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Fig. 1. Two gating (amplitude gating (red arrow), phase gating
(blue arrow) method in breathing cycle & the parameter of the
organ position for an equation (1). The positions of organ due
to breathing are seen in fluoroscopic studies f(triangle) and
mathematical model of data (solid line).
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Table 1. The calculated values of organ position as a
function of time.

Time (s) Position (mm) Time (s) Position (mm)

0.2 14.999 12 10.800

0.4 14.998 14 7.500

0.6 14.860 1.6 3.904

038 14.310 18 1.080
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Fig. 3. Moving phantom system (a) Moving devices, (b) Adaptor plate. The adaptor plate fixed on the moving device. The solid

water phantom is inserted into the adaptor plate.

— 01 —



Ao 2 401 SEN Qo e SHUS 2= B0 ML= SUA Time Gating Threshold (TGT)2l &t

Fig. 4. (a) The film in the water equivalent white solid phantom is on the moving phantom, (b) The moving phantom is set up on
the couch of the accelerator.

Table 2. The measurement of the relative film dose when the moving phantom is moving and static states.

Phantom Field size

Moving 5cm 4 cm 3 cm 2 cm 1 cm 0 1 cm 2 cm 3 cm 4 cm 5 cm

0 mm 615 99 100.1 100.1 100.6 100 100.4 100.2 100.2 98.8 63.6

0.2 mm 614 98.7 100 100.2 100.1 100 100.4 100.6 100.4 99.2 62.1

75 mm 611 98.5 100 100.3 100 100 100 100.1 100.1 99 61.3

15 mm 60.8 96.3 99.7 100.3 99.7 100 100.1 100.5 100.3 93.5 60.8
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Fig. 5. The comparison of TGT 1 sec (2 mm) (a) and non-moving (b). The dose profiles and isodose curves of the 2 mm moving
and non-moving display symmetry, flatness and penumbra etc. The dose profile display the penumbra and field that are inner line

and outer line.
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Fig. 6. The comparison of TGT 1sec (2 mm) (a) and TGT 2 sec (15 mm) (b). The dose profiles and isodose curves of the 2 mm and
15 mm moving display symmetry, flatness and penumbra etc. The dose profile display the penumbra and field that are inner line
and outer line. The penumbra region (20~90%) are broad.
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Fig. 7. The comparison of TGT 1sec (2 mm) (a) and TGT1. 4 sec (7.5 mm (b). The dose profiles and isodose curves of the 2 mm
and 7.5 mm moving display symmetry, flatness and penumbra etc. The dose profile display the penumbra and field that are inner
line and outer line.
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An Effect of Time Gating Threshold (TGT) on the Delivered Dose at
Internal Organ with Movement due to Respiration

Yon Lae Kim*T, Jin Bum Chung*, Won Kyun Chung®, Semie Hong®, Tae Suk Suh*

*Department of Biomedical Engineering, School of Medicine, The Catholic University of Korea,
TDepartment of Radiation Sciences, Seoul Health College, TDepartment of Radiation Oncology,
Konkuk University College of Medicine

In this study, we investigated the effect of time gating threshold on the delivered dose at a organ with
internal motion by respiration. Generally, the internal organs have minimum motion at exhalation during
normal breathing. Therefore to compare the dose distribution time gating threshold, in this paper, was
determined as the moving region of target during 1 sec at the initial position of exhalation. The irradiated
fields were then delivered under three conditions; 1) non-moving target 2) existence of the moving target in
the region of threshold (1sec), 3) existence of the moving target region out of threshold (1.4 sec, 2 sec). And
each of conditions was described by the moving phantom system. It was compared with the dose
distributions of three conditions using film dosimetry. Although the treatment time increased when the dose
distributions was obtained by the internal motion to consider the TGT, it could be obtained more exact dose
distribution than in the treatment field that didn't consider the internal motion. And it could be reduced the
unnecessary dose at the penumbra region. When we set up 1.4 sec of threshold, to reduce the treatment
time, it could not be obiained less effective dose distribution than 1 sec of threshold. Namely, although the
treatment time reduce, the much dose was distributed out of the treatment region. Actually when it is treated
the moving organ, it would rather measure internal motion and external motion of the moving organ than
mathematical method. If it could be analyzed the correlation of the internal and external motion, the treatment
scores would be improved.

Key Words : Internal organ motion, Time gating threshold (TGT), Respiration
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