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Planning optimization method based on expert database for y ray stereotactic radiotherapy
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Abstract: Objective To realize the automatic planning optimization of <y ray stereotactic radiotherapy by developing expert
database of optimal previous cases and adopting data mining techniques. Methods A function module was built by C++
programming and an expert database was created based on 12 previous cases. Three new cases was inputted and the match
index (MI) was applied to evaluate the similarity between cases. The quality of automatic plan was examined by the
comprehensive analysis of under- treatment ratio (UTR), over- treatment ratio (OTR) and proposed conformity index (PCI).
Results When the similar plan could be inquired, an automatic high quality treatment plan with UTR of 89%, and PCI of 82%
was developed. While the quality of automatic treatment plan was affected if the inquired MI was unsatisfactory, and UTR was
only 80% and the PCI was 71% . The automatic plan of testing cases were generated within 2 minutes. Conclusion The
automatic optimization of complex plan can be realized by data mining techniques. With the increasing cases in expert
database, the automatic optimization plan can be fit for various cases and reduce the time on planning.

Key words: stereotactic radiotherapy; automatic optimization; treatment plan; expert database

o (Stereotactic Radiotherapy, SRT) . H Hif SRS/SRT
e b e (st FPRITTLLRIT Trsta (b AL, 3

il

60 i 2875 R B A2 BRI /NI X A9 O B . R —
WK 5E IR YT , R M U - AR (Stereotactic Radiosur-
gery, SRS) ; WK SE BB YT , FR A AR E 0] U7

(75 B #1]2015-02-24

(E&TE |ER A %RFEE4 (11275270)

(TEE®A TGS (1990-) , 53 FERL L5 A, SRAB o] < AT J] 57
E BT , Tel: 18612439122, E-mail: 3krxx@163.com,

[ 15 1E% %, E-mail: dai_jianrong@163.com.

hEEFWEBFERE 20154F58 £32% £3#

BRI, Tt RS A A OORE SR 1] i H.
T ST AL i ) e T R By B g
I, 25 AN APy B Al BE TS BEACK B I ) A g i
= EE TR

IO FHy SR SE A TR IR 7 Sk B R, — B
AR BRI BN 22K K B PR B A —E /Y
A, IERIOE T 1B 7 RO i R 2 B —
JE Fi8 5 R 4 5 S, i EL Sk v 491 ) SR IX — e g
TR 2 HZURCE , P AT L3 e 8 DR L B 115



b

-302- FEAEAR, 5. BT LRIy IR R 7 R v

OSBRI A VETC o AR STEE X Sk iy S 26 ST AR E 1]
HOT TR LA B A IR YT TR S AR
JBE PR Z R G R € VR T TR, 4y
Bl PR THRI YL I ILATH R AE , 42 05 B4l
o 191 8 DX e AR RL ) & S8 PR T T T R A 8 H
A FE AL L B A R/ Sl P AT R
B AR HR B-R) R ih S5, A A S
— AR BB AL, 2R Yang SEUIGE 19 77 15
AAFHE 1 BT i

A G2 P B IPUCRE DX A AR AR 1913140 2% 1R aed
R N TR BE ANV e U i) B s 42 40 I 24
PN CHER PN €T TN SR U i S
A BTEM AR E B R

1 B 5FE

1.1 TR hEE

TSR A R 191 DX 2 P 7] DX A
VAL FUE e BC A5 P AE DX Ry v R il 22
Bo Wl E SO XY 2] FEAL A IR 2 1 A (2
9000 1>) A A AP S s #E XAl o oy B Bl S R I
i, B KAt SO TG R B R T L ARt s ) 6,
U e et — HE DX B9 o B 5 5 U Bl 7 SO s
INYCEENE RS N TR S TN RS E TR 2 Ty
[e g, PR Ao A DX Y U A 5

