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Dosimetric Study of Auto-Planning Based on Cervical Cancer Intensity-
Modulated Radiotherapy
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Abstract: Objective The purpose of this article was to study the dosimetry difference between the
Auto-planning (AP) and conventional intensity-modulated radiotherapy (IMRT) in cervical cancer
patients. Methods Ten grade 1~ Ill cervical cancer patients were selected to perform the analysis. AP
plan and IMRT plan were obtained by the Pinnacle’ V9.10 treatment planning system. The dose-volume
histogram, homogeneity index, conformity index, and the doses that received by the organs at risk (OARs)
were compared. Results Compared with the IMRT, the AP could generate treatment plan with lower
target region D,,,,, and the statistical difference of AP was significant (P=0.001). But no statistical difference
was found in D,;,, D,es CI and HI of the target region. Superior results were found in bladder V,, rectum
V50, Dineans Caput femoris Vo and D,,,,, with statistical difference (P<0.05). The Vy,, Vo, V,sin bladder, V,,in
rectum and caput femoris that texted by AP plan were lower than IMRT plan. Conclusions the AP plan could
achieve similar target dose distribution to IMRT plan. Meanwhile, the AP plan could lower the highest
dose in the target region. The hot spot and the illuminated of OARs were reduced at the same time.
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MR O L vk, i TPS R A B i BT 4544
( Dose Shaping Structure, DSS), H3hifiik BFre%t, #rLU
FESAF R IT 20 Al A 2R BT Rk D, IS i
RITIHR . ARDFFIEI 10 67 S0 8%, 43R A IMRT
TR AP T TRI AL, SR E U AP A Sk
T AT AT

1 %Ry Jrik
1.1 FRBIERE

FEHLIEI 2016 4F 1 J ~2016 4F 8 H w5219 10 41
B HUR IR SNAYT B, AR 41~65 %, AR 51
% o i BRIE PR R LR R e bR, BE I 1B
W3, W e pl, M1 H, 8BSk SR A0 .
IR 35 WA 0T 8 A
1.2 B E R CTE MR &

BETEVHIFUCIRASTT , S RAMDEMY, A A
& & I FRic. W H € E GE /A ] Y Lightspeed 16 HEIA
JE CT #EAT AL AR, BEREm B EHEE W,
YT, EREERZ RN S mm, B E R
SRR 512 %512, HITEFEE 3 M Ly, F&KT-2
TS 3~5 cem,

1.3 $EX B OARSZI H|

TSTIGTFREE A= FH Philips Pinnacle’ V9.10 %I &4t
HRAE ICRU %6 62 SR AHOCZER A e X

(1) Ihsatix . JE Akt MBI AL Ik L 2 .

(2) I ¥R IX ( Clinical Target Volume, CTV ) : JiliJ&
AUCFIRAE . PR SR ARAZ, #R 8. BRI, #Roh. HFL I
BCATREZE X . AN 3 e N2, TARZEMIIL T %,

(3) T XI$E X ( Planning Target Volume, PTV): % &
I RIEAIRZSEHEZE, A CTV #1% EANK 5 mm.

(4) f& X4 ® (Organ At Risk, OAR): EH. /Np.
S S e 3k A5 . MR B Z IR, 7E CTV AN 2 mm
Senf B PTV 5 E RS X EB,

1.4 BB RIE T

K Pinnacle’ 9.10 245, 435 #E4T IMRT #1 AP 1151
Wite WO RIS L BE Rk 6 MV X 28, AAbT5 7
Bl 50 Gy/25 Yk (2 Gy/ R ). BP0 L 507,
100", 1507, 210°, 260", 310", IMRT i8It . Fahik®E
AU OAR PR, HEXFIEAERK, H. BRI
SAERZ, PTV FREN 95%PTV>50 Gy, EE V,5<50%,
B Vig<50%. V3i<60%, Kk Vii<5%, /Mi V,0<40%.
V3<50%. AP i1%11% 11 : F FH Pinnacle 4<%} OAR 14
XEATAbEE, REAb S FOFEIX FT OAR #E4T HARBREL AL,
M ARS8 H ShE ) DSS S50 i8] 5 8, I | SR e
SRS CREIRI =)
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AR 7)o A B T T SR 1Ak 80 DX i B 28 B ) R
U Ao Wi EEH R

(1) X ; e KRZHRAE Dy, /N2 IR Dy
3532 BRI i Dy SB35 PEFE 2 ( Homogeneity
Index, HI). #XIEEEFEEL ( Conformity Index, CI), #
X HI. CIFEEARWT .

HI= ( Dy-Dyg ) /Dy

CI= (Viryos/ Vi) X ( Viryoss/ Viry )

D, Sk 2% BB X ARFR T 257 () RS 7l 5, Dog  98%
PR AR AR T H 32 (O AR R . HT (B /DS, R 30 =4
AREIIET o Virvoss A 95% HOAEH o iH 2R 3509 PTV (RFL,
Vo WK ARFR, Vory HLIX PTV BT, CHEIEE y 0~1,
CIEBRFET 1, UERHE XIS Y B AT

(2) FERARE - B . EHMM TR E Dy, ABUR
FR Viou Vig. Vis Fl Vi, ( 3Z BB 54 xGy WU ). AEH
JBeE 3k 2 SR Dy RBIEAE Vio. Vigo
1.6 SeitEabiE

K HI SPSS 19.0 ST # A AT EUR 4317, & TSN
FHBCXS ¢ K 50 AT R P AL L4, P<0.05 R 22 R A it

2 gt
21 BRFESH

5 IMRT #H Lk, AP IFRIHHEIX D, WAL, 25
FYsit#E L (=421, P=0.001 ), f/NFlH . FRFHE
D,. Dys. Do ZZF TG 2EE L, P>0.05, AP IHH]rpil
X% HI (AT Ik AIG, CL{EAT re s, (HER TS E L.

