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Fig. 1. (a) Patient position used the Bodyfix system. (b) Display of vacuum pressure values. Arrow keys are controlled the values

level.
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Table 19141+ & AFE 3l A8 k2 219 AW
£ HolFax glom, W $X& Lung (N=5), Liver (N=
11), Pancreas (N=2), Kidney (N=2), CBD (N=1)o]t}.
Bodyfix systeme o]-&sle] 284 g9+ 30~70
mbare] ™, 3FAFF(N)= 30 mbar (N=5), 40 mbar (N=6), 50
mbar (N=3), 60 mbar (N=5), 70 mbar (N=2)°]t}.

Table 20ll41= ¥ 47770¢] MVCTE 42 Ed® 7 W3
o] tg} setup-errorsE H.o]F3L Ut} Systematic errors2]
2 APollA] 6.00 mm, 3 SIOA] 595 mmZ & X5 H
Atk Roll ()l W3t 3 3= 742} 0.05°, 050°9] exH-&
B3k EE 2Aell tidk Random errors®] o & SIollA]
4.72 mmE - kol wldl T 245 AT 5 U
TL3E, Systematic errors$} Random errors& o] -&3}o] X & A
oA CTV * A 8 (Prescribed dose: 99%)3} PTV A
F(Prescribed dose: 95%) Abo]e] o wi(Margin)ys g
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Stroom £'70] AAZ FA22+070)S o] &3 Az}
Table 204 HolF=3 glom], ML, SI, APellA] ZH2 4.80
mm, 15.16 mm, 9.60 mme]t}.

Table 30ll4+= EE 3FA}bol] thet setup-errors®] ML, SI,
AP} Roll ¥ 3D-Vector Ate] 2] A33A] EAAI}E Ko
Fa gk Al weknt Rollell gt A#AlE ML-Roll,
AP-Vector, SI-Vectorol| 4] 0.485, 0.244, 0.637Z4] SAIH o
E fo3 AolE H3om(p<0.001), Rollell wE ML2|
H3bE FAA £ B3l & F AUt w3, Table 201

Table 1. Patient, applied vacuum pressure values and MVCT
data characteristics.

Patient Sex Age Diagnosis Vacuum MVCT images

pressure (mbar) #)

1 F 45 Lung 30 15
2 M 68 Lung 30 10
3 M 42 Liver 30 25
4 M 43 Liver 30 10
5 M 60  Kidney 30 30
6 M 62 Lung 40 30
7 F 76 Liver 40 30
8 F 48 Liver 40 18
9 F 84 Liver 40 20
10 M 74  Pancreas 40 24
11 M 45 CBD 40 30
12 F 42 Liver 50 30
13 M 58 Liver 50 20
14 M 48 Liver 50 20
15 M 61 Lung 60 11
16 F 58 Lung 60 20
17 M 53 Liver 60 30
18 M 58 Liver 60 10
19 F 71 Kidney 60 20
20 M 60 Liver 70 30
21 F 59  Pancreas 70 30

oletzel : M22d M23E 2011

Al HolF % SIollA o] 22 (Mean: 6.01 mm)E Qo]
3D-Vectorol] dgko] ml-¢- & oz <& 4 9l9ich
upAeto 2 21 g 9] oA oh2A HEE oAl
Eol tiste]l ANOVA EAZILE Table 4014 & 5 9
th SAF R {8t Ao & HolFE ML, SI, RollollA]
g 4 AU (p<0.05). 53], SIHA = 40 mbars # &
57} &5 setup errors7}
AchFig. 2). ol & AlLl3F 1t
w2 wgF gl Rolloll tialj Al Table 3¢ AZE & uwf 7
kel gk AdaAlel Aol Z Ao g e 5 gl
thi.e. ML-Roll). L&}, SIF} 3D-Vectore}e] A AITE &
] IE7 SARCE o3 Aol & & 4 AATKSLE p=

0.00, 3D-Vector: p=0.217).
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T om
> 4
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e

2 AFellA FEF ERE ] A S 2 Bodyfix

Table 2. Setup errors depended on the directions for 21
patients (477 MVCT data sets).

Displacement
Direction 17 2 g 2314070
ML 1.67 mm  1.82 mm 1.65 mm 4.80 mm
SI 330 mm 593 mm 472 mm 1516 mm
AP 6.00 mm  3.50 mm 3.71 mm 9.60 mm
Roll 0.05° 0.50° 0.44° N/A
Vector 10.62 mm  3.22 mm 458 mm 9.65 mm

N/A: not applicable, «: average of systematic errors, 2: stand-
ard deviation of systematic errors, ¢: average standard devia-
tion of random errors.

Table 3. Correlation analysis of directional setup displacement for 21 patients by Pearson’s product-moment coefficient.

