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Table 1, Summary of tumor location,

AT Y AFREE St o8 o] §3te] UA 574
e QA4 ool N R Aol Yoln]

1) o

B Ao tid A= 2012 395H 2013 29714 &
HollA] 222 B4 o] FAXANFIAAAEE AFs 5
oF XY AA 7} stage I /119] B 2AEA H 9 (Non small
cell lung carcinoma, NSCLC) &4} 55 tld o2 3l
o, ekl 542 3 119 YER ATt

2) |

Sa AL 915 AAAALPAPIN 2 1T
Body Pro-Lok™(CIVCO Medical Solutions, Iowa city, USA)
< AHEREAAL, 43k AslE S S g5str] a4
AIRE BT FAGA(RPM)S ©]&3te] Aits} &5 B
]2 94 7] Brilliance™ Big Bore 16channel CT(Philips
Medical Systems, Veenpluis, Nettherlands)& 4D CTE A
gaklar, o] e A AmA g 2F Eclipse 8.9
(Varian Medical Systems, Palo Alto, USA)E -3l 743}
A5 AYE FH3te JF 714 7] RapidAre®™ (Varian
Medical Systems, Palo Alto, USA) & 22}¢] o] & g]ghel
MatriXX evolution(IBA dosimetry, Schwarzenbruck ,
Germany)& o|-&ste] A 7435 F 32k4%Q1 87
o A AF EHo] 7hs g COMPASS® (IBA
dosimetry, Schwarzenbruck, Germany)& ©|-&3}o] H|ul

w3helt,

Patient Diagnosis Tumor Location Tumor Site Prescription dose
I NSCLC Peripheral LUL 48Gy/4fx
I NSCLC Central RLL 48Gy/4fx
m NSCLC Peripheral RML 48Gy/4fx
I\Y% NSCLC Peripheral RUL 48Gy/4fx
Vv NSCLC Peripheral LUL 48Gy/4fx
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Fig 2,
Dose distribution for TPS
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Table 2, Gamma analysis with 2mm/2% acceptance criteria.
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o7} =A] ¢Fgkrh. PTVE] Dmax: 10%014] -2.20 cGy&
74 Zpol7}F ZQkar, 70%9llA] 68.77 cGyR 7P & 2pol=
YERNtE, 24 Dmax 2bo]9] it 50%°4] -35.73
Gy 7} =pol7} 2hgkar, 0uolld 85.88 cGyE 7hE 2
zpol& YERARATE, %= H| Voo, Vio, Vs o] o] He Z}

(Unit in ratio(%))

CT Patient
Image I 11 il v \Y%
MIP 99.6 99.6 99.8 99.9 99.8
0% 99.6 99.5 99.8 99.8 99.8
10% 99.6 99.5 99.8 99.8 99.8
20% 99.6 99.5 99.8 99.8 99.8
30% 99.6 99.5 99.8 99.8 99.8
40% 99.6 99.5 99.8 99.8 99.8
50% 99.6 99.5 99.8 99.8 99.8
60% 99.6 99.5 99.8 99.8 99.8
70% 99.6 99.5 99.8 99.8 99.8
80% 99.6 99.5 99.8 99.8 99.8
90% 99.6 99.5 99.8 99.8 99.8
Average 99.6 99.5 99.8 99.8 99.8
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Table 3, Summary of Average differences between MIP and Each Phase(0~90%) for 5 patients
(Abbreviation= DMax: maximum dose, V20: Structure volume for the 20Gy of prescription dose, V10: Structure
volume for the 10Gy of prescription dose, V5: Structure volume for the 5Gy of prescription dose)

