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CT
DRR image

Scan thickness : 3 mm
57 slices, FOV : 27.5em
pixel size : 0.43 mm

Simulator
Simulation image

EPID
Portal image

FAD : 150 cm
reference, comparison image

pixel size : 0.34 mm

Fig. 1. Image acquisition:CT data set, simulation image, or-
thogonal pairs of portal images and digital image of a hu-
manoid phantom and patients.
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Fig. 2. Verification of isocenter alignment. It shows that DRR-
to-simulation image registration using fiducial marker and
field size; (a) DRR vs. simulation image using of the custom-
made S/W, (b) DRR vs. simulation image using of the comr
mercial S/W.

7 A A4 FAFAA] BN ol Fig 2
S Zo] DRR 4t EoNEIYe] 7FHD FPFAA
Aole} el W S EAASH FYFNA Aolel Wl
g ulasie] NE2FOAF BANIh B4 A3t TRl

l

=2
Ae AZ #A9oA zHzt 08102 mm, 1.010.3 mme|L,
A= 1.110.5 mm, 1.0+£0.6 mme|¢rhFig. 3, 4).

2. BIXIRN BN AS

A AL AR AL AW EE
Aol 1 Tk 3t wf X7 Alvpg 12 T &

A B, 52 Ae] JIE idelsr, gt Ho] vl g4l

AL N T

Ak B A ABAE BAG & Y FE B

Egod g PegAsh PR ok uatozd 1
o ]



0l & 2 50 : EXAM BEE A

Ant./Post. Rt./Lt.
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1 . 1t
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Fig. 3. Scatter-gram of anatomical features points on DRR vs. simulation
image in Brain. (Abbreviations: Left=lateral shift; Sup=longitudinal shift;
Ant=vertical shift; quadrangle=patientl; triangle=patient?; diamond=patient3).

Ant./Post.

Rt./Lt.
5 Sup. (mm) 2 Sup. (mm)
1 . 1
e AR ‘. .
* Left (mm) Ant. (mm)
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Fig. 4. Scatter-gram of anatomical features points on DRR vs. simulation im-
age in Pelvis (Abbreviations: Left=lateral shift; Sup=longitudinal shift; Ant=
vertical shift; quadrangle=patient]; triangle=patient2; diamond=patient3).
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Turning le by 5°

Turting santry angle by 5° ¢
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Pre treatment §

Patient setup

ko)

Verification

1 f
(a) | Pre treatment | Post treatment

Fig. 5. Verification of patients setup reproducibility. It shows that comparison of the portal
images using internal structure segmentation and external contour subtraction in pre-and post

treatment; digitally compressed portal image of a (a) brain, (b) chest phantom on the image
console monitor.
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Fig. 6. Verification of patients setup reproducibility. It shows that geometrical verification
process using of the reference marker and camera-based system; patient of (a) brain, (b)

chest.
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— Abstract

Patients Setup Verification Tool for RT (PSVTs) :
DRR, Simulation, Portal and Digital images

Suk Lee, M.S.*", Jinsil Seong, M.D."", Soo Il Kwon, Ph.D.T, Sung Sil Chu, Ph.D.*
Chang Geol Lee, M.D." and Chang Ok Suh, M.D.”

*Brain Korea 21 Project for Medical Science, 'Deptartment of Radiation Oncology,
College of Medicine, Yonsei University, Seoul; Korea
TDeptartment of Medical Physics, Kyonggi University, Seoul, Korea

Purpose : To develop a patients’ setup verification tool (PSVT) to verify the alignment of the machine and
the target isocenters, and the reproducibility of patients’ setup for three dimensional conformal radiotherapy
(3DCRT) and intensity modulated radiotherapy (IMRT). The utilization of this system is evaluated through
phantom and patient case studies.

Materials and methods : We developed and clinically tested a new method for patients’ setup verification,
using digitally reconstructed radiography (DRR), simulation, portal and digital images. The PSVT system
was networked to a Pentium PC for the transmission of the acquired images to the PC for analysis. To
verify the alignment of the machine and target isocenters, orthogonal pairs of simulation images were
used as verification images. Errors in the isocenter alignment were measured by comparing the verification
images with DRR of CT images. Orthogonal fims were taken of all the patients once a week. These
verification films were compared with the DRR were used for the treatment setup. By performing this
procedure every treatment, using humanoid phantom and patient cases, the errors of localization can be
analyzed, with adjustmenis made from the translation. The reproducibility of the patients’ setup was
verified using portal and digital images.

Results : The PSVT system was developed to verify the alignment of the machine and the target
isocenters, and the reproducibility of the patients’ setup for 3DCRT and IMRT. The results show that the
localization errors are 0.8+£02 mm (AP) and 1.0=0.3 mm (Lateral) in the cases relating to the brain and
1.1£05 mm (AP) and 1.0£0.6 mm (Lateral) in the cases relating to the pelvis. The reproducibility of the
patients’ setup was verified by visualization, using real-time image acquisition, leading to the practical
utilization of our software.

Conclusion : A PSVT system was developed for the verification of the alignment between machine and
the target isocenters, and the reproducibility of the patients’ setup in 3DCRT and IMRT. With adjustment
of the completed GUI-based algorithm, and a good quality DRR image, our software may be used for
clinical applications.

Key Words : Patients’ setup verification, Digitally reconstructed radiography (DRR), Portal image, Digital
image, Image registration
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