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Figure 2, 4D system made a virtual respiration for 4DCT
(ANZAI Respiratory Monitoring system, ARMS)
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Respiratory Monitoring

Table 1. The conditions of Chest and Abdomen CT scan
parameters

Lung 3D Lung 4D Liver 3D Liver 4D

kvp 120 120 120 120
mAs AEC 400 AEC 400
Thickness(mm) 5 3 5 3

FOV(mm) 500 500 500 500

Pitch 1.2 0.1 1.2 0.1

Scanlength(mm) 500 280 530 250

Scantime(sec) 15 95 16 85
ScanRange C412  C7-T11 To6Pelvic T8 L4

Figure 3, Landauer InLigh™ microstar reader and OSL
detector
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Table 2, Compared with the radiation dose on chest 3D vs
4DCT scan

Table 3, Compared with the radiation dose on chest 3D
vs 4DCT scan

3D Lung 4D Lung 3D Abdomen 4D Abdomen
CTDIvol DLP CTDlvol DLP CTDIval DLP CTDIvol DLP
Pt.1 53 269 35.63 786 Pt.1 8.51 451 35.63 855
Pt.2 6.57 518 35.63 923 Pt.2 9.33 577 35.63 805
Pt.3 3.88 206 35.63 877 Pt.3 10.38 655 35.63 800
Pt.4 53 304 35.63 887 Pt.4 8.21 454 35.63 875
Pt.5 6.27 341 35.63 869 Pt.5 9.26 562 35.63 825
Pt.6 7.62 366 35.63 869 Pt.6 7.84 403 35.63 748
Pt.7 7.69 417 35.63 918 Pt.7 8.66 450 35.63 723
Pt.8 6.57 518 35.63 923 P8 9.03 486 35.63 836
Pt9 6.42 450 35.03 964 Pt.9 9.26 562 35.03 815
Pt.10 6.5 346 35.63 978 Pt.10 12.32 552 35.63 934
373.5 mGy 899.4 mGy 15.2 21
AVERAGE  6.212 mGy rom 35.63 mGy eem AVERAGE 9,28 mGy > 5; mGy 35.63 mGy 8 '*6 mGy
cm cm
Chest CT DLP 30 Normal Organ Y's 40 Normal Organ
1200 I Sn409 435?4 442?4 s
(;; 222 ! - - - - ! EE 20 75 i B 4D Normal Organ
g NP E "o
= 400 |omy ! = Heart Deep. Lung Sup Lung Skin Spinal Cord
200 = = = = Normal Organ
i
7 &

Faure 5, The DLP compared to chest 3D, 4DCT scan
m. 2

1. CTDIvold}t DLP gt

FF3DCT AHAF Al #H|F2EA} 2H2E9] CTDIvol Btk
6.21+1.14 mGy®2 ZAET DLPZFS H 373.5+
102.8 mGy - cmZ =%

FH4DCT HAF A 113 JaL FHolA] 35,6 mGy 2] 114
H Aegglo] A5 glom Z17ko] DLPZES Bt 899.4+
54.95mGy - cm 4FS 7FHtHTable 2, Figure 5).

EH3DCT AAF A] CTDIvol Ha-grS 9.28+1.28 mGy
o] & 7o DLPZS Wt 515.2477.93 mGy - cm
7 7HAek

ERADCT AHAF Al 14 TAFHOR 358 mGy7t &
AE|QI DLPZFS Hak 821.6+60.32 mGy - cm= =34

Figure 6, The difference of normal tissue dose on 3D,
4DCT scan

ek (Table 3, Figure 6).
2. OSLDE (O|=st Al=gh

A 8.59 mGy, 4 T
4= 5,42 mGy, 34-‘?—;1:4 9.32 mGy7} é@ﬂML FH
ADCT AA Al A% 50,41 mGy, A% ¥ 43,57 mGy, 3

W 44,27 mGy, 4 36,49 mGy, THEFEH 5518
mGy7} 5750} 4DCT AL Ale] w]ZAdgfe] 3DCT
AR Al T ZEAepe] wls| Hat 5.9+0 51812 FHe 7HFch
(Table 4, Figure 7).

