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(Fig. 2).
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HFFFA A 2H0 B3 A FE WES(CIRS, Accu-
ray, USA) o]-&3lo] 5% A (Target)oll Gafchromic film (MD-
552 AE axEA 23S Adste] AR Fhst
WHoE Wi 7F kA 34 W ol &3t TY W
2 77t 103] EAste] AR EE vla FAS =
P2 EAFE NES 15 mm HAOE CT 445 &
Z X 8A1Y A AEI(Multi plan, ver.2.1.0, Accuray)s ©|
23t 15 mm F(cone)T AHE HEH(Target)oll 75%oll
95%7F EJFE| =5 25 GyE 2AeITh BE A2 Aol
Hipo]Z AlzAel A A|F= End to End test (Accuray,
USA) T2 a8 A3} chFig. 3).

#HE EFH X (Target error)t th23F Zo| AFT

(Root mean square) 45 ©]-&3sto] EAJs}elch

H

[y

st o% [0

Target error =

2 2 2
\/(devsupflnf) + (devRightheﬁ) + (devantfpast)

deve EFRE wlod AXol|, sup-infe 3H2He] w e
ol4] Wk WEF, Right-Lefic $HA0] L B%ollA] 15wk,

ant-post= $FAL2] ol A F Zrulgkolt)

Fig. 1. Moving thoracic phantom,
this shows the actual trace of the
lung tumor motion from the in-
frared sensor and X-ray image du-
ring treatment therapy.
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Fig. 2. X-sight lung tracking system procedure, (a) setting up using X-sight spine tracking system, (b) is to use X-sight lung tracking

system.
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Fig. 3. Illustration of the phantom measurement, end 2 end
software analysis of the films used in the X-sight lung system
phantom.
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Table 1. Total tumor target error of X-sight lung tracking and

fiducial tracking.

Total tumor target error

Number X-sight lung tracking  Fiducial tracking
1.00 0.68 0.47
2.00 0.61 0.36
3.00 112 0.69
4.00 1.09 0.45
5.00 0.71 0.27
6.00 1.30 0.23
7.00 0.71 0.50
8.00 0.74 0.40
9.00 0.77 1.31
10.00 0.77 0.85

Average 0.85+0.22 0.55+0.32
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Fig. 4. This shows the error of tumor target in each direction,
(a) is superior to inferior, (b) is left to right, (c) is anterior to
posterior.
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Verification of X-sight Lung Tracking System in the CyberKnife

Hyun Do Huh*, Sang Hyoun Choi*", Woo Chul Kim*, Hun Jeong Kim*, Seong Hoon Kim™,
Sam Ju Cho®, Chul Ki Min"%%, Kwang Hwan Cho" *®, Sang Hoon Lee** %,
Jinho Choi™ T, Sangwook Lim™ ", Dong Oh Shin''

*Department of Radiation Oncology, College of Medicine, Inha University, Incheon,
TDepartment of Nuclear Technology, Hanyang University,
TDepartment of Radiation Oncology, College of Medicine, Hanyang University,
§Department of Radiation Oncology, Medical Center, Eulji University, Seoul,

I Department of Radiation Oncology, College of Medicine, Konyang Univerisity, Daejeon,
IDepartment of Radiation Oncology, College of Medicne, Soonchunhyang University, Seoul,
xxDepartment of Radiation Oncology, College of Medicine, Kwandong Univerisity, Kangrung,

HDepartment of Radiation Oncology, Gachon, Medical School, Gil Medical, Incheon,
TTDepartment of Radiation Oncology, Kosin University Gospel Hospital, Kosin University College of Medicine, Busan,
§§Department of Medical Physics, Kyonggi University, Suwon,

I Department of Radiation Oncology, College of Medicine, KyungHee University, Seoul, Korea

To track moving tumor in real time, CyberKnife system imports a technique of the synchrony respiratory tracking
system. The fiducial marker which are detectable in X-ray images were demand in CyberKnife Robotic
radiosurgery system. It issued as reference markers to locate and track tumor location during patient alignment
and treatment delivery. Fiducial marker implantation is an invasive surgical operation that carries a relatively high
risk of pneumothorax. Most recently, it was developed a direct lung tumor registration method that does not
require the use of fiducials. The purpose of this study is to measure the accuracy of target applying X-sight
lung tracking using the Gafchromic film in dynamic moving thorax phantom. The X-sight Lung Tracking quality
assurance motion phantom simulates simple respiratory motion of a lung tumor and provides Gafchromic
dosimetry film—based test capability at locations inside the phantom corresponding to a typical lung tumor. The
total average error for the X—sight Lung Tracking System with a moving target was 0.85+0.22 mm. The results
were considered reliable and applicable for lung tumor treatment in CyberKnife radiosurgery system. Clinically,
breathing patterns of patients may vary during radiation therapy. Therefore, additional studies with a set real
patient data are necessary to evaluate the target accuracy for the X—sight Lung Tracking system.

Key Words: X-sight lung tracking, Fiducial, CyberKnife

- 179 -



