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(Hepatocellular Carcinoma)®] &Z#AS vk & B
1 55 f8l sk 1459 S-S o= Alsgatqict,

AT9] X AT #elo] FESE S
1AM Y5 etk whA ATl FoEkA] gAY
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Table 1. Patient’ s characteristics

o Subject
Characteristic
N(%)
Sex
Male 11(78.6)
Female 3(21.4)
Age
> 60 2(14.3)
60~69 2(14.3)
70~79 3(21.4)
80 < 7(50.0)
Height
> 160 3(21.4)
160~169 2(14.3)
170 < 9(64.3)
Weight
> 60 1(7.1)
60~69 4(28.6)
70~79 6(42.9)
80 < 3(21.4)
Abdomen Circumference
> 80 4(28.6)
80~89 6(42.9)
90~99 3(21.4)
100 < 1(7.1)
Surgical Operation
No 4(28.6)
Yes 10(71.4)
Total 14(100.0)

2. 97 ¢y

1) 2t 27|+ 1A

A AR SF2 7FsshAA gk Agk S
FAIBEAL B2} ARAof] wh2 7he] A DS FHAs)s)7] $Is)
Al ZF FX4 (Whole body vac-lock, Medical intelligence,
Germany)& AHE3FATE g S50l o3t 34 dUS Algh
3}7] 98l Body-fix(Vacuum pump, Medical intelligence,
Germany)Z o|-83}e] 80 mbard] ¢t o2 F7|E A Ak
H 2712 W & ulE 7 A (Supine position) 2} H=2
Al (Prone position) 2 A} 14 7|5 A28} Ak (Fig 1).



2) QMES U 23

TF gt SIS Aget vi2 7 AA(Supine
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Z 95lo] A2t §]—‘ﬂ-%— 2|2 B 7](CT-simulator, Philips,
Holland)9} RPM respiratory gating system 1.7 (S/W)& &
3] A Aol Oﬂ/ﬂ Z-ZAFA(Tliac crest)7FA] 3mm <8}o]
2 FAR 4 LAFEHEEZE Y UDCT, 4 Dimension
Computed Tomography)37-S E5331, 53k 974
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Fig 2. The contouring target and critical organs are shown on planning CT imaging in supine and prone position.
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Fig 3. DVH(Dose volume histogram) of the PTV(Planning target volume) and critical organs,

3) Al o Mz M 5| A= (DVH, Dose volume

histogram)

AAdHE X5 42 Tomotherapy planning system
V4 ,2(Tomotherapy, Inc. Madison, WI, USA)Z HA&3}¢]
Pitch 0,172, Field Width 1,0 cm, Modulation factor(MF)
2,08 Fg3le] AT 50Gy (95% prescription line) 2
L2918 Agket vl R 2 AA(Supine position)2} H=
2l z}A|(Prone position) ol 4] Z"ﬂﬂi}(Optimization)/\]?iE}
A3} AZ T ulE 72 A (Supine position)9} =
AHAl(Prone position)ol|A] FF A& A 1 A=FE A
& AH s|2E 2 (DVH, Dose volume histogram)2 %
3 22 §AH A A EEE v wa ot (Fig 3).

4) SA{EHH

E Ao 3= A2 = SPSS 13.0 for WindowsE A&
sfof EA18F AT

Z} gt U8k ul2 72 A}A| (Supine position)9} H=

& ZA|(Prone position)oll e %2 €2,
(CTV, Clinical target volume, PTV, Planning target
volume)¥} A 7ke] 84, A& A4 s|2EI3(DVH,

ST R

Dose volume histogram)& t-testiA]S E8f Hutdt &
HAAE 431 froldS Hrlstdor fo42 (0.05

o|Att.

