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Dosimetric comparison of two postoperative radiotherapy techniques for seminoma based on
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Abstract: Objective To compare the dosimetric differences between two radiotherapy technologies based on Monte Carlo
algorithm for siminoma after inguinal high testicle excision, and investigate the advantages of the two technologies in
improving the target dose and protecting the organs-at-risk (OAR). Methods According to the localization images of 24
patients undergoing postoperative radiotherapy for seminoma, 2 plans were designed for each patient, namely three-
dimensional conformal radiotherapy (3DCRT) plan and intensity-modulated radiotherapy (IMRT) plan, with 90% planning
target volume receiving the prescription dose of 32.4 Gy/1.8 Gy/18 f. The differences in dosimetry parameters of target
areas and OAR, and monitor units were compared and analyzed. Results The target conformability and homogeneity of
IMRT plan were better than those of 3DCRT plan (P<0.05). The D,, Viosw, Viion of target areas were lower in IMRT plan as
compared with those in 3DCRT plan (P<0.05), while the Dy of target areas in 3DCRT plan was lower than that in IMRT
plan (P<0.05). Several OAR dose parameters in IMRT plan were lower those in 3DCRT plan (P<0.05), including the Dy,
D., Va of spinal cord, the Des, Vio, Vy of left kidney, the Duewn, D2, Dos, Vio, Voo, Vi of right kidney, the Dy, D. of small
bowel, the Dy, Vo of bladder, and the Dy, Dos, Vio, Vao, V3o of femoral head. However, the Duew, D2, Vo, Vi of liver and
the Vs of small bowel in 3DCRT plan were lower than those in IMRT plan (P<0.05). The average monitor units of
3DCRT plan and IMRT plan were 256 and 947 MU, respectively. Conclusion As adjuvant radiotherapy after inguinal high
testicle excision for seminoma, both 3DCRT and IMRT meet the clinical needs. Compared with 3DCRT, IMRT has
advantages in target dose distribution, and the protection of spinal cord, kidney, bladder and femoral head. However,

3DCRT has more advantages in protecting liver, while reducing monitor loss and work burden of technicians.
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Tab.1 Comparison of PTV parameters between two plans (Mean+SD)

Parameter 3DCRT IMRT P value
CI 0.64+0.03 0.80+0.04 0.048
HI 0.16+0.02 0.09+0.02 0.020
D./Gy 36.23+0.48 34.78+0.28 0.000
Deoy/Gy 30.98+0.24 31.67+0.28 0.000
Vil %o 60.31+9.15 16.03+5.77 0.000
Vied/% 7.9346.69 0.11+0.12 0.000

PTV: Planning target volume; 3DCRT: Three-dimensional conformal
radiotherapy; IMRT: Intensity-modulated radiotherapy; CI: Conformity

index; HI: Homogeneity index
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Tab.2 Comparison of the parameters of liver, spinal cord and

kidneys between two plans (Mean+SD)

Parameter 3DCRT IMRT P value
Liver
Duea/ Gy 17.37+0.32 18.15+0.37 0.001
D./Gy 30.56+1.71 32.974+0.92 0.002
Vao/% 9.14+3.63 16.94+5.34 0.006
V% 3.40+1.57 5.66+£2.19 0.042
Spinal cord
Dyea/ Gy 14.49+1.89 11.23+1.38 0.001
D./Gy 25.72+2.85 18.62+0.43 0.000
Vol % 46.86+25.82 0.01+0.03 0.000
Kidney L
Duy/Gy 9.11+2.60 3.41+0.58 0.000
Vi/% 95.91+3.26 30.02+5.69 0.000
Vao/% 7.79+5.36 3.96+1.92 0.046
Kidney R
Diea/ Gy 21.09+1.53 17.91+0.56 0.000
D./Gy 30.35+1.78 26.45+3.46 0.022
Do/Gy 10.39£3.15 3.42+0.38 0.000
Vil % 96.90+3.41 28.96+3.72 0.000
Va/% 17.75+5.38 5.07+1.57 0.000
Vil % 2.46+1.34 1.07+0.79 0.015

X N 105% . 110% 1Y 5 & 44 £ L 3DCRT % 2> T
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Tab.3 Comparison of the parameters of small bowel,

bladder and femoral head between two plans (Mean+SD)

Parameter 3DCRT IMRT P value

Small bowel

Dyea/ Gy 19.02+0.41 18.35+0.67 0.039
D./Gy 33.74+1.60 32.33+0.72 0.023
Va/% 20.49+7.23 31.55+10.75 0.040
Bladder

Dos/Gy 9.72+3.90 6.30+0.75 0.011
Vil % 91.71+9.23 67.26+7.22 0.000

Femoral head

Dunea/ Gy 13.86+8.46 9.21+4.72 0.047

Duy/Gy 7.5246.52 2.53+0.89 0.001

Vi/% 57.31+43.79 11.00+11.06 0.000

Vol % 26.75+37.91 1.17+1.82 0.003

Vi/% 5.94+10.61 0.01+0.05 0.012
(5% 30t ]
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