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Abstract
Cancer continues to be a major global health challenge, driving continuous efforts to enhance oncologic imaging 

techniques for improved diagnosis, treatment planning, and monitoring. In this comprehensive review, we explore 
the significant developments in oncologic imaging over the past decade, highlighting their potential impact on cancer 
care. Multipara metric imaging has emerged as a powerful approach, combining different modalities to provide a 
more comprehensive evaluation of tumors. Techniques such as PET/CT and PET/MRI have enabled the fusion of 
molecular information with anatomical images, leading to enhanced sensitivity and specificity in tumor detection and 
staging. Radionics and radio genomics, utilizing quantitative imaging features and genetics, have paved the way for 
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demonstrated exceptional performance in di�erentiating malignant 
from benign lesions, thereby reducing diagnostic uncertainties and 
unnecessary biopsies. Furthermore, ML-based predictive models have 
shown promising results in identifying patients who may bene�t from 
speci�c treatments, optimizing treatment planning, and predicting 
treatment response.

Molecular imaging and targeted radiotracers: Visualizing 
cellular processes

Molecular imaging has opened new frontiers in oncology, 
enabling the visualization of speci�c molecular and cellular processes 
within tumors. Targeted radiotracers, such as those used in Positron 
Emission Tomography (PET) and Single-Photon Emission Computed 
Tomography (SPECT), can bind to speci�c receptors or biomarkers 
expressed on cancer cells. �is approach allows for non-invasive 
assessment of tumor biology, including metabolism, proliferation, and 
receptor status. With the development of novel radiotracers, molecular 
imaging holds tremendous potential for early cancer detection, 
treatment selection, and therapy monitoring.

Functional MRI: Beyond morphology

Functional Magnetic Resonance Imaging (fMRI) techniques have 
expanded the capabilities of MRI beyond mere anatomical visualization. 
Di�usion-weighted imaging (DWI), perfusion-weighted imaging 
(PWI), and dynamic contrast-enhanced MRI (DCE-MRI) o�er insights 
into tissue microstructure, blood �ow, and vascular permeability, 
respectively. �ese functional parameters aid in distinguishing between 
healthy and malignant tissues, identifying tumor aggressiveness, and 
assessing treatment response. Moreover, functional MRI provides 
valuable information about tumor heterogeneity, which is crucial in 
devising targeted therapies.

Interventional oncologic imaging: Guiding precision 
therapies

Advancements in interventional oncologic imaging have 
transformed cancer treatment strategies. Image-guided interventions, 
including percutaneous biopsies, radiofrequency ablation, and image-
guided radiation therapy, allow for targeted delivery of therapies directly 
to the tumor site. Additionally, real-time imaging during procedures 
enhances accuracy and reduces the risk of complications. Interventional 
oncologic imaging plays a pivotal role in minimally invasive therapies, 

making treatment options more accessible to patients who might not be 
suitable candidates for traditional surgical approaches [8-10].

Conclusion
Oncologic imaging has witnessed tremendous advancements, 

signi�cantly impacting cancer care and management. �e integration of 
multipara metric imaging, AI and ML, molecular imaging, functional 
MRI, and interventional techniques has enabled a more comprehensive 
and personalized approach to cancer diagnosis, treatment planning, 
and therapy monitoring. As research continues to push the boundaries 
of innovation, the future of oncologic imaging holds the promise of 
further improving cancer outcomes, providing hope to patients and 
healthcare professionals alike. With ongoing collaboration between 
researchers, clinicians, and imaging technologists, the journey towards 
conquering cancer remains steadfast and full of potential.
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