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Fig. 1. Schemes showing the standard 5 arcplanes of stereo-
tactic radiosurgery system developed on the Seoul National
University Hospital (L30, L60, L90, R30, R60) in a SNUH-
type radiosurgery phantom.

oh ¥ elell AgEAE fgkont ol 5
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FEAT T ALY AHe] 73 TElzEE e F
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B WEe YL By 9 15 AR AT
At A4S FE 27NURSU-1, Xray ScannerCorp.,
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= o] &sto] FRIEIch 190, Loo,
L30, R30, R602] 5719 3¥& Ag3la(Fig. 1) 2A H+=
190, L60, L30 planeS 2200014 320° 7}A] R30, R60 plane<-
40° oflA] 140° 747 7t 33 7 1000 & Aslgich. A4
CL2100C (Varian, Palo Alto, USA) oflU]#] 413 717]ol1A]
PASHE 6 MV X-AS AAgsiiar Hoii=d dib] 80%
SawHdl 20 Gyg 2] Hige 25 Gyolgleh 24
ZelvllolEl= 5X5 cm 2714 3%} FElvlolEl= WA 10
mm, 20 mm¢l V¥ zpA| AFES ALk 3% F2
wlo]El9] Z7]ell wE WAATES A% AR ARA
L Table 137} 29} 7ro] Aslich

B ol A8 3% FelullolE]e] WA 10 mm 2 20
mmZH] %7 A3 Farmer chamberE A&sl7]oll= 242
F7lolm & 0125 cc A|TPTW, T23343, UK)2} sensitive
volumeo] 22025 mm’ o|s}) tho]e= 7Z7|(Model 30-
493, Nuclear Associates, USA) 3 4l2EA|(Digital electrometer,
Keithley model 35616, USA)E o|&3lct.? Aek2A x|
o] A= 0% ke g yASy, 34 WoF wAsh
* 3y 2AE Agslgdel. WA 20 mmel Zelvole S A

Table 1. Parameters for the LINAC-based Stereotactic Radiosurgery in a Phantom Using Circular Collimator with Diameter of 20

mm and 5 Arcplanes

Arcplane Table angle Start angle Stop angle Tumor dose (cGy) Average TMR Monitor Unit
L30 330° 220° 320° 492.54 0.69 759
Le0 300° 220° 320° 492.54 0.68 771
L90 270° 220° 320° 492.54 0.68 771
R60 60° 40° 140° 492.54 0.69 767
R30 30° 40° 140° 492.54 0.69 761
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Table 2. Parameters for the LINAC-based Stereotactic Radiosurgery in a Phantom Using Circular Collimator with Diameter of 10

mm and 5 Arcplanes

Arcplane Table angle Start angle Stop angle Tumor dose (cGy) Average TMR Monitor Unit
L30 330° 220° 320° 501 0.66 880
L60 300° 220° 320° 501 0.65 893
L90 270° 220° 320° 501 0.65 894
R60 60° 40° 140° 501 0.66 888
R30 30° 40° 140° 501 0.66 881
[—— gL o] 83} AR x| 7)ok . =] L (A
CL2100C (6X) I 7y cc Adg o] &3t ZAX = 7|9K7552 mmHg) ¥ 7] (4
FS = 5x5cm A 2405%)S 7elslo] HASIIc) ZF S8l Wik A7k}
Collimator 10,20 mm AAzZE gk ex}e] HFF FFHX= Excel 7.0 (Micro-
soft, USA)E ofgslo] Ateldlar AAler=s EFeAE
SAD=100 cm

? Depth=10 cm
@ v

Point A

Water
Phantom

electrometer

Fig. 2. Setup for measuring detector calibration factor for
LINAC-based stereotactic radiosurgery using 6 MV X-ray
equipped with circular tertiary collimators with diameters of
10 and 20 mm and a collimator support.

