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Applying Block to reduce low-dose volume of lungs in helical tomotherapy of lung cancer

ZHANG Jinjian, LI Zhiqiang, WEN Ting, WANG Yan, ZHONG Yu, CHEN Jing, LI Jing
Helical Tomotherapy Center, PLA Guangzhou General Hospital, Guangzhou 510010, China

Abstract: Objective To study the method of reducing the low-dose volume of lungs by Block in helical tomotherapy of non-small
cell lung cancer. Methods Twenty cases of non-small-cell lung cancer were selected in this study. For each case, the protected
area was plotted as Block and the radiotherapy plan was designed according to the 3 different Block settings. Unblock mode was
adopted in group I, Directional Block mode in group II, Complete Block+ Directional Block mode in group III. After the
optimization results met the dose limits of target areas and organs-at-risk, the dose distribution, dose-volume histogram and single
treatment time were compared among 3 groups, and one-way ANOVA was used to analyze the differences of the relevant data.
Results The Vs of lungs was (51.3£6.5)%, (37.4£5.0)%, (26.5+2.9)% in group I, I and III, respectively, and mean lung dose
(MLD) was (10.4+0.5)%, (9.4+0.8)%, (8.2+1.0)%, respectively. Compared with those in group I, the Vs of lungs in group II and
III was reduced by 27%, 48%, and MLD was decreased by 9.6%, 21%, respectively, with statistical differences. The homogeneity
index of planning target volume (PTV) was 0.065+0.003, 0.082+0.006 and 0.084 + 0.011 in group I, I and III, respective, and
the difference was statistical significant. The conformity index of PTV was 0.77+0.07, 0.69+0.09 and 0.62+0.08 in group I, II
and III, without statistical significance. The treatment time of group II and group III was (11.8 = 0.6), (16.3 + 2.3) min,
respectively, which was 2.1 times and 2.9 times longer than (5.5+0.5) min in group I. Conclusion The use of Complete Block
and Directional Block can reduce the Vs of normal lung tissue and decrease MLD, but affect the homogeneity index and conformity
index of PTV (still meet the clinical requirements) and prolong the treatment time.
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Fig.1 Three different types of Block settings

1 HRETE

L1 —RREH

R N ZEX ML BB T 20164F6 H 12 H
K HT 2806 736/ N 1 20 . PTV HfA
FUK/INH 85~186 cc, Kb 348 60 Gy/27 o
1.2 I 5i1E&

A DXRIIE 2 2R /A) 2R F MIM 6.0 TAE 3 (MIM,

Transverse

Direction
Block

a: Unblock b: Directional Block

F ) ; 1R TAE#; 2% H Tomotherapy Planning Station
4.0.4(C&F R, K)o

1.3 LRTTIE

1.3.1 Block &t 7735 AL 20 6395 51 , 454145 151 3
I A ) A R AP XS, I 4 LR 3 R SR I 3 4 HT
81, 55 140 4 Unblock, 2 11 2 Directional Block,
25 111 2 & Complete Block+Directional Block (€ 2) .

Transverse

Direction
Block

c: Complete Block+Directional Block

2 3FARERY Blocki&it /55%
Fig.2 Planning with 3 different kinds of Block settings



- 154 - Hh R B2 H364G

132 it %M &4 AR E FW=2.50 cm,
Pitch=0.287 , MF=2.5, 11 5 M #% 0.526x0.526, PTV
Wi+ Vee<5% , Ver>95% , V5>90% ; -1 V3e<2%; £ 18
FIAE Vis<5%; A LU0 & Vs<60%, V2<30%, I
Vi FREEZ N x Gy B & SRR 7 4y
Lo DR 14 20 45 24 (Homogeneity Index, HI)=
(Dav-Dossi )/Diswws s FHT, Dy Doss  Disoos 53 1] 6 78 PTV
2% .98% . 50% AR BT X W A5 it o B DX R BEdR
#(Conformity Index, CI)=(Tvu* Tur)/(Tv* Vi), HoHr,
Tow &5 75 55 5 2 PN B I X PR AR, T J2 8 IX A9 1R
L, Ve 2% R IERRL, CLEMEEE T 1,
A DX ) R O B R, AT L B IX S

| Transverse

Woy %

20.0Gy

5.0Gy

a: Unblock

22 PIVHIEFESHLE

3T PTV &R 73 M = AR B 7 E (DVH) 2
B 1 R, IWIE T4, PTV SEFIHE 1 K, Dy,
PRI, IR A AR 22, 2 R A G4 &
X (P<0.05),

=1 REBlock REF R PTVEH (x+s)
Tab.1 PTV parameters in 3 groups adopting different Block
settings (Mean+SD)

Group Dunea/ Gy D../Gy CI HI

1 61.5£0.2 63.4+0.4 0.77+0.07 0.065+0.003
1T 62.0+0.4 64.3+0.6 0.69+0.09 0.082+0.006
I 62.1+0.1 64.7+0.4 0.62+0.08 0.084+0.011
P value 0.017 0.012 0.098 0.009

PTV: Planning target volume; CI: Conformity index; HI: Homogeneity index
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Tab.2 Comparison of ipsilateral lung doses among 3 groups

adopting different Block settings (Mean+SD)

Group V+/% Vi/% Vao/% Vi/%  MLD/Gy
1 58.0+18.6 45.842.5 29.843.0 18.2+2.0 15.9+1.7
1T 25.6£9.5 44.8+2.0 28.6+4.5 19.5£2.8 15.9+1.4
1T 17.948.9 48.3+6.2 31.4+1.4 19.0£2.3 16.4+2.4
P value 0.000 0.491 0.478 0.728 0.931

MLD: Mean lung dose
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Tab.3 Comparison of contralateral lung doses among 3 groups

adopting different Block settings (Mean+SD)

Group Vs/% Vi/% Va/% Vi/%  MLD/Gy
1 43.0+7.2  11.1£1.6 0.3+0.3 0.0+0.0 4.8+0.8

11 17.8£8.8  3.1+#2.0  0.03+0.02  0.0+0.0 2.6x1.1

1T 0.01+0 0+0 00 0+0 0.6+0.3

P value 0.000 0.000 0.130 - 0.000

4 R[EBlock % & I AHLALRMERZE T REER(+5)
Tab.4 Comparison of lung doses among 3 groups adopting
different Block settings (Mean+SD)

Group Vil% V% V% V%  MLD/Gy
I 51365 274443 147437 18242.0 10.4+0.5
I 374450 23.644.6 137445 195428  9.4+0.8
il 265429 222430 145530 19.0423  82+1.0
Pvalue  0.000 0216 0914 0.728 0.014
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