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The aim of this study is to develop the components of an integrated navigation-gui
ded laparoscopic surgery system based on our technologies including surgical navigation, instruments, and
robotics, which can establish the new surgery such as an endoscopic fetal surgery and water-filled laparoe
ndoscopic surgery (WaFLES).

We have developed these 3 components; a) Realtime updated surgical navigation system using intraoperative

3D Ultrasound image, b) 2 way usable forceps with Least-Incision Transformable Endeffector (LITE) mechanis
m and elastic retractor for WaFLES which make less artifact on ultrasound image during surgery, and 3) na
vigation-guided laser ablation robot system with distance map based control inside ablation target region,
which could achieve higher safety of ablation process.



(Myelomeningocele, MMC)
(twin-twin transfusion syndrome,

TTTS)

TTTS

Hyper Finger (Ikuta LNCS

2488:173-181 2002) (
JISCAS 6(3):267-268 2004)

Intuitive Surgical da Vinci ZEUS

JRSJ 25(3):154-160 2007)
TTTS

( Proc
ICRA2005:504-509)

H20-21 (B) ¢ 8mm

3D

3D

(Water-Filled Laparoscopic
Surgery, WaFLES)

WaFLES




3
¢ )
)
Ho-YAG
3
3
USB2.0
GPGPU
3
( 3D
( )
3D cT

3D

WaFLES

2
Way
2Way LITE
WaFLES
3
6.5Vol/s 3D
80ms (
Volume
Rendering 4 )
CT
3mm
D
Seed Point

5ms



® 5mm 5mm
® 10mm
® 8mm
Way LITE
POM WaFLES
SN
8
7

Medical Imaging Technology 2014
(Accepted)

Ikuma Sato, Ryoichi Nakamura,
Evaluation of positioning error of
GPU-based 3D wultrasound surgical
navigation system for moving targets
using optical tracking systenm,
International Journal of Computer
Assisted Radiology and Surgery,
8(3):379-393, May 2013

Marina Kobayashi, Ikuma Sato, Ryoichi
Nakamura, Surgical Navigation with
Distance Sensation Using Force
Feedback for Robotic Surgery, Journal
of Medical Imaging and Helthcare
Informatics, 3(1):120-124, 2013
Hideaki Haneishi, Tadashi Yamaguchi,
Ryoichi Nakamura, Toshiya Nakaguchi,

Mikio Suga, Hiroshi Kawahira,
Research Status in the Fusion and
Enrichment of Medical Imaging for
High Quality Diagnosis and Treatment
(FERMI) Project, Journal of Medical
Imaging and Helthcare Informatics,
3(1):51-58, 2013

14(2):63-69 2012

3D

13(2):87-95 2011(2012
( )

49(5) :678-684
2011

29
Satoki Zenbutsu, Tatsuo lgarashi,
Ryoichi Nakamura, Toshiya Nakaguchi,
Tadashi Yamaguchi, 3D ultrasound
assisted laparoscopic liver surgery
by visualization of blood vessels,
IEEE international Ultrasonics
Symposium 2013, Prague, Czech, 21-25
July, 2013, abstract 1US1-PB2-8
Takahiro Abe, Ryoichi Nakamura,
Two-way LITE mechanism:
least-incision transformable
end-effector (LITE) mechanism for two
size graspers on endoscopic forceps,
The First CIRP Conference on
Biomanufacturing (CIRP-BioM 2013),
Tokyo, March 4-6, 2013, Procedia CIRP
Volume 5, 2013, Pages 137-140
Ryo Otsuka, Ikuma Sato, Ryoichi
Nakamura, GPU based real-time
surgical navigation system with
three-dimensional ultrasound imaging
for water-filled laparo-endoscope
surgery, The 34th Annual
International Conference of the
Engineering in Medicine and Biology
Society (EMBC2012), San Diego, Aug.
28-Sept. 1, 2012, Proceedings
pp-2800-2803
I. Sato, R. Nakamura, Real-time 3D
ultrasound  surgical navigation




10.

system showing high position accuracy
for moving targets, 26th
International Congress on Computer
Assisted Radiology and Surgery
(CARS2012), Pisa, ltaly, June 27-30,
2012, Int J of CARS, 7(suppll):S156-8,
2012

T. Abe, H.
Development of bending mechanism for
forceps with least-incision
transformable end-effector mechanism
for endoscopic  surgery, 26th
International Congress on Computer
Assisted Radiology and Surgery
(CARS2012), Pisa, ltaly, June 27-30,
2012, Int J of CARS, 7(suppll):S392-3,
2012

Y. Honda, H. Kawahira, 1. Sato, R.
Nakamura, Evaluation of surgical
navigation system