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Introduction
Brain metastases are a significant complication of advanced cancer, 

affecting a substantial number of patients with primary tumors elsewhere in 
the body. Traditionally, the management of brain metastases has presented 
challenges due to the delicate nature of brain tissue and the potential for 
neurological deficits. However, advancements in radiation therapy techniques 
have revolutionized the treatment landscape, particularly for patients with single 
brain metastases. In this article, we explore the role of Stereotactic Radiation 
Therapy (SRT) in the management of single brain metastases, highlighting its 
efficacy, benefits, and evolving clinical applications. Brain metastases occur 
when cancer cells from primary tumors elsewhere in the body spread to the 
brain via the bloodstream or lymphatic system. While multiple brain metastases 
are common, a subset of patients presents with a solitary brain lesion, either 
as an initial manifestation or following successful treatment of primary tumors. 
Single brain metastases pose unique therapeutic challenges, as they require 
targeted intervention to control disease progression while minimizing damage 
to surrounding brain tissue [1].

Description
Stereotactic radiation therapy (SRT), also known as Stereotactic 

Radiosurgery (SRS) or Stereotactic Ablative Radiotherapy (SABR), 
represents a paradigm shift in the treatment of single brain metastases. Unlike 
conventional radiotherapy, which delivers radiation over multiple sessions, 
SRT delivers highly focused, high-dose radiation to the target area in a single 
or few sessions. This precision targeting allows for maximal tumor control 
while sparing adjacent healthy brain tissue, thereby minimizing the risk of 
neurological complications. Numerous clinical studies have demonstrated the 
efficacy of SRT in achieving local tumor control and improving overall survival 
in patients with single brain metastases. By delivering a concentrated dose 
of radiation to the tumor while minimizing exposure to surrounding brain 
tissue, SRT offers comparable or superior outcomes to surgery, with reduced 
risk of post-treatment complications and shorter recovery times. Additionally, 
SRT can be safely combined with systemic therapies such as chemotherapy 
or immunotherapy, further enhancing treatment efficacy and disease 
management [2].

Patient selection for SRT involves careful consideration of tumor 
characteristics, patient comorbidities, and treatment goals. Radiographic 
imaging, including Magnetic Resonance Imaging (MRI) and Computed 
Tomography (CT), plays a crucial role in delineating the size, location, and 
morphology of the brain metastasis, guiding treatment planning and target 
delineation. Multidisciplinary collaboration between radiation oncologists, 
neurosurgeons, and medical oncologists ensures comprehensive evaluation 

and personalized treatment strategies tailored to each patient's needs. 
Ongoing research and technological advancements continue to refine SRT 
techniques and expand its applications in the management of single brain 
metastases. Innovations such as advanced imaging modalities, real-time 
tumor tracking, and adaptive treatment planning enable further precision and 
dose optimization, improving treatment outcomes and minimizing toxicity. 
Additionally, emerging therapies such as immune checkpoint inhibitors hold 
promise for enhancing systemic and local control of metastatic disease, 
potentially synergizing with SRT to improve long-term survival and quality of 
life for patients [3,4]. 

The size and location of the brain metastasis influence treatment feasibility 
and outcomes. While SRT is well-suited for small to moderate-sized lesions, 
larger lesions or those located near critical structures may pose challenges in 
achieving adequate target coverage while minimizing toxicity. In such cases, a 
combination of SRT with other treatment modalities, such as surgery or Whole-
Brain Radiation Therapy (WBRT), may be considered to optimize disease 
control and preserve neurological function [5].

Conclusion
Stereotactic radiation therapy represents a cornerstone in the management 

of single brain metastases, offering precise and effective treatment while 
minimizing the risk of neurological complications. With its ability to deliver high-
dose radiation to the target area in a focused manner, SRT has transformed the 
treatment landscape for patients with solitary brain lesions, providing a viable 
alternative to surgery with comparable or superior outcomes. As research 
and technology continue to evolve, the role of SRT in the management 
of single brain metastases will likely continue to expand, offering hope and 
improved outcomes for patients facing this challenging diagnosis. Despite its 
precision, SRT carries the risk of radiation-induced toxicity to surrounding brain 
structures. Careful treatment planning, dose optimization, and adherence to 
dose constraints are essential to minimize the risk of adverse effects such 
as radiation necrosis and cognitive decline. Advanced imaging techniques, 
such as functional MRI and positron emission tomography (PET), may aid in 
identifying critical structures and optimizing treatment margins to spare healthy 
brain tissue. 
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