CHSHZHE A2l X| 2005 MIb=: 1

High Precision Radiotherapy of Hepatocellular Carcinoma

Jinsil Seong, M.D.

Department of Radiation Oncology, Yonsei University College of Medicine, Seoul, Korea

Key Words: Hepatocellular carcinoma - High precision radiotherapy

A E

o] 3t F8 X5 F9 Rl AN AEE A
= B87)&o] WAoo 7 olsle] wEA AdE Je &
ofolt}, &, HAl G4 A8l ArH ], AFE3lE o
A= O ZEolE T, 7Ie9 W] 4l&sHA ¢
Zgoll §-&o] HHA HAMY X159 W& 7ido] AR s}
A WstE A, ol= A5 &7 S 7IEslstar ot
(1

~—

ZRore] WAL A& 9], ghe] WAL 18 A Tl
A& Fdo] AAuE T AYUE 5 AZS £3F °

AP Y] ZAP} 7P A A RE A8-47) ks an ot
NA A7)e] $Zo] W Zoke] MESA EX7}A] 15
= MEE AP X5 7)ol EEEA 7HeEe] AR
ARE Q28 FUE go|aH] HAT} B =R
Ao A 214 BAE A58k PR FECA o2 Y
AR X85 A7ste] X8 AFel Fart =3z s

T T

¢

i

2 2
| . | .
. FY M X 27|25 0|8t Zhete YA
A=

7okl HIALA X ol A 3240)\47@0] ERE 2o XE

E7F HAo, 1 ol9je] aEEofof sk F2 =AR

O MAMAL : T, MEA MIHET MES |

A 37191 4 2 0 9719 9, Aol AR, H
A SO WA SR 5 5 ek ol A719) PA
s8] AHOR By W] AT F)E 71%o]
A GO WA BAGE ZAHT 57} UThD).
Are) WAL 5 ofe) 714 ulsh AR, AmE 9

o7} fi71H o2 2315 o]Fo] FallEo] st WA
o AL E B RS Fdske RS BRE 4 o
(Fig. 1). 32Hd 4A=8 WA A7 (3-DCRT) = &
DA X 50l QlojA] afuke] 28k o 2 A H A o] WAL
A A g Hske WS %ﬂ%ﬁ"d 221 X3 HA] ol A
Y7170 g WA ATH3, 4). CTIAS 3x117 02 AT
Jahe 7o) et CT 28 71&(CT simu-
lation)o] 7i=E|R 0w o= Sxte] A AlA oA T4, A
gz2A 7be] SRR BAIE o AxoA] BEo] 7k
SHA skt webA] Fele] A AR A FEeMe =
3] 7FsskA] ¢k ¥lE U (non-coplanar) WAMI 2
APE Thsstod o F5A08 Fe B Bio]
(conformal) WAMIZS Folsk= Zo] AAHUTY. &

3, AF-AA PAS Lol S0 AP THol
R P
ARARS Qestel AT 5 Yom(Fig. 2), T

24| 918-E-(tumor control probability) % 4%%
28 85 (normal tissue complication proba-
bility) o] 8t RdS ALgste X5 27} o50] & ¢
7Fs3HAl E ATH4)

S4HRI AMICHSt W Q| IHCHS & ARM S St H(120-752)

Tel: 82-2-2228-8095, 7656, Fax: 82-2-312-9033, E-mail: jsseong@yumc.yonsei.ac.kr



CHSHZH A2l X] 2005 MIb=:

>

InformationPortal

CT MR rih' System Iing
%@%ﬂ yoh

<

3
Image Plan Plan All Record
Image Dose

& 50 @

SimulatorVirtual Plannlng RewewRadlatlon
SimulationStation StationTreatment

Fig. 1. Radiotherapy process in 3—dimensional era
includes complex interaction of various technologies and
hardwares,

514 £ wj & ] Couinaud”} A8 871<]
A X A EA]

LIVER STUDV &
LD: 12345 ID: 12345
RUN: 3424

LIVER STUDY &

Organ A

awnjop

Organ B 1

Dose

Fig. 2. Dose—volume histogram (DVH) in 3—D conformal
radiotherapy. Several radiotherapy plans are analyzed
and compared for DVHs of tumors and of each organ,
Usually a plan with a lesser volume in high dose region
is preferred, Likewise, plan A is selected if organ A is a
major consideration,
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Fig. 3. Virtual planning of radio—
therapy ports in case of tumors in
segment 5 and 6, Four plans with
various beam arrangement are
illustrated.,
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Fig. 5. Comparison of conventional radiotherapy (A) and
intensity mudulated radiotherapy (IMRT, B). IMRT provides
the optimum conformality even for the concave—shaped
tumor, which is not possible with conventional radio—
therapy or 3—DCRT,
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Fig. 4. Dose—volume histograms
(DVHs) for plans shown in Fig. 3;
yellow for A, green for B, red for C,
and pink for D, DVHs of each plan
are illustrated for liver, stomach, left
kidney, right kidney, duodenum,
and tumor,
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Fig. 6. Schematic illustration of adaptive radiotherapy.
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Fig. 8. The concept of cyberknife,



Motion adaptive X-ray Therapy (MAXT)
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Fig. 9. The concept of motion adaptive radiotherapy.
Usually radiation fields are designed to involve additional
margin for organ movement, By synchronization of
multileaf collimator system or treatment couch to the organ
motion, field margin can be reduced, hence radiation
toxicity can be decreased,
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Fig. 10. The concept of biological conformality,
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Fig. 11, lllustration of a radiotherapy planning using image fusion, Tumor image from MRI reveals some area missed in
CT scan, Images from CT scan (red line) and MRI (blue line) are fused for a new image (yellow line), which can be adopted

for target volume delineation,
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