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Background: Of patients with solid tumors, an estimated 10-40% develop brain metastases. This 
incidence likely is rising due to improvements in cancer survival rates (1). When brain metastases are 
diagnosed, radiation therapy may be an option, but several factors need to be taken into consideration. 
The first point of decision-making is to consider if any cancer-directed therapy is appropriate. Many 
patients with untreated brain metastases, especially those with a short prognosis (weeks or less) and 
comfort-focused goals of care, may die peacefully and comfortably with the help of good supportive care. 
If radiation-based therapy is indicated and pursued, patients and clinicians should be aware of the 
common radiation-based treatment modalities. This Fast Fact provides a primer for the generalist clinician 
regarding the most commonly available radiation-based treatment modalities: stereotactic radiosurgery 
(SRS), whole brain radiation therapy (WBRT), and hippocampal avoidance WBRT (HA-WBRT).  
 
Decision-making: When deciding treatment options for patients with brain metastases, clinicians must 
consider tumor factors (primary tumor site, molecular profile, number, volume, and location of brain 
lesions, presence of extracranial or leptomeningeal disease), patient factors (age, functional status, 
comorbidities, goals of care, prognostic understanding), and symptom burden (presence or likelihood of 
tumor-related headaches, seizures, motor deficits, etc.). Both SRS and WBRT involve a significant time 
investment and cost, and have the potential to cause fatigue, memory impairment, and neurological injury 
due to inflammation. Furthermore, radiation treatment may delay hospice enrollment (if that is a goal) (3). 
While cancer-directed radiation may increase lifespan, offer some preservation of cognitive function, and 
relieve headache pain, vision loss, and seizures, it is important to determine whether this time spent in 
treatment and monitoring aligns with the patient’s preferences. Furthermore, prognosis is variable among 
those with brain metastases and may range from 2-47 months depending on the malignancy type and 
treatment options (1). Consultation with specialists (particularly radiation oncology and neuro-oncology), 
often is recommended to gauge this complicated benefit versus harm ratio. In general, radiation-based 
therapy is most beneficial for patients with a prognosis of at least several months.  
 
Treatment modalities and considerations: Discussion of an individual case in a multidisciplinary tumor 
board is a common and efficient way to identify optimal treatment modalities that are patient specific. 
Generally, this includes the input of clinicians from various specialties including radiation oncology, 
radiology, neurosurgery, medical oncology, neuro-oncology, etc. These recommendations are then 
shared with the patient or surrogate and a shared decision-making model is utilized. Three main types of 
radiation-based treatment modalities exist, and sometimes a combination of these modalities is pursued.  
1. SRS involves targeted, high-dose radiation to brain tumors while aiming to spare normal tissue. It is a 

highly precise procedure requiring head fixation (with pins) and mild/moderate sedation for a 30–45-
minute period. It is usually performed by the neurosurgery and radiation oncology team together in 
one or more sessions, depending on the size of the tumor and treatment plan. SRS is the treatment 
of choice for patients with a few metastatic lesions (e.g., <10), higher prognostic scores, and lower 
tumor burden. There is growing evidence to suggest that even in some patients with >10 lesions, 
SRS can offer comparable overall survival to WBRT with fewer neurocognitive adverse effects. 
However, treatment with SRS alone is also associated with higher rates of new brain metastases and 
greater need for re-treatment (4-6). Inflammation-based treatment-related side effects include 
headaches, dizziness, seizures, or other focal neurological symptoms. 

2. WBRT is a type of external radiation delivered to the whole brain usually over the course of 1-3 
weeks (course varies depending on tumor type, patient tolerance, and treatment fractionation). It is 
most often completed over many sessions as an outpatient procedure without sedation (since it does 
not require precise targeting, head fixation). While WBRT is associated with greater adverse effects 
(more fatigue, hair loss, greater risk of cognitive decline) than SRS, it offers a broader area of 
intracranial tumor control and may be indicated in patients for whom SRS is not an option. This 



includes those with leptomeningeal disease, heavy metastatic burden, and/or a prognosis that is 
anticipated to be measured in months (2). Several studies show that patients with a better initial 
prognosis who received WBRT plus SRS later on in their illness course had improved survival 
compared to those who received WBRT alone. There is mixed evidence on the benefit of WBRT plus 
SRS when compared to SRS alone (7).  This suggests that when appropriate, SRS may be the most 
effective standalone treatment (7). 

3. HA-WBRT: When anatomically feasible, HA-WBRT has emerged to limit neurocognitive decline from 
radiation-induced hippocampal atrophy and stem cell injury (8-10). However, because cognitive 
decline in patients with expected lifespan <4 months is largely attributed to disease progression and 
other factors, HA-WBRT may not provide additional benefit to these patients (10).  

 
Cost: While most insurance providers cover the cost of WBRT and SRS for brain metastases, cost can 
still be a limiting factor for many patients. Additionally, hospice programs may be unable to assume the 
cost of these therapies. SRS and HA-WBRT, being more specialized procedures, typically cost more than 
WBRT, and SRS may have additional costs associated with the potential need for salvage therapy.  
 
Management of neurotoxicity: The neurocognitive effects of radiation, especially WBRT, have been 
linked to hippocampal stem cell injury and alterations in the relative levels of NMDA and GABA. The 
NMDA-antagonist memantine (usual daily dose of 20 mg) has been shown to be effective in preserving 
patient-reported cognition, executive function, and episodic memory without significant changes in 
survival (11-13). It is usually started within three days of WBRT or HA-WBRT initiation and taken for up to 
24 weeks. Its use has not yet been studied in patients undergoing SRS (11).  
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