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Fig 1.

The overview of experiments,
MultiSource container was moved
(A) 0 cm, (B) 5 cm, (C) 10 cm, (D)
20 cm towards the EBT3 film,
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Table 1, The position error at each dwell position for 0 cm, 5 cm displacement of Universal applicator transfer tube,

respectively
(mm)
0 cm (displacement) 5 cm (displacement)
dwell position 0° 15° 30° 65° 0° 15° 30° 05°
1st 1.24 2.32 2.37 2.55 1.06 2.10 291 3.34
2nd 1.23 1.92 1.67 1.89 2,53 2.64 3.66 4.05
3rd 0.90 1.23 1.79 1.81 1.90 2.16 3.09 4,21
4th 0.53 1.31 1.72 1.75 2,19 2,34 3.43 3.57
5th 0.71 0.70 1.90 1.98 1.61 2,37 3.20 3.65
6th 0.34 0.63 1.99 2.17 1.29 2.40 3.31 2.82
7th 0.84 0.35 1.02 1,52 1.37 2,71 3.00 3.03
8th 0.80 0.47 1.11 1.41 1.53 2.19 3.38 3.56
9th 1.45 0.33 1.38 1.40 1.26 2.08 3.32 2.82
10th 0.93 0.35 1.64 1.84 1.15 1.78 3.51 3.01
mean 0.90 0.96 1.66 1.83 1.59 2.28 3.28 3.41
WHe) 918 whgo] 9o FAo| S o ABAYY A o]| JaFe A=A Lolugict.
2 FAl0] Hi £ X, Y HE ke 95 F 5 4 Afo]
o] A& 73l 1071¢] A LA B eAE Tk vk (Fig.
5). Dozl eAgE EtiE 7)o Fed, Hel dg = 4 31
o SEUZ o] 4 A28 oAl B e Tehdn
y]oj& A (Pearson correlation coefficient) S T3l AL dE=de] Fert FEo] gl Al A-gollal A
A9 AgEwel Hgs 7vel Gt 49 92 BRA U 93 A APl ok ALSE e P

Table 2, The position error at each dwell position for 10 cm, 20 cm displacement of Universal applicator transfer tube,

respectively
(mm)
10 cm (displacement) 20 cm (displacement)

dwell position 0° 15° 30° 65° 0° 15° 30° 05°
1st 1.57 2.64 3.26 2.84 0.44 2.06 3.10 2.33
2nd 2,40 3.51 4.40 4.92 2.94 4.19 4,06 5.95
3rd 2,71 3.77 4.15 5.30 3.01 4.24 4.07 6.19
4th 1.98 3.35 4.18 4,66 2.85 3.61 4.22 4,58
Sth 2.08 2.96 4.15 4.15 2.10 4.58 4.08 4.65
6th 1.98 2.96 4.17 4,25 2.76 3.91 4.10 4.43
7th 2.24 2.34 4,22 4.23 2.99 3.85 3.92 4.55
8th 2,10 2,70 3.53 417 2,96 3.98 3.93 4,70
9th 2,10 2,53 3.66 3.88 2.34 3.99 4,52 4,60
10th 2.47 2,52 3.75 4,50 2.64 3.53 4.94 4,59
mean 2.16 2.93 3.95 4,29 2,50 3.80 4,09 4,66
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Ocm S5cm 10cm 20cm The average of position error
Displacement(cm) according to applicators angle and
curvature,
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Fig 5. The differences between desired and actual
source position were measured by using Image J.
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Abstract

A study on the accuracy of source position in HDR
brachytherapy according to the curvature of Universal
applicator transfer tube and applicator type.

Department of Radiation Oncology, Yonsei Cancer Center, Seoul, Korea

Hyeon Kyung Shin, Sang Kyoo Lee, Joo Ho Kim, Jeong Hee Cho

Purpose : The goal of this study was to verify and analyze the source position according to the curvature of the universal
applicator and 4 different angle applicators when using RALS(Remote After Loading System).

Materials and Methods : An interval of 1 cm and 15 second dwell times in each source position were applied for plan, To
verify the accuracy of source position, we narrowed the distance between MultiSource container and GAFCHROMIC? EBT3
film by 5 cm, 10 cm, 20 cm so that the universal applicator transfer tube had some curvature, Also 4 applicators(Intrauterine
tube: 0°, 15°, 30°, Ovoid tube: 65°) were used in the same condition, The differences between desired and actual source
position were measured by using Image J.

Results : In case of using 4 different angles of applicator with the straight universal applicator transfer tube, the average error
was the lowest for 0° applicator, greatest for 65° applicator, However, All average errors were within =2 mm recommended in
TG-56, When MultiSource container was moved 5 cm, 10 cm, 20 cm towards the EBT3 film, the average errors were beyond
+2 mm,

The first dwell position was relatively located in accuracy, while the second and third dwells were displaced by an increasing
magnitude with increasing curvature of the transfer tube, Furthermore, with increasing the angle of applicators, the error of all
other dwell positioning was increased.

Conclusion : The results of this study showed that both the curvature of universal applicator transfer tube and the angle of
applicators affect the source dwell position, It is recommended that using straight universal applicator transfer tubes is followed
in all cases, in order to avoid deviations in the delivered source dwell position, Also, It is advisable to verify the actual dwell
position, using video camera quality control tool prior to all treatments,

Keyword : High Dose Rate Brachytherapy, Quality Assurance(QA), Source position verification, Remote After Loading
System(RALS)
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