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Avirtual-reality imaging system potentially useful for cardiovascular surgeons.
Kenichi KAMIYAY:®, Yuji MATSUBAYASHI?Y, Yukihiro NAGATANI?, Shinya TERADADY,
Komei KADOY, Kentaro MATSUOKADY, Yuji SHIMADAY, Hodaka WAKISAKADY,

Kohei HACHIROY, Masahide ENOMOTO?, Noriyuki TAKASHIMAD,

Taihei FUJII®, Susumu NAKATA®, and Tomoaki SUZUKIY

1) Department of Cardiovascular Surgery, Shiga University of Medical Science
2) Department of Radiology, Shiga University of Medical Science
3) Research Organization of Science and Technology, Ritsumeikan University

4) College of Information Science and Engineering, Ritsumeikan University

Abstract: Adequate preoperative planning may facilitate successful procedures in cardiovascular surgery. We have newly
developed a system the Vesalius 3D suite, combining three-dimensional (3D) image-processing software with an optic-tracking
spatial navigation, allowing quick, accessible 3D image interpretation for virtual reality (VR) exploration and measurement of
complex anatomy. In this review, we present a novel method of virtual imaging analysis for preoperative planning and simulation
in cardiovascular operation using this 3D-VR system. Based on unimodal or multimodal medical imaging data, DICOM data
sets can be reconstructed for 3D visualization. Virtually reconstructed images can be viewed on stereoscopic 3D display,
revealing each patient’s specific anatomy and the internal structures in exquisite detail. Highly accessible 3D interpretation
promptly permits precise and intuitive measurements of repair-relevant anatomical parameters including geometrically complex
shapes. This technology may promote understanding of form and function in the cardiovascular system, and facilitate operative
procedures in more challenging cases. Furthermore, this system can be especially valuable for any surgeon to gain experience in

practicing for rarely-performed procedures or uncommon patient-specific preoperative surgical simulations.

Keywords: virtual reality, three-dimensional imaging, cardiovascular anatomy, virtual dissection, preoperative simulation

-16 -



	―総説―
	最先端の三次元イメージングシステム
	-心臓血管外科におけるVirtual Reality技術の有用性-
	神谷 賢一1),3)，松林 優児1)，永谷 幸裕2), 寺田 真也1), 角 宏明1), 松岡 健太郎1),
	島田 ゆうじ1), 脇坂 穂高1), 鉢呂 康平1), 榎本 匡秀1), 高島 範之1), 藤井 太平3),
	仲田 晋4), 鈴木 友彰1)
	1) 滋賀医科大学 外科学講座 （心臓血管・呼吸器外科）
	2) 滋賀医科大学 放射線医学講座
	3) 立命館大学 総合科学技術研究機構
	4) 立命館大学 情報理工学部
	はじめに
	1. VR技術
	2. VRイメージングシステム
	3. 従来の画像ワークステーションの現状
	4. VR画像解析の実際
	5. VR技術の臨床応用
	6. 胸部大動脈CT
	7. VR技術のピットフォール
	7. 今後の展望

	文献
	A virtual-reality imaging system potentially useful for cardiovascular surgeons.
	Kenichi KAMIYA1), 3), Yuji MATSUBAYASHI1), Yukihiro NAGATANI2), Shinya TERADA1),
	Komei KADO1), Kentaro MATSUOKA1), Yuji SHIMADA1), Hodaka WAKISAKA1),
	Kohei HACHIRO1), Masahide ENOMOTO1), Noriyuki TAKASHIMA1),
	Taihei FUJII3), Susumu NAKATA4), and Tomoaki SUZUKI1)
	1) Department of Cardiovascular Surgery, Shiga University of Medical Science
	2) Department of Radiology, Shiga University of Medical Science
	3) Research Organization of Science and Technology, Ritsumeikan University
	4) College of Information Science and Engineering, Ritsumeikan University

