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Fig. 1. CT simulator for four-dimensional CT acquisition. (a) CT
scanner. (b) camera in RPM (Real-time position management)
gating system. (c) marker block.
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Fig. 2. CTVsy delineated for gated IMRS and ITV based on the CTVis in a whole respiratory phases. (a) CTVs% in axial image. (b)
CTVis in axial image. (c) CTVsy in coronal image. (d) CTVis in coronal image. (e) CTVsoy in sagittal image. (f) CTVis in sagittal
image. (g) CTVsp% in DRR image. (h) ITV in DRR image. Line color: Blue (0% phase), Brown (10% phase), Cyan (20% phase),
Dark-green (30% phase), Light-green (40% phase), Magenta (50% phase), Orange (60% phase), Pink (70% phase), White (80% phase),

Yellow (90% phase).

Table 1. Comparison of PTVgaing delineated at the 50%
phase CT with PTVno-gating contoured through whole breathing
phases.

Measured tumor volume (Unit: cm’)

Patient PT\P]TVgaﬁ"g/ %
PTVNo-galing PTVgaling No-gating ( o)

A 15.29 4.75 31.07

B 25.39 12.40 48.84

C 37.43 17.92 47.88

D 63.78 23.86 37.41

E 92.45 69.42 75.09
A7€ pTve F95 vla, B4 X gAY S Sl
ARkE CTV, 1TV B F8 A7]8} o] AdAHs| =20
Ae EAsto] 7 wol £2E ABAY AAE v,

Hrbekolch AA TFAs ALK E B A& A A B
AZb Zwol|A] full-exhalation <X9] AA] S&F7] Wi
30% AE AZto g N E5E YAl it ol & visio
429 CT dlole] F 40%, 50%, 60% <1/gollA FAe
CTVig+soa+enge 7INFSE A2 A3 CTVE X84
g ASYeln 2 ANE s, SHAE PAAZ o
We) WAHGE Aol T AEH Fwlol v BAE

Z

Fig. 2 439) CT RO & o4 853 ¥, 2H%5
WAAAE WS A gl A8 SHEFA W 50% 94

ol A 743 CT d3ollA 4B CTVieEE A3 1TV
g Bl gk Sl ofgt Fokel $29) 3
Z CTVsoz il ¥l 24 PAE ITVE DRR (Digitally re-
constructed radiograph) 3 4Fol|4] el & 4= it} Table 1]
AE CTVsins 71522 AAZE PTVainot 1TV 7|E 22
AR H PTVroging® 35 W3, 243 A5 HolFa
st TEAEHAAAE e AesaE AT 48
PTVying® F-217F PTVroguing 5219t ¥l 3}o] FoiF o2
75.09%014 2ol 31.07% 2 &S gad 4= 9t} Fig.
- 7 BAellA FelE TEds ALK E B AE
gk IMRS A EA12 3} PTVNoging s 71T
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Analysis on the Decrease of Planning Target Volume in the Case of
Lung Radiation Surgery with the Application of Respiratory Gated
Radiotherpy Method

Ju-Young Song, Byung-Sik Nah, Woong-Ki Chung, Sung-Ja Ahn, Taek-Keun Nam, Mee-Sun Yoon, Jae-Uk Jung

Department of Radiation Oncology, Chonnam National University Medical School, Gwangju, Korea

The application of a respiratory gated radiotherpy method to the lung radiation surgery was evaluated compared
with the conventional method in which the whole tumor motion range is considered in the delineation of PTV
(Planning target volume). The four dimensional CT simulation images were acquired for the five NSCLC
(Non—small cell lung cancer) patients for radiation surgery. The respiratory gated plan was prepared with the
50% phase CT images and the conventional method was planned based on the ITV (Internal target volume) which
include all the target volumes created in each phase CT images within a whole respiratory period. The DVH (Dose
volume histogram) of OAR (Organ at risk) which calculated in each method was compared for the evaluation
of the plan properness. The relative decrease of OARs' DVH were verified in the application of respiratory gated
method. The average decrease rate were 16.88+9.97% in the bronchus, 34.13+19.15% in the spinal cord,
28.42+18.49% in the chest wall and 32.48+16.66% in the lung. Based on these results, we can verified the
applicability and the effectiveness of the respiratory gated method in the lung radiation surgery.

Key Words: Radiation surgery, Respiratory gated radiotherapy, Four—-dimensional CT simulation, Internal tar—

get volume
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