PR B PO AR TR ARG, 52
WS R S DX A bl R BRI PG AR
el i R P AT S DA R bR A A BR Y- 2
EAFE], HoL SRR IE N oy 0,20, 1), BEE N 441
J T IR M SRS o TR AL DG
SABBRZE(E, W AT 4G 2R HE I, A AR AL
B LARE I M1, 0,0, x50, 1,0,; 0,0, 1, 2,0, 0, 0,
010 (x,y,2) B G AR AR = A5 1) 22 (E. Ak
P 53R LA RS R B, R AT 45 3 R X ot s RS 3 3
53— RBIX L BRI AR AR EL

JHE e il ok 10 S R B PR 2% 07 1) ), AR H Ok
1 I JE P Tl (3 T A% 1 ) R A O ot
(Quaternion) #F 17 JiE % FC ED, %2327 LA 1) £ N (x, y,
z) N RS o BE AR U TR |

g =[cos(a/2),sin(a/2)N]=
[cos(a/2),(sin(a/x)N, + sin(a/x)N , + sin(a/x)N)]

P T Y D72 ) 44 5 O e 0
R, AR = b 2[RI ST AR BT RS A
FEHERE

1.2 EifITALE G

s A 19 5 & R g 1913 1ok V- B8 e B R S
DE e 59 38 1k 25 5 2 RS OR ARR RL 8 25, L IX R 1w
SUE PO SRR B A A A 2 B DX SR 1T R S )
AT, R TR HE ALY & R PR . XA
FULTE BB Sl Rk i XA A A (H R R
ZYETRR A H g, T LA X R AS B DU R AR R
T B G R B a T B, B DT A T
Je BIITFR B , A 35 I PR AR R B

H X AR PR B L

Cr=v, (V. xV,.) (1)
Horpy,, J i A 1 30 DX R 5128 i (01 X A8 4
MARTR, V.., A5 A B X R, V., B K
DX AR T DXERR L, EE S R RGBSR, DA A
TR B30T 1, 22 W23 T 0.

HX T o 2 P B AR EZE LA
%Zi\:l(xi—i) (2)
Horp NSRS B, & SR X R L F
O ASIEES, & 8 ORI B Lo S P EE s,
DX R THD 3 0 B AP A 2 RE A S 0 A DX A
FRIN L, /N BRI

L SR S A A U R E A

N

DR=~ (3)

Horbr N, R AF G B — o A5 B s R, A S
I ARG L A 0%~20% , 20%~40% , 40%~60% , 60%~
80% , 80%~100% Fo. & 43 , 3 1 T4 x./(x,,.. —x,) (7,
SRR — B L SRR S R T E] O
MEKEEES, x,, AR R e S /MR ) i1t
B — w5 BT A S R 2 T A 20 X6 I 3 T PN 1) R Y
o7 LA, 53 A 30 R AT LGSR B DX B AN D
DX 3 1A 38 o B 1) o A 2 — Al P 0 -1 D
B DR AR A5 A AR
J T RESEA — AR AR B iR 2
UL PRI ECA 253 A th T — > B ICECHE 44,
SR VERELAEELMI A
1 |SD,,..=SD,,.|

TR )

input

Forb CHZ ST I35 i, BB S BRI DC i
BEB2E i E RSN AL IX AR 22 5. SD,,, 2T
B AR 00 B AR IERE , SD,,, 2R S B
B bR E 2%, DRinput, J2 38 i A ] 53 23 A S [

SD=

5
+ Z| (DRinput, — DRdata,;) |) (4)

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

b



b

TEARAR, . 3T L R My RS 8 0 O TR Ak 5 i -303-

DRdata, &% F IR 533 Aa il i=1 3R Fl 7 i
/N B K B DX ] 0~20% PN A9 st ) AR TR SR 22 {8 -
e a BTG WIRAEE SEL, RRTEARASHLIN B fir
A7 S VC ECHE B AL IR A 50 0.8 B A
P, TR DCAAFRURIIR AR 22 518 R MIBR A, 22 51 /)
MR EUA 1.
1.3 I RIRE A3 — AL