2 AFM|(Supine

SEo ot 22dE Age vpE 2 AA(Supine
position) oAl E& o] Y& @ EZ(IR, Leftright) &2 Y-S
it 2.76+£1.25 mmo]L, 2-F(AP, Anterior-posterior)2k

’33H(SI. Superior-inferior) ¥W&Fe] 222 747} 4,02+

—~

@=54 2
position)
S s FAAS Agks Jd= AA (Prone
position) o] A+= E A o] ASHSI. Superior-inferior) HWéko]
A 7.45+1.96 mm=E 7HF 27 Lo, Yo ex

=TT

Table 2, Intrafractional motion of the liver in the supine and prone positions

Patient position

Characteristic Supine Prone t p-value
(mean=£SD,mm) (mean=*SD,mm)
Left-right 2.76+1.25 2.2140.93 4,418 0.001
Anterior-posterior 4,02£1.63 3.36+1.17 4,027 0.001
Superior-inferior 11.56£3.08 7.45£1.96 7.487 0.000

Data presented as mean £ standard deviation,
p-Value from SPSS 13.0 for Windows,
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Table 3, CTV margin of the liver target in the supine and prone positions

Patient position

Characteristic Supine Prone t p-value
(mean=*SD,mm) (mean=*SD,mm)
Left-right 5.71x1.54 5.00£1.04 2,687 0.019
Anterior-posterior 6.86+£1.88 6.2911,54 2.280 0.040
Superior-inferior 10.57%£1.22 8.71+0.99 7.320 0.000

Data presented as mean £ standard deviation,
p-Value from SPSS 13.0 for Windows,

(LR, Left-right)2} 2F-F(AP, Anterior-posterior)e] H &
21)e 747} 2.21£0.93 mm, 3.36+1.17 mm ©] T},

35| o FAAES Algkgt viE 72 AA|(Supine
position)2} =2 Z}A|(Prone position)7+e] 7F 9] &
Hole 3T wTeA o FolE vehf oA
(p=0,001, 0.001, 0.000)(Table 2).

2. BX(Target) % (Volume) =41

Sl 48 FRRAF P2 o] o9 (Margin)
o 1l2 & AA(Supine position) oA &9 2Z(IR,
Left-right) 12 5.71+1.54 mm, &% (AP, Anterior-
posterior) 6,861 1,88 mm, %4H(SI, Superior-inferior) ¥k
10.57+1.22 mm o, A= 2}A|(Prone position)ol|
M= Y& Q BZ(IR, Left-right) 5.00£1,04 mm, ¥
(AP, Anterior-posterior) 6,29+ 1,54 mm, *3}(SI,
Superior-inferior) W&k 8.71+0.99 mm= Z} W&Fol| A o] o
e fFolg AFolE YEh AT (ZH 2 p=0.019, 0.040,
0.000)(Table 3),

& ot 2 YES Akt vt2 72 A (Supine
position) |4 & 3t &S CTV(Clinical target volume)
187.12£210.84 cm® ©]1aL, PTV(Planning target volume)
279.48+253.59 cm® o]l o™ A7 7H(Normal liver) o4&
1003+212.32 em® 0] T},

@ =gol oet SRS MEtet A=

position)

SFo g LS & AFA| (Prone
position)-&2]-& CTV(Clinical target volume)®] H &%
2 187.00£210,26 cm?0] 13, PTV(Planning target
volume) FF &2 251.514£230.86 cm’e| 1 2.1 73 71
(Normal liver)®] H+ 8242 1033.29+196.71 cm*E. 2}z
EXEqt}. PTV(Planning target volume)-823 A4 7F
of AolA] §olak 2ol S 8 Hk(p=0.002, 0.001). 1]
1} CTV(Clinical target volume)84-& FAgH o2 -9
g 2po] & HolA] eE3ktH(p)0.05)(Table 4).

2l X}M|(Prone

A d=

3. Mzt A X 5|AE a2 (DVH, Dose volume histogram)

O =50 2let S22 S MEtet HIZ 2 AfM|(Supine AdE AY % 219l Alghet 2 72 2k (Supine

position) position)2} H =2 2}A|(Prone position) o] 4] PTV(Planning

Table 4, Comparison of the volume in the supine and prone positions
Patient position
Characteristic Supine Prone t p-value
(mean=*SD,cm?) (mean=£SD,cm?®)

CTV 187.12+210.84 187.00£210.26 0.272 0.790
PTV 279.48£253.59 251.51+230.86 3.768 0.002
Normal Liver 1003.30£212,32 1033.29£196,71 -4,203 0.001

