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Effects of inverse intensity modulated radiation therapy planning based on different design

modes

CHEN Bing-zhou"?, LU Jun-zhe', HOU Qing’
1. School of Physics and Electronic Engineering, Xinjiang Normal University, Urumqi 830054, China; 2. School of

Physics Science and Technology (School of Nuclear Science and Engineering), Sichuan University, Chengdu
610065, China

Abstract: At present, intensity modulated radiation therapy (IMRT) technology includes two main design modes: multi-step
(MS) mode based on beam element method and direct aperture optimization (DAO) mode. The intensity distribution of field
profile is obtained and then optimized into segments by MS, while the DAO takes the leaf position of multi-leaf collimator and
leaf motion parameters as the segment optimized parameters to do the optimization calculation. By comparing the dose
distribution of one simulated example and one clinical example applying the two modes respectively to further analyze the
effects of different treatment plans. And the comparative results were different from the present literature, so the comparative
results of present literature need to be reconsidered, and the comparison should be base on the appropriate process for design.
DAO had a strong dependence on the initial leaf position of multi-leaf collimator. Besides, the smoothing of intensity was not
necessary for MS mode. A percentage of the segments obtained by MS mode could be ignored and abandoned, however, small
segments still need to be considered. The demand for the number of segments in DAO mode mainly because of the ignored
small segments. An appropriate optimization algorithm should be selected to do the weight optimizing of segments, so the

algorithm to automatically generate segments is worthy of researching. And based on the MS, the appropriate clustering
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same time, and an appropriate design method should be selected for different conditions.

5 FELA0 61987 -0 997 1 % L T3
HCATIRYT (Intensity-Modulated Radiation Therapy , IM-
Lo

RT)—J5 T REARAT KA A HE DO I R 8204, 55— 7
TET 3 A AT A%l IR AE 20 2

T RA AT IR 577 18] 6 1 7 B SR A R

AT FE B AR AIALE . A X DAO it
K228 E (Organ at
Risk, OAR) y$i 4% , 1M ik H T 32287 vl i

A, WA AR T — st L

H Hi A 5¢ IMRT H DAO F1 MS W Fh 5 20 2 1] 4
FeAR™M ) IMRT iR H #i = B EPF S, —
PR T B AT A R, B IR R
BEAS SR 43 R /N ROSH S R e, T3 BT 5

D25 HERHRAE"™ "7 38 N < AT BEPRCH AR TR
A AR TTAE A A TT LR A, IR

W s SRJe AR DX AR T 0] i R

TE DL T, DAO J7 2 22 RAT B 1R B oA, £EAH

[ 555 o AR B0 T, DAO J7 2 il 1B i 5 H I
Wl /NI BOAEAE o AR S Pl — AL {515 i —
Al PRSI X P AP BE T J7 AT IS, PAE— 2

SIHT T Or OR RIXAY RIS SR 52
1 #RFFE

i B AR AR AR
PFLL R AROC R 1, i B LA 5k 19 2 B DL Y
SO SR T 68 J3E 0 5 A1 T, S RO G S (R i 4
AR, DN, BRI A BEAT 23 A, B s i fe b B, 15

FIA FRA R E D B e, B BUS B9 B A, 7= A
£ M B 28 (Multi- Leaf Collimator, MLC) T B+,
X

1.1 EFMS XK IMRT #1+%I
XA PR A 43 2P % 3 1 (Multi- Step Mode,

MS) , RIS — 2O S TR T o B8 23 A, 2 — 2P kAT

FEF MS 15115 3 CAY IMRT 33 72 Hh R AL 3
FEAb . T3 — P AR A T
77 (Direct Aperture Optimization, DAO) ', Hl 45 &

PR TT R A 30 SR T 55 EE A 5 2R AT
B 9RO 95 AT 9 R O A 0 i Ak B
Bortfeld 454 H 15~ 8F 1| 73 75 35300 70717 5 SR AR
FIHRHY MLC it - & A 7 is sh 24 E o fe 5
FER AL AL TT 5 o