Table 3. Errors of the Measured Dose Delivered to a Phan-
tom by LINAC-based 5-arcplane Stereotactic Radiosurgery in
Reference to the Dose Planned by Green Knife System

¢ 20 mm collimator ¢1110 mm
Arcplane collimator
0.125 cc ion chamber Diode Diode
L30 -119+0.13 -2.22+0.32 -2.57+0.46
L60 -1.55+0.16 -1.98+0.26 -3.10£0.27
L90 -2.69+0.22 -2.91+0.49 -4.25+0.31
R60 -1.94+0.16 -2.5610.26 -3.90+0.00
R30 -0.73+0.17 -1.29+0.00 -2.39+0.41
Overall -1.62+0.17 -219+0.31 -3.24+0.33
error
%

A

Pk 749 0125 cc Aeldhe Agstod 103], tholes HE
15 A83 }04 53] SgF o8 AS At Al
23} 71-¢ partial volume effectol] 2]gF @ X}5 7holslo] =
5 200E Sk W 10 mmQl Felulolel g At
2ol = partial volume effectol] <3 ZAAeke] @ xjulayo]
] SR Qlsle] Heldhe AdsiAl $a theles 7
7lukg Agsted 53]9] S5l AFEFEE sk 0125

N

i

1

o

o, o

e o

o1 §ste] FRgIth
lof cHet DEAGS S5

IARATE 48] 9138 setup Fig. 29} Zon] 747ke]
SAAGE ot o] AojHek”

A1) A%ol=10 cm)
A% 247

4. EPFx

Detector Calibration Factor (DCF)

=MUX (1 ¢Gy/MU) X FSD X TMR

MU : A8714719] 5 2A(ZEA 0k 10X10 cm, SSD; 100 cm,
Dmax ZoholA9] 1 cGyE | MULE A9

FSD : field size dependency

TMR : tissue maximum ratio

1) CO|eE A=
@ 3 ZElrlele] W7 2 emy

400X 0.934 X 0.6702/175=1.43 ¢Gy/ZA |
@ 3% Zellole] WA 1 em;

400 % 0.857 X 0.6404/165=1.33 ¢Gy/ZA %]
2) 0.125 Ma|gte| A
200 X 0.934 X 0.6702/(0.300X10*

Tl A

coulomb)=
417.31x10° cGy/ZA %]

2 I

. LA 20 mmQl 3x} S2|H0|E] ==t
He|HAIMSE9| 2%
1) 0.125 cc MEZ|EIS 0|2E EH
FAAe] 4 2R F FHARATE o3l A
A A3 AY Auskel et ol wel 073%
A 269% (AR A1BelPa AA LA -L62%el it
(Table 3).
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— Abstract

Radiation Dose Accuracy at the Isocenter :
Standard Stereotactic Radiosurgery Technique Developed at
Seoul National University Hospital

Seong Soo Shin, M.D., Il Han Kim, M.D., Sung Whan Ha, M.D.
Charn Il Park, M.D., Wee-Saing Kang, Ph.D. and Sun Nyung Hur, Ph.D.

Department of Therapeutic Radiology, Institute of Radiation Medicine, Medical Research Center,
Seoul National University College of Medicine, Seoul, Korea

Purpose : To confirm the accuracy of the radiation dose at the isocenter by the standard linear accelera-
tor-based stereotactic radiosurgery technigue which was developed at Seoul National University Hospital.
Materials and Methods : Radiation dosimetry was undertaken during standard 5-arc radiosurgery using 6
MV X-ray beam from CL2100C linac. The treatment head was attached with circular tertiary collimators of
10 and 20 mm diameter. We measured the absorbed dose at the isocenter of a multi-purpose phantom
using two kinds of detector:a 0.125 cc ionization chamber and a silicon diode detector.

Results : The dose differences at each arc plane between the planned dose and the measured dose at
the isocenter raged from -0.73% to -2.69% with the 0.125 cc¢ ion chamber, and from -1.29% to -2.91%
with the diode detector during radiosurgery with the tertiary collimator of 20 mm diameter. Those with the
10-mm tertiary collimator ranged from -2.39% to -4.25% with the diode.

Conclusion : The dose accuracy at the isocenter was +3%. Therefore, further efforts such as modification
in processing of the archived image through DICOMB3.0 format are required to lessen the dose difference.

Key Words : Stereotactic radiosurgery, Multi-purpose phantom, Isocenter dose
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