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Research of Liver Ultrasound and CT Images Registration Using Anatomical Landmarks
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Abstract: Objective Registration of preoperative CT and intraoperative liver ultrasound images has great benefits for im-
age-guided hepatic interventional therapy. However, we don't have an universal method to match CT images with ultrasound
images precisely and quickly. A registration method of ultrasound and CT images is presented in this paper. Methods We had
proposed a method based on anatomical landmark information. First, we chose some appropriate anatomical landmarks. Second,
the landmarks were detected from images. Finally, registration parameters were calculated. The most challenging task was to
choose appropriate anatomical landmarks and then detect them in images of both modalities. In this paper, we used some
anatomical structures at typical positions as landmarks, such as vessel bifurcations at the second porta section. Anatomical land-
marks were detected manually in preoperative CT images and automatically in ultrasound images. Our automatic target detec-
tion method consisted of following steps: speckle noise filtering, imaging segmentation with region growing, corner detection of
binary image, and landmarks filtering. Results Experimental results indicate that our method performs well in registration of liv-
er ultrasound and CT images, with the error under 6 mm and registration time under 3 seconds. Conclusion The method pro-
posed in this paper can fast register ultrasound and liver CT images with high accuracy. Also, human intervention is not needed
during operation, which makes this method useful in clinical application.
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Fig.1 Workflow of Our CT-Ultrasound Registration Method
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(a) Cross Section with left Portal
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Fig.2 Typical Ultrasound Scanning Positions of Liver
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(a) Cross Section with for Sphere Landmarks

(b) Cross Section with the Second Porta.
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Fig.5 Result of Landmarks Detection in Ultrasound Images
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