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Dosimetric study of conventional intensity-modulated radiotherapy and volumetric
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[ABSTRACT] OBJECTIVE: To compare the dosimetric difference of the target volume and the surrounding organ be-
tween conventional intensity-modulated radiation therapy (C-IMRT) and volumetric intensity-modulated arc radiotherapy
(VMAT) plans for cervix cancer, METHODS: Twelve patients with cervical cancer after surgery with CT simulation posi-
tioning were randomly selected, target volume and the organ at risks(OARs) ,G-IMRT treatment planing and VMAT pla-
ning were designed in the same CT images,prescription dose of CTV was 50 Gy.25 times. OARs dose refered to clinical
requirement. Under the condition of 95% volume of PTV of prescription dose, DVH of two treatment plans, conformal
dose of target volume and OARs, uniformity of dose distribution, machine unit (MU) and treatment time(T) were com-
pared. Paired t test analysis method was used to evaluate the differences of every index. RESULTS: The VMAT plan com-
pared with C-IMRT planning, D,... and V3, of bladder had no big difference (P>>0. 05),but the D50, V;, and V,, of blad-
der were significantly lower (P<C0. 05) ,and D5 of rectal and D1 of intestines were significantly reduced (P<Z0. 05). Other
dosimetry parameters of OARs were not significantly reduced. V;, of normal tissue of VMAT plan was significantly higher
than that of G-IMRT plans (P<C0. 05) , while V3, of normal tissue of VMAT plan was clearly lower than that of G-IMRT
plans (P<C0.05). VMAT plan on the MU of machine compared with C-IMRT plans was decreased by 50. 7% on average.
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The treatment time T was decreased by 47. 2% . CONCLUSION:; This study shows that in postoperative radiotherapy of
cervical cancer, VMAT has the advantage of dosimetry aspects, the shorter treatment time (T) and machine unit (MU) o-
ver C-IMRT radiotherapy technology.

[KEYWORDS] cervix neoplasms; conventional intensity-modulated radiationtherapy; volumetric intensity-modulated arc

radiotherapy; dosimetry
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1 GCIMRT VMAT
C-IMRT VMAT T ts L P
Das (Gy) 48.7540. 30 49.98+0.17 1.23+0. 20 —6.290 <<0. 001
Dos (Gy) 49, 7340. 20 50.6040. 11 0.8740.15 —5.831 <0. 001
D; (Gy) 52.994+0.05 53.1440. 00 0.1540.05 —2.937 0.019
D2 (Gy) 53.30740.02 53.3640.00 0.0640.02 —2.873 0.021
Dinean (Gy) 51.51+0.13 52.0640.03 0.5640.12 —4.813 0.001
Vs (Y0 99.2040. 20 99.9040. 00 0.70+0. 20 —3.363 0.010
Vioo (%) 92.0041. 40 97.8040. 50 5.8041.50 —3.932 0. 004
Vios (Y0) 18.90+£3. 00 31.0040. 90 12.10£2.10 —5.772 <<0. 001
CI 0.7940.02 0.8640.01 0.06=40.01 —6.247 <0. 001
HI 0.1540.01 0.1140.01 —0.04=+0.01 8. 000 <0. 001
2 CIMRT VMAT
C-IMRT VMAT Tt t P
Dinean (GY) 31.754+1.19 31.3741.27 —0.3840.43 0. 866 0.411
Dso (Gy) 32.07%1.31 30.2241. 46 —1.84%0.28 6.520 <20. 001
Vo (%) 86.60+2. 90 89.7041.90 3.10£3.10 —1.008 0.343
Vi (%) 52.5045. 20 48.1045.50 —4,40+0. 80 5. 484 0.001
Vio (%) 24.70+4. 80 22.6044.10 —2.10£0. 70 2.987 0.017
Diean (GY) 42.4040.03 41.85+0.59 —0.55+0.58 0.948 0. 371
D; (Gy) 50.6140. 20 50.9240. 23 0.314+0.04 —7.982 <0. 001
Vio (%) 73.70+2. 40 63.6043.50 —10.10%5. 90 1.713 0.125
Dinax (Gy) 50.2540. 04 50.3340. 31 0.08-+0. 27 —0. 300 0.772
D (Gy) 46.5340.13 46.08+0. 23 —0.45+0.11 4.148 0.003
Dso (Gy) 25.8940.59 27.6240. 46 1.73%+0.19 —8.897 <0. 001
Diean (GY) 27.0940.55 28.2040.47 1.11+0.17 —6.504 <<0. 001
D (Gy) 37.954+1.13 38.5240. 87 0.5740. 30 —1.872 0.098
D; (Gy) 34,5641.07 35.0241.11 0.4540.50 —0.899 . 395
Diax (Gy) 28.50+0. 38 28.6941.37 0.1941.06 —0.183 0. 859
D1 (Gy) 27.2040. 35 27.4041.32 0.2040. 99 —0.202 0. 845
3 CIMRT VMAT (em®)
C-IMRT VMAT Trts t P
Vio 7 428.3+492.1 8 945, 34664, 2 1517.04+208.2 —7.287 <<0. 001
Vo 5322.0+379.5 5190. 7£510. 2 —131.3%136.0 0. 966 0.362
V3o 2 506.34140.0 2129.34197.3 —377.0+72. 4 5.208 0. 001
3
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