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Intensity-modulated radiotherapy plan for lung cancer

SHI Gui-lian, YE Fu-li
School of Biomedical Engineering, Hubei University of Science and Technology, Xianning 437100, China

Abstract: Objective To make the intensity- modulated radiotherapy (IMRT) plan be more suitable for the requirements of
treatment, by the optimization plan of three dimensional conformal radiotherapy, the standard method for lung cancer
radiotherapy at present. Methods One patient with lung cancer was selected to undergo CT scan, and delineate target volume
and organs at risk (OAR) in planning target volume (PTV). The IMRT plans, designed by treatment planning system (TPS),
was optimized until the optimal solutions or conditions were found or the solutions and conditions satisfied clinical doctors.
Plan was optimized by changing the number of the radiation field, beam angle, intensity-modulated parameters and objective
functions for many times to reach the standard which clinical doctors can accept. Results The plan ensured the target dose,
and at the same time achieved a good control of the whole lung V, greatly reducing the risk of contracting radioactive
pneumonia for patients after the treatment, and guaranteeing that the doses on spinal cord, heart and other vital organs were not
more than the tolerance dose. Conclusions The plan can be accepted by clinical physicians. The dose for thoracic tumor
radiotherapy is also constrained by the various complications developed by radiation damage, such as esophageal and
cardiovascular radioactivity injury and radiation myelopathy. IMRT increases the exposure dose mainly by developing the
conformity of PTV in the meantime, improves the gain ratio of lung cancer radiotherapy by reducing the radiation exposure
volume and dose to normal tissue and strengthening the tumor control without increasing the exposure dose on normal tissue.
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Fig.1 Delineation of target region
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Fig.2 Delineation of jeopardized organ
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Fig.3 Choice of equivalent central point
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Fig.4 Arrangement of radiation field
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Tab.1 PTV dosages of IMRT plan

Target Maximal Minimal Mean dose

region dose (Gy) dose (Gy) (Gy) ¢l

PTV 71.79 52.14 68.27 0.75
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Tab.2 PTV volume doses of IMRT plan

Volume dose

0, 0, 0,
Tatgot rogion Vs (%) Viso (%) Viss (%)

PTV 94.67 95.24 97.02
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Tab.3 Receiving dose of jeopardized organs in IMRT plan

Organs Maximal dose (Gy) Minimal dose (Gy) Mean dose (Gy)

Lung 71.52 0.19 13.10
Heart 68.26 0.33 451
Spinal cord 38.48 0.13 11.07
Esophagus 65.37 0.33 20.4
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Tab.4 Volume dose of jeopardized organs in IMRT plan

Volume dose

Organs Vs (%) Va0 (%) Va0 (%) Vo (%)
Lung 51.52 17.87 \ \
Heart \ \ 2.26 0.98
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BB RSOl AS s 5,
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Tab.5 Sub-radiation fields of each radiation fields and Monitor Unit

Beam Al A2 A3 A4 AS
Number of SRFs 8 5 12 7 9
MU 75 69 89 75 88
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Fig.5 Histogram of dose-volume
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Fig.6 Horizon map of target region
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