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Taniet Position

Verification of Bealm
(ncidence and Patient
Setoup with HNAC Gram

y g © T4 1 Tasuet Position on
Lt ¢ the Positioner

Patient Setup with
i

Fig. 1. Schematic diagram shows the procedure of stereotactic radiosurgery in PKRS.
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HAL =g Ao A A& B A #ERle XEFH
LHE A HuE £ o=z wold wm A A
49 AXMHE& ME-do]lH % 7]7(Beam-Light Device)E
ALgs) glgtiFig. 3). YoM A& BLDE 2717}
400x400%10 (mm)¢] Lucite & $ell 300X300X120 (mm)
9] % lucite AR AR S AR FS5H FA A
A5 o)A Weolh 2AMHY HAFd(Reticle)o] §HE 4F
oA &g 4 A ATk
JJJéE’_ ZAPE ] Az 9 golAR e
Fg=lojol el ey ol Wl F
Mol FAY AR A g BS
A wWlel latA ) AlEH(Exit point)& €9 isocenter
o)

ANg FAHo2 FHY + A%

.J

(Fig. 3).
WA Mg Y 242 Foln A& BEAXNE 4
PN

a7 AsiME deolA
AAE di Jow B

st
o
L

Head-ring base

L: Outer diameter of head-ring in 239 mm
h: height of head-ring in 37 mm

Mo: correction height in 6.0 mm

Fig. 2. The head immobilization with thermal plastic mask and head base-ring

for the fractionated stereotactic radiosurgery in PKRS (a).

The schematic

drawing and scales show the head-ring for fixing the head-mask (b).

Fig. 3. Schematic drawing of the beam-light device checking the alignment of laser beam (a)
and detecting the laser beam on the tracing papers attached to inlet and outlet plate simul-

taneously (b).
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Ring9 T4 £ #7)(Target Positioner)ol L AHA7|1 X&,
Y& 739 FEX G LA A AKFig. 4).
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Hol gl otExel FAR A 4 folx] g dA
AlA BEGRE dAHes HA AAE 5 UA slan,
o ol Jfe) ®3o] 9J& WX Base Ringd $4& €9
Hog s ANHHA 9F olBEAE ojFsN FII Y

Tig. 4. Source alignment to target-position of PKRS system.

G= 0 deg.

Lateral Image for G=80
degres In Multi-arc beam.

2]

A-p Image for G=0 degree
in Multi-arc beam.

]

oA

A7 0 A& W SH(Lateral Film)¢l LINAC-gram
QAHe 94 PcHFig. 5a). =3 Trans-multi-arc) A& =)
AA 9 0° 7} #xte] #ZHZd Fal(left lateral projection)&,
90" duv) AAH(AP film)e FH3A Po(Fig. 5b). Base
Ringe BRW A28 53% & AA AZLFHAL9, Ring
9] A7 239 mmolx, FARESE 1% ‘SP 1 A% Yol Bz
4 EolE 37 mmeld, Base Ring? 98842 60 mmo]
o AY-FHN AYE 100 cm oz EF-TWED AE
3B cem 2 2 G4 g ]

e E’“%G‘J% g2 2T ohg YA F o]
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AFE7) A gEA E]) 03)3"%‘ °é.°1 Axta fA 28

ellA 20021 5¥K-E] 2003 4 ’é 30%1_77]'1 HEAYY
]3* Aag B PRKRSZ WAMAFES 59 tid) FA%
W #3HE& AL LINAC-grame #1xgel AFe| 94 3
Ao 9%k Fxe wlwatgch

FAEe FEL JAV FAd) SEE] JEuA H
of, BE A TN A (vertex) 7HA Y Adls AE
g YAHE A7) ojgi$ =2, Base Ringold 2 b A7)

2 HAFEE sk
2. HFBY

HY7E71E ol 8% YAH PSS B2 CT o
Aolu}, A71FFIY EE YBRILE ol & EHF

A-p Image for G=90 deg. in
Trans-Multiarc beam.

Lateral Image for G=0 deg
in Trans—Multiarc beamn.

