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(9 ) Development of virtual reality simulator of vascular anatomy
by three-dimensional computed tomography imaging in laparoscopic
gastric cancer surgery
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Project Summary

Development of virtual reality simulator of vascular
Title of Project anatomy by three-dimensional computed tomography

imaging 1n laparoscopic gastric cancer surgery

Gastric  Cancer, Vascular Anatomy, Virtual Reality,
Key Words .
Laparoscopy, 3D Simulator

Project Leader Jong Seok Lee

Associated Company

@ The destination of research
<The final destination>
Development of virtual reality simulator of vascular anatomy by three—-dimensional computed

tomography imaging in laparoscopic gastric cancer surgery.

<The destination of on-going year>

- Development of registration technology based on the image for extraction of vessels.
- Implementation of the location-correction system by MPR technology.

- Development of visualization technology of 3D images

- Development of extraction technology of gastric cancer vessel from 3D CT images

€ Contents and method

(1) Visualization technology of 3D images
This research develops the 3D visualization technology which currently the user can use by
the special programs. Through this technology, the surgery can attain the necessary

information

(2) Extraction technology of gastric cancer vessel from 3D CT images

Using the experience of the surgery, the extraction of vessels is automated from 3D CT
images. Both a vein and a artery can be visualized from the wanted location by using the
multi-threshold.




(3) Development of registration technology based on the image for extraction of vessels
The registration technology will be researched to correct the distortion of the location of

vessels.

(4) Implementation of the location—correction system by MPR technology
This research implements the MPR(Multi-planar reconstruction) mode so the user can

correct the distortion using sagital, coronal and axial views.

(5) Tracking the location of vessels in the surgery region.
The MPR information and the location of the important vessels is visualized by 3D image

and the surgery can preview this image.

(6) Anticipating the view expected by the incident angle of laparoscopy.
The program anticipates the view expected by the incident angle of laparoscopy

Jreconstructs and shows this view to the surgery.

@ research result

- We developed a virtual reality environment(VRE) of important vessels for a stomach cancer
surgery using haptic technology.

- Segmentation of CT images was manually performed to get the 3D shape of vessels using a
segmentation program(Analyzer 8.1).

- To make the simulation more realistic, this image was reconstructed using preorganized human
body model.

- The type of vessel can be distinguished with color and the tag.

- A modified haptic interface device drives a virtual probe of the laparoscopic surgery.
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