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Abstract
Intraoperative molecular imaging (IMI) is a rapidly advancing technology that integrates molecular-level information 

with real-time surgical visualization, enabling precision tumor resection and improved surgical outcomes. By enhancing 
the ability to identify cancerous tissue during surgery, IMI helps surgeons to more accurately delineate tumors from 
healthy tissue, ensuring more complete resections. This article explores the applications, benefits, challenges, and 
future perspectives of IMI in cancer surgery. We discuss various imaging modalities, including fluorescence-guided 
surgery, positron emission tomography (PET), and intraoperative MRI, and how they contribute to better decision-
making during tumor removal procedures.
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Introduction
Cancer surgery, especially tumor resection, has traditionally relied 

on visual inspection, tactile feedback, and preoperative imaging. While 
these methods are effective to some extent, they often fall short when 
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in certain types of tumors or in situations where precise localization is 
critical.

Conclusion
Intraoperative molecular imaging is revolutionizing cancer surgery 

by offering real-time, molecular-level visualization of tumors during 
surgery. The integration of imaging modalities like fluorescence-guided 
surgery, PET, and iMRI into surgical practice has the potential to 
significantly improve the accuracy of tumor resections, reduce the risk 
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