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Fig. 3. Position Changes of the marks on the skin due to the respiration. These are

recorded using CCD camera.
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Fig. 4. Position Changes of the radio-opague markers on the skin and the alveolus
due to the respiration. Two motions are recorded synchronously using fluoroscopy.
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Fig. 5. The motion patterns of the skin mark and the parts
of the lung in X and Y directions. The patterns of the upper
parts of the lung are well-synchronized with the motion of the
skin mark compared to the lower parts.
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Fig. 6. Time-delay considered motion patterns of the skin
mark and the part of the lung in X and Y directions. The
patterns of all parts of the lung are well-synchronized with
the motion of the skin mark after considered time-delay.
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A Feasibility Study on the Prediction of the Target in the Lung
from the Skin Motion - Animal Study

Ye Lin Suh*’, Byong Yong Yi, Ph.D.*, Seung Ai Shin, Ph.D.", Jong Hoon Kim, M.D.*,
Seung Do Ahn, M.D.*, Sang-wook Lee, M.D.*, and Eun Kyung Choi, M.D*

*Department of Radiation Oncology, Asan Medical Center, College of Medicine,
University of Ulsan, Seoul, Korea
7‘Department of Physics, Ewha Womans University

As for planning the radiation therapy for the tumor in the lung, inferring the motion of the organ or
target due to the respiration from the motion of the skin was performed as the feasibility study with the
animal. The dog weighed 20 kg was chosen for the experiment. The system, which can use the
fluoroscopy and the CCD camera synchronously, was designed. With a radio-opaque marker on the skin
of the dog, which indicates the lower lobe of the lung, the images of the motions for the lung were
recorded in the A/P (anterior-to-posterior) and lateral view. At the same time, the images of the skin
motions from CCD camera were also recorded. Skin moves periodically with the amplitude of 6 mm and
the target in the lung made almost the same frequencies during its motion’s amplitude of 15 mm and its
direction change with the respiration. Therefore analyzed results showed strong correlation between the
skin motion and the organ motion on the average of 0.85. This study indicated that the prediction of a
target position in the lung, which is moving organ, is possible. For the animal study, predicting the exact
target motion from the skin motion was possible and it can have the feasibility to apply to the patient
clinically.

Keywords : Organ motion, Lung cancer
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