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Abstract Radiation therapy is one of treatment technique for tumor. In the treatment, tumor parts are exposed by radiation
beams from several angles. To avoid radiation exposure to normal tissues in the treatment, radiation beams are aimed
accurately to tumor. Consequently, to comprehend tumor parts from CT and/or MR images is important in treatment planning.
The tumor parts are displayed effectively by applying the image registration between CT and MR images. Feature based image
registration technique is one of typical approaches for image registration. In this study, to develop assistance system of
radiation therapy for brain tumor, cerebrovascular segmentation method which is utilized as feature position detection of image
registration technique for head CTA and MRA images has been proposed. Availability of proposed method has been
investigated by applying to head CTA and MRA images.
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Table 1 Image specifications.

CTA MRA
Number of Slices 110 172-178
Image Size 512x512 pixel 512x512 pixel
Pixel Spacing 0.683 mm 0.547 mm
Slice Thickness 2 mm 1 mm

(a) Axial view (b) Sagittal view
Fig. 1 Result of brain segmentation of CTA image.

(b) Sagittal view

(a) Axial view

Fig. 2 Result of brain segmentation of MRA image.

F, K@D /T A —=FIZHOWVWTiE, CTABBAIZ DV
Tixk=1, MRA E{&IZ >\ Tixk=20& L7-. Fig. 1,
Fig. 2 IC[Al —# B3 © CTA, MRA W47 515 5 i 7= ik
BE I D il H R o 4 &2 R T

Jibé 58 35k 0 b H I > W T O REIZ 1, RXIZ AT Dice
Metric I & Y #4247 > 72

@2

Z ZC, XIX Ground truth & — % O fEIL, YIXRETFIE
WL S - TH 5. Table 2 1 B AE I IC B &
% Dice Metric O FAfifE R4 7~ 7. Table 2273 X 5
\Z, Dice Metric (2 & 2 FEflfE 1L CTAIZ DWW TIEF
¥)7C 0.951, MRA DWW I ¥ T 0.861 & 7o 7z,
3.3. g i % 5 48k D b

i i & o fh i T, RO v AL F AL — BT
D, Ar—nLoEHLLT,

s ={0.5,0.75,1.0,1.25, 1.5} (13)
FHRWE. EFEL, A= LOHEMITImMm THDLH. F



(a) Axial view
Fig. 3 Result of cerebrovascular segmentation of CTA
image.

(b) Sagittal view

(b) Sagittal view
Fig. 4 Result of cerebrovascular segmentation of MRA

(a) Axial view

image.

7=, mMEFLBROMEICEIT S LEWEE, CTAICS
W T Thigh =4, Tow = 1, MRA {220 Tl = 200,
Tow = 50& L 72, (2)® Geodesic Active Contour @ /X >
A —=HIZOWTIX, CTA, MRA Ol i I2%f L CH U
ExzH\wa=10, =10, y=10& L7=. £7=, XEB) ®
NT A —=FIZHOWTIEL, CTA EEIZHS> W Tidk=1,
MRA B £ 12> W Tidk=20& L 7.
Table 3 |21 & fHik D12 ¥ 1F 5, Dice Metric
LRrMisE R 289, £72, Fig. 3, Fig. 41z, [Fl—
WERFE O CTA, MRA B2 54 & 4L 72 I if & 5838
HhH S S oo il & o=r 9. Table 31273 & 9 12, Dice Metric
I & B IZ CTA I D W TIXE T 0.690, MRA
WTITFEHT 0543 7o 7.

Fig. 3, Fig. 4 1Z/8 3 CTA, MRA ZH T 2 ik i & 6
WMomHER LY, CTA, MRA B4 I T 3= 38 7 W fn &
N ENTWB Z ERXbMNE. LrL, T 5
M IR O —F A S TV nE S WfETé
fMEADLE~OIEHAZBZE LSS, CTA, MRA H{#
MCHHSNAMMEDOMIENERL R LD, &b
OB EON EAMLETHD.

4. ¥L D
ARE T, WIEEOBKRNBRIEFEIZESWT, CT, MR
WO ELRLADTICHA NS, WM& HEEOME Tk

Table 2 Evaluation of results of brain segmentation.

CTA MRA
Case 1 0.949 0.871
Case 2 0.952 0.850
Ave. 0.951 0.861

Table 3 Evaluation of results of brain vessel segmentation.

CTA MRA
Case 1 0.672 0.514
Case 2 0.708 0.574
Ave. 0.690 0.543
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