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Incidence

• 15-30% of patients with solid tumours will 
develop brain metastases

• Most common primary sites are:
– Lung
– Breast
– Melanoma
– Renal
– Colorectal



Changing pattern of brain 
metastases

1983-1989 2003-2009

Lung 52% 40%
Melanoma 5% 9%
Breast 17% 17%
Renal/
Colorectal8% 24%

Neider et al 2011



Diagnosis of brain metastases

• CT scan: screening
– Will detect lesions 3-4mm

– Oedema may be prominent with midline shift

– Lung and breast often similar to normal brain

– Most enhance with IV contrast

– On CT approximately 50% will be solitary

• MR scan: definitive
– More sensitive

– 10% have haemorrhage

– Gadolinium enhanced MR will identify multiple metastases in 
2-11% of CT defined solitary mets

– Functional MR may have a role







Management of brain  metastases



Suspicious symptoms 
radiological diagnosis

Known primary NO

CT CAP
BIOPSY

YES

?STEROIDS
?ANTICONVULSANT

ANALGESICS   

?GCT OR LYMPHOMAOTHER HISTOLOGY   

CHEMOTHERAPY?SURGERY
?RADIOTHERAPY
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Management of brain metastases

SOLITARY
(1-4)

MULTIPLE

OPERABLE INOPERABLE

SURGERY

POST OP RT

SRS

ASSESS RPA

RPA I or II RPA III

WBRT BSC

RECURRENCE

? REOP   ?SRS

?RETREAT



Solitary metastases

• Surgery alone

• Surgery + post op radiotherapy
– + WBRT
– + SRS

• RT alone
– Whole brain radiotherapy
– Radiosurgery



Surgery + post op radiotherapy



Surgery + post op radiotherapy



Radiosurgery or Surgery
for 1-3 metastases



Global Physical

Cognitive Emotional

Role Fatigue



Solitary metastases

• Surgery alone

• Surgery + post op radiotherapy

• RT alone
– Whole brain radiotherapy
– Radiosurgery



Solitary brain metastases:
RadioSurgery

• Gammaknife

• Stereotactic linear 
accelerator 
techniques









Surgery vs SRS

• No RCT: three retrospective analyses

Muacevic Schoggl McNeil
n=108 n=133 n=97

All subject to selection bias
No difference for survival 
or Local control shown



Randomised trials of 
SRS vs WBRT + SRS



Local control

Survival



Probability of significant neurocognitive decline



et al

Verbal memory

Visual memory

Attention Executive functioning

N=97

Median survival :7.7mo
1yr survival: 30%

Pre SRS:
53% below expected 

in at least 1 domain

Compliance:
84% at 6months





Solitary brain metastases

• Operable single lesions: surgery

• Postop radiotherapy recommended
– SRS

• Inoperable 1-4 lesions: SRS  alone





Multiple brain metastases

• Radiotherapy
– Dose fractionation
– Patient selection

• Chemotherapy
– Patient selection



SURVIVAL

Dose <30Gy/10f vs 30Gy/10f control

Dose >30Gy/10f vs 30Gy/10f control



Dose >30Gy/10f vs 30Gy/10f control

Dose <30Gy/10f vs 30Gy/10f control

NEUROLOGICAL FUNCTION





Hippocampal sparing



Hippocampal sparing





Chemotherapy for brain 
metastases

• Highly chemosensitive tumours:
– Germ cell, Lymphoma

• Moderate chemosensitive tumour:
– SCLC
– Breast



Chemotherapy for brain metastases:
Choriocarcinoma Rustin et al

• 25 patients: 22 on CT (18 solitary)
3 raised CSF HCG

• EMA CO:
– 18 primary presentation: 13/18 CR 
– 7 recurrences: 2/7 CR



Chemotherapy for brain metastases:
Germ cell

• Fossa et al: 56 45% CSS

• Bokemeyer et al: 18 33% survived

• Lester et al: 5 80% survival

• Rustin et al: 10 80% survival



Breast

Lung



Melanoma

Lung Renal





25 case reports!

Ipilimumab

Venmurafenib

13 open trials
15 published



Multiple brain metastases

• Radiotherapy
– Dose fractionation
– Patient selection

• Chemotherapy
– Patient selection





Zindler et al 



Recursive partitioning of prognostic 
factors in RTOG trial

1200 patients
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Recursive partitioning of prognostic 
factors in RTOG trial

1200 patients





Zindler et al 





et al



‘If the only tool you have is a 
hammer then you tend to see 
every problem as a nail’

Abraham Maslow





Supportive care management of brain 
metastases: what is known and what we 

need to know [Tsao et al 2003]

‘the optimal management of brain 
metastases remains elusive. The 
magnitude of benefit of using WBRT 
above supportive care alone is 
uncertain’



Symptom response after palliative radiotherapy for patients with brain 
metastases [Bezjak et al 2002]
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Symptom response after palliative radiotherapy for patients with brain 
metastases [Bezjak et al 2002]



Symptom response after palliative radiotherapy for patients with brain 
metastases [Bezjak et al 2002]







Cochrane meta-analysis 2007 
& 2012

Supportive care versus whole brain radiotherapy

• There is a lack of high quality randomized evidence to 
clarify the value of WBRT versus supportive care alone 

• Supportive care alone is an option (for example, for patients 
with poor performance status or widely disseminated 
cancer based on short life expectancy). 

• There is lack of contemporary high quality trials to guide 
practitioners as to which subsets of patients with brain 
metastases should be managed with supportive care alone 
without whole brain radiotherapy.
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Conclusion
• SOLITARY (1-4)

– SURGERY + SRS
– SRS  alone

• MULTIPLE
– CHEMOTHERAPY for 

• GCT, LYMPHOMA
• ?breast, SCLC, 
• ??ALK+ve NSCLC, B-RAF+ve melanoma

– WBRT
• RPA I/II

– BSC
• RPA III


