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Dosimetric effects of rounding subfield monitor units up for step-and-shoot IMRT plan of

nasopharyngeal carcinoma
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Peking Union Medical College, Beijing 100021, China

Abstract: Objective To investigate the dosimetric effects of rounding subfield monitor units (MU) up to their nearest integers
in step-and-shoot intensity-modulated radiotherapy (IMRT) plans for nasopharyngeal carcinoma (NPC) which was designed by
Prowess5.1 planning system. Methods The IMRT plans for 33 NPC patients with definite pathological diagnosis were enrolled
into this study. These IMRT plans were divided into two groups, namely Py, and P P.i; was composed of all the original plans
which had been optimized completely by the treatment planning system itself. P..., was a new group of which all the subfield
monitor unit were rounded up to their nearest integers based on P., and the shapes of segments in P.,., were all the same as those
in P.. The dosimetric characteristics and MU differences were recorded and compared between Poi, and P... Results The
conformity index and homogeneity index of target areas in two groups were similar, without statistical significance. The target
coverage, the Dsg, Dos, D5, Dyewn 0f PGTVnd, and the Dos, Dos of PTV2 in P,., were lower than those in Po, (P<0.05). The Vo, of
PGTVnd, PTVnx and PTV1 were decreased by 1.807%, 0.655% and 1.258%, respectively. For organs-at-risk, only the Dy of
left temporal lobe showed statistical differences between two groups (P<0.05). For P1 plans, the MU per fraction in P,., was
increased by 1.600 MU as compared with Py, (519.758+46.410 vs 518.1584+46.693, P<0.05). Conclusion When Prowess5.1
planning system is used to design step-and-shoot IMRT plan for NPC, the tiny changes of subfield monitor units will cause
dosimetric differences. Hence the calculation of monitor units should be paid attention to in clinical practice.

Keywords: nasopharyngeal carcinoma; treatment planning system; intensity-modulated radiotherapy; decimal monitor unit;

dosimetry
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Fig.1 Dose—volume histogram of a patient
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Fig.2 Isodose line distribution of transvere section
P, was composed of all the original plans which had been optimized completely by the treatment planning system
itself; P... was a new group of which all the subfield monitor unit were rounded up to their nearest integers based

on P.i.. The shapes of segments in P,., were all the same as those in Pes,.
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Tab.1 Dosimetric comparison of target areas between P... and P, (Mean+SD)

PGTVnx

Dos/cGy
Dys/cGy
D./cGy
D/ Gy
Vi/%

HI

CI

7355.727+4110.182

7 484.849+75.105

7 948.939+146.518

7 713.306+95.109

95.950+1.694

0.080+0.027

0.655+0.064

7 347.576+99.866

7478.182+75.359

7 950.091+155.853

7 710.049+104.999

94.342+5.855

0.080+0.026

0.645+0.065

0.427

0.482

0.901

0.732

0.151

0.488

0.072

PTVnx Dos/cGy 6 796.852+193.652 6 776.333+206.397 0.035%
Dys/cGy 7 006.148+101.756 6991.778+121.688 0.151
D./cGy 7 906.370+103.679 7 899.667+125.142 0.520
Dyl Gy 7 496.478+84.957 7 483.256+103.798 0.198
Vio/% 95.237+1.854 94.582+2.559 0.047*
HI 0.159+0.036 0.161+0.035 0.161
CI 0.628+0.064 0.623+0.054 0.413

PTV2 Dys/cGy 4963.710+118.264 4930.936+79.333 0.026*
Dss/cGy 5095.871£79.396 5061.774+54.545 0.016*

D./cGy 6 327.774+114.606 6295.645+106.086 0.066

Dyl Gy 5462.658+128.790 5432.294+106.660 0.113

Vio/% 96.374+2.007 95.761+1.518 0.055

HI 0.270+0.024 0.271+0.023 0.721

CI 0.664+0.044 0.665+0.048 0.900

HI: Homogeneity index; CI: Conformity index; *P<0.05
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Tab.2 Dosimetric comparison of organs—at-risk between P... and P.., (Mean+SD)

R2 PSP REEFEF SRR (r2s)

Organs-at-risk Parameters/cGy P P P value
Spinal cord Dinas 3867.364+115.730 3 865.579+110.232 0.781
D, 3736.939+£118.571 3 737.546+123.960 0.926
Brain stem D 5580.203+350.935 5577.116+354.777 0.709
D, 5264.424+331.259 5267.091+341.448 0.764
Lens-L Dinas 672.739+234.834 672.346+234.639 0.819
Lens-R D 700.388+209.744 698.052+211.100 0.154
Optic nerve-L D 5097.866+:1469.132 5095.349+1452.923 0.816
D, 5092.909+1465.217 5094.909+1452.894 0.769
Optic nerve-R 1D} 5200.779+1524.368 5179.467+1545.738 0.406
D, 5201.273£1524.211 5170.909+1536.057 0.198
Optic chiasm D 5329.194+1775.097 5315.489+1767.412 0.101
D, 5325.667+1771.210 5314.849+1766.464 0.180
Temporal lobe-L D 6 917.827+807.240 6903.191+£797.388 0.213
D, 6 540.879+935.577 6 516.394+928.764 0.106
D 2 289.888+992.994 2278.3914991.047 0.026*
Temporal lobe-R D 7 183.073+662.768 7 171.858+657.427 0.318
D, 6 782.546+636.357 6 773.4244629.303 0.390
Drnean 2 358.773+971.577 2 373.0244945.270 0.493

*P<0.05

K3 P 5P IMU LA (725 )

Tab.3 Comparison of monitor units between P... and P,
(Mean=SD)

Plan Pz s P value

P1 518.158+46.693 519.758+46.410 0.007

P2 523.257+47.097
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