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Fig. 1.

Image re

gistration using BrainLAB ExacTrac

(A) ExacTrac Image
(B) Image registration

Fig. 2.

(A) Frontal Image registration
(B) Sagittal Image registration
(C) Transversal Image registration

Image registration cone—beam computed tomography
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Fig. 3. ExacTrac Review / Replay and Aria offline review
(A) Review / Replay

(B) Offline review
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Brain Lab ExacTrac 6D Couchs ©¢ #8351 9]
HAY CBCTY} £3140 &2 ALA]71 Combine IGRTE]

Set—up LA} HAgS 7 R oJE R 255130k

ExacTrac AFE-A] ¥ 299 Set—up @&} HAZES Lat
of| Al -2 Lat 0.18+0.25 cm, Lng 0.23+0.04 cm, Vrt
0.3010.36 cm, Roll 0.36+0.21°, Pitch 1,72+0.62°0]aL
Table 12 YEPH O™, Yaw 1.80+1.21°, HF F-9]+= Lat
0.21+£0.24 cm, Lng 0.27£0.36 cm, Vrt 0.26£0.42 cm,
Roll 1,01£1.17°, Pitch 0,66+0.45°, Yaw 0.71£0,58°¢]11
Table 2% YERH oW, 20 2 9= Lat 0.20+0.16 cm,
Lng 0.24£0.29 cm, Vrt 0.28+0.29 cm, Roll 0.83£0.21°,
Pitch 0.57+0.45°, Yaw 0.5240.27°0]3).2 Table 32 1}
el th 6D Couch ©]% & CBCTE A8 = Combine
IGRTE 392 o], & £9+= Lat 0.06£0.05 cm, Lng
0.074£0.06 cm, Vrt 0.00£0.00 cm, Rtn 0.0£0,0°0]aL
Table 42 UEPH O™, A3 FBo= Lat 0.06+0.04 cm,
Lng 0.1620.30 cm, Vrt 0.08+0.08 cm, Rtn 0.00+0.00°
©]al Table 5& UEPH oM ZHF F9J:= Lat 0.06+0.07
cm, Lng 0.04£0.05 cm, Vrt 0,06+0,04 cm, Rtn 0.0£0.0°
°]%l.om Table 6.2 &2 YERHRIL,

Table 1. ExacTrac Couch Shift(Brain)
Brain Lat(cm) Lng(cm) Vrt(cm) Roll(°) Pitch(®) Yaw(®)

1 0.04 0.21 0.11 0.2 23 1.1

2 0.47 0.28 0.06 0.6 1.8 32

3 0.04 0.21 0.71 0.27 1.07 1.10
Average 0.18 0.23 0.30 0.36 1.72 1.80

SD 0.25 0.04 0.36 0.21 0.62 1.21

Table 2. ExacTrac Couch Shift(Spine)
Spine Lat(cm) Lng(cm) Vrt(cm) Roll(®) Pitch(®) Yaw(®)

1 0.09 0.01 0.11 0.70 1.10 1.70
2 0.39 0.08 0.09 0.87 0.60 0.73
3 0.11 0.15 0.26 0.40 1.50 1.20
4 0.12 0.25 0.03 1.30 0.90 0.70
5 0.05 0.11 0.08 0.50 0.20 0.20
6 0.22 0.17 0.09 0.10 0.63 0.30
7 0.79 0.34 1.29 4,00 0.30 1.30
8 0.12 0.10 0.10 0.77 0.63 0.17
9 0.02 1.20 0.48 0.50 0.07 0.10
Average 0.21 0.27 0.28 1.01 0.66 0.71

