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Abstract

Objective: To build three dimensional digitized visible models of the liver’s vascular systems. Me-
thods: The Visual C++ software was used to preprocess the CT images to extract the region of in-
terest (ROI). A kind of 3D surface rendering technology was used to visualize the ROI. Results: The
accurate and integrated hepatic artery, portal vein, and hepatic vein were reconstructed. Three-
dimensional interactive browsing was achieved. Conclusion: These visible liver’s vascular systems
models show precisely complex anatomy structure and spatial relationship, which not only offer
clinic diagnosis reliable anatomical data sets, but provide a good guide for virtual surgery.
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Figure 1. The CT scan images on same slice at different scanning time: (A) Unenhanced CT scanning, (B)
Dynamic contrast enhanced CT scanning delayed for 18 seconds, (C) Dynamic contrast enhanced CT scan-
ning delayed for 35 seconds, (D) Dynamic contrast enhanced CT scanning delayed for 75 seconds, and (E)
Dynamic contrast enhanced CT scanning delayed for 5 minutes
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Figure 2. The background cut CT scan images on same slice at different scanning time: (A) Unenhanced CT
scanning, (B) Dynamic contrast enhanced CT scanning delayed for 18 seconds, (C) Dynamic contrast en-
hanced CT scanning delayed for 35 seconds, (D) Dynamic contrast enhanced CT scanning delayed for 75
seconds, and (E) Dynamic contrast enhanced CT scanning delayed for 5 minutes
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Figure 3. The image subtraction results on same slice: (A) the first multi-phase dynamic contrast enhanced
CT scanning image minus the unenchanced CT scanning image, (B) the second multi-phase dynamic contrast
enhanced CT scanning image minus the unenchanced CT scanning image, (C) the third multi-phase dynamic
contrast enhanced CT scanning image minus the unenchanced CT scanning image, and (D) the last mul-
ti-phase dynamic contrast enhanced CT scanning image minus the unenchanced CT scanning imaget
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Figure 4. The binaryzation results of the images in Figure 3
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Figure 5. The 3D Slicer viewer of the liver noted by grey color (50% transparency) and its vascular systems
including the hepatic artery noted by rose color, the hepatic portal vein noted by green color and the hepatic
vein noted by blue color
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Figure 6. The 3D visualization of the liver (50% transparency) and its vascular systems from different directions
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