HARZER, W 1.

A1 B £ KA E S5 (cGy)
CTV AP IMRT t P
D, 5285.58 +38.34 5329.69 +36.28 -2.120 0.063

Dys  5074.436+13.69 5079.05+13.78  -2.039  0.072
Dys 5029.34£20.65 503121 £16.53  -0269  0.794
D,.  477126+71.47 4813.56+86.58 -0.996  0.345
D,.  5469.54+76.17 558526+63.74 -4721  0.001
D,.. 522678%26.71 5247.81+2454 2206  0.055
I 0.830£0.035 0.829%0.034  0.094  0.928
HI 0.041+0.009  0.048+0.008 -1.565  0.152

22 BRFBHE

f& e 38 B BB Vo EMM Vs, Vs, E4KE
3k Vo 76 AP RIS IMRT 00 A h 22 5 A Geit 2= i X
(=-3.922, -3.273, -3.306. -2.492. -2.398, P<0.05). &/t
Vior Vaor Vis, B Vi KA RCE K Vo SZIRFIE KT
IMRT #1481, H2ZF IG5 L (P>0.05 ), HHMAEE
S S AP RIIE T IMRT 3141 (+=-3.087.-3.556,
P<0.05), ZRAGIFEL, HIAESHEE, k2,




2 WA R A EE A EHH (cGy)

BB B AP IMRT t P
BE
BB Vi 92.86 +7.06 9542+5.071 -1.621 0.139

Vo 68.84 £16.99 70.44£12.56 -0.664 0.523
Vs 46.83 +12.39 53.51+18.89 -1.417 0.190
Vso 19.39+11.70 25.72+11.00 -3.922 0.003

Dpean 4334.69 £223.73 4363.53 +305.39 -5.596 0.566
97.60 £3.99 97.78+3.95 -0.758 0.468
Vo 78.651£7.16 89.20+8.13  -1.890 0.091
Vs 55.061 £8.90 72.25+13.82 -3.273 0.010

Vs 17.99+22.31  30.05+17.97 -3.306 0.009
D, 4492.55% 165.55 4665.42+ 167.91 -3.822 0.004
BB LV, 25641077 39.12+20.29 -2.492 0.034
kX LV, 439+ 1.94 10.17+ 10.64 -1.711 0.121
L-D,., 2565.51%268.77 2927.87+ 111.46 -3.087 0.013

mean

R-V,, 20291235  37.91+30.93 -2.398 0.040
R-V,, 332+1.76 9.50%17.16 -1.175 0.270
R-D,.. 2490.45=29432 2713.22%378.73 -3.556 0.006

3 ifig

BRI 90% MBRR AT, RIS R 3,
ARAREEA, SRR PR U U SRR AR E
22 L RRAR ST A S0 X 0 i oA S TR S R —3, )
BB B AR B IS I . T RN R B Sk A A K Y B
BOSR AT TR R B AL S 8 AE ( Direct
Machine Parameter Optimization, DMPO ) &k U9, HA G
R B AL T R FNAS R DA A5 380 42230 e D i 1 791
O3, PRI B G R 2 W R B . RO
R, QSR I RAL 7 2K SRR S5, 1R AT REAE
NP B i = w2 O 18| 5 7 N A O =1 B0 SN P Pty A S
SRR € S0k B B b 8. XG0 H H ok
J7 R R SR I 2548, AE B LAk e v 4 2 AH I 19 771
R, BTG XA R B AL SRR NP
A DX TR DX T 2 B SR AR R R BR A 5 e KR et T e
s i B 45, Auto-Planning 5 S 4 H1 2 46 A Al i 2
DSS #8544, 3 H A shxt AR R iEr Ak, 605 2 a8
THRIBTE R E R, 4 I RIBEReR.

B I H bR R B ) R A2 RO IMRT A3 o
T SRR IR, OAR ATATHYSARFIE R, ¥
P A BR 7 OAR S5 IR 791 2k 114 3] B Xof 888 IXC 390 194 5 i)ty o
M, BRI, PR 25 S IMRT TR BTt i S AR
PIAHOE U, B, SRR A B R E B AR SR
NP, 2 HU IMRT HRIF @k g 5, AP
38 1R P A SO B B Ak H FR pR B LR AR R AR /IME
AT U F8 RS IME R SR R R R . AT
FLi 77 AP 15 IMRT STFRIEAL S5 RS, #0 X RIS J
WEMFEFES . GRRHVIF TR AR
LS TEPEFR B, AP THRI A8 X B R EIC T IMRT 3t

R, REA RS RRRA  AP R e R g B R A
ANTRI R BE A BEAIR . W90 & B0 AP TR0 5 X B IR £ B i 1
AR HEA T B R BIR FBE A4, S0 s 20t S5 BHH 51 A
Lt

Li LRTIR, AP HOARME RS A K DSS 45k, F Bk
AL ARk, SRAF RO, A fehi i AP i1
FE5 IMRT 43 325 S AR ALY #E DR o2 [ il B A 28R AR X
dre e ) D, R PR B, AR M A A IR
- ELIR/D 1 R RO Z2 565 AN 1 A5 3 B AR S
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