EH3DCT HAF Alofl= 7 9.19 mGy, A% 9.58 mGy,
22 6.43mGy, THEIEW 1252 mGy7t EAREYL, =
BADCT AAF A, 7F 57.58 mGy, A& 64,07 mGy, 4=
38.11 mGy, THE3FH 41,36 mGy7} &4=o] 4DCT AHA}
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Table 4, The difference of normal tissue dose between

chest 3D and 4DCT scan (mGy)
Deep. Sup. ) Spinal
Heart Skin
Lung Lung I Cord
3D Chest 8.594 7.682 8.222 9.315 5.416
4D Chest 50,409  43.574  44.274  55.179  306.494
Difference (%) 586% 567% 538% 592% 674%
Table 5. The difference of normal tissue dose on
abdomen 3D vs 4DCT scan (mGy)
) Spinal .
Skin Liver Kidne
Cord ¥
3D abdomen 12,52 6.43 9.19 9.58
4D abdomen 41.36 38.11 57.57 64,07
Difference (%) 330% 593% 626% 669%

A9 WEAF] 3DCT AAF Al B Hls| Bt

5.5+1.528] =Q}cH(Table 5, Figure 8).
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Figure 7. The DLP compared to abdomen 3D, 4DCT scan
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Figure 8, The difference of normal tissue dose on
abdomen 3D, 4DCT scan
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Table 6, Dose Length Product of Computed Tomography(ICRP Supporting Guidance 2). (mGy)
BSS IAEA EC NRPB(U.K) AAPMUSA)
1996 1999 b 1999 1999
CTDIw CTDiw DLP CTDIw DLP CTDI
Head 50 60 1050 60 1050 60
L-spine 35 - - - -
CT Abdomen 25 35 780 35 800
Routine chest - 30 650 30 650 "
Routine pelvis - 35 570 35 600

* 1) BSS: Basic Safety Standards, IAEA Safety series No 115
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O PitchZt o2 2%t &9 FE
o] F7hE= AdE 2 skl Utk

ADCT HALS] "ZAE v|wsly] Yste] B ¢l
A ZA3F ADCT ZHAR] Wk DLPZERF 200349 e
ICRP Supporting Guidance 2(Table 6)9] il DLPZ};
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A A

o8 Qlsto] ¥EA

oot HRAMAHES Q]93] (National Radiolo
gical Protection Board; NRPB, UK)9} S-HuE=5A)
(European Commission; EC) 7]%9] DLPZ-S 650 mGy
2 X o3Lo] DLPZE 899.4 454,95 mGyQ} B|nl5le] 38%
Kol © 2 vy,

BEAL A B o320 W DLPZE 821.6+60.3 mGy
I} NRPBQ] #il DLPZE 800 mGyE H|wd uf 2%2] A
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+ Abstract

Consideration on Measured Patients Dose of Three-Dimensional and
Four-Dimensional Computer Tomography when CT-Simulation to Radiation
Therapy

Ryeong-Hwang Park - Min-dJung Kim - Sang-Kyu Lee - Kwang-Woo Park - Byeong-Cheol Jeon -
Jeong-Hee Cho - Beong-Gyu Yoo" - Jong-Seok Lee"

Department of Radiation Oncology, Yonsei Cancer Center, Yonsei University Health System -
Y Department of Radiotechnology, Wonkwang Health Science University

This study was to measure the patient dose difference between 3D treatment planning CT and 4D res-
piratory gating CT. Study was performed with each 10 patients who have lung and liver cancer for meas-
ured patient exposure dose by using SOMATON SENSATION OPEN(SIMENS ,GERMANY). CTDIvol and DLP
value was used to analyze patient dose, and actual dose was measured in the location of liver and kid-
ney for abdominal examination and lung, heart and spinal cord for chest examination. Rando phantom
were used for the experiment. OSLD was used for in-vitro and in-vivo dosimetry. Increasing overall actual
dose in 4D respiratory gated CT-simulation using OSLD increase the dose by 5.5 times for liver cancer pa-
tients and 6 times for lung cancer patients. In CT simulation of 10 lung cancer patients, CTDIvol value
was increased by 5.7 times and DLP 2.4 times, For liver cancer patients, CTDIvol was risen by 3.8 times
and DLP 1.6 times, The accuracy of treatment volume could be increased in 4D CT planning for position
change due to the breaths of patient in the radiation therapy. However, patients dose was increased in
4D CT than 3D CT. In conclusion, constant efforts is required to reduce patients dose by reducing scan
time and scan range.

Key Words : 4DCT, OSLD, CTDIvol, DLP, Radiation dose
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