SD 0.24 0.36 0.40 1.17 0.45 0.58
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Table 3. ExacTrac Couch Shift(Pelvis)
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Pelvis Lat(cm) Lng(cm) Vrt(cm) Roll(®) Pitch(®) Yaw(®)
1 0.04 0.08 0.11 1.03 1.08 0.83
2 0.37 0.58 0.62 0.87 0.43 0.33
3 0.19 0.07 0.10 0.60 0.20 0.40
Average 0.20 0.24 0.28 0.83 0.57 0.52
SD 0.16 0.29 0.29 0.21 0.45 0.27
Table 4, CBCT Couch Shift(Brain)
Brain Lat(cm) Lng(cm) Vrt(cm) Rtn(®)
1 0.10 0.10 0.00 0.00
2 0.00 0.00 0.00 0.00
3 0.07 0.10 0.00 0.00
Average 0.06 0.07 0.00 0.00
SD 0.05 0.06 0.00 0.00
Table 5. CBCT Couch Shift(Spine)
Spine Lat(cm) Lng(cm) Vrt(cm) Rtn(°)
1 0.00 0.10 0.10 0.00
2 0.10 0.00 0.00 0.00
3 0.10 0.00 0.10 0.00
4 0.10 0.10 0.00 0.00
5 0.05 0.00 0.10 0.00
6 0.07 0.00 0.03 0.00
7 0.04 0.23 0.15 0.00
8 0.00 0.07 0.03 0.00
9 0.07 0.93 0.23 0.00
Average 0.06 0.16 0.08 0.00
SD 0.04 0.30 0.08 0.00
Table 6. CBCT Couch Shift(Pelvis)
Pelvis Lat(cm) Lng(cm) Vrt(cm) Rtn(°)
1 0.05 0.10 0.03 0.00
2 0.13 0.03 0.07 0.00
3 0.00 0.00 0.10 0.00
Average 0.06 0.04 0.06 0.00
SD 0.07 0.05 0.04 0.00
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Fig. 4. Isodose curve in spine radiotheapy plan

Table 7. Comparison Plan vs Re—Plan (Unit : cGy)
Spine 1 2 3 4 5 6 7 8 9
Plan 669.1 1021.0 7029 1160.1 765.0 1279.4 777.8 1075.2 875.0
Re—Plan 758.5 1101.9 868.0 1280.7 921.2 1413.8 949.1 1237 .4 1106.0
Difference 89.4 80.91 165.1 120.6 156.2 134.4 171.3 162.2 231.0
Average 142
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Evaluation of Combine IGRT using Exaclrac
and CBCT In SBRT

Department of Radiation Oncology, Ulsan University Hospital, Ulsan, Korea

Ahn Min Woo, Kang Hyo Seok, Choi Byoung Joon, Park Sang Jun,
Jung Da Ee, Lee Geon Ho, Lee Doo Sang, Jeon Myeong Soo

Purpose : The purpose of this study is to compare and analyze the set-up errors using the Combine IGRT with
Exaclrac and CBCT phased in the treatment of Stereotatic Body Radiotherapy.

Methods and materials : Patient who were treated Stereotatic Body Radiotherapy in the ulsan university hos-
pital from May 2014 to november 2017 were classified as treatment area three brain, nine spine, three pelvis.
First using ExacTrac Set-up error calibrated direction of Lateral(Lat), Longitudinal(lLng), VerticalVrt), Roll, Pitch,
Yaw, after applied Exaclrac moving data in addition to use CBCT and set-up error calibrated direction of Lat, Lng,
Vrt, Rotation(Rtn).

Results : When using ExacTrac, the errorin the brain region is Lat 0.18+0.25 cm, Lng 0.23+0.04 cm, Vrt 0.30+0.36
cm, Roll 0.36+0.21°, Pitch 1.72+0.62°, Yaw 1.80+1.21°, spine Lat 0.21£0.24 cm, Lng 0.27+0.36 cm, Vrt 0.26+0.42
cm, Roll 1.01£1.17°, Pitch 0.66+0.45°, Yaw 0.71£0.58°, pelvis Lat 0.20£0.16 cm, Lng 0.24+0.29 cm, Vrt 0.28+0.29
cm, Roll 0.83+0.21°, Pitch 0.57+0.45°, Yaw 0.52+0.27° When CBCT is performed after the couch movement, the
error in brain region is Lat 0.06+0.05 cm, Lng 0.07+0.06 cm, Vrt 0.00+£0.00 cm, Rtn 0.0£0.0°, spine Lat 0.06+0.04
cm, Lng 0.16+0.30 cm, Vrt 0.08+0.08 cm, Rtn 0.00+0.00°, pelvis Lat 0.06+0.07 cm, Lng 0.04+0.05 cm, Vrt 0.06+0.04
cm, Rtn 0.0+0.0°.

Conclusion : Combine IGRT with ExacTrac in addition to CBCT during Stereotatic Body Radiotherapy showed
that it was possible to reduce the set-up error of patients compared to single Exaclrac. However, the application
of Combine IGRT increases patient set-up verification time and absorption dose in the body for image acquisition.
Therefore, depending on the patient’s situation that using Combine IGRT to reduce the patient’s set-up error can
increase the radiation treatment effectiveness.

» Key words : Exaclrac, CBCT, Combine IGRT
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