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Intraoperative registration method based on vessel position for surgical

navigation in laparoscopic gastrectomy
Yuichiro Hayashi®, Kazunari Misawa®, Kensaku Mori®
* Information & Communications, Nagoya University, Nagoya, Japan

® Aichi Cancer Center Hospital, Nagoya, Japan

Abstract: In this paper, we describe a method for intraoperative registration based on vessel information for surgical
navigation in laparoscopic gastrectomy. We have developed a surgical navigation system and evaluated it by real clinical
laparoscopic gastrectomy cases. The system required patient-to-image registration to generating surgical assisting
information corresponding to surgical tool locations. We used anatomical landmarks on a body surface as fiducials in the
registration process. However, this registration procedure had limitations in reducing registration errors. This paper tries to
solve such problem by utilizing blood vessel positions. This paper newly introduces the weighted registration method to
combining fiducial location information on the body surface and positional information on blood vessel locations being
observed during surgery. In laparoscopic gastrectomy, the vessels around stomach are sequentially processed. We add the
positions of the processed vessels as fiducials and perform the weighted registration process during surgery. The experimental
results showed that the proposed method could improve the registration accuracy.

Keywords: Surgical navigation, Laparoscopy, Registration
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A Study on Small Gastric Lymph Node Detection from Abdominal 3D
X-ray CT images using Local Intensity Structure Analysis
Yoshihiko Nakamura?, Takayuki Kitasaka®, Kazuhiro Furukawa®,
Hdedemi Goto®, Michitaka Fujiwara®, Kazunari Misawa?, and Kensaku Mori® ¢
& Information & Communications, Nagoya University, Nagoya, Japan
b School of Information Science, Aichi Institute of Technology, Toyota, Japan
¢ Graduate School of Medicine, Nagoya University, Nagoya, Japan
d dichi Cancer Center, Nagoya, Japan

¢ Graduate School of Information Science, Nagoya University, Nagoya, Japan

Abstract:  In this paper, we demonstrate an automatic detection method for small gastric lymph nodes to aid for the
stomach cancer surgery. We have developed an automatic abdominal lymph node detection method that targets enlarged
lymph nodes whose size is larger than Smm in diameter. However, we have not taken into account to detect small gastric
lymph nodes that are smaller than Smm in diameter. The information of small gastric lymph node is important for the
stomach cancer treatment. In this paper, we utilize the local intensity structure analysis to detect small gastric lymph nodes
from abdominal X-ray CT images. We adjust the size of the intensity structure analysis filter to detect small lymph nodes and
analyze the detail of the local intensity structures. By applying the proposed method to ten abdominal 3D CT images with
stomach cancers, we were able to detect twenty small gastric lymph nodes out of twenty two lymph nodes.
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A Study on Local Registration Method Using Multi-Organ Information

for Surgical Navigation in Laparoscopic Gastrectomy

Chihiro Morita?, Yuichiro Hayashi?, Masahiro Oda?, Kazunari Misawa®, Kensaku Mori*P
2 Graduate School of Information Science, Nagoya University, Nagoya, Japan

b Information & Communications, Nagoya University, Nagoya, Japan

¢ Aichi Cancer Center Hospital, Nagoya, Japan

Abstract: Navigation systems for laparoscopic surgeries assist surgeons by presenting assistance information generated by
combining a CT volume of a patient and positioned information of surgical tools around the operative field. It is necessary to
register the coordinate systems between CT volume and the sensors. In our previous registration method, we applied a global
registration using several fiducial points on the body surface of the patient body and a local registration using a point cloud on
an organ surface. However, the local registration sometimes fails because the shape of the organ surface is featureless. Therefore,
in this study, we propose a new local registration method using point clouds on multi-organ surfaces. In this method, we acquire
point clouds on multi-organ surfaces in the sensor coordinate system by using forceps having a position sensor. The ICP
(Iterative Closest Point) algorithm is applied to register the point clouds and the corresponding points on the organ surface in
the CT volume. In our experiments, registration errors were reduced to 6.6mm from 8.6mm of the previous method.
Keywords:  Registration, Surgical assistance, Laparoscopic surgery, Navigation, CT image.
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points and gray points indicate evaluation points.
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