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Fig. 1. Method of 2D-2D matching
L — which applies the On-Board Ima-
ger system.

AcTun i Fig. 2. Method of 3D-3D mat-
- e et ching which applies the On-
e Board Imager system.
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Fig. 3. Linear Accelerator (CLINAC iX, VARIAN, USA)
outfitted with On-Board Imager system.
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Fig. 4. Phantom which inserted the fiducial marker into the
moving phantom and bolus which were produced independently.

Fig. 5. Real-time position manage-
ment system (Varian, USA).
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Fig. 6. Measurement of fixed fi-
ducial marker size, using Eclips.
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Fig. 7. Measurement of fixed fidu-
cial marker size, using OBI work-
station.
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Fig. 8. Measurement of mobile
fiducial marker locus length, using
Eclips.
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Fig. 9. Measurement of mobile
fiducial marker locus length, OBI
workstation.

Table 1. Measurement of fixed fiducial marker artifact size (reference CT) unit: (mm)
Scan slice thickness 1.0 2.5 5.0 10.0
Marker number ml m2 ml m2 ml m2 ml m2
Scan number (mm) 49 49 7.3 94 14.4 14.6 19.7 19.7
49 49 9.7 7.3 14.6 14.6 19.7 19.7
49 49 7.4 9.6 9.7 9.8 19.7 19.7
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A, 1435 fiducial marker?] artifact 7] =4 Z3} CT
simulator®] slice thicknessE Z}Z}F 1.25, 2.50, 5,00, 100 mmE
W3t XA uf 3.00 mm 7] fiducial markert 4.90,
8.10, 12.90, 19.70 mm (Table 1) Z silce thicknessE- Z7}}o]|
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u}2} artifacte] 7|5 =7} =9k OBI2] CBCTE slice dis-
tanceZ- 1.00, 2.50, 5.00, 100 mmE #H3}A]ZH-E w 3.00 mm
9] fiducial marker+ 5.60, 10.60, 14.70, 29.40 mm (Table 2)
= slice distance] Z7}oll whe} artifact7} =7} = ek

T AE fiducial marker®] 7% CT simulationA]2} CBCT
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7= AAZ7) Bt ol & o7 7} E9lem, CT sim-
ulationA] 2.t} CBCT of|4¢] F7hgo] B #A vebgeh

A, Meol] 2Jslo] g2 o]+= fiducial marker % 2] Zo]
22 A3} CT simulator?) slice thicknessE 77+ 1.25, 2.50,
5.00 mm& HIA)Z-S o] 40.00 mme] A& £3Zl fidu-
cial marker®] & #HAe] Zol& 42.00, 43.10, 46.50 mm
(Table 3)E &4 =9 CBCT slice distanceS 1.00, 2.50,

2 6ol : Ak

T WAMXIZE Al Fiducial Marker2| Artifact & A

500 mmz W3 AA 7] Z2A3 Aol 4340, 46.00,
4930 mm (Table 4) 2 ZA ¥},

Al sHRlol] oJslo] &2 o]+ fiducial markerE OBIE- At
S3to] 50% AFARANA A7 22 BE 33 A9k
WO R g FEE Al Ayt 2xd Aetket 33kl At

Atol€] couch®] EolE 7k

1.00, 2.50, 5.00 mmE ®H3} ¥}99&

OBI9] slice distanceS Z+z+

wj] 1.00, 2.00, 8.00 mm

(Table 5)Z F3E o]Fo] WA s}t

U g=

2 WA Adel 1A= fiducial marker®] 7S 43t
Ay} & EAE o]Fo]A fiducial marker+ slice thickness

Table 2. Measurement of fixed fiducial marker artifact size (OBI CBCT) unit: (mm)
Scan slice distance 1.0 2.5 5.0 10.0
Marker number ml m2 ml m2 ml m2 ml m2
Scan number 59 59 9.8 9.8 14.7 14.7 29.4 29.4
5.0 5.0 9.8 9.8 14.7 14.7 29.5 29.4
5.9 59 12.1 9.8 14.7 14.7 294 294
Table 3. Measurement of mobile fiducial marker locus length (reference CT) unit: (mm)
Scan slice thickness 1.0 2.5 5.0
Marker number ml m2 ml m2 ml m2
Scan number 42.8 42.8 43.0 433 46.4 422
41.5 42.7 433 43.1 46.6 42.0
41.7 429 43.1 43.1 46.4 41.7
Table 4. Measurement of mobile fiducial marker locus length (OBI CBCT) unit: (mm)
Scan slice distance 1.0 2.5 5.0
Marker number ml m2 ml m2 ml m2
Scan number 428 427 453 46.6 493 493
43.6 43.7 46.5 45.7 493 49.2
43.7 43.7 46.1 46.0 493 49.2
Table 5. Analysis on the coordinates transition value of 2D-2D match and 3D-3D match
Scan slice distance 1.0 2.5 5.0
Marker number ml m2 ml m2 ml m2
Scan number 1.0 2.0 0 3.0 8.0
1.0 0 2.0 2.0 2.0 3.0
1.0 1.0 1.0 2.0 6.0
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Akl A wi$- Z dekS F < Q). CT simulation A] slice
thicknessE 5.00 mm% AAsla AA3}L X8 A Al
F AEE & AT d%E W X8 A 8.00 mmEks
Z A5 exE WA A T Yt dARE WA A
£9] 7% Inter-fraction margin®} Intra-fraction marginS 3|
423} slod X 8317 wirel]l 4 FE Al WA 22
9lste] PTVZE X &S] vho & Hloju= A3 o7& W
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Abstract

Consideration of the Effect of Artifact during the Image Guided
Radiation Therapy Using the Fiducial Marker

Jong Min Kim, Dae Sup Kim, Geum Mun Back, Tae Yeong Kang, Dong Ki Hong,
Hwa Yong Yun, Kyeong Tae Kwon

Department of Radiation Oncology, Asan Medical Center, Seoul, Korea

Purpose: The effect of artifact was analyzed, which occurs from fiducial marker during the liver Image Guided
Radiation Therapy (IGRT) using the fiducial marker.

Materials and Methods: The size of artifact of fixed fiducial marker and length of mobile fiducial marker locus
were measured using the On-Board Imager system (OBl) and CT simulator, and 2D-2D matching and 3D-3D
matching were carried out, respectively, and at this time, the coordinates transition value of couch was analyzed.
Results: The measurement of fixed fiducial marker artifact size indicated CT 4.90, 8.10, 12.90, 19.70 mm and OBl
5.60, 10.60, 14.70, 29.40 mm based on the reference CT slice thickness of 1.25, 2.50, 5.00, and 10.00 mm.
Meanwhile, the measurement of mobile fiducial marker locus length indicated CT 42.00, 43.10, 46.50 mm, and OB
43.40, 46.00, 49.30 mm. The coordinates transition of 1.00, 2.00, and 8.00 mm occurred between 2D-2D
matching and 3D-3D matching.

Conclusion: |t was confirmed that the therapy error increased during IGRT due to the influence of artifact when CT
slice thickness increased. Thus, it may be desirable to acquire the image less than 2.50 mm in slice thickness
when IGRT is implemented using the fiducial marker.

Key words: image guided radiation therapy, fiducial marker, liver, artifact, matching
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