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Table 1. Treatment Methods

FSRT after
FSRT*
Tumors only Operation Post-operative Total
recurrence
Pituitary adenoma 2 9 1 12
Craniopharyngioma 0 4 1 5
Meningioma 4 6 0 10
Acoustic neurinoma 5 3 1 9
Total 9 22 3 36

"FSRT : Fractionated Stereotactic Radiotherapy

el

222 ¢ LY B0 e 22 EF9 SAMEXZS2 oiH] Z

(marginyg- 7L 85~90%2] TAF FAol| 25~35 Gy7HA
ZzAs3ict

S A2 A g ¥ A e 130 HHeR, o
o|¥oll= 7Y ZHH o' Aol WA AR X
2 ¥ A 2d2 3~ o r, I o|foll= oY 714
o2 ZEIsk52 e (computer tomography, CT)o]v} 2F7]57
#od (magnetic resonance imaging, MRI)-& AJ88s}ic). 4t 3t
Zke Qg AR 717 2~TONE(FSRk 3ol A,
A8 3 A AAE AdEA gk 3eElE ALl 33e9
WA A3 7170 4~56ME (Tt 2109) 0] et

2.

0=
Iz

FSRT+= Point Reference System (Northwest Medical Physics
Center, AloHE, v & o] galgiet” oy shhs SleollA
71&¢] FSRTe]| o] &= nAE didl 3709 22 & ZTAA
% Fani2] sl ARE T Belel 1 H, CTLE MRI
& Z3FE] isocenter localization (ISOLOC) ZZ1H(A|lE,
vm)eg 7 F AL X, Y, Z #EE T8k, olF 7]
Fo sjo] AujHel EA9) A% ool £4 TN
o) A5 Tk ol J45E 1S0L0Ce] Yetele] 3%
A AFTA AN AT S SRS AR
A S4%F T4 2 Xg AEE etk A A8A
foam-fitting cradle 3 thermoplastic maskE o]g&lo] FEE
g3k ¥ A3H g FH e ES o] of7dl veht
= 7 ZAA He] FEE <lo] o]F ISOLOCH| Y#shd
A 54 A% 49 925 AAle) skl Aot
AXFE] AL, o] ZHEE 7|F S E micropositionerE AHg-sto] X
g o5 AXE AA A% TAHLE o|FAY ¥
A A3 gl FH #Ho] ES odo] S e IAE
HHEgko g 4], vl A HARE ARAellA mm ©k] ofsle] A
FAoR AE AR g & F Qlo] Fd=At
7hFsaliAiet

Weo] 8A3 FHAS Fele] ool Al uheh AltE
B2 Q) R(rregular factor, IF)7} 1.2 o]Akel E-qrxldl =ok
o] FAS AEsh= ¥ ¥ oAd Me] Z(multiple
arc) X & WS o] 83l FFFH Ag=A ] 4ol

ol LA 6~770e 1AE ZAdH(static port)E o]gsh= Q)
A e whog X8 sk

Tumor surface
IF=

(10.6 X Tumor volume)*®
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Table 2. Dose Schedules of FSRT'
T Fraction Fraction Total dose 1. el Zat
umors .
size (Gy) ~ number (Gy) .
A S8 AL Tl dAd 3521] % 13#37%)ell
Pituitary adenoma 3~35 10 30~35 2 Zu
Meningioma 5~6 5~6 25~30 4 M-S Bk 1634](46%)01]4 A Z4ke] wizlrl gl
Acoustic neurinoma 5~6 5~6 25~30 AT, oAk ZAke] ok3lE HAdd 6a|(17%) = 3= =3
"FSRT : Fractionated Stereotactic Radiotherapy WAL AA A Zekm7)9] 271 gl odle] £AS Hela,
| 2 A9 PARNES APelA G B o
Table 3. Clinical Symptom Change Following FSRT oFe] obslz ZAbo| olslE|glom, A 1g: WA E

Clinical symptom No. of patients

& *‘é%"éﬁ o] BEE| Y rk(Table 3) (Fig. 1).

Improved 3 (37%)
No change 6 (46%)
Worsened 6 (17%)

) satA ME

;(]E A QA ZAko] w128 F 6#llA] =4

N

b 3A

-

“FSRT : Fractionated Stereotactic Radiotherapy

E E)}‘\—L, SE:I'E‘ ou] ! ) o]'-g] :]9/]'7]' Si 11] lE:“

‘L‘oo

Fig. 1. (A) T2-weighted enhanced axial
MR image obtained a 54-years-old woman
with left cerebellopontine angle meningio-
ma. She underwent FSRT to deliver 25
Gy/5 fx on the 90% isodose surface. (B)
The 3-month follow-up Tl-weighted Gd-
enhanced axial MR image showed radia-
tion vasculitis in left mid-cerebellar ped-
uncle. (C) The 9-month follow-up TI-
weighted Gd-enhanced axial MR image
showed regression of previous radiation
vasculitis.
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Zo 7)ol W3S HolA: Sl MRIY TI =y
oA £ TRl G ATAES R A9} 4el S
w10, RAREEDE ol FFFAY FAZ Aol
(Fig. 2).

