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Development of monitor unit calculation program for integration

with radiation therapy information system
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Introduction: Monitor unit (MU) calculation is the main process of 2D technique teletherapy planning. Using of

monitor unit calculation program will increase the performance and reduce errors of 2D technique teletherapy.

Objectives: To develop a monitor unit (MU) calculation program for integration with an in-house radiation therapy

information system (RTIS). The developed program was used for 6 MV photon MU calculation in 2D technique teletherapy.

Materials and methods: MU calculation program was based on the Clarkson’s integration method and divided
into two parts. The first part was for scatter sector radius determination from 2D simulation images. This part was
programmed based on JAVA language. The second part was MU calculation using Clarkson’s irregular field method.
The latter part was programmed based on Microsoft Visual Foxpro language. Calculated MU was verified by dose
measurement following the test cases (1a, 1b, 1c, 2a, 2b and 7) of IAEA TECDOC 1540. After dose difference between

the calculation and the measurement was within acceptance criteria, the program was integrated to the RTIS.

Results: The scatter sector radius determination program workflow included selecting of the angle between each
radius, calibrating of image distance, defining of isocenter, field size edge defining and equivalent square field. The
program generated radius distance and exported to a text file. The MU calculation part workflow included input
of prescription dose and tumor depth. Following TECDOC 1540, dose different ranging between calculation and
measurement was -1.98% to 1.40% for Test case 1a, 1b, 1c, 2a and 2b, and -3.02% to 0.08% for Test case 7. The
program was integrated to dosimetry menu in RTIS which could help calculate MU for each field size of each patient

and record to patient database.

Conclusion: MU calculation computer program was developed, verified and integrated to RTIS. The program was
used for 6MV photon monitor unit calculation in 2D technique irradiation.
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Figure 1. Radiation Therapy Information System (RTIS), Division of Radiation Therapy, Faculty of Medicine, Chiang Mai University.
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Figure 2. Sector segmentation in Clarkson’s integration method.
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Figure 3. First part of developed program for radius and equivalent square area determination in Clarkson’s integration method.
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Figure 4. Second part of developed program for MU calculation.
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ﬁnnIﬂiLLniwaomjwﬁuﬁiiﬁmuLLman'jﬂ‘ﬁ IAEA TECDOC 321119 -1.98% 119 1.40% @uaslu Table 2
1540 Ha9i4

Table 2 Results of accuracy verification of MU calculation program for Test case 1a, 1b and 1c.

Test case Depth (cm.) MU Measured Dose (cGy) | Relative error (%)

3 220 201.12 -0.56

5 235 200.38 -0.19

1a 10 284 199.08 0.46
15 349 197.24 1.40

20 432 197.99 1.01

3 204 200.59 -0.30

5 215 201.20 -0.60

1b 10 252 200.20 -0.10
15 305 198.82 0.60

20 376 198.48 0.77

3 194 203.98 -1.95

5 202 204.04 -1.98

1c 10 227 203.65 -1.79
15 260 203.31 -1.63

20 298 203.48 -1.71

Root Mean Square 1.20

Standard deviation 1.15

Journal of Associated Medical Sciences Vol. 50 No. 1 January 2017 59



@ ' '
o

2. mjwﬁ'uﬁ IRRNANANEN Test case: 2a way 2b
A Ao A
VUNENANUNTIR

9

@

FRRDUABET YU 5x25 WA

25x5 @3.0%. NI AeanuLanea1suaIlIuI
F983e1IN9 -1.53% £19 1.02% (Table 3)

Table 3 Results of accuracy verification of MU calculation program for Test case 2a and 2b.

Test case Depth (cm.) MU Measured Dose (cGy) | Relative error (%)

3 209 203.10 -1.53

5 223 202.39 -1.18

2a 10 268 201.42 -0.70

15 327 200.39 -0.20

20 399 200.84 -0.42

3 210 198.95 0.53

5 224 197.98 1.02

2b 10 269 201.15 -0.57

15 328 200.31 -0.16

20 400 201.13 -0.56

Root Mean Square 0.80

Standard deviation 0.75

3 nqwﬁuﬁ”&ﬁﬁﬁdmgnﬁﬂﬁa Test case: 7 \uiufi 12x12 Q9. 04 AA1A1INLANA19aIUTNIIMTIF
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ol

321314 -3.02% £19 0.08% (Table 4)

Table 4 Results of accuracy verification of MU calculation program for Test case 7.

Test case Depth (cm.) MU Measured Dose (cGy) Relative normalized error (%)

3 196 206.23 -3.02

5 209 204.92 -2.40

7 10 251 203.06 -1.51

15 305 199.88 0.06

20 370 199.85 0.08

Root Mean Square 1.85

Standard deviation 1.41
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Figure 6. 2D Radiation therapy planning process in use developed MU calculation program on RTIS.
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