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Introduction 
Imaging AI holds immense potential across various clinical applications. In medical imaging, AI aids 

clinicians in identifying and segmenting anatomical structures or pathologies in images, such as tumors, 
organs, or blood vessels. Its capabilities include pattern recognition, such as detecting nodules in lung CTs or 
hemorrhages in brain MRIs, and performing quantitative analyses, such as measuring tumor volumes or 
changes in tissue density to guide treatment planning. Particularly in radiosurgery, AI's impact is significant 
due to key factors like imaging-guided procedures, computational intensity, and the need for longitudinal 
monitoring of therapeutic effects. Imaging AI can optimize radiosurgical workflows, supporting 
neurosurgeons, neuroradiologists, radiation oncologists, nuclear medicine specialists, and other clinicians, 
especially when the AI is seamlessly integrated into clinical services. 

Clinical Applications of Imaging AI in Radiosurgery 
Imaging AI has a variety of clinical applications, including: Detecting target lesions, Segmenting and 

defining target volumes, Integrating AI models with treatment planning systems, Quantitatively monitoring 
treatment responses, Adjusting treatment regimens as needed. 

"Multi-Model" and "Multi-Modal" AI 
The integration of "multi-model" AI, which targets organ- or disease-specific imaging, offers clinicians a 

comprehensive approach to imaging diagnosis, cancer staging, and treatment planning. In contrast, "multi-
modal" AI combines data from laboratory results, pathological findings, and imaging, providing a broader 
perspective that helps develop more effective treatment strategies. 

Federated Learning in Radiosurgery 
Federated learning (FL) provides a machine learning framework that leverages data from multiple 

institutions to create extensive clinical datasets, such as electronic health records (EHRs), imaging, genomics, 
speech reports, and disease coding. In radiosurgery, FL enhances the development of AI models by enabling 
collaborative training across institutions without sharing sensitive patient data. This decentralized approach 
ensures data privacy while allowing the creation of generalized, robust AI models with a higher clinical 
impact. Importantly, FL ensures that AI models remain trustworthy, transparent, interpretable, and clinically 
verifiable. 

Large Language Models in Clinical Decision-Making 
Large Language Models (LLMs) have transformed various industries, including healthcare, by 

revolutionizing natural language processing. In medicine, LLMs offer valuable assistance by interpreting vast 
amounts of medical literature and providing clinical advice. Integrating LLMs with computer vision has 
opened new opportunities for clinical decision-making, where systems can analyze imaging characteristics to 
identify patterns and abnormalities. 

These systems, powered by Chain of Thought (CoT), and Retrieval-Augmented Generation (RAG) techniques, 
can recognize specific imaging features, correlate them with clinical data, and suggest potential diagnoses. 
This capability supports clinicians in interpreting imaging studies, proposing potential conditions, and crafting 
personalized treatment strategies. 

The Future of AI in Radiosurgical Services 
AI's role in the ecosystem of radiosurgery is poised to expand. In the near future, AI models will become 

even more integral to radiosurgical services, assisting clinicians with initial reads, triaging imaging studies, 
and optimizing workflows of treatments. Ultimately, AI will enhance treatment outcomes by facilitating more 
precise and effective therapeutic interventions. 