1) HaiAl HE

F471700] gob BAA
sl el % el £

AAE AlRelA] ok 1ElE Al
719 Favt dEEger 1

Table 4. Radiographic Response Following FSRT'

No. of patients
17 (52%) (7 (21%))

13 (39%)
3 (9%)

Radiological response

Tumor shrinkage (CRT)
Tumor stabilization
Tumor progression

“FSRT : Fractionated Stereotactic Radiotherapy
TCR : complete response

Fig. 2. (A) Tl-weighted Gd-enhanced axial MR image obtained in a 62-year-old man
with right cerebellopontine angle acoustic neurinoma. He underwent FSRT to deliver 30
Gy/5 fx on the 90% isodose surface. (B) The 11-month follow-up MR image shows tu-
mor stabilization with central necrosis.
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(Fig. 3).

2) FoHQIFE

WA F Seleld B B =79 ag ugle
7% 3t 94 BalE Bk s A
£ ¥ -GG 8710l 9lekFig 4).

3) +oiE

2 2= A AAE AfslA] L 1S AlLer o7

B

T T 279 Fae A 3RFYen 1 F A
Bl 1= SEle % 2719 et glgler, v
A lHe F¢ 2717 Al FE4E AVle A E
T 18~44/NA(F 3k 2370 D)ol st

4) #MA=XF

FA717ko] Fol WA AAE Al g2 1HE Al
o F 8ell T FF A7e] Aax Juleld IEHP e
a F lHe A BiE Bk dele FgF=019 Wit
glolew, UHA 1els % 2717 ARk S A
© PHIAE F 43070 F Sk D)l ek

Fig. 3. (A) Tl-weighted Gd-enhanced coronal MR image obtained in a 27-years-old man
with pituitary adenoma. He underwent FSRT to deliver 30 Gy/10 fx on the 85% isodose
surface. (B) The 4-month follow-up MR image shows the shrinkage of tumor.

Fig. 4. (A) Tl-weighted Gd-enhanced coronal MR image obtained in a 17-years-old-man
with recurrent craniopharyngioma. He underwent FSRT to deliver 30 Gy/10 fx on the
90% isodose surface. (B) The 8-month follow-up MR image shows the marked shrinkage
of tumor.
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—— Abstract

Preliminary Results of Fractionated Stereotactic Radiotherapy for
Benign Brain Tumors

Byung Ock Choi, M.D." and Ki Mun Kang, M.D." T

"Department of Therapeutic Radiology, Catholic University Medical College, Seoul,
TDepartment of Therapeutic Radiology, Gyeongsang National University College of Medicine,
fGyeongsang Institute of Health Sciences, Jinju, Korea

Purpose : To evaluate the role of fractionated stereotactic radiotherapy (FSRT) in the management of be-
nign brain tumors, we reviewed the clinical, and radiographic responses of patients treated.

Methods and Materials : Between March 1996 and March 2002, 36 patients with benign brain tumors
were treated by FSRT. The pathological diagnoses consisted of pituitary adenomas (12 patients), cranio-
pharyngiomas (5 patients), meningiomas (10 patients), and acoustic neurinomas (9 patients). Radiotherapy
doses of 25 to 35 Gy (3~6 Gy/fraction, 5~10 fractions) were prescribed to the 85~90% isodose line, de-
pending upon the location, size and volume of the tumors. The median clinical and radiographical follow-
up periods were 31 (range, 2~74) and 21 (range, 4~56) months, respectively.

Results : In the 35 patients that could be evaluated for their clinical response, 13 (37.1%) were considered
improved, 16 (45.7%) stable and 6 (17.2%) worse. Of the 33 patients who had radiographic studies, tumor
shrinkage was noted in 17 (51.5%), tumor stabilization in 13 (39.4%), and tumor progression in 3 (9.1%).
Of the 17 tumor shrinkage patients, 7 (21.2%) showed a complete response. Acute radiation-induced com-
plications occurred in 11 (30.6%) patients.

Conclusion : FSRT is considered a safe and effective treatment method for benign brain tumors, but large
numbers of patients, with relatively long follow-up periods are needed to assess the exact role or effect
of FSRT.

Key Words : Benign brain tumor, Fractionated stereotactic radiotherapy
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