Average Difference

Patient [ Patient II Patient 11T Patients IV Patients V Average
PTV
HI 0.04 0.01 0.03 0.02 -0.03 0.01
Dmax(CGy) 2.98+16.45 44,18%7.32 20.35%8.25 16.28£6.42 -67.29192.60 3.30
Lung(both)
V20(%) -0,14%0.10 0.15%0.35 -0.11£0.05 -0.18£0,02 -0.08£0.07 -0.07
V10(%) -0,131+0.19 0.12£0,50 -0.17%+0.04 -0.20£0,06 -0.13£0.15 -0.10
V5(%) -0.22%+0.28 0.48%+0.65 -0.26%£0.01 0.12%+0.40 0.16%£0.20 0.056
Lung(Rt)
V20(%) 0.00 0.15%£0.91 -0,21+0.35 -0.12£0.02 0.00 -0.03
V10(%) -0.01£0.01 -0.29+1,33 -0.35%+0.04 -0.15%+0.02 0.02%£0.01 -0.15
V5(%) -0.22%0.15 12.281+0.99 -0.38%+0.01 -0.28£0.03 0.21+0.09 2.32
Lung(Lt)
V20(%) -0.35%+0.19 0.00 0.00 0.00 -0.19£0.16 -0.10
V10(%) -0.38£0.35 0.17%0.06 0.11%£0.35 0.14%£0.02 -0,28+0.37 -0.04
V5(%) -0.31%0.40 0.35£0.59 0.18+0.02 0.2610.03 0.10%0.46 0.11
Spinal cord
Dmax(CGy) 14.39+5.68  171,29£99.99 5.61£0.86 4,69%3.48 4,05%+4.96 40.00
Z¥ 80%, 30%, 20% F597dellx] 717 Apolzk Agkar, 0%, ARG Hol A8A Y ALt At dedwe] vjas
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Table 4, Summary of Average differences between MIP and Each Patient for Phases (0~90%)
(Abbreviation= DMax: maximum dose, V20: Structure volume for the 20Gy of prescription dose, V10: Structure
volume for the 10Gy of prescription dose, V5: Structure volume for the 5Gy of prescription dose)

Average Difference

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%
PTV
HI 0.01 -0.04 -0.02 0.01 0.02 0.03 0.02 0.01 -0.03 0.01
Dmax(CGy) -2.20 9.76 -4.93 -1279 0 -13.37 <1692 -20.47 68.77  -42.09  -13.33
Lung(both)
V20(%) -0.29 -0.24 -0.10 0.03 0.14 0.10 0.18 0.14 0.00 -0.17
V10(%) -0.49 -0.38 -0.20 0.02 0.18 0.11 0.24 0.31 0.04 -0.29
V5(%) -0.42 -0.34 -0.10 0.18 0.45 0.39 0.54 0.56 0.29 -0.12
Lung(Rt)
V20(%) -0.41 -0.30 -0.01 0.26 0.37 0.32 0.37 0.22 -0.04 -0.30
V10(%) -0.80 -0.59 -0.15 0.26 0.36 0.26 0.32 0.22 -0.19 -0.62
V5(%) 3.48 3.62 4,04 4,40 4,51 4.44 4,46 4,26 4,02 3.66
Lung(Lt)
V20(%) -0.37 -0.32 -0.24 -0.19 -0.09 -0.11 -0.03 -0.05 -0.13 -0.27
V10(%) -0.54 -0.46 -0.31 -0.17 0.02 0.00 0.15 0.21 -0.09 -0.41
V5(%) -0.64 -0.57 -0.32 0.00 0.39 0.34 0.59 0.69 0.27 -0.28
Spinal cord
Dmax(CGy) 85.88 78.08 77.89 74.95 65.44 -35.73 65.83 66,77 76.21 77.13
A= A7 HAE Aolrh, TS AAPM TG-101 5 745 K volumes in stereotactic body radiotherapy for lung
TA o o= AAAAEHIAIN X EA| L d]ofst= = cancer, Int J Radiat Oncol Biol Phys, 2009;75:543-548
Y gl o747 AFRE Hrt ARE TR Kk 2. Han K, Cheung P, Basran PS, et al.: A comparison of
o] o} Aol STt two immobilization systems for stereotactic body
B AFE nleto g thdsiate] A 9 BFE 535} radiation therapy of lung tumors, Radiother Oncol
538 g v AAAR] A5 B A vlelE s} b 2010;95:103-108
oF 2o 35 ot A7) o] F F9lo AHAAA 3. Mendez Romero A, Zinkstok RT, Wunderink W, et al.:
FUAMA R EA] Fe] YA 2 5§ 22D A7) weh Stereotactic body radiation therapy for liver tumors:
1071(0~90%) T8 G T 54 59304 A= Impact of daily setup corrections and day-to-day
Alglo] A 2| 5ol Z-§-= ofof kAo thek A7 of F anatomic variations on dose in target and organs at
S I 5 S ¥k ofyet, $hAbe] Auky, $hate] & risk, Int J Radiat Oncol Biol Phys 2009;75:1201-1208
5, WFA71Y EqtEek 229 detstar, ele] &3 4, Wunderink W, Mendez Romero A, de Kruijff W, et al.:
dS =o|7] Sl eAte i;% sk W S sk Reduction of respiratory tumor motion by abdominal
ol IAT7|F AHE2] MM o= =8 2 Zolgtal Alg Ht} compression in stereotactic body frame, analyzed by
tracking fiducial markers implanted in liver. Int J Radiat
Oncol Biol Phys 2008;71:907-915
k| 5. Case RB, Sonke JJ, Moseley DJ, et al.: Inter- and

