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Interactive Target Delineation in Clinical Treatment Planning of Image
Guided Radiation Therapy

ZHOU Wu XIE Yaoqin TIAN Yangyang

( Shenzhen Institutes of Advanced Technology, Chinese Academy of Sciences, Shenzhen 518055, China )

Abstract The accurate contour delineation of the target and organs at risk (OAR) is essential in treatment planning for
image guided radiation therapy. In clinical applications, the contour delineation is often done manually by clinicians, which
may be accurate, but time-consuming and tedious for users. Although a lot of automatic contour delineation approaches
have been proposed, few of them can fulfill the necessities of applications in terms of accuracy and efficiency. In this work,
a novel approach of target delineation was proposed. Target delineation of OARs was achieved by using snake model and
multiscale curve editing to obtain promising results. It allows users to quickly improve contours by a simple mouse click.

Experimental results demonstrate the effectiveness of the proposed method for clinical target delineations.
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Initial drawing and interactive calibration results for

clinical CT images
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The results of the snake model with different initial contour

34 F R R T PR R A 20 1 IE A P B XA
Wk, Fahgieie /s fe, X Mastx
SRERAE AN W FA (0 X . AN, REIXCRE R
TEARATREAR K 2%, [ e B 2 1 s (R 90l £ i 2 ]
AE IR R AL ISR RRE X R R - it
ATV T 0212 REETHEM ez
HEDSE IBVE i BN OE Y I Re et e AR G
itk WA R R R BE AR . I 5 o
TR 2 RPE TR R Rl ml e AR5 — R,
I SR R A B (K 58 AR R 13 AR
AR E ., )21 13 DA RER
arrti 2y Hbrge i . &l 5 (a) ' Hermite difi M2k
(i ) MG Bh#E R (L0 0) 72 R B B & A —
C5 O NENEE SRS SN TR ke 1T PES RS O N
FEX DGR IR MITEOL T, AR I it
AR EAN G HRAE. Bk, TR )
PER R AL e P A R B LR . AR, Ak
AU A5 BRI, B I il U A (R 2K
FIhZAT R AERE B R ARG A e 3, Rk, AT
it S AR R T TG Wl 5 (c) A
(d) P, AER 2 PRI A 0L R, Hermite $ifE



ARG IRT A L AR HE X ) 1 75 73

it 2k (i () MEShHE ER (Z00) IR &

(b) 55 — 43k 25 MR

(o) 5 =2 3% 50 il rd
K5 o320 2 RO TTVE AL ) &) 2o A iR i i

Fig. 5. A hierarchical multiscale approach to generate

(d) F UL 3L 100 Mzl

uniformly spaced control points for manual editing

B 6 o 7 T3l g 4 ot i e R Y
SR, elsWii Bon Tl ALK
PE R N R R AR B o, 400
28 Sy 3 Zh e B A R S R R B, 20t
PRI PERI . SR T2 g e A B B 2%
ke, AtTTASBIERARER R e
A R PSS — SRR B . B 6(a)

(a) (b)
Bl6 Fahdmiai it

Fig. 6. Manual editing

W T O O B R AR R A R R, AR —
Gz T 6 MREER R E . &6 (b) Won T AE
FHG BT 12 DB RALE . — Bk
Vb, TS 2 0 7 1 RORE 2 150 5 350 1) 2 1
Ko, B IE I 2 e JSeRe e . SR, Xt
ERCIIENIN=PE AN e ALY RN & 7 s
ERE . R =R ENERN S CES T
oA, I AT AR ) s T AR T B
VARG T Bl B SR R A R o T R I PR 5 2R AR T
o T g AL RCE RS W 1AL A, T IERE 2
ORI B R AR B R 38, 2 3 % 28 DU JZ (1)
Pl S AT

2 2 P P DIE A e ) e R 1
RN J30 ) W O MERA 1 o BRI, FRATTRR A DX 3
BFIRPE BT T A0 2 A s i s R S
U SR Bl G AR IR (R 5 A R LA FR) 22 IS
NS [ VB A G RSN TE i DN S B el Dt
MR, — A L R SR S
R 2k be B O TR Dafbai A, #0
MRS BB . AERXFIGOL N, 2R R
ARSI A HT I R, L i1 SR A
N PR S 2 b1 oY L1 RS S el D 6w
A%, T AR A7 7RI RN L e DX 3 1 5 A i AR R
o B AR R EIE, Rk
PRI — BN IR AR, EAMB IR R E 2
SRR 4SS RO 1k IR W] Rl b g AT L
RIEE R, R AL AE i T 3 2 (9l A2
IE/D R R AR AR Ve O T g o TR, B
A DU B (Pl s AB TE R e 3, iy FLIX
AR RO R 1

3 & R

N T SRR AT AR I, AT AL
T MmAREE A, W CT E&. MRI I
AR 75 P GO0 T R IEAT IR o 5 S22 3 T4



74 £

i ¥N 2014 4F

WoRWIGHRE I I e AT B8 1E AHE X ) i
iR fEEFEIGR R, BT RS
SORNEFR MEDRAT FC L (R AL X R A A b fE, ™
B SCE RS RARMEDAT . T, eS0T 4
T PR EE 2> AR

BRI T IR, 18 7 (a) oY
SR CT FFATEIHEER Y, 1 7 (b) g Lol A58
MRI EUE" o B 7 (0) g —ANEHE I 55 1 Wi 51 i
R, Sk AR 1) A BRI S (R 3k) 4R
RATHIIREN o i35 7 B R A 70 7R MO LE &
BAR, i FL PR o 52 B BE e P O, 8
At T3l Rk B3l BT IR FRA A 5
PN F R = R

K 8 iR TSR Ay FIER, AL
EF, BRI RAL T REDCRR . BRI

(a) il 17 1 55 28 CT ST 40

(b) LME 220035 MRI K%

K9 Fr i 3l e R s 20w LA B JE 1 I de
JE, ARATAT (i B B S () St LRI 7R
(10320 %350 533 B TR ABE 2R 1) Py <50 e o o s i 2
PP, ATV S (R 56 B JCVERS 4l e A7 T B8
ZEeE. i, 7EE 7@ Frosr CT Big+, H
Prid Fons LU BERRAIG, W3l B A i &5 R 4
BRI ZE o ASOTVEAERG %S, W] LU EE
P AR BRI A I B R R . X4 I R T3l
2 48 T LK B ek /D v B A AR A 0 e R, XA
IO LIRS UBUR LSRG EPS e S:

A ST T A3 1R B X ) 7 v o T Y
IR B . BRAE OIS F W ih 158
A, B SRR AR AR AT B X T B
512 X512 1R =M 4 Be % 2 A8 58 B0 /o) i ] e i
LR, Ik Hermite fd{H LG 75 ZE IS

(o) 2 H (T 51 il 7 P 15

Bl 7 IGRT ity vHRIH IR R BT 45

Fig. 7.

Clinical medical images in treatment planning in IGRT
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(blue shows the contour generated by the snake model and green shows the final contour after manual editing)

Contour delineation by the proposed method
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Fig. 9. Contour delineation by basic snake model for CT, MR, US images with optimal parameters

(blue shows the initial contour and red shows the final contour generated by the snake model)
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