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Brain Metastases

• Outnumber Primary Brain Tumors by more than 10:1
– Estimate: 100 – 300K / year in US (and rising due to use of 

MRI and better systemic therapy)
• 20% solitary, 80% multiple @ Dx
• Treatment – symptoms, PS, Histology, # and size mets, systemic 

disease 
– Surgery, SRS, SRT, WBRT, Drugs, Supportive Care



“Traditional” Therapy: 1990-2000’s

• Surgery for solitary, accessible, and/or 
symptomatic lesions (Patchell, 1990)

• SRS - 1 – 4 lesions, < 2.5 - 3cm
• SRT - 1 – 4 lesions , > 2.5 - 3 cm
• WBRT > 4 lesions



Whole Brain RT 

• Historical mainstay for multiple mets
• Benefit called into question:

– Poor tolerance in elderly and low PS
– 3 Randomized trials of Surgery or SRS +/- WBRT showed no 

survival/QOL advantage despite decrease in brain failure
• Improvement in ability to diagnose and treat numerous small 

lesions with SRS/SRT (deployment of LINACS/GK, planning 
systems, frameless rx)



WBRT: QUARTZ Trial 

Lancet, 10/2016



WBRT: QUARTZ Trial 

• Quality of Life After Treatment  for Brain Metastases 
– NSCLC only, UK/Aus. Centers
– 20 Gy WBRT vs Supportive care
– Overall – no improvement in survival, steroid use, QALY but OS 

was very poor (50% 8 weeks)
– Subgroup – patients younger than 60, good PS, and controlled 

systemic disease MAY have survival and QALY benefit



WBRT: QUARTZ Trial 

“Improved survival with WBRT was shown for younger patients, particularly those 
Aged younger than 60 years (figure 3, appendix p 6). Other, non-significant, 
associations also suggested a potential survival benefit with WBRT for patients with 
good  performance status and a controlled primary NSCLC”



JLGK0901: SRS for > 4 mets

• Japanese GammaKnife Consortium (23 centers, ‘09-’12)
• 1194 patients with 1- 10 mets treated with SRS (no-WBRT upfront)
• Prospective Observational Noninferiority Study to examine OS 1 vs.  

2-4 vs. 5-10 lesions

Lancet, 4/2014



JLGK0901: SRS for > 4 mets

• OS 13.9 m (1 met) and 
10.8 m (2-4 AND 5-10 
mets)

• No measure diff. in 
Secondary Endpoints for 
2-4 and 5-10 (neuro 
death, LR, new lesions, 
LMD, salvage SRS or 
WBRT, neurocognitive 
fxn)

Lancet, 4/2014











SRS for 2 brain metastases
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Metastatic Bladder Carcinoma: 
2 Mets with Symptomatic Edema

Surgical resection of 
larger symptomatic 
met and SRS to both 

lesions
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60F with metastatic Renal Cell Carcinoma with multiple 
falls, Pontine brainstem mass and hydrocephalus
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Hydrocephalus treated with endoscopic third 
ventriculostomy (ETV).  Tumor treated with 5400cGy/30Fx

        

        

        

        

        

        

6 months after SRT 13 months after SRT
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