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Application of base dose plan compensation optimization method in intensity-modulated

radiotherapy for lung cancer
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Abstract: Objective To compare the dosimetric differences between base dose plan compensation (BDPC group) and hot and
cold spot control (HCSC group) in intensity-modulated radiotherapy for lung cancer. Methods Thirteen patients with lung cancer
were enrolled in the study. For each patient, BDPC plan and HCSC plan were designed with the same optimization criteria. The
prescription dose were 60 Gy in 26 fractions delivered to PGTV and 50 Gy in 26 fractions delivered to PCTV. The parameters
for the dose evaluation of target areas and organs-at-risk, planning time and monitor units were compared, and paired #-test or non-
parametric test was used for statistical analysis. Results Compared with HCSC group, BDPC group had higher CI (PGTV:
0.6640.14 vs 0.58+0.15, P<0.05; PCTV: 0.61+0.28 vs 0.57+0.27, P=0.066) and lower HI (PGTV: 0.08+0.02 vs 0.11+0.05, P<0.05;
PCTV: 0.23+0.03 vs 0.27+0.03, P<0.05). BDPC group also had advantages in organs-at-risk sparing. The D, of esophagus as
well as the V,; and V,,, of both lungs in BDPC group were significantly lower than those in HCSC group [(59.92 +2.87) Gy
vs (62.09 £3.34) Gy, 49%=18% vs 51%%11 % and 22%+9% vs 24% 7%, respectively; all P<0.05 |. Conclusion For intensity-
modulated radiotherapy for lung cancer, the dose profile obtained by BDPC optimization method is superior to that obtained by
HCSC optimization method. BDPC optimization method can not only ensure the target coverage, but also lower the irradiation
doses to organs-at-risk, worthy of application and popularization in clinic.
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i X 285 A 1 2019 AF it 98 i DR 52 e 46 m WA 1 T
AR AT AR ST FBURR YT & I R IR T
FE ) 4 B0 FBL, B TR T ARBAEAE T AREERAE R
BB T R — R SO R IR YT T B, 29 60% i th
WS /DN 20 B 8 5 B4 2 T o AR T = 4RSI
Jit ¥¥ (3-Dimensional Conformal Radiation Therapy,
3D-CRT) , ifi & A9 9 5& i J7 (Intensity Modulated
Radiation Therapy, IMRT ) A # 47 A 50 i1l P B 55
PR, TARAYN 0 £ 8 45 H G S 4% (Organs at
Risk, OAR) f¥) 5| & **/, {H K FH Eclipse ( Version 11.0,
Varian) P18 R 48 5 71l IMRT #1805, i fili 4121
(AR5 B2 | IE R I 2H SR B 55 OAR 1Y ™ A% 771 R
il , B S B IMRT T30 H B8R Rl A v A
A DR 35 P BE NI A1 AR FRAR . Eclipse 114 &
gt 1y A 3 R R & &b £2 {1k (Base Dose Plan
Compensation, BDPC) I HE HE W 3 T 0] AL AL A5 2] 1)
THRI AT B AR A WD Tl b il v RO $E A X
1t 43 A 0y 38 I8 B A A A5 B L IR YT I
R AHFZE U H A BDPC 3R A #4542 il (Hot
and Cold Spot Control, HCSC) # #h IMRT i1 X1k 7
AR MG IMRT T30 v 50 22 22 5 JFaE AT+l 59
IS UE AT , LLESIE BDPC 3 RIE AL 7 2 i R v
FHE AT S

1 R 577%

1.1 IR 4

BEHLIEHL 2016 4F 3 H ~20174E 5 H Tl k2 i
S B O AT IMRT B AE /N9 3 13 451, Horp
9], 4 4 4] AR 42~61 %, SEHAERS 55 % 5
Y it g 7 91, JE FR) M R 6 51 5 TNM IR IR 43
T,N,M, 4 5], T,N,M, 5 % , T,N,M, 4 4 .
1.2 CTEGXR&E

R CT AL (37 Z 48 (Philips, Brilliance Big Bore)
AKX RPM (Version 1.7.5, Varian ) FEIY [ 192 R G 461 T 4D-
CTH . A BUDEMIT LA 48EE , B P,
FAREF5 AR FURE 140 KV, S48 HL T 280 mAs, H 42 1
Sy 5 mm, THZ K 5 mm, FH 0 NG 1 St R
55 5 MEAE T 2% . RPM A AT W42 FIR I £8 255 (0 i ]
T, IR 1 FE A 2 3K A5 10 A [R] P A A
N CT B BT A B CT RUGL i 207 iRl
1 %4t (Monaco, Version 5.1, Elekta AB) , Fi il 7R
& A ) T i L DX FTOAR o
1.3 PhEEEX K OAR W4 E

