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Physical Dose Verification of the Mono-isocenter Irradiation Technique in IMRT

ZENG Biao, ZHANG Jiu-tang, XI Xu-ping
Department of Radiation Therapy, Hunan Cancer Hospital & The Affiliated Cancer Hospital of Xiangya Medical
College, Central South University, Changsha 410013, China

Abstract: Objective To verify the feasibility of the mono-isocenter technique used in the intensity-modulated radiotherapy
(IMRT) with the verification for the dose distribution of the mono-isocenter irradiation technique and provide the dosimetry ba-
sisfor clinical application of intensity-modulated radiotherapy dosimetry used with the mono-isocenter technique. Methods 10
patients with upper & mid esophagus cancer were selected and the intensity-modulated radiotherapy plan used with the
mono-isocenter technique was designed. In all the treatment plans, the first half target used half field intensity-modulated radia-
tion in the up area while the second half target also uses half field intensity-modulated radiation but in the down area. Then all
the treatment plans were under verification. Three ways for dose verification, one was the point dose verification used with the
ion-chamber; the another was the relative dose verification of interface dlice used with the film dosimeter; and the third one is
the relative dose verification of the coronal plane used with the Mapcheck dosimeter. Then, we did al the dose verifications of
intensity-modulated radiotherapy used with the the mono-isocenter irradiation technique. Results The point dose verification re-
sults show that the degree of deviation of al islessthan 3% in all the fields of 10 patients with upper & mid esophagus cancer.
The film verification shows that the conformity is good, thus the verification passes. As for dose verification in the coronal
plane, the passing rate is above 95% of all verification. Three dose verification methods have shown the passes of the verifica-
tion with the mono-isocenter technique in the intensity-modul ated radiotherapy. Conclusion The dose verification results of 10
patients with upper & mid esophagus cancer show that the use of the intensity-modulated radiotherapy with the mono-isocenter
irradiation technique has achieved the clinical verification standards and meets the clinical needs, which means this technique
can be used in the clinical radiotherapy .
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Tab.1 The Absolute Dose Deviation of the Isocenter of Ten Patients

Case number Dye.n  Dp Errors
1 209.1 213.2 1.96%
2 2104 216.1 2.7%
3 216.0 213.1 -1.3%
4 212.2 2175 2.5%
5 202.2 206.2 1.98%
6 210.1 213.8 1.66%
7 220.4 2165 -1.8%
8 206.0 208.1 1.0%
9 208.2 210.5 1.1%
10 212.2 210.2 -0.9%
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Fig.1 The Relative Dose Value of X Direction of the Mono-isocenter
Irradiation Technique
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Tab.2 The Relative Dose Pass Rate of Coronal Plane

Case Number 3 mm/3% pass rate 4 mm/4% pass rate

1 97.8% 99.1%
2 97.7% 99.2%
3 96.8% 99.5%
4 97.2% 99.9%
5 97.8% 99.5%
6 98.7% 99.4%
7 96.8% 99.8%
8 97.3% 99.5%
9 98.4% 100%
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