3 2 X L G ) A i), A5 B A X s A ARL 191 1Y
TS, 7T ARG & R R a7 TR 288, 4
FE AR B U A AR B AR R T LA
FLARS, Horb £ i A bn 55 BRI L 2 0 19 B i
A, FERESR A AR 2R T AR AR AR AR O R, BV
TR SR TR R e R A , A TAH N i AR BR AR AL
L R PER B 60T T S ERE R I TR 1

HE RIS B R LU , B TR & 8 e v
FAME ARy, 38 3 0 £ A5 s AR, 38 0 50% 7]
TR X (35 T B, DAY /D HE XK i AR 2H 2
i,
1.4 T 4ERR

PR TSI i fige , 0 FH SCERIEREFR A - HE A TR S
18 %% (Proposed Conformity Index, PCI), PCIZi &%
J& T 80 X R 1 R (Under-Treatment Ratio, UTR) #ll
ZH 24U i R (Over-Treatment Ratio, OTR)!"”, Hirp
UTR & 3L 50%40 77 26 57 A% B RE XAR AL TV
FIHE X AARLTV A LA, BIANR

UTR:%XIOO% (5)

OTR & A 50%Ab 77 465 5] e 26 A 45 1) 8 IX A FR
TV 5 50%A4b0 77 255526 AR AL PIV ) U A, B .

TV
PIV

AR R PCLZZR G L X H R A 4L

OTR = X 100% (6)

RGBS, E SR -
TV,
PIV X TV

UTR 2 R A 77 591 1 %) I8 X 3 o A, BRARLIR R
TR 100% , B/ N DR A AR DR iR 2, — Ml R b4
Z 1 TCP7E 90% LA . OTR JZ Ak J5 7436 JE JiE
FRAELIRZS A 100% , /)N D] 156 B 8 X A0 IE H 21 21 37 3]
ESME T RIS Z . 25575 I8 8 LR T LIS
FEILIE PCL HIREE A TR B
1.5 #BFEI

A DX 42 BEGHT s, B C++ 4R 2 , 7 Visual Stu-
di2008 *F- & |, 3T VTK (Visualization Toolkit) T.
£ H1 DCMTK (Dicom Toolkit) T H AT 74 F , SEIR
BCifE Al JRIT S BRI TR ITAE — Ao E
B, 5y S8 e i R R GRS H

FATTINIGG s 191 ARG 2 12 Bl i 7 T & K
Vo o 3B AR, 3 BT A2 3 B R
oo SRIGHIA 3B 1], BV RE L) i A X T
WA I kB
2.1 BARGIER

Lo (51— 48], 1506 W ERA5 03] ) 481X DG 155 4
AR S R o X9 il — Fn e L 58 rh Ay 2|
V1AL DX g AL B8], VR AR R 5 170 (3 6 (A
3 (4) AIEE—T00) A 1,129, #8 [X 3 1 o 31 e A B
(bR IEZE I 22 5 (A0 (4) 138 350 24 0.057, Rt a5,
s o A Y (A 3K (4) B 5 = 350) 2 0052, T A5
FI| RIS VEFC R ML Ny 1,215, FRER X = 420K 0 He
AN 1R .

TEHUL R I ThABARL 9 36 97 S 40, A A v 191
— 1% G TR AL (9 A e L B e SR A E RS

PCl = x 100% (7)

a: View from the front

b: View from the top

c¢: View from the bottom

B 1 il —HnE FE P X &R R ER = 4R L8R

Fig.1 Comparison of three—dimensional target volume shape between case 1 and the most similar case in expert database.
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Fig.2 Dose distribution of treatment plan in case 1
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Tab.1 Quality data of automatic treatment plans

Patient Volume(cm®) Focus number Match index UTR OTR PCI
1 12.4 7 1.215 89% 92% 82%
2 15.0 6 1.455 80% 88% 71%
3 11.8 6 1.226 88% 89% 78%
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