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Effects of minimum segment area on intensity- modulated radiation therapy plan for cervical

cancer

CHEN Liang, LOU Feng-jun, WANG Huan-kun
Department of Radiotherapy, Dalian Third People's Hospital, Dalian 116033, China

Abstract: Objective To provide a basis for setting up minimum segment area (MSA) by studying on the effects of MSA on the
quality of postoperative intensity-modulated radiation therapy (IMRT) plan for cervical cancer. Methods The direct machine
parameter optimization of Pinnacle treatment plan was applied to design IMRT plans for 10 patients with cervical cancer. The
MSA of these plans were respectively 5 cm’, 10 cm?, 20 cm?, 30 cm’, ..., 100 cm’, and the minimum monitor unit (MU) was 5
MU for all plans. Each patient had 11 plans. The optimization objects and constraint conditions were consistent with those of
plan with MSA of 5 cm’®, except MSA. The prescription dose was 45 Gy, with 1.8 Gy each time. Vosu, Viosw, Vi, mean dose
(D) of target volumes, conformity index (CI), homogeneity index (HI), Vi, Vi of organs at risk (OARs), segment number,
MU were statistically analyzed by dose-volume histogram, and the results were compared with those of plan with MSA of 5
cm’. Results With the increase of MSA, Vs, decreased slightly, and Dmean increased slightly, while Vs and Ve, increased
obviously, and CI and HI became worse. The P value of Vs, firstly decreased below 0.05 when MSA increased to 50 cm’.
With the increase of MSA, the average segment area was increased, while the MU and segment number were significantly
decreased. Conclusion In the IMRT plan designed by Pinnacle3 treatment plan system for cervical cancer, the MSA can be
increased moderately, but no more than 50 cm’, which will reduce the segment number and MU, without significantly affecting
the dose of target volumes and OARs.

Key words: cervix cancer; intensity-modulated radiation therapy; segment area; dosimetry

[ rs H 81 12015-04-22
[1EHE®N I 22 (1971-), 55 Wy B0li, Tel:18141158183 ; E-mail:chenliangdl@163.com,

hEEFYEFESEE 2015488 E£32% £5H



- 734- Wi e, A5 dw/ N IBF T AROOT st e ) ) S e
B = FORJEE Wz, S5 FUB R/ 7 B AR, R

U 58 5T IR 97 (Intensity Modulated Radiation
Therapy, IMRT ) 1] LA 250 Hb £ iy #E X AL 77 59 o ) 18
TE B, ik — 209/ & 16 1E 8 21 UM S 2 B A AT
PR L, DT AT S BORE DX ) S g 2P v
Fl I B Al ZUF AR AR, 5 gen) =4EE I iaI7
THRIAH L , IMRT AR be 02 2%, HobR b2 Bl &
BEE S R AU 2, B2 TR SIS EECE >k T
— BB, Ll A R R A O BRI T I ] A
o, R B A MER MRS R, XTI AR R T
At IMRT £ RY B & 248 FH Pinnacle /9711 I R 4t
HAZHLE ZHE Ak (Direct Machine Parameter Optimi-
zation, DMPO ) 1% 11 IMRT 4K Bsf 5 4[] A5 BRR i) 25 /)
FEP AR /N B HL AR B N B ASOR R AR IR R
A2 IMRT T, 2RSS I T, S —HAy
B REAR IMRT THRIMLAEF Bk B U Ak 0y 02 LR
It 4k (Direct Aperture Optimization, DAO) $ AR "', fiff
FEUE BB 30 e R 7~ B 1o AROR W IR IMIRT 3
R B S PR ALY, A 5T LR SR R B, R
IMRT H e/ N BF T ARG 7 R0 B & i 5 0], A
AJ LUIAE DMPO DL AR, 38 sk PR i) f5 /)N B2 1) T A
FRAGHE R B 17 1o AR R AR L R B 3R

1 R EFHZE

1.1 IGRZE#

BEALIEH 2014 4E7EARHA Y B 10 4] T a~ b &
HilE ARG A AT, BEENIHT 1 h~1.5 hHE
25 s e, 1 RRFR RIS 8932 52 #6800 mL~1000 mL.
UM EM, BL2s 28 sl A IR [ 5 . e e s 1T
0.5 cm JZ2 S5 A , SRV I 3 1 2 31 Ak i 45
R 5 em. i R # {A& FX (Clinical Target Volume,
CTV) £ 45 [ 5 J 2 DX 3 RN 430 s 4k B &5 X 38 55
CTV [A] AL 10 mm, HAT7 AN S mm % A
A& (Planning Target Volume, PTV) . ) /M |
JBE I B R Sk S e AR
1.2 itRligit

IMRT 144 1] Pinnacle (V8.0 m) DMPO %441
o T/ NFEFIFBURE 008 : 5 em’ 10 cm’, 20 cm’,
30 cm’... | 100 em’, I/ PLARBRER 5 MU, B4~ 5
LG EN 1A TR, SR J7 a)oR FH 7 B 4543 360 B2, I
HOEJE B R 180 B, i 2 TR AR B 100, BN
WSt N B AR R 5 em® 3R, Y HHRI4F A I R

