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Table 1. Eight lung cancer patients and two liver cancer patients whose respiratory induced target motions were greater than

1 cm were selected.

Patient No. Diagnosis Site Organ motion range (cm)
1 NSCL ca RLL 19
2 bladder ca, lung meta LUL meta 29
3 HCC RUQ portal vein 28
4 mediastinal LN meta Mediastinal 17
5 NSCL ca RLL 15
6 rectal ca, lung meta RLL 29
7 HCC ca PVT LLL 13
8 NSCL ca RLL 24
9 SCL ca RLL 35
10 breast ca, lung meta LUL 25
Acquiring. Tracking L
FIuorosgoplc Target point
movie
Comparing
Selection of m;?c:r%e;n d
patient Converted
RPM data Fig. 1. This schematic diagram
L | Acquiring C;;h\;leési?n || shows that 'measuring t.umor
RPM data VI data movement using fluoroscopic de-
To distance . . oo
vice and respiratory monitoring
system, RPM.
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Fig. 2. This is fluoroscopy system image (Acuity, Varian, USA).
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Table 2. Comparison with organ and skin motion in ten
patients.

Organ motion Skin motion

Patient -
No. - Ratio
Range (cm) (pixels/cm) Range (cm)

1 19 13.2 1.08 175
2 29 19.9 219 131
3 28 19.8 1.02 273
4 17 25.6 0.50 3.36
5 15 23.7 0.59 250
6 29 221 1.87 1.55
7 13 23.0 0.50 2.58
8 24 242 043 5.56
9 35 215 1.67 2.09
10 25 19.8 0.99 2.52

*Ratio is equal to organ motion per skin motion.

Fig. 3. Respiratory gating system
(RPM, realtime position manage-
ment, Varian, USA). (a) Infrared
reflector. (b) Infrared diodes and
infrared camera.
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Fig. 4. This plot shows stand-
ard deviation of discrepancy in
organ and skin motion.
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Evaluation of Difference between Skin Motion and Tumor Motion for
Respiration Gated Radiotherapy

Kyung Tae Kwon*", Sangwook Lim' ', Sung Ho Park*, Soo Il Kwon, Sung Soo Shin*,
Sang-wook Lee*, Seung Do Ahn*, Jong Hoon Kim*, Eun Kyung Choi*

*Department of Radiation Oncology, Asan Medical Center, TDepartment of Radiation Oncology,
Kosin University Gospel Hospital, TDepartment of Medical Physics, Kyonggi University

Accounting for tumor motion in treatment planning and delivery is one of the most recent and significant
challenges facing radiotherapy. The purpose of this study was to investigate the correlation and clarified the
relationship between the motion of an external marker using the Real-Time Position Management (RPM) System
and an interal organ motion signal obtained fluoroscope. We enrolled 10 patients with locally advanced lung
cancer and liver cancer, retrospectively. The external marker was a plastic box, which is part of the RPM used
to track the patient’s respiration. We investigated the quantitatively correlation between the motions of an external
marker with RPM and internal motion with fluoroscope. The internal fiducial motion is predominant in the
caraniocaudal direction, with a range of 1.3~3.5 cm with fluoroscopic unit. The external fiducial motion is
predominant in the caraniocaudal direction, with a range of 0.43~2.19 c¢m with RPM gating. The two
measurements ratio is from 1.31 to 5.56. When the regularization guided standard deviation is from 0.08 to
0.87, mean 0.204 cm, except only for patients #3 separated by a mean 0.13 ¢cm, maximum of 0.23 cm. This
result is a good correlation between internal tumor motion imaged by fluoroscopic unit and external marker motion
with RPM during expiration within 0.23 cm. We have demonstrated that gating may be best performed but special
attention should be paid to gating for patients whose fiducials do not move in synchrony, because targeting
on the correct phase difference alone would not guarantee that the entire tumor volume is within the treatment
field.

Key Words: Respiration gated radiotherapy, Skin motion, Tumor motion
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