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Abstract

4D—Radiation Therapy is the optimal treatment to track moving organs(tumor) and give the appropriate
prescription dose to tumor and low radiation dose to normal tissue surrounding tumor volume. The ABCHES is
a 4DRT devices maintaining shallow breathing to patients. It allows the tumor's movement was minimize.
Meanwhile, Abdominal compression device is limited the breath compressing abdomen on patients. In this paper
we will quantitative analysis the movement of tumor on only ABCHES versus ABCHES with Abdomal
compression device and Analysis tumor dose and normal tissue's dose by Dose Volume Histogram on two
parts. The result of Comparision ABCHES and ABCHES with Abdominal compression device,
SI(Superior—Inferior) direction, AP(Anterior—Posterior) direction and LR(Left—Right) direction was limited
1.0 mm, 0.2 mm, 0.2 mm(average). and also reduction rate of voluume in HPTV was 16 + 2%, and LPTV was
15.8 = 0.8% under only using ABCHES and ABCHES with compression. The analysis dose volume histogram
was more radiation dose in ABCHES and abdominal compression device than only using ABCHES, and less
normal tissue—ipsilateral lung, whole lung, kidney—dose in ABCHES and abdominal compression device than
only using ABCHES. The overall analysis was ABCHES with abdominal compression better than only using
ABCHES method. In hereafter it will be studies that limitation of ABCHES and abdomonal compression device.
In other words, patient's discomfort on compression intensity, method of application on patient with inaccurate
respiration cycle.
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Fig 1. Patient Position of ABCHES
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Fig 2. Abtained Respiration Cycle on ABCHES
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Fig 3. Abdominal Compression on Patient
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Table 2. Respiration movement of GTV on ABCHES

Table 1. The Movement of Diaphragm

Diaphragn movement (cm)

No. ABCHES ABCHES with Compression
F.B S.B” F.B S.B
1 2.0 1.0 1.3 0.7
2 1.2 0.7 1.0 0.6
3 1.8 0.9 1.4 0.8
4 2.6 1.4 1.9 1.1
5 1.4 0.5 1.1 0.4
Avg. 1.8 0.9 1.3 0.7

" Free breathing, ™ Shallow breathing

i s F549 4D-CT 9GS 7|Foe 2 3
of Y& A71e] 229 9] o} #(SI, Superior-Inferior),
- $(AP, Anterior-Posteror), F (LR, Left-Right)oll 4]
7%‘119% ko g BA% Avp BE 9o x] 9.},

T, F9 el A EE SFA 2FAY At
UrE}kkiD% ABCHESRHS: Al&-3t
ABCHESE AH&-8H 7-9-9] FdA14 <]
& S & 5 AUTh(Table 2, 3

=

SI”™ () AP™ (mm) LR™ (mm)

No Super ior Inferior Anterior Poster ior Left Right
F.B S.B* F.B S.B F.B S.B F.B SB F.B S.B F.B S.B
1 7.6 1.1 10.5 1.5 2.1 1.8 3.2 3.0 1.9 0.3 1.6 0.4
2 6.8 1.3 9.8 1.4 1.5 1.2 4.9 4.3 2.7 0.5 1.4 0.5
3 8.6 2.5 1.8 3.5 2.7 2.2 2.4 2.3 2.9 0.6 0.7 0.6
4 8.3 3.9 1.3 3.8 2.1 2.0 3.2 2.7 2.8 0.5 0.9 0.5
5 8.7 1.9 12.8 4.3 3.6 3.4 2.3 1.8 2.6 0.5 1.0 0.4
Avg 8.0 2.1 1.2 2.9 2.4 2.1 3.2 2.8 2.6 0.5 1.1 0.5

*: superior-inferior, ™: anterior-posterior, **: left-right, T: Free breathing, *: Snallow breathing
Table 3. Respiratory movement of GTV on ABCHES and Compression
SI™ (mm) AP (mm) LR™ (mm)

No Super ior Inferior Anterior Poster ior Left Right
FBT st FB SB FB SB F.B S.B FB SB FB S.B
1 6.9 1.9 9.6 2.2 1.9 1.6 2.9 2.8 1.4 0.3 1.8 0.7
2 5.5 1.2 1.2 2.1 1.5 1.6 3.1 3.0 2.3 0.4 0.8 0.5
3 7.8 2.8 8.8 2.6 2.5 2.3 1.6 1.4 2.3 0.5 0.9 0.6
4 7.1 1.4 8.6 2.2 1.9 1.9 2.9 2.8 2.5 0.8 0.5 0.2
5 7.7 1.8 8.3 2.4 3.2 2.2 2.0 1.9 2.0 0.2 0.7 0.4
Avg 7.0 1.8 9.3 2.3 2.0 1.9 2.5 2.4 2.1 0.4 0.9 0.5

*hk

" superior-inferior, ™ anterior—posterior,

: left-right, T: Free breathing, *: Snallow breathing
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Table 4. Comparision of Tumor Volume in Each Patients on ABCHES and ABCHES with Compression
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Fig 5. Dose of Nomal Tissue on ABCHES and ABCHES
with Compression(Red : Ipsilateral lung on ABCHES,
Translucent Red : Ipsilateral lung on ABCES with
Compression, Blue : Whole lung on ABCHES, Translucent
Blue : Whole lung on ABCHES with Compression)
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Fig 6. DVH of Nomal Liver Tissue and Kidney(Green dot:
Nomal liver on ABCHES, Green line: Nomal liver on
ABCHES with Compression, Blue dot: RT Kidney on
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Fig 7. Dose of Nomal liver and RT Kidney on ABCHES
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ABCHES, Translucent Red : Nomal liver on ABCES with
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Blue : RT Kidney on ABCHES with Compression
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