AL LR AR R AN S A3 B AR, b 7 &
95% PTV 45Gy (1.8 Gy/¥k , 325 ) . KRHWT]T
ONCOR JIEE#F 6 MV X HFERTE , 41 X Z 0 5Eil, i
39X FERE 1 om, 4 XF25rful P T 5 J3F
0.5 cm, M HHZRBE T 10 em, i N REXT 4
1.3 IS

H DXV S EEEE Vs Vios s Vi« Dunean LA G
JE 38 %4 (Conformity Index, CI) : CI=Vi/ Vi X Vire/ Vier,
K Vi WS A5 20 T 3 15 (AR AR TR, Vi ol A
L, Vi i 5 25 S5 511 1 26 T 7 25 1 AR s B ST HR 4k
(Homogeneity Index , HD) {1t ICRUS83 5 F- HE £ 1
A HI=(Daoy-Doge, ) /Dsos o 18 S 25 B 52 BESFHAFR
BARBE D (Vi . Ve o 2RI S F B80S
S EREL
14 FEERITERE

Pinnacle 477 X% H A 25 S, e g
NI, i rp 2R B, LA Hp 0 ST v R] 39 X
AL TEE N 1 em, M AHFSE B0 BT XA 357N
T30 cm, HAFHU I & TR U, H5
1A (SA) 7E B0 | 45 T an A 3 57 46

$A= 3 (X1, +X2)  Jrh XL, X240 B 8 i 0

TPS v B AH.
1.5 GitAH*E

K SPSS19.0 A 45 Wi £H 3R] 25 S b 4707 2243
Mr I H LSDEEPIFI AL, P<0.05 N2 B Gt X

28 R

2.1 MRFIEH

Bt /DN F BT AR BYIE N, Vose 5 Do/ MIRREAR
1L RE ALK B9 W AN K, Do« Dinean ZN TR I, T Viosos
Vo SR BEBER o X R R /N1 BF AR Y
S B0 DX N BRI AT (R A ST PR A 2, et
R CI S HIWEDUE 73X — %, {H 22 5 0 i E VEAE
B /N B T FREE N F) 50 em® A RIS Gt B
Lo TEWER L,
22 BERBEZRANEFMER

1 e A B 32 B AR ) 7] 1 RS 0 A o AR Bl o A
JINF- S T AR BG83 K, Y V(%) R
86.33%~90.54% , V(%) M 38.09%~51.00% , i It Y
V(%) N 81.25%~85.76% , V(%) N 44.66%~49.58% ,
I V(%) 26.25%~29.76% , V(%) N 11.66%~

CHINESE JOURNAL OF MEDICAL PHYSICS, Vol.32, No.5, August. 2015



B 3E. 4. S/ TR B Sl v - 735~
x1 BRABRILE

Tab.1 Dosimetry comparison of target volumes
MSA(cm®) Vs (%) P Vs (%) P Vi (%) P Diean(Gy) P CI P HI P
5 99.78+0.17 29.20+8.51 0.07+0.14 46.71+0.15 0.86+0.01 0.09+0.01
10 99.78+0.16  0.960 30.94+9.47 0.670 0.10+0.13 0.960 46.76+0.18 0.620  0.86+0.02 0910  0.09+0.01 1.000
20 99.75+0.18 0.730 32.12+7.78 0.480 0.13+0.21 0.920 46.78+0.15 0.480 0.86+0.02 0.730  0.09+0.01 1.000
30 99.74+0.19  0.620 34.52+7.43 0200 0.17+0.27 0.870 46.83+0.14 0210  0.86+0.02 0.570  0.09+0.01 0.880
40 99.73£0.19 0.510 34.68+8.66 0.190 0.24+041 0.770 46.82+0.17 0.220  0.86+0.02  0.570  0.09+0.01 0.880
50 99.71+0.21 0.420 37.73+8.10 0.040 0.32+0.43 0.670 46.89+0.16 0.050  0.86+0.02 0.370  0.09+0.01 0.560
60 99.69+0.22  0.280 40.14+8.79 0.010 0.60+0.77 0370 46.95+0.19 0.010  0.85£0.02  0.110  0.10£0.01  0.150
70 99.67+0.20 0.180 40.68+9.00 0.010 0.87+1.12 0.180 46.96+0.20 0.010  0.85+0.01  0.110  0.11+0.01 0.110
80 99.62+0.20 0.060 46.12+11.48 0.000 1.62+1.63 0.010 47.10+0.26 0.000  0.85+0.02  0.060  0.09+0.01 0.010
90 99.63+0.18 0.080 47.27+9.17 0.000 1.83+1.80 0.000 47.13+0.23 0.000  0.84+0.02  0.000  0.10+0.03 0.310
100 99.50+0.23 0.000 50.68+12.36 0.000 3.23+3.35 0.000 47.22+0.32 0.000  0.82+0.03  0.000  0.11+0.02  0.000

Notes: MSA: Minimum segment area. Tests were carried out between MSA 5 ¢cm’ plan and the rest plans respectively
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Tab.2 Comparison of segment number and MU
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Fig.1 Average MU and segment number (normalized to values of

the plan with MSA of 5 cm®)
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Notes: Tests were carried out between MSA 5 cm’plan and the rest plans

respectively
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Fig.2 Segment area distribution of one patient
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