1. Matsugi K, Narita Y, Sawada A, et al.: Measurement of

interfraction variation in position and size of target
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Abstract

A study to 3D dose measurement and evaluation for
Respiratory Motion in Lung Cancer Stereotactic Body
Radiotherapy Treatment

Department of Radiation Oncology, VHS Medical Center, Seoul, Korea

Choi Byeong-Geol, Choi Chang-Heon, Yun lI-Gyu, Yang Jin-Seong, Lee Dong-Myeong, Park Ju-Mi

Purpose : This study aims to evaluate 3D dosimetric impact for MIP image and each phase image in stereotactic body
radiotherapy (SBRT) for lung cancer using volumetric modulated arc therapy (VMAT),

Materials and Methods : For each of 5 patients with non-small-cell pulmonary tumors, a respiration-correlated four-
dimensional computed tomography (4DCT) study was performed | We obtain ten 3D CT images corresponding to phases of a
breathing cycle, Treatment plans were generated using MIP CT image and each phases 3D CT. We performed the dose
verification of the TPS with use of the lon chamber and COMPASS. The dose distribution that were 3D reconstructed using
MIP CT image compared with dose distribution on the corresponding phase of the 4D CT data,

Results : Gamma evaluation was performed to evaluate the accuracy of dose delivery for MIP CT data and 4D CT data of 5
patients, The average percentage of points passing the gamma criteria of 2 mm/2% about 99%. The average Homogeneity
Index difference between MIP and each 3D data of patient dose was 0.03~0,04, The average difference between PTV
maximum dose was 3.30 cGy, The average different Spinal Coad dose was 3,30 cGy, The average of difference with Vo, V1o,
Vs of Lung was -0.04%~2.32%. The average Homogeneity Index difference between MIP and each phase 3d data of all
patient was -0,.03~0.03,

The average PTV maximum dose difference was minimum for 10% phase and maximum for 70% phase, The average Spain
cord maximum dose difference was minimum for 0% phase and maximum for 50% phase, The average difference of Vo, V1o,
Vs of Lung show bo certain trend.

Conclusion : There is no tendency of dose difference between MIP with 3D CT data of each phase, But there are appreciable
difference for specific phase, It is need to study about patient group which has similar tumor location and breathing motion,
Then we compare with dose distribution for each phase 3D image data or MIP image data, we will determine appropriate
image data for treatment plan,

Keyword : Stereotactic body radiotherapy(SBRT), MIP image, respiratory motion
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