Data presented as mean £ standard deviation,
p-Value from SPSS 13.0 for Windows,
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Table 5, Comparison of the Dose in the DVH(Dose volume histogram)

Patient position

Characteristic Supine Prone t p-value
(mean=®SD,Gy) (mean=*SD,Gy)
PTV
Mean 51.73%+3.59 51.83£3.39 -0.497 0.628
Max 53.07%£3.79 53.88£3.63 -2.532 0.025
Normal Liver
Mean 15.44+6.42 14.97+5.99 0.817 0.429
Max 52,56%3.62 49.51+3.55 4,296 0.001
V5 39.83+10.03 36.74%10,07 3.097 0.008
V10 34.681+10,74 31.52£10.88 2.965 0.011
V20 27.4419.16 25.06%£10,18 3.004 0.010
V50 15.38+6.31 12.87£5.41 4,267 0.001

Data presented as mean®standard deviation,
p-Value from SPSS 13.0 for Windows,

target volume) 874 &3l A 2(Maximum Dose) 53,07+
3.79 Gy, 53.88+3.63 Gy= &9 84 o] Hefo] A x]o] &
olgt z}o] & YEFATH(p=0.025). L& PTV(Planning
target volume) 2] Hit(Mean) €4 A& 51.73+£3.59 Gy,
51.8313.39 Gy&E 93 #ol& YetllAlE= &gkt
(p>0.05).

+ 245 Algket vl= 72 Ak (Supine position) o] 4] 9]
Ao 7 £8e HIE 52.56+3.62 Gy, £ (Volume) V5
39.83+10.03 Gy, V10 34.68+10.74 Gy, V20 27.44+9.16
Gy, V50 15.38%£6.31 Gyo|i, 2 =& A A (Prone
position)ollX= 74 It 842 Hile= 49..56+3.55 Gy,
£ (Volume)2 V5 36.74+10.07 Gy, V10 31,52+10.88
Gy, V20 25.06£10.18 Gy, V50 12.87£5.41 Gy= X &2}
Aol Mstrt 8247k Wstel] FAA fFolds el
t}.(p=0.001, 0.008, 0.011, 0.010, 0.001). A’ Zke] Ht
(Mean) &4 d&gF2 34} 2bA| Wt w2 fofgh 2ol &
Ho]A] &E3ttH(p)0.05)(Table 5).
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Portal Imaging Devices)?} A1 # %], 2e8]a H o=
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(4DCT-Sim, 4 Dimensional Computed Tomography
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Abstract

The effect of patient position on dose
in radiation therapy of liver cancer

Department of Radiation Oncology, Kyunghee College Hospital, Seoul, Korea
Department of Radiation Oncology, Yonsei Cancer Center, Seoul, Korea
Department of Radiological Technology, Daegu Health College, Daegu, Korea

Won Seok Jung, Ju Ho Kim, Young Jae Kim, Ryung Mi Shin, Jeong Hun Oh,
Geon A Jeong, Jun Young Jo, Gi Chul Kim, Tae Kyu Choi

Purpose : To analyze tumor's movement and volume change from changing position in order to minimize movement caused
by breathing.

Materials and Methods : We conducted survey of 14 patients with HCG(Hepatocellular carcinoma), Patient immobilization
device was made in two ways(Supine position, prone position) and from image acquisition, tumor's movement, volume and
dose are analyzed,

Results : The mean movement of target(LR, Left-right) in supine position and prone position was 2. 76+1.25 mm, 2.21+0.93
mm_ AP(Anterior-posterior) and Sl(Superior-inferior) was 4.02+1 .63 mm, 11.56+3.08 mm, and 3.36+1.17 mm, 7 45+1 96
mm,

Treatment volume was decreased and normal liver volume was increased in prone position,

Conclusion : We could reduce the margin of the treatment volume by minimizing the movement of liver caused by breathing.
Especially in prone position, it is considered to be able to decrease the movement of the liver and increase normal liver volume,

Keyword : Supine position, Prone position, Tumor volume