P Ui By 10 25 0F I i AH Y CT S Al Maximum
Intensity Projection (MIP) [&] 14 ) 1 Py #1 X {£& 2

(Internal Target Volume, ITV) F1 IIfq IR # X & FH
(Clinical Target Volume, CTV ) , 3175 JEIRT7 B 257 1%
LT AW SN 7L ITV M1 CTV %5 W 4M" 5 mm
margin £ i 71 ] 8 X {& X (Planning Target Volume,
PTV), 43 565 4 3 PGTV Hl PCTV ; ) I BN A 0>
JIE M BE AFBE B SE OAR. Al SE AU HF CT FI{%
& % Eclipse TR R G A 7110511 -
1.4 itXRIEit

SR T WD TE E 2 Y A2 BR A o, B R R
SRR, I AR 5 8 2 e DX TR R OR A7 R R O
Yy 5 R M LA AR R 5 RS B 1R oA Y O
HARBUR & IR L HFR R 95% 19 PGTV &
PCTV A F43 5135 2] 60 1 50 Gy Ay 4b J7 #4744
IR 26 K s OAR 1Y 57 =t FR i 4 F < £ 4 19 D, <67
Gy, # B 1Y D, <45 Gy, 0 B 1 V306,<40% . V,06,<
30%, iV, ,<65% .V, 6,<30% V3 6,<20%. & SEXT
T 5] S 5, 7F Eclipse 11400 22 Gt Hh AR 4fg firb 73 #0 IX 11 Ak
J5 7 AT OAR 19 751 0 BR ] , 15 A W] A 1Sl 4k H
LAy O e s i = S B S o P ) g 7
¥ F BDPC 1 HCSC M #4757 =X i 47 B Ak it
B, LA 100% (1) PGTV AR FLARAR 100% f &k 75 7] 4t 12
A —,

(1)BDPC iRl 35t &2 il 4~ BB R, 53l i
4 4 Plan-B F1 Plan-D , -3 P4 1131 19 Ab J7 R B 4410k
KER A —2 B 13K . #RJ5 7E Plan-D 19 0t A6 7 1
# Plan-B e 4 BEER R, PR B AR SR AAE Gk
SEARAL AU SUR K Plan-D fi4 420 7 YK 8] K 26
YR, 38 3 1R 9 70 U — &b R o LA A 95% 1Y
LI AR TR 100% FAL 75 79 4, 7581 BDPC 14 .

(2)HCSC iRt B il — AR, i 45
I 2 B 4 Bl oy B RGE R A T B Oy TR AT
AR AR 115 95% M SRR FRARAR 100% 1Y 42b J7 5]
i, RSB A IR R E SR I HCSC i) .
1.5 PhyEERX 1 OAR RIFI 214

P23 R A9 PGTV F1 PCTV () B AR M 38 1t
§i5 Dy, (2% FE X AR TR AZ 9 e AR i, Gy) \Diysy, (95%
O DX AR R 32 I AR L Gy) Dy, (50% HE X A4 FH
2 %2 0 i IR A, Gy) o 35 JE B 45 %X (Conformity
Index, C1) "' : CI=(TV,/TV)x (TV,,/Vy,) , T TV Ry
FODKARF, TV, A 77 700 40 78 5 1) g ¥E AR, Vi,
Sk A Ty 3R 5 BT A R B, CTHRUE Ry 0~1, i
STl O TS I U P A G O 4 R < B I O =
(Homogeneity Index, HI) & [} ICRU 83 5 i 5 (1 &
S HI=(D,y-Dagy, ) /Dy, » HLE BR8] £ 73 415 24
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D, DA 5 D, 30 140 Gy FUIRFE 43 L & 11 SPSS 20.0 A4 47 B4 43 B, B MO 2
(Voo Vioay) » AUB 9 5,20 F130 Gy BRI A 43 L6 PEIGUE, £7 5 B0 1 BT H Rt BORH I B Bebnifl 25 3=
(Vsoy«VaayViogy) o 7, A A0 CHE P X ¢ 460 50 , R4 6 1E 245 43 A 1) B
1.6 T+%II8F FIM(QL, Q3) KR , 410 Lt FHAE S 4k % , P<0.05

