess changes in the molecular profile of
the tumor post-treatment, providing insights into the effectiveness of therapies and detecting possible
recurrence. Advantages:

Non-Invasive Monitoring: Allows for periodic evaluations without invasive procedures, potentially
aiding in timely adjustments to treatment plans. Challenges and Considerations Technical Limitations:

Resolution and Depth Penetration: The spatial resolution of Raman spectroscopy might be limited
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compared to other imaging modalities. The penetration depth can also be a constraint, especially for
deep-seated tumors. Complexity of Data: Interpreting Raman spectra requires sophisticated
algorithms and expertise. The spectral data can be complex and may require advanced analytical
techniques for accurate interpretation. Cost and Accessibility:

High Cost: Raman spectroscopy equipment can be expensive, and the technique requires specialized
training and expertise. Integration into Clinical Practice: Incorporating Raman spectroscopy into
routine clinical practice requires overcoming barriers related to cost, training, and integration with
existing surgical workflows. Clinical Research and Development:

Ongoing Research: Clinical trials and research studies are exploring the optimization of Raman
spectroscopy for glioma management, including improvements in instrumentation, data analysis, and
integration into surgical procedures. Summary Raman spectroscopy offers a powerful tool for glioma
management through its ability to provide detailed molecular insights and real-time analysis. Its
applications span from diagnostic assessment and surgical guidance to postoperative monitoring.
While it presents promising advantages, challenges such as technical limitations and cost need to be
addressed to fully integrate it into clinical practice. Continued research and development are essential
for optimizing its use and realizing its potential in improving glioma care.

see Raman spectroscopy for glioblastoma.
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