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Low-Dose Gamma Knife Radiosurgery Plus Whole-Brain Radiation Therapy for
Advanced Stage Brain Metastasis
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From November 2013 to March 2016, 42 patients were treated with Gamma Knife
(GK) followed bywhole-brain radiotherapy (WBRT) for brain metastasis (BM) with (n = 21) or without
(n = 21) meningeal dissemination.The median prescribed dose of GK was 14 Gy at the periphery. The
median WBRT dose to isocenter was 30 Gy in 10 fractions. The median number of target BM was 15.
33 did not develop further recurrence until death or last follow-up, while 9 developed recurrence.
With a follow-up period up to 24 months, the overall survival rate was 34% at 12 months and median
survival time was 8 months. The cumulative incidence of intracranial recurrence was 23% at 12
months. Treatment with low-dose GK followed by WBRT for advanced-stage BM appeared to contribute to
local control. Adverse events were mostly acceptable.
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primary endpoint
secondary endpoints

KPS MMSE Mini Mental Status
Examination
2013 11 2016 3 42
13 29
65
24 15 3
Patient number 42
Age (years), range (median) 43-81 (65)
Gender, male/female 13/29
Performance status (0/1/2/3) 0/12/28/2
RPA (1/2/3) 1/33/8
Primary tumor site
Lung/Breast/Stomach/Pharynx/Unknown 24/15/1/1/1
Extracranial lesions, Yes /No 37/5
10 or more BMs, Yes / No 37/5
Tumor diameter > 3, <4 cm
Yes/No 7/35
BMs with meningeal dissemination
Yes/No 21/21
14Gy
50
30Gy/10Fr
15 2
34
12
42 28 -
17 ,2 .1
24 1 34%
7 1
23 (Fig.1)
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Months after RT
Number at risk
All patients 42 23 11 7 2 All patients 42 16 7 4 0

RPA (recursive partitioning analysis)
5 7 8
31% (Fig.2)
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) Months after RT
Number at risk
Class I 1 0 0 0 0 Class T 1 0 0 0 0
Class T 33 18 8 5 1 Class T 33 11 4 2 0
Class I 8 5 3 2 1 Class I 8 5 3 2 0

Graded Prognostic Assessment (GPA)

Criteria For Brain Metastases 0-1
1.5-2.5 3 3.5-4 4
0-1 33 1.5-2.5
9
Variable 0 Points 0.5 Points | 1 Point
Age > 60 50-59 <50
KPS <70 70-80 90-100
Cranial Mets >3 | 2-3 1
Extra-cranial Mets Present | Absent
0-1 8
1.5-2.5 4.5
(p=0.45) 0-1
24% 1.5-2.5 21%

(p=0.51) (Fig.3)
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