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*Discuss the role of whole brain radiotherapy in 

preventing the development of brain 

metastases in small-cell and non-small cell 

lung cancer

*Discuss the role of radiosurgery in managing 

brain metastases from NSCLC

*Discuss the role of WBRT in conjunction with 

surgery or SRS
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*Although SCLC responds dramatically to chemotherapy, it does 

not readily penetrate the BBB, resulting in a microscopic 

sanctuary site.

* Intracranial failure rates therefore remain very high

*Because of the innate sensitivity of SCLC to XRT, low dose 

cranial treatment should reduce the likelihood of developing 

brain mets

*Several clinical trials have validated this and a large 1999 

meta-analysis showed that PCI reduces the 3-year rate of brain 

mets by 25% and improves survival by 5% 



First -Line Chemo-RX:

Response of Asymptomatic Brain Metastases 

From Small -Cell Lung Cancer to Systemic 

First -Line Chemotherapy* 

Tatjana et al.,  J. Clin Oncol vol 24,  pp2079 -2083, 2006

Systemic Response Rate : 

73%

CNS Response Rate: 27%

*Cyt, Adria, & VP16



Meta-Analysis of Prophylactic 

Cranial Irradiation
Auperin et al, NEJM, 1999

n 7 randomized trials, 

987 pts with CR; 

almost all had LS Dz

n 5% increase in 

survival at 3 yrs

n Higher dose improved 

local recurrence but 

no effect on survival

Death Brain Mets

54%®risk16% ®risk



PCI in ES-SCLC - Study Design

Slotman B et al NEJM: 2007

Chemotherapy 

(4-6 cycles)

No PCI

PCI

20-30 Gy in 

5-12 fractions

R

No response

Any response

< 5 weeks

4-6 weeks

Stratification: - Institute

- Performance score

Primary endpoint ïreduction in risk of symptomatic 

brain mets (HR=0.44)



Symptomatic brain metastases

Months from moment of 

randomization



Months from moment of 

randomization

Global Health Status

Hair Loss

Fatigue
Role Functioning

Cognitive Functioning Emotional Functioning

Slotman JCO, 2009



Summary: PCI in ES-SCLC

ÁPCI significantly reduces the risk of 

symptomatic brain metastases (p<0.001; 

HR=0.27; 14.6 vs. 40.4% at 1 yr)

ÁNo difference in time to extra-cranial 

progression

ÁPCI significantly prolongs failure-free survival 

and overall survival (Overall survival: p=0.003; 

HR=0.68; 27.1 vs. 13.3% at 1 yr)

ÁPCI is well tolerated and does not substantially 

influence global QoL/health status/cognitive 

function
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No 

progression 

after curative 

therapy for 

Stage IIIA/B 

NSCLC*
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PCI

30Gy at 2Gy/Fx

Stage

1. IIIA

2. IIIB

Histology

1. SCCa

2. Non-SCCa

Treatment

1. Surgery

2. No Surgery

*No CNS metastases by 

brain MRI or CT
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Accrual: Sept. 19, 2001 ïAug 30, 2007

Early closure due to slow accrual

Targeted Accrual 1058

Actual 356

Ineligible 9

Withdrew Consent 7

Evaluable 340

All patients potentially followed a minimum of 12 months
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PCI Observation

1 yr OS 75.6% 76.9% p=0.86

MS (mos) 25.8 24.8
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PCI Observation

1 yr DFS 56.4% 51.2% p=0.11
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*

PCI Control

CNS Mets 7.7% 18.0% p=0.004
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Study

CNS Failures

N No PCI PCI    p value

VALG, JAMA 1981 281 13% 6% 0.04

MDACC, J Neuro-Onc 1984 97 27% 4% 0.002

RTOG 8403, IJROBP 1991 187 19% 9% 0.1

Pottgenet.al, JCO 2007 112 24% 9% 0.02

Movsas et.al, ASTRO 2009 340 18% 8% 0.004

Cumulative Experience 1017 13-27% 4-9%

All PCI NSCLC Trials Show Benefit

Prospective Randomized Trials of PCI in NSCLC


