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Abstract: [ Objective ] To reduce the normal tissue complication probability(NTCP) in prophylac-
tic cranial irradiation(PCI) for small cell lung cancer(SCLC),and to provide evidence for sparing
of parotid in whole brain radiation therapy. [Methods] Twenty-four SCLC patients receiving PCI
were recruited. Parotids were delineated and three plans named as 2D ,2D_M and IMRT were de-
signed according to different degree of dose limiting on parotid,subsequently the parotid dose
volume and NTCP were evaluated. [Results] The mean total parotids volume was(36.04+4.41)cc,
that of left and right parotid was(17.89+3.86)cc and(18.15+4.41)cc,respectively. The mean value
of biological equivalent dose(BED) of parotids in plans 2D,2D_M and IMRT was(1684+416)cGy,
(1210£366)cGy and (839+128)cGy,respectively. For 2D plans in which the parotids were not
spared , the dose of parotids was excess in 10 patients (T41.67%T),including the dose of right and
left parotid was >2000c¢Gy in 7 (29.17%) and >2500¢Gy in 2 (8.33%); for 2D_M only 1 patients
(4.16%) whose dose of unilateral parotid was >2000¢Gy; while there was no dose excess in IMRT.
The average NTCP of the three plans were (5.08 £2.56)%,(3.12+1.42)% and (1.91+0.40)%(P<0.05).
[ Conclusion] Normal tissue complication probability of parotid can be effectively reduced by lim-
iting its dose in prophylactic cranial irradiation for patients with small cell lung cancer.

Subject words:small cell lung cancer;prophylactic cranial irradiation;parotid gland ;normal tis-
sue complication probability
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Picture 1A,1B,and 1C indicate 2D plan, 1D, 1E and 1F indicate 2D_M plan, 1G 1H 11 indicate IMRT plan.
The green,red and blue solid contours indicate PTV,Sp and Vp respectively.
Yellow and grass green contours indicate left and right parotid glands respectively

Figure 1 An example of plan design and parotid position in SCLC patients with PCI
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PR f5 HE NTCP B I FEAIK (P 1<0.001 ) (Figure 2).
24 BRFES5HMCENMEXESHT

78 2D 2D_M AR i) TBETD 5 Vp/Vt 2 &
AH 1 (r=0.834.0.814, P=0.000,0.000) . 5 Sp I £
A EME (1=0.629 .0.631, P=0.000.0.000) , Tfi#E
IMRT AR H % TBETD 5 Vp/Vt,Sp T i % M AH ¢
(r=0.202.0.079, P=0.344 .0.714 ) (Figure 3).
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Table 1 Parotid dose and NTCP in 24 patients of SCLC with PCI Fa S AR BETD J7 i, £6 2D 35 A M AR

Index 2D 2D M IMRT PL P2 B3 CORERGH S O A 10 6 (41.67%)
V5(%) 67.26+12.81 51.28+14.05 49.31=12.13 0.000 0483 0000 s ks o1y M 45 A 6 2D Hi A 5
VIO%) — 51.27+13.96 34.89+13.38 24.27+7.13 0.000 0.001 0.000 e

VIS@) 385451307 239051146 9385631 0000 0000 0000 -FREHEE A 1 GBI (4.16%) 15
V20(%)  30.93:1252 18.02:9.78  1.06:1.44 0.000 0.000 0000 fE&EHE, T IMRT £ A H 0 JC#E & IR
V25(%)  23.81x11.08 12.15£7.80  0.00:0.00 0.000 0.000 0.000 {3 FF 4T %ef JIE i i B &% 5 4 A LA W) 5 s A1

V30(%) 4.74+£5.19  1.85£2.41  0.00+0.00 0.000 0.001 0.000 T KU Y % 2

BED(cGy) 1684+416  1210+366 839+128 0.000 0.000 0.000
NTCP(%) 5.08+2.56  3.12+1.42  1.91+0.40 0.000 0.000 0.000

KT FE & AR 59 BN (NTCP)

V5~30 is the irradiation volumes of parotid gland received 5~30Gy dose; BED :biologi- 5 1 s AW R ] LKB 5545 1 ’ BT e

cally equivalent dose,NTCP:a normal tissue complication probability, Pl
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Figure 2 Relationship between parotid BED (cGy) and NTCP fiehzs /2% AAERPTHE S , X BT RFEA
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Picture 3A,3B and 3C:correlation analysis between parotid BED and Sp in 2D,2D_M and IMRT plan respectively.
Picture 3D,3E and 3F:correlation analysis between BED and Vp/Vt in 2D,2D_M and IMRT plan respectively.
Figure 3 Correlation analysis between dose of parotid and its position in 24 patients of SCLC with PCI
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