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[ Abstract] Objective: To create a new model for evaluating the quality of physical scheme of the external radiation for cer-
vical cancer, and compensate the shortcomings of traditional physical scheme quality evaluation models. Methods: Pinnacle
and Monaco treatment planning systems (TPS) were adopted to design external radiation physical scheme (pV-Plan, mV-Plan)
for 12 patients with cervical cancer, respectively. We then evaluated the two plans with traditional evaluation methods, and dis-
cussed the shortcomings and possible risks of doing this. On the basis of that, we created a new model, f( TCP ~ NTCP) , for
evaluating the quality of physical scheme, and tested its validity against the f( EUD) model reported in an article. Results:
Traditional evaluation methods could not tell the difference between pV-Plan or mV-Plan. Instead, the f( TCP ~ NTCP) mod-
el could. Those results were in accord with the results from f( EUD) model. Conclusion: The traditional method for evalua-

ting the quality of physical scheme is insufficient. f( TCP ~

[FSHEA] 2018-11-11 [f2EEBEH] 2018-12-17

NTCP) model can be used as a new and adjuvant model for

evaluating the quality of physical scheme.

[BETE] = RIS 5 :2017FE468-221) [ Key words| Cervical cancer; Physical scheme quality; E-
[@EE] M, E-mail :bh001925@ 163. com valuation model
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Table 1. Objective Functions Used in Two TPS Optimized
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Structure Monaco 5.11 Pinnacle 9.10
PGTVnd Target Penalty MinDose
MaxDose
Quadratic Overdose MinDVH
Uniform Dose
PTV or PTV - Target Penalty MinDose
(PGTVnd + xcm) Quadratic Overdose MaxDose
Cord Serial MaxDose
MaxDose
Intestine Parallel MaxDVH
Quadratic Overdose
Rectum MaxDose MaxDose
Serial MaxDVH
Bladder Parallel MaxDVH
Quadratic Overdose
Serial
Femur Parallel MaxDVH
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Target Plan CI P value HI P value
PGTVnd mV-Plan 0.79 £0.07 0.024 1.06 £0.04 0.632
pV-Plan 0.84 £0.06 1.06 £0.03
PTV mV-Plan 0.89 £0.02 0.010
pV-Plan 0.85 +0.05

3.3 4raIR A f(EUD) (f(TCP ~ NTCP) L 32 4 12
DS

KM f(TCP ~ NTCP) ¥ pV-Plan #1 mV-Plan,
XFHCRH f(EUD) 34 pV-Plan Fil mV-Plan, U155 4
Fimmo 2R H](EUD) #1 f(TCP ~ NTCP) A mV-
Plan .pV-Plan Y377 % i) Jox 5215 31 (1) B0 53 A7 ik

T fE), S(T), FfCE), (T, MEH D,
SERKBL, FH FCEUD) #l f(TCP ~ NTCP) P4 ) B 7
FERABEL—8UE S A(E), J(E), BIEILER
WFLAT), ST, BEW LR R . X B did, f
(E), vs f(E),, P =0.473;f(T), vs f(T),,
P =0.353,



.64 -

MR 5677 2019 4 1 H 55 32 %55 1 #] J Cancer Control Treat, January 2019, Vol. 32, No. 1

%3 pV-Plan 5 mV-Plan 9B A R REKFE (OARs) BIRILFIEx R
Table 3. Absorbed Dose of Organs at Risk in pV-Plan and mV-Plan Physical Schemes

Variable mV-Plan pV-Plan P-value Variable mV-Plan pV-Plan P-value
Rectum( % ,cGy) Intestine (% )
Vo 96.4 5.4 94.7 1.3 0.001 Vio 73.8 £5.5 75.4 £5.8 0.000
Vs 88.9+4.3 88.6+2.4 0.254 Vi 47.8 £5.6 46.2 +4.8 0.065
Vo 75.7 £6.7 77.7 £5.7 0.055 Vi 32.7£6.0 30.8 4.9 0.007
MaxDose 4857 +89 4866 61 0.104 Femur( % )
MeanDose 4054 £192 4165 +78 0.033 Vi 10.3 +4.7 23.2£3.7 0.000
Bladder( % ,cGy) Vio 3.8+4.4 8.7+2.9 0.000
Vo 87.6+2.5 88.8+3.8 0.062 Vo 0.7 +0.4 1.2+1.1 0.000
Vs 79.9 £6.1 77.1+£6.2 0.000 Cord ( cGy)
Vi 65.3 3.4 62.9 £9.5 0. 000 MeanDose 928 +302 1164 £276 0.003
MeanDose 3822 + 195 3942 £217 0. 000 MaxDose 3118 +479 3357 +510 0.041
X4 FH f(TCP ~NTCP)#a f(EUD) i4& pV-Plan #1 mV-Plan g3t 88 3%
Table 4. pV-Plan and mV-Plan Evaluated by f( TCP ~NTCP)and f( EUD)
Variable  NO.1 1 2 3 4 5 6 7 8 9 10 11 12
mV-P fE), 0.30 0.36 0.37 0.35 0.31 0.41 0.21 0.42 0.36 0.24 0.40 0.31
F(T),,  0.86 0.94 0.98 0.94 0.88 1.35 0.52 1.40 0.96 0.70 1.28 0.84
pV-P SE),  0.32 0.33 0.37 0.35 0.30 0.33 0.29 0.40 0.37 0.28 0.36 0.35
F(T), 0.90 0.92 1.22 0.96 0.85 0.88 0.82 1.30 1.00 0.60 0.99 0.93
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