Inter-Construct correlations

Directions
Directions Mean SD ML AP SI Roll Vector
ML 1.54 mm 2.58 mm 1.00
SI 2.68 mm 749 mm —0.67 1.00
AP 6.02 mm 6.00 mm —0.61 0.32 1.00
Roll 0.05° 0.69° —0.485" 0.117* —0.14 1.00
Vector 10.23 mm 6.29 mm 0.55 02421 06377 —0.04 1.00

Mean: average of the over all patients, SD: standard deviation of the over all patients, *Significance of these differences (p<0.05),

TSigniﬁcance of these differences (p <0.001).
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Fig. 2. Translation directions (ML, AP, SI) and 3D-Vector setup errors depending on the different applied Vacuum compression

levels. (a) Mean of setup errors (b) SD of setup errors.

Table 4. Results of ANOVA test between directions and
applied differently vacuum values groups.

S Groups
Directions (mbar) Mean SD F p
30 256 194
40 017 232 0,000
ML (mm) 50 200 144 809 ~ 005)
60 087 335 LA
70 087 152
30 378 780
40 478 736
SI (mm) 50 180 626 8684 03885)
60 104 69 p=v
70  —074 770
30 516 576
40 600 798 0107
AP (mm) 50 500 522 1916 oo
60 669 423 (p>0.05)
70 731 193
30 —013 063
40 039 076
Roll () 50 016 038 2739 0<'00085)
60 —041 064 LA
70 003 037
30 1080 528
40 1075 814 0017
Vector (mm) 50 880  4.86 1.449 ( > 0.05)
60 1019 523 Pt
70 976 493

systeme AH-E38to] Z1Fqhitol] uwhE setup-errorsE 3 7}
ek Bl Aol A g 7)ol gk A4 Bl AR S E
743k v} gt} Fuss 5”7} Nevinny-Stickel V2] ol Froll A&
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= ez AAsiglen, 7+ 3iaiuicl zgqhdte] oh2
Al &= Ak o]A ol fr= 3HAte] AlAlol wheh AlEtE =
H]"‘?-]H—]ﬂ‘ﬂ Z—lﬂ—u:]x—qu.

-

[}
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Bodyfix systemE AH-8-3}o] Cone-beam CTRHS E3l4 &
oko] Q1S Hytsk AT ML, AP, S|4 BT exp=
0.8 mm (0~25 mm), 0.9 mm (0~2.7 mm), 1.5 mm (0~5.7
mm)Z 232 v} Qlth Chen 598 ERE|EIg] o)A A%
oFshal 10%S AS 2 & 250 MVCT-S 2413+ A3} Slol]
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% BT SOl AT Aol E el & 4 At o
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Evaluation of Setup Errors for Tomotherapy Using Differently Applied
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Medicine, Seoul, Korea

The aim of this study is to evaluate the patient’s setup errors in TomoTherapy (Hi—Art I, TomoTherapy, USA)
Bodyfix system (Medical Intelligence, Ele—kta, Schwabmuchen, Germany) pressure in the vacuum compression,
depending on and were evaluated. Bodyfix immobilization system and vacuum pressure was compression applied
to the patients who received Tomotherapy thoracic and abdominal area, 21 patients were selected and
TomoTehpay treatment total 477 of MVCT images were obtained. The translational (medial-lateral: ML,
anterior—posterior: AP, superior—inferior: Sl directions) and rolling were recorded and analyzed statistically. Using
Pearson's product-moment coefficient and One—way ANOVA, the degree of correlation depending on the different
vacuum pressure levels were statistically analyzed for setup errors from five groups (p<0.05). The largest average
and standard deviation of systematic errors were 6.00, 5.95 mm in the AP and Sl directions, respectively. The
largest average of random errors were 4.72 mm in the S| directions. The correlation coefficients were 0.485,
0.244, and 0.637 for the ML—Roll, AP-Vector, and Sl-Vector, respectively. Sl-Vector direction showed the best
relationship. In the results of the different degree of vacuum pressure in five groups (Pressure range: 30~ 70
mbar), the setup errors between the ML, Sl in both directions and Roll p=0.00 (p<0.05) were shown significant
differences. The average errors of Sl direction in the vacuum pressure of 40 mbar and 70 mbar group were
4.78 mm and —0.74 mm, respectively. In this study, the correlation between the vacuum pressure and the
setup—errors were statistically analyzed. The fact that setup—errors in Sl direction is dependent in vacuum pressure
considerly setup—errors and movement of interal organs was identified. Finally, setup—errors, and it, based on
the movement of internal organs in Bodyfix system we should apply more than 50 mbar vacuum pressure. Based
on the results of this study, it is suggested that accuracy of the vacuum pressure and the quantitative analysis
of movement of internal organs and the tumor should be studied.

Key Words: TomoTherapy, Bodyfix system, Vacuum compression, ANOVA
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