“On board imagers 0|8¢+ |27t A} MAAL HIP

On board imagers °]-83t 257t 32} A=} Hr}

2 & 23% w Al E!_]_M T }‘5] ﬁ***, 7(,;_}\_1] é]»w*

geta S WA, aldsta S dejst”, HAvtE Y sl WA st

Evaluation of the Interfraction Setup Errors using On Board- Imager (OBI)
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Abstract

When using Image Guided Radiation Therapy, the patient is placed using skin marker first and after confirming
anatomical location using OBI, the couch is moved to correct the set up. Evaluation for the error made at that
moment was done.

Corresponding Author: &4
T4 B4 3HR AXNS 2SN H1S2l2 HSelotE2AH 24 107, E-mail: silver9661@NAVER.COM, Tel: +82-10-4789-3548
02«, o

S 2 20004 048 !, AARLRE: 20008 06 302, =& 2Xt: 20094 08 08, AN A LX:: 2009 093 15



Vol.3, No.3, &3 HI105, 2009 98

Through comparing 0° and 270° direction DRR image and OBI image with 2D—2D matching when therapy
planning, comparison between patient’s therapy plan setup and actual treatment setup was made to observe the
error. Treatment confirmation on important organs such as head, neck and spinal cord was done every time

through OBI setup and other organs such as chest, abdomen and pelvis was done 2 ~ 3 times a week. But

corrections were all recorded on OIS so that evaluation on accuracy could be made through using skin index which

was divided into head, neck, chest and abdomen—pelvis on 160 patients.

Average setup error for head and neck patient on each AP, SI, RL direction was 0.2+0.2 ¢cm, —0.1£0.1 cm,

—0.2+0.0 cm, chest patient was

—0.5+0.1 cm, 0.3%£0.3 cm, 0.4%£0.2 cm, and abdomen was 0.4%0.4cm,

—0.5x0.1cm, —0.4x0.1cm. In case of pelvis, it was 0.5£—0.3 cm, 0.8+0.4 cm, —0.3+0.2 cm. In rigid body parts
such as head and neck showed lesser setup error compared to chest and abdomen. Error was greater on chest in
horizontal axis and in AP direction, abdomen—pelvis showed greater error.

Error was greater on chest in horizontal axis because of the curve in patient’s body when the setup is made.

Error was greater on abdomen in AP direction because of the change in front and back location due to breathing

of patient. There was no systematic error on patient setup system. Since OBI confirms the anatomical location,

when focus is located on the skin, it is more precise to use skin marker to setup.

When compared with 3D—3D conformation, although 2D—2D conformation can’t find out the rolling error, it has
lesser radiation exposure and shorter setup confirmation time. Therefore, on actual clinic, 2D—2D conformation is

more appropriate.
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Fig. 1. (a) Varian clinical linear accelerator with an
On-Board Imager®(OBI) consisting of two robotic arms;
one holding a flat panel imager(kVD). The mega voltage

detector(MVD) is also extracted. (b) The coordinate

system for couch/patient position: Lat = + Right/~Left,

rnt==Ant/-Post and Lng =+ Inf/~Sup. (C) Lateral and

vertical motion of the kVD are relative the MV beam
axis.
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Table. 1. Patient information
Fraction
Site Patient Treated Imaged
Head& Neck 40 9
Chest 40 28 "
Abdomen 40 28 "
Pelvis 40 28 "
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Fig. 2. The registration window of the Varian
On-Board Imager and shift matching
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Fig. 3 Types of matching and workflow

. & =t

A ZAGA] Setupt A BA] A 2 4F Bl W] o] FA|
A @zt ek A Ay Fig 4~7 2 Table 2.11E}
WAtk DRR 9745 o]&sto] AA=E 2219 AEs F
galdls W] ak F, AuI IS 3 A
2hg vEo R o)Fst A7E F8 X FHER e
WATE Head&Neck 7S A= Al 9% ]—7]' Chest &
Abdomen F-§ol wH]ste] HHo=z A et
Head&Neck ko] Hit AlY 9xH= ZHzF RL, AP, SI
ko A1 02402 cm, -0.120.1 cm, -0.2+0.0 cm @ YEFS:
o1 Chest®] 74-9-0.5%0.1 cm, 0.3+0.3 cm, 0.4+0.2 cm &
YUEREI  Abdomen®]  A$ 04%04cm, -0.5%0.1cm,
0.4+0.1cm 2 YERSLAL Pelvic®] -5 0.540.3 cm, 0.840.4
em, -0.310.2 ecm YEFSTE Chestol A 35 Wake] 9
217} Z3 21 Abdomen& Pelvico| A= AP WHeFe] @ %17}
A YEpstth exke] AQlo R Rt og @
A7F 7S o] TRtk = 11l o8 9§ <59
Hol, A& 7|7k5 #Ape] F4% Aok g Qg
o] Wzt g S 9Jg W9

-

ol
mlo

= 2 o)
= T M




“On board imagergs 0|8%

e
24
fu
=
i
A
X

-8l PR e APZRL
- -8
@ Q) B)
RL-SI
RL-SI

©

Fig. 4. interfractional transitional error for the patients
Head&Neck in the (A) right-left(RL), (B)
anterior-posterior(AP) and (C) superior-inferior(SI) directions.

(A)
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Fig. 6. interfractional transitional error for the patients
Abdomen in the (A) right-left(RL) (B) anterior-posterior(AP)
and (C) superior-inferior(S) directions.
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Fig. 7. interfractional transitional error for the patients pelvis in
the (A) right-left(RL), (B) anterior-posterior(AP) and (C)
Fig. 5. interfractional transitional error for the patients superior-inferior(Sl) directions.
Chest(lungZ &) in the (A)  right-left(RL) (B)
anterior-posterior(AP) and (C) superior-inferior(Sl) directions
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Table 2. Interfractional translational setup error, average *
standard deviation

Site AL AP N
Head8Neck 0.2+ 0.2 -0.1£ 0.1 -0.2+ 0.0
Chest 0.5+ 0.1 0.3+ 0.3 0.4+ 0.2
Abdomen 0.4+ 0.4 -0.5£ 0.2 -0.4+ 0.1
Pelvis 0.5+ 0.3 0.8+ 0.4 -0.3£ 0.2
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