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verse crosssectional view of the
phantom. @ target, @ OAR
(parotid gland), ® OAR (spinal

cord) (Scale in mm).
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Table 1. Prescribed Dose and Constraints for IMRT* Plan

Dose Constraints
Target 300 Gy 100% volume
Spinal cord <1875 <Gy Maximum dose
Parotid gland <125 Gy

*intensity modulated radiation therapy
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Fig. 2. (A) Scanned image of a dose distribution on an axial plan of the phantom A, B are two orthogonal lines that intersect each
other at the center of the plan. (B) Predicted and measured dose distribution along the horizontal line A. (C) Predicted and measured

dose distribution along the vertical line B.
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Table 2. Dose Differences Measured at 4 Clinics

ros

E01 2 1001 IMRTS| B SEEE AMAH”

ROT* TLD' (cGy) Plan (cGy) % differences (1) % differences (2)

A Target 3137 308.0 19

Right parotid 66.2 58.0 -141 27

Left parotid 58.0 60.0 3.3 0.6

Cord 447 45.0 0.7 0.1
B Target 3155 314.0 0.5

Right parotid 95.3 86.0 10.8 3.0

Left parotid 76.7 71.0 8.0 1.8

Cord 65.2 64.0 19 04
C Target 304.1 297.0 23

Right parotid 90.2 75.3 19.8 5.0

Left parotid 85.2 80.7 5.6 15

Cord 113.7 99.0 14.8 49
D Target 315.0 311.0 13

Right parotid 126.0 114.0 6.6 2.0

Left parotid 123.0 117.0 6.4 26

Cord 66.0 68.1 -9.7 -2.3

(1) Differences between doses: difference=100*(Dose(TLD)-Dose(Plan))/Dose(TLD), (2) Differences between percentage normalized to
the target dose: difference=100*(Dose(ROLTLD)/Dose(Target; TLD)-Dose(Target;Plan)/Dose(Target:plan). *region of interests, Tther-
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—— Abstract

A Pilot Study for the Remote Monitoring of IMRT
Using a Head and Neck Phantom

Youngyih Han, Ph.D.*, Eun Hyuk Shin, M.S.*, Chunil Lim, M.S.", Se-Kwon Kang, Ph.D.",
Sung Ho Park, Ph.D.%, Jeong-Eun Lah, M.S.", Tae-Suk Suh, Ph.D.", Myonggeun Yoon, Ph.D.",
Se Byeong Lee, Ph.D.T, Sang Gyu Ju* and Yong Chan Ahn*

*Department of Radiation Oncology, Samsung Medical Center, Sungkyunkwan University School of Medicine,
TKorea Food and Drug Administration (KFDA), TDepartment of Radiation Oncology,
Kang Dong Sacred Heart Hospital, College of Medicine, Hallym University, §Department of Radiation
Oncology, Asan Medical Center, College of Medicine, University of Ulsan,
! Department of Biomedical Engineering, College of Medicine, The Catholic University of Korea, Seoul,
YProton Therapy Center, National Cancer Center, llsan, Korea

Purpose: In order to enhance the quality of IMRT as employed in Korea, we developed a remote monitoring
system. The feasibility of the system was evaluated by conducting a pilot study.

Materials and Methods: The remote monitoring system consisted of a head and neck phantom and a user
manual. The phantom contains a target and three OARs (organs at risk) that can be detected on CT images.
TLD capsules were inserted at the center of the target and at the OARs. Two film slits for GafchromicEBT film
were located on the axial and saggital planes. The user manual contained an IMRT planning guide and
instructions for IMRT planning and the delivery process. After the manual and phantom were sent to four
institutions, IMRT was planed and delivered. Predicted doses were compared with measured doses. Dose
distribution along the two straight lines that intersected at the center of the axial film was measured and
compared with the profiles predicted by the plan.

Results: The measurements at the target agreed with the predicted dose within a 3% deviation. Doses at the
OARs that represented the thyroid glands showed larger deviations {minimum 3.3% and maximum 19.8%). The
deviation at OARs that represented the spiral cord was 0.7~ 14.8%. The percentage of dose distributions that
showed more than a 5% of deviation on the lines was 7~27% and 7~14% along the horizontal and vertical
lines, respectively.

Conculsion: Remote monitoring of IMRT using the developed system was feasible. With remote monitoring, the
deviation at the target is expected to be small while the deviation at the OARs can be very large. Therefore, a
method that is able to investigate the cause of a large deviation needs to be developed. In addition, a more
clinically relevant measure for the two—dimensional dose comparison and pass/fail criteria need to be further
developed.

Key Words: IMRT, Head and neck phantom, Remote auditing, Quality assurance
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Figure 2. Plan result, center slice dose distribution Figure 3. Plan result, DVH
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