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Fig. 1. Graph showing a Kaplan—-Meier survival

curve of 177 procedures/156 patients.
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Table 1. Number of metastatic lesion according to primary cancer

Primary Number of lesion

cancer Single 2-5 6-10 More than 10 Total
Lung 35 43 14 11 103
Breast 7 10 0 1 18
Kidney 4 6 2 0 12
GI tract 1 10 1 0 12
Others 16 14 1 1 32

Total 63 83 18 13 177"

* ! Total number of Gamma knife radiosurgery procedures
GI @ gastrointestinal

T3 AR e Ales st Aol wel Ay gAbd A5k e
Azo] o] MAHAY F-= A=, AA AR e Als 177719
d-oll M 34.5%0 M A= FAPD A =57F B A tH(Table 2).

Table 2. Table showing other treatments combined with GKS

Tx. modality Number of procedure Percentage
GKS only 34
C/O + GKS 39 65.5%
GKS + WBRT 38
C/O + GKS + WBRT 23 34.5%
Total 177" 100%

GKS : gamma knife radiosurgery

C/O : craniotomy and tumor removal

WBRT : whole brain radiotherapy

% . Total number of Gamma knife radiosurgery procedures

% A TR 2] Holrt &A% A= 437459 o, 132750l A
wAdoluk ZA ). YEkete] WMoz 2 Abgst A= AA64H =
45molglom, HHol2 QId AAsHH Y] A 1474 9-5oH, 1 9

of A 9912 ok & gl 5757k Uitk olsh o] gmite] T WA

fxpe] FF AR 53440 (range 16.68~T79.74) o, Fhulitel = 4

=
FES W PA B KPS A5 FABRE Aol {7, Qe
A, Ad AR WA KR, B o), Awere] FHE



Cox proportional hazard model®] W= tfYstAt. 3kAe] %=7] KPS
Aol Avpufo]l L WAL Fas WS FA] TR Hol fFek o
webel AL ghxke] AEEY uidde Il e dAER UE
Wt (Table 3).

o

Table 3. Analysis of prognostic factors for patient survival

Variables P value” Favorable group
Initial KPS 0.0003 higher KPS
Extracranial Mets** 0.0000 no extracranial Mets
Primary disease’ 0.0002 controlled group
WBRT' 0.3576 not significant
Primary cancer’ 0.2998 not signigicant
Age 0.9111 not significant

#* 1 Cox proportional hazard model multivariate analysis

## 1T : These variables are group into Yes and no.

1 : Primary disease are grouped into 4 states (controlled state, progressive state, under treatment and
others)

T : This variable is grouped into 5 organs(Lung, breast, Gi tract, Kidney,and others)

WBRT : whole brain radiotherapy, KPS ; Karnofsky Performance Scale

ofN
(7
lo
ofo
2
[4>~1
M
ol
>~
ol
X
2
il
1o
ok

zho] 7hsstol B A iAol HAT HAA 382709 HRF
53709 WwWo] A AfE B

M £A4LE Wit 4.2cc(0.0003cc~50.1cc) Fom HIALA S22 WA}
Ao Hugako]l H28.5Gy(10Gy~45Gy)d o, S 7ha)x
WAL 2 (marginal dose)S 4ol AR5} tH(Table 4).
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Table 4. Tumor volume and GKS dose

Mean Range
Tumor volume(cc)' 4.2 0.0003~50.1
Maximal dose(Gy) 28.5 10~45
Isodose line(%) 54.6 40~95
Margin dose(Gy) 16.2 8~27

1 :; Leksell GammaPlan were used to measure the tumor volume on MRI(magnetic resonance image).

Aekel TRt AY WAPAAI RS = AEEe 22 FHor #
Frotel #A4E WgE AREFoen, o] HFEFY A= A HE AT
e sHEE vk B 38270 MWT 9 el fiAE AL
3017H%1aL, et apfto A8k T2 8171 itk

AR o] e AiE TEHERTFES oy Qs TS HA=
Aol FAEH on7t =4 AH-E Cox proportlonal hazard model<
ool Hlth ¢ FF 0.052 s tdd HIFE FTollv TaYA
of fFejet ule dF= 71 WM HolA LOLE‘r(Table 5).

Table 5. Analysis of prognostic factors for local control

Variables P value'
Margin dose 0.0568
Tumor volume(cc) 0.0919
WBRT 0.6555
Tumor location* 0.7449
Primary cancer* 0.1034

1 : Cox proportional hazard model mutivariate analysis

T @ All locations are divide into two(supratentorial or infratentorial).

* @ This variable is grouped into 5 organs(Lung, breast, Gi tract, Kidney,and others)
WBRT : whole brain radiotherapy
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Abstract

Clinical analysis of Gamma knife radiosurgery for brain
metastases ; prognostic factor for survival and local control

Jun Hyung Cho
Department of Medicine

The Graduate School, Yonser University

(Directed by Professor Yong Gu Park)

The author analyzed 156 patients underwent gamma knife
radiosurgery between May 1992 and December 2002, and conducted
an analysis of prognostic factors for patient survival and local
control of brain metastases after gamma knife radiosurgery.

Mean follow up duration was 11.6months and mean number of
lesion was 3.4. The most common primary site was lung and then
breast followed. Mean tumor volume was 4.2cc and mean margin
dose was 16.2Gy.

In the survival analysis, 6 months, 12 months, and 24 months
survival rate were 85.1%, 64.2%, and 47%, respectively. Multivariate
analysis revealed that KPS score, no evidence of extracranial
metastases, and controlled primary disease were significantly related
to patient survival.

For local control, there was no statistically significant factor.
Adjuvant whole brain irradiation after Gamma knife radiosurgery also

did not significant influence on the local control.

Key Words ; gamma knife radiosurgery, metastatic brain tumor,

prognostic factor, survival, local control
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