% BDPC fil HCSC ikt b i H I Itifia it AZEREGIHFE L
50 £ ORGP, AS B9 T 4 5 % MapCHECK 2
TR B2 36 UF ZR G0 % 49 2B B R 2 R 3 2R A T R -
R EE I E A S0 BT . MapCHECK 221 1 527 PN & 2.1 SEXHIZRFIE LR
e S RERIN FHAE 32 cmx26 cm PN 25 1 40 A5 #a 1l i 1 P41 PGTV .PCTV 1 Dy, Y355 4k )7 7]
B, R SEBRAA R BAIE I /0 Gamma(3 mm, 3%)il  ZoR. BT HCSC 4L, BDPC 4 PGTV 5 PCTV 5
R PR AR R, e SR R L L CIA HI W R B, TR 1.
¥l ML k% (Machine Units, MU ) o

F1 AATEXFEFRSHELR (1=13,% = )

Tab.1 Comparison of dose—volume parameters of target areas between two groups (n=13, Mean+SD)

X el ik D,,,/Gy D.,,/Gy Dys,,/Gy Cl HI
PGTV BDPC 64.46+0.45 61.94+0.29 60.08+0.16 0.66+0.14 0.08+0.02
HCSC 66.15+0.89 63.131.52 60.04+0.05 0.58+0.15 0.11+0.05
i 3.450 1.290 -4.471 -4.942 -4.895
P 0.005 0.221 0.001 0.008 0
PCTV BDPC 63.95+1.89 57.40+1.98 51.46+1.19 0.61+0.28 0.23+0.03
HCSC 65.42+1.49 58.53+2.16 50.78=1.84 0.57+0.27 0.27+0.03
HH 1.479 1.409 -4.407 -5.730 -3.253
P 0.165 0.184 0.001 0.066 0.007
22 OARHIZRFIR LS KU Vs, Vi, F PR B 22 5 BATGOE 5, H

AT HCSC 41 ,BDPC H T &% Ay D, FHE A BDPC 4 fEERE D F A, TELR 2,

%2 MR OAR IFI 2 AFASHELE (n=13)

Tab.2 Comparison of dose—volume parameters of organs—at-risk between two groups (n=13)

T Hl i Ji L Gamma jifi 2 5
D, /Gy D, /Gy Vio/%  Vaof/%  Vigo/% Vi /% Vie/%  (3mm,3%)/%
BDPC 37.86+7.86 59.92+2.87 49+18 2249 15+4 14+7 9(6,16) 98.6+0.8
HCSC 39.1549.15 62.0943.34 51411 2447 1545 1455 10(8, 16) 98.5+0.9
HZAH -1.078 -3.930 2734 2491 -4.064 0.900 0.126 1.389
PIH 0.113 0.002 0.018 0.028 0.002 0.386 0.902 0.190
23 MAITNFEWIELE RILE (FR2). HAFHL 2T 0 58 0E ) & A0 5 1) 5

BDPC it % F1 HCSC i+ % 0y ~F- ¥ Bk 8o 5 oy A AR — 3 (& 1), >k H] BDPC J7 5 B 14 i i
1 468 Fl 1 488 MU, BDPC it & f1 HCSC i %l &9 IMRT 3151 A4 550 & 40 A 5 52 B 59 500 42 43 A0 4 A Pk 4
Gamma (3%, 3 mm) il i R ¥ 7E 95% LA b, 5 &, BERSTE I R E K .
98.6%+0.8% Fl 98.5%+0.9%, 2= 5 W A Gi i1 2% & &
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Fig.1 Comparison of dose distribution in BDPC plan and verification dose distribution

BRI LA R G WA E B ) T iR i A
S8R, I — S5 IS T B Rk 1
HEY 5 AR EAERATIAN I 20% , B SR AT NS i
WRE R fEFE " NG R i F 2R T
K Z— , FHXT T 3D-CRT £ AR, IMRT HA B 5 (157 2
DB, FE 1 i L DX P 4 ] s AR AT 7 8] R 21 21
()52 BEGR 7 ARBIFGY R B SET Eclipse T R 4L
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HI A48 K 1) C1, 3% 2% B BDPC -5 A3 X 5 43 A
TN S REIE | REAS A SCHb A il I DX 751 2t v A5 RN
Rep AT L L 2 0 27 R o . £ 2 30 o ) o S
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0T )V T S, 71 B 0 B2 A, Bt 5 507 500 £ P 38 K
B PR, e R TR SUIT) Vi,
B SO MR R RS . AR R
BDPC 58UV, 6, B RAK T HCSC 34, BEAE A %%
R Z BRI, Wl DRl 2 () R A%, IEA 1, BDPC
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