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Epidemiology of Brain Metastasis

Primary site
Lung
Breast
Other known primary
Unknown primary
Melanoma
Colon

50%
15-20%
10-15%
10-15%
10%
5%

Relevant facts
Median survival
Mean age
Annual US incidence
Autopsy incidence
Clinical incidence
Metastatic/primary ratio

<1 year
60 yrs
>170,000
10-30%
15-30%
10:1M
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Pathophysiology

• Arterial circulation

• Batson venous plexus (pelvic and GI 
tumors)

Cerebrum (80-85%)

Cerebellum (10-15%)

Brain stem (3-5%)
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Clinical Presentation of Brain Metastasis

Symptom Percent
of 

Patients

Sign Percent
of 

Patients

Headache
Mental problems
Focal weakness
Ataxia
Seizures
Speech problems

49
32
30
21
18
12

Hemiparesis
Cognitive deficits
Sensory deficits
Papilledema
Ataxia
Apraxia

59
58
21
20
19
18
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Clinical Diagnosis of Brain Metastasis

• Contrast enhanced CT or MRI

MRI is more sensitive and spesific
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Differential Diagnoses:
Brain abscess
Hypertensive hemorrhage
Lymphoma
Stroke
Meningioma
Multicentric glioma
Brain vasculitis
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• Lesions are isointense to midly 
hypointense on T1-weighted

• Hyperintense on T2-weighted images
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Basic Score-Brain Metastases

• CHARACTERISTICS Points

• KPS >/= 70 1

• Age <65 1

• No Extracranial Disease 1

SCORE                                  0-3
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BS-BM- Highly Prognostic 

Score Median Survival (months)
3 24.6
2 6.6
1 4.7
0 2.8

• BMC Cancer 2007



Treatment Modalities

• Corticosteroids (dexamethazone 16-24 
mg/day)

• Surgery

• Whole brain radiotherapy (WBRT)

• Stereotactic radiosurgery (SRS)or 
stereotactic radiotherapy (SRT)

• Chemotherapy/radiosensitizers 
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Role of Surgery

• HISTOLOGIC DIAGNOSIS
Surgical Resection or Stereotactic Biopsy

• MASS EFFECT

requires surgical resection if tumor is 
accessible
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Surgical resection recommendations

• Good performance status

• Minimal or no evidence of extracranial 
disease

• Resectable single brain met

• WBRT should be considered to reduce the 
risk of local recurrence

• Alternative to surgical resection is SRS 
boost
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Whole Brain Radiotherapy
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• Standart treatment of brain metastasis

• Usually hypofractionated schemas

• Local control

• Quality of survival functions

• Neurocognitive impairments
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Whole Brain Radiotherapy
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Patchell, JAMA,1998

Surgery         S+WBRT

Local 
Recurrence

46% 10%          p<0.001

Distant Brain 
Recurrence

70% 18%           p<0.001

Neurological 
Death

44% 14%            p<0.003
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Stereotactic radiosurgery or
Stereotactic radiotherapy

• Fractionated or not fractionated

• After WBRT

• Survival ?

• Local control?

• Neurological side effects???
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SBRT SBRT 

CyberKnife

Tomotherapy

Trilogy

Radioative 
source-
based

Lineer  
Accelerator-
based

Particulary

Gammaknife

Rotating 
Gammaknife

proton
Heavy 

particules
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201- C0-60 source

GammaGamma--knifeknife
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Invazive frame.
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CyberknifeCyberknife

• First patient was on1994

• FDA approvement was on 
2001
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• Patient position is following up

• Cranial or extracranial

• Portal imagine after 3 shooting
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Cranial irradiation
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TomotherapyTomotherapy
ı
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Chemotherapy/radiosensitizers

• Systemic control

• Additive or synergistic effect with
radiotherapy

• Blood brain barrier

• New agents (efaproxial, Gliadin wafers etc.)
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Chemotherapy/radiosensitizers

• N= 740 with brain met
• Survival 8.1% at 2 yrs, and 4.8% at 3 yrs
• Highest survival for ovarian ca (23.9%), and lowest

survival in pts with lung CA .
• Prognostic factors: 

Age< 60 yrs
KPS>70
Single lesion
Surgical resection
WBRT
ChT
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Take home mesages
• WBRT is standart for multiple metastases
• Surgery is suitable for single met with high

KPS, and young pts
• Radiosurgery boost (with WBRT) may be 

considered in selected pts to improve local
control

• The use of radiosensitizers is not recommend
outside research studies

• The use of ChT as primary therapy for brain
met. or the use of ChT with WBRT to treat
brain metastases remains experimental
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Thank you….
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