Fig. 5. Ring markers of LINAC-gram to distinguish the multi-arc beam (a) and
Trans-multi-arc beam (b). A head imitation with the inner pipe made of lead and
10 mm of steel bead used for gravity effect in an orbit groove.
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Fig. 6. A position-marker for verification the LINAC-gram of
Anterior-Posterior (a) and Left to right projection from right
side down position (b). The iron balls (circle in collimator)
showed exact location of the center of field in both Anterior-
Posterior and lateral projection images.
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5 o}
A& (Trans-multi-arc) 2 JAZALE AlAT § vk &
1AL A9 #9rst gAY = head-ring based #
oA FUdg A ek A=A

gizle] 5 AL Ao} BEE E8 L Thermal plastic
2 #xe 928 gAE ul2aE wECD, Head-tinge
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AY AL 2% ¢ A

F9lel 10 mm #7E A=

BHEe pol:, FHA ola) F& Gyl Uehjmz, T
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=o]lE 37 mm ©|i, M.¥ Base ringd 93X A B3
0.2 & 6.0 mm ot
XE2 #Adel MAPEZ H&sta, 7% Wzl ¥

i
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gol Muar® H8% 2% CT Fad 78 Fuges
2% BAAN AF5e F4o| Falvjole F4 2
QA& ®AHFig. 6).

A QARAL A Hle AFAHETIY PAHoE
el W EAel 1N Sgslm, A3E Fedolde
2718 #A% = Yot

g9 g 471 "ol M¥AEII AN AGHA

= ol &ste] AHI thE, F|WolE &
ZAo] dAste= xS Ad v HAMAE 2AM.
HE(AP image) #$ ¢ 9 (Lateral image)o]

MAE FHUOZ WA AEY B3 et o
=

=,

AFY A PARASTAS 27 B FEMF oiRE
g & gl o, 97 nEol oFojF & At
PKRS EHAN7IE 95 S99 2% F30) 344

Table 1. Comparison of CT coordinates in mm from that of LINAC-gram image. The differene of LINAC-gram showed an

average 0.8%0.26 mm discrepancy

N 1 2 3 4 5
Axis CT L~-Gram CT L-Gram CT L-Gram CT L-Gram CT L-Gram
X -78 -79 275 217 -94 -94 9.2 83 -19.7 -20.9
Y R6 988 .3 53.8 76.7 76.5 91.4 915 120.8 120.7
Z 294 29.1 10.7 11.3 -229 -226 -169 -16.8 81 78
diff® 09 0.8 04 09 1.2

“diff = | coordinate of L-Gram - CT coordinate |
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Verification of Collimator Fixation

P 41.0 P82.5

P123.5

P247.5

P164.5 P206.0

Mean distance 41.3 +0.5[mm]

Fig. 7. Verification of beam alignment with fixation of collimator holder. GO represents
0 degree, G90, and G270 indication of left and right lateral projections of the gantry
movement angle. The evaluated point (P) distance in mm was obtained from the

exposed film.
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Verification of Target Position in Stereotactic Radiosurgery
Based on Photon Knife System

Tae-Jin Choi, Ph.D.*, Jin-Hee Kim, M.D." and Ok Bae Kim, M.D."

*Department of Medical Physics and Engineering, Radiation Oncology
School of Medicine, Keimyung University, Daegu, Korea

This study was performed to prepare the verification film for localizing beam-target position with the
Photon Knife radiosurgery system (PKRS) using linear accelerator(Mitsubishi, Model ML-15MDX). We
developed a laser calibration system using a reticle of transparent lucite to detect inlet and outlet beams.
We verified fixation of the second collimator with film mounted on a holder in the shape of an octagon
block 5cm apart from the isocenter. The film was exposed to photon beams of linear accelerator at an
interval of 45 degrees during the gantry movement. There were no shifts in the beam of the second
collimator during gantry movement. We used a position marker which is designed a head-shaped small
lead block and a 10 mm in diameter of steel bead in the plastic tube. The position marker helped to
verify the beam directions with patient position in multi-arc and trans-multi-arc of PKRS The verification
of beam alignments showed an average 0.8+0.26 mm discrepancy in LINAC-gram images of PKRS. In
our study, the couch movement was =5 mm laterally, while it shook + 2 mm toward the couch axis. The
couch, however, was immediately retumned to the initial site after shaking. Thus, we postulate that the
beam-target position(s) should be verified with LINAC-gram in a stereotactic radiosurgery system to

achieve the accuracy of beam-target alignment.
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