Y G I 18 B MR/ NG 25988 73 5 i AR
XA S AR IR, R I MS 75 U AR % 5

7 A S 2R R e S5 BT T 55 R 3 A1, A0 SR AN ROTHY
NS I /N el 5 B R RO R, W S = AR T 2
T8, MR

=74
5

3T DAO 7 R IMRT 3 # v, 1 26 % T A6 B
RSB T MS 5 SRR U B R B A A, AR
S B SRR ] S50 P S R 3 20 B R Xia 26
WA AT, TR, T
HESF ) 5 | AR 12 2 B 7 PR 2R K 25 (il A5 S B 9] 1 40

S th ATkt T T Er . SRR R IR T BT R OR A H
A Dt 725 Tl et i By 5 23 A S SR B R A

FI BT 5 00 0 -, I DA BRSO
= PRI R S5 SR 5 TR BE S oAb+ B A st 4%
BRI FEF R AR o 207 1k SO B T st AR Rk 1y
W e RAFE L SRR e e AR b s, T PR AL 5 R ™ (Genetic Algorithm Based Deliver-
URL/ Do B A BE L KT DL /b B AH 5] B 2 R A able Segments Optimization, GADSO)
X ARG EIE . A, S FERAMS 7k 1.3 RSB SEREGINBEREXSHIZE
AT IMRT TR T, 75 22058 /N B R B 77 AR SR X — AU 5] 70— A W PRSI 33EA T T
B M AL B (AR SR 2 SHOIOT R A E P58 (D) B la i & — S T -l ae e
PEo R A B BE B0 B A BF R, JFE b e AT BRI i —RIAERYA, 510 em, 242 15 em,
FRPOEIE , SR I5 PR 1 B E LA T a2 A IC R 1 8 (0.25%0.25%x0.25) em’s 442 X
DAOBH =3 2y T ik Aicitid (PTV) R BB, JERE R 2 cm, PTV Hl OAR YK
FEh &L PR R YT RAR 22 LG i TR RS RIBR  BEE k6 em. $EIX AAL 554k 100 Gy. OAR [
il 35 2 5 AR /N T B SR LR A R 22 50 . DAO

PR U R B I 40 Gy FORERANRER T

==
CHINESE JOURNAL OF MEDICAL PHYSICS, Vol.32, No.3, May. 2015

intensity level and segments worth further exploring. A excellent IMRT planning system should consist of the two modes at the
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b: The clinical case

1 CTU R EA
Fig.1 The computed tomography slices
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a: Dose volume histograms of the clinical case calculated
by MS method with smoothing (solid line) and GADSO

method (dotted line) with 32 segments
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b: Dose volume histograms of the clinical case
calculated by MS method with smoothing (solid line)
and GADSO method (dotted line) with 25 segments
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Fig.2 Dose volume histograms of the clinical case calculated by MS method with smoothing (solid line) and
GADSO method (dotted line)
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Fig.3 Dose volume histograms of the clinical case calculated
by MS method with 32 segments selected from the total 55
segments without smoothing (solid line) or obtained by

smoothing (dotted line)
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a: Dose volume histograms of the simulated phantom
calculated by MS method without smoothing (solid line)
and GADSO method (dotted line) with 50 segments
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b: Dose volume histograms of the simulated phantom
calculated by MS method without smoothing (solid line)
and GADSO method (dotted line) with 40 segments
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Fig.4 Dose volume histograms of the simulated phantom calculated by MS method without smoothing (solid
line) and GADSO method (dotted line)
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Fig.5 Dose volume histograms of the simulated phantom
calculated by re— optimizing (solid line) or without re—
optimizing (dotted line) the weight of 50 segments

obtained by GADSO method
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a: Dose volume histograms of the simulated phantom
calculated by MS method without smoothing under 50 (solid
line) or 40 (dotted line) reoptimized segments selected from

the total segments obtained by 5 intensity levels
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b: Dose volume histograms of the simulated phantom

calculated by MS method without smoothing under 50 (solid

line) or 40 (dotted line) reoptimized segments selected from

the total segments obtained by 10 intensity levels
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Fig.6 Dose volume histograms of the simulated phantom calculated by MS method without smoothing under 50 (solid line) or 40

(dotted line) reoptimized segments selected from the total segments obtained
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