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A preprocessing-based method for deformation registration of planned CT and online CT
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Abstract: During CT scanning, the existence of water-soluble iodine contrast agent makes the HU values of the blood vessels
on planned CT images and online CT images deviate greatly, which leads to the mismatch between planned CT images and online

CT images. Herein we propose a preprocessing-based method for the deformation registration between planned CT and online

reinforcing blood vessel region is externally expanded by 5 mm as an expanded reinforcing blood vessel, and the blood vessel
due to water-soluble iodine contrast agent.
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CT in order to solve the problem caused by water-soluble iodine contrast agent. Firstly, according to the information of tissues

il

and structures on CT images, the blood vessels are segmented using threshold segmentation method, and the largest

communicating region in all segmentations is taken as an initial segmented reinforcing blood vessel. Secondly, the segmented

is filled with a fixed HU value. Finally, deformation registration of the filled image is carried out with the use of Demons
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algorithm. The results reveal that the deformation registration method with preprocessing can solve the problem of CT mismatch
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a: Planned CT image

b: Online CT image

c: Results of Demons algorithm

1 Demons EiAERREE

Fig.1 Results of Demons algorithm

The red arrows indicate areas where HU values are too high due to the contrast agent used in CT scanning.

B (5 mm) AN KIIERE_Fi 2 iR sg e ; (4) 8550
SR A M4 X 4 F CT (B 40 HUBLFE ; (5)XF B 458 h
AWK CT FIFELR CT Se b A7 WAL v ; X E &
SERAMATED HE R CT FIELE CT, R TR £
Y Demons it /B LRSI T AR TR BC TR |

2 LIGZER

8 4 It IR AR 4 51 32F 47 T4k B 5, B R
Demons Bk #E AT L HE . B LR g5 RS 5 A
Demons B AT HE 25 R 17 L, AT B4k 1
AR . Demons 812K FH 2 70 BER IR K
ST Ry 4 9, B3 R AT 10,2050 F150 Y%
o X B SR T MR R T (A WA S 5 5 28 i o
PR B R ok

T BRG] Z 0 AL B AT CT Fl s
Y AR B (MDD R 51 22 pR AL (MSE) 8l , T 22
FALF IS CT Mo LS 519 MIFI MSE 58, &b
23 A 8 IR B Zoad WAL BR A CT g i 4%
AT B CT B AELS S A M KB 2 2 2 A2,
SERE B 1.777 5F11.850 0, AT LA iR A MI
INFIEH 1A 2o TR BRI CT B v 25 55 A0 T ik 3
Ji& CT e i 45 5 1 MSE V3448 43 1) 2 1.166 F10.925,
SRR 3 S 1.65 F1 1.24, %) H A5 Rl 19 MSE K
FIa# o MBCHESS B0 45 T AR 8 4, A4 e f 1k
JECEAT DA Y AR SCHE HE AR A T A B A R A o
J7 L EAS A M OL FA% 55 19 Demons FLIEF I

&2 7R 199 8 F1) FH Demons 5 FIAS SCHEv:
BB eSS B, B 2c AT AR Y, i T s &
A HU A & , (A5 1048 HU (A S 355 TR E
HU ff, TS BOR B & A, WnE 20 2 i sk B
FEH AL B AR R CT A HU {8 3 175 18 308 57 Xof T o ]
G sE A B EDWAR AR , ME 4t Demons 5-72: % CT
U A C S RO, HU AEd = (AR 25 1 e 1

R1 FHITCERA ST IR A AL LS RN
EINREMEER
Tab.1 MI and MSE of registration results with and without

preprocessing
No. of cases MI MSE
1 Before preprocessing 1.85 1.18
After preprocessing 1.93 0.89
2 Before preprocessing 1.91 1.09
After preprocessing 1.94 0.93
3 Before preprocessing 1.89 1.20
After preprocessing 1.93 0.89
4 Before preprocessing 1.71 1.31
After preprocessing 1.74 1.04
5 Before preprocessing 1.54 0.75
After preprocessing 1.64 0.69
6 Before preprocessing 2.00 1.37
After preprocessing 2.00 0.97
7 Before preprocessing 1.52 0.78
After preprocessing 1.82 0.75
8 Before preprocessing 1.80 1.65
After preprocessing 1.80 1.24

MI: Mutual information; MSE: Mean square error
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a: Planned CT image

b: Online CT image

c: Results of Demons algorithm  d: Results of proposed algorithm
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Fig.2 Comparison of fusion images between proposed algorithm and Demons algorithm

The red arrows in Fig.2a and b indicate the areas where the HU values are too high in the planned CT images and online CT images. The red arrow in Fig.2c

indicates the areas where the HU value is too high, and Demons algorithm is used to register the region of the image of fault. Fig.2d is the preprocessed registered

image, and the red arrow indicates the same region as that was indicated in Fig2.c.
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