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This presentation discusses radiation therapy for brain 
cancer

Adults

Children

Targeting treatment

Screening symptoms



Beau Biden

Case study: Weakness and disorientation while on 
vacation

44 year old man seeks medical attention
for sudden symptoms



Brain cancers can be metastatic or primary

Metastatic: Cancer 
spread from 
another site

Primary: Cancer 
that starts in the 
brain



For metastatic brain tumors, you must identify the 
original cancer site for effective treatment

Systemic Therapy



For metastatic brain tumors, treating the brain tumor 
can be done using multiple approaches

Surgery* (Dr. Noh)

Radiation Therapy Supportive Care

Systemic Therapy



Radiation is a form of energy



Radiation therapy uses high energy particles to damage 
DNA in sensitized cancer cells



For metastatic brain tumors, brain radiation can be more 
or less targeted, depending on where the disease is



Even when the whole brain must be treated, targeting can be 
done with sparing of the hippocampus, our memory center

Hippocampal sparing Whole Brain 
Radiation Therapy

Hippocampus
(single)

Hippocampi
(paired)



For primary brain tumors, tissue and gene analysis is critical to 
determining the best, safest treatment 

Tissue subtype: Where did it arise?
Genetic changes: What drives its growth?



Children/young adults have very different brain cancers than 
adults do, but the approach is the same

Tissue subtype: Where did it arise?

Genetic changes: What drives its growth?



Case study: Morning headaches, vomiting, and imbalance

Brain MRI (Horizontal section)

13 year old boy with 
progressive symptoms 
over 3 weeks is brought 
to his doctor



Medulloblastoma is a cancer that arises from the cerebellum 
and can spread to the spinal cord

Anatomy
Genetic predisposition



Medulloblastoma is treated with surgery, chemotherapy, and 
radiation

Surgery Radiation TherapySystemic Therapy



Medulloblastoma radiation is directed to the brain and spinal 
cord and can be targeted with proton therapy

Standard planning Proton therapy       Proton (sparing vertebrae)



Due to its complexity, childhood cancer is best managed on a 
clinical trial



While there are no screening tests recommended for brain 
cancers, please see a Medical Professional for these symptoms

Subjective
Appetite
Balance
Motor/Sensory

Objective
Weight
Eye exam
Neurological testing



In summary, brain cancer is best managed with targeted 
treatment that improves outcomes and minimizes side effects

Molecular/Genetic
targeting

Aim More Shoot Less

Radiation sensitizers

Smaller targets
Better imaging

Risk groups

Organ
sparing

Protons
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Metastatic brain tumors most often come from the 
lung, breast, skin, kidney, and GI tract



Medulloblastoma can be separated into groups based 
on the driver (activating) gene
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