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Dose Characteristics for IORT Applicator of
ML-15MDX Electron Beam

Tae Jin Choi, Ph.D., Ho Joon Lee, M.D., Yeung Ae Kim, M.D.,
Jin Hee Kim, M.D. and Ok Bae Kim, M.D.

Department of Therapeutic Radiology, School of Medicine, Keimyung University, Taegu, Korea.

Experimental measurements of dose characteristics with pentagonal applicator at nominal
energy of 4, 6, 9, 12 and 15 MeV electron beam were performed for intraoperative radiotherapy
(IORT) in ML-15MDX linear accelerator.

This paper presents the percent depth dose, surface dose, beam flatness and output factors
of using the IORT applicator in different electron beam energy.

The output factor showed as a 24 percent higher in IORT applicator than that of reference 10 X
10 cm? applicator. The surface dose of using the IORT applicator showed 7.7 and 2.7 percent
higher than that of reference field in 4 and 15 MeV electron beam, respectively.

In our experiments, the variation of percent depth dose was very smali but the output factor and
flatness at 0.5 cm depth have showed a large value in IORT applicator.
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Fig. 1. Showing the IORT Applicator.
The docking applicator was made of stainless
steel 1 mm of thickness and 5 mm thick of

plexiglas.
Electron
Scattering Foll E——
lonization Chamber D ") Fixed
I Collimator

EEP"I

Upper teaf X]
® - Q j

Treatment Head ' Lower leat (Y)
——

Periscope ——» f Secondary
.
| Collimator
Treatment
Cone

Plexigias

Phantom ~~_ ] Surace

Gantryy  «— @ — Target

Fig. 2. Treatment applicator Jayout of the linear acceler-
ator for intraoperative electron therapy.
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Fig. 3. Depth Dose Curves of IORT Applicator for
ML-15MDX Electrn Beam.

Table 1. Average Energy Eo and Ep,‘ o of Standard
Applicator 1010 from R50 and Practical
Range in ML-15MDX Linear Accelerator Elec-

tron Beam.

Nominal Energy 4 6 9 12 15 MeV
R50 mm 163 247 371 48,7 58 9
Rp mm 220 320 470 63.0 76.0
Ep, o MeV 449 644 937 1249 1502
Eo MeV 380 576 864 1135 13.70

Table 2. Comparison the Depth in mm of Given Percent
Depth Dose of Standard Applicator with That
of IORT Cone in 6 MeV of ML-15MDX Electron
Beam. Measured by IC-10 (0.14 ml) lonization
Chamber

Nominal EnergyStandard Cone |ORT Pentagon

6 MeV 10%X10 Applicator 48 Cm?
% CmxCm Vertical 13 degrees
100 13.3 12.0 1.0
90 17.9 17.7 17.2
85 19.1 19.1 18.4
80 19.9 19.8 19.5
70 22.0 217 213
50 247 248 245
20 298 29.8 297
10 32.4 32.2 322




458

Table 3. Depth in mm of Given Percent Depth Dose of IORT Applicator in ML-1SMDX Electron Beam.

9 12 15
STD IORT STD I0RT STD IORT

Nominal
Energy [MeV] 4 6
% STD IORT STD IORT
100 8.8 88 13.3 11.0
90 1.5 1.3 17.9 17.2
85 127 12.2 191 18.4
80 12.8 12.6 19.9 195
70 14.4 143 219 21.3
50 16.3 16.3 247 24.5
20 20.5 20.2 295 29.7
10 224 22.2 324 322

17.8 16.3 22.6 20.4 250 243
26.3 24.1 33.7 31.6 40.3 39.2
283 26.0 36.2 34.1 442 421
29.7 274 38.9 36.2 46.9 44.9
325 30.2 42.4 40.1 515 50.0
371 34.9 48.7 46.5 58.9 578
442 42.3 58.9 56.7 70.9 70.7
478 46.1 64.5 62.5 775 779

(STD: standard applicator, IORT: Intraoperatible radiotherapy applicator)
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Table 4. The Qutput Factors for IORT Applicator of
ML-15MDX Electron Beam

IORT Applicator

Energy Reference Field (60 cm?)
[MeV] 10x10 cm? VERTICAL OBLIQUE*
4
6 1.000 1.213 1.222
9 1.000 1.226 1.232
12 1.000 1.226 1.232
15 1.000 1.238 1.244

OBLIQUE* represents the SSD 100 cm and cone-tip
surface distance is 8 mm.

Table 5. The surface Dose for Reference 10X10 cm?
and that of IORT Applicator in ML-1SMDX
Electron Beam

Energy [MeV] 4 6 9 12 15

10X 10 applicator 720 755 807 845 884
IORT applicator 776 811 844 879 904
% of increase 7.7 6.8 59 5.1 27

IORT applicator is arranged in oblique to parallel tip
and phantom surface.

Table 6. Effective Source Skin Distance of ML-15MDX
Electron Beams

Energy [MeV] 4 6 9 12 15

ESSD [cm] 78 87 94 95 95
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Fig. 4. Dose Profiles of IORT Applicator at 0.5 cm and

Dmax Depth in Different Energy of ML-15MDX
Electron Beams.
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5. Flatness
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Fig. 5. Isodose Distribution of Electron Beam Energy for
IORT Applicator in ML-15MDX Linear Accelera-
tor.

Values indicate the depth and width of 80% line
of the isodose curves.
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