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METHODS
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• With 4.6% of all worldwide cancer deaths due to cancers 
of the head and neck [HNC], there is an urgent need to 
optimize HNC care with a new multidisciplinary approach. 

• One such promising approach is precision medicine, 
which holds the potential to revolutionize HNC care by 
using individualized care and genomic factors to guide a 
specific patient’s treatment.

• Given the significant role of radiomics in the multiomics 
approach and application of Big Data in precision 
population medicine [PPM] and head and neck oncology, 
a discussion of artificial intelligence [AI] as it relates to 
radiomics is beneficial.

• The radiomics workflow involves segmentation, 
preprocessing, derivative image development, feature 
extraction, and modeling; AI, specifically machine 
learning, can analyze the radiomics data.

• This study aims to review how the integration of AI and 
radiomics improves the outcome for various HNC through 
personalized care in PPM.

Narrative review utilizing MEDLINE/PubMed and Google 
Scholar to search literature between 1998-2023. 
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Integrating radiomics and AI along with support from 
big data creates a driving force for major 
advancements in HNC care and intervention through 
PPM. This paper illimunates the innovative 
approaches and suggestions regarding the various 
modalities that are considered by PPM.
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A Generalized Schematic Depicting Machine Learning with the Integration of AI and Big Data

Revolutionizing Treatment Paradigms for HNC
The Multiomic Approach

Big Data can be prepared and analyzed to elucidate prognostic and predictive biomarkers

• PPM tailors individualized prevention, intervention and 
treatment plans for HNC to specific populations by 
isolating genetic and environmental factors unique to 
each population.

• The goal of this approach is to take patient-centered care 
a step further by implementing biomedical tools to 
incorporate individual data into treatment, such as 
lifestyle, age, race, environment, and specific genetic 
biomarker information of both the tumor and the 
patient.

• AI data mining can efficiently create databases for 
multifactorial comparisons that test HNC distribution in 
these populations.

• Radiomic data analyses via AI based machine learning 
yield clinical relevance regarding prognostic 
determination, diagnostics, and various medical 
applications.

• Prognostic models derived from Big Data and multiomics 
benefit PPM and give rise to therapeutic advancements 
and diagnostics on an individual level regarding HNC.

In this era of rapid data growth, physicians, researchers, and data scientists must find unique 
solutions to filter relevant information due to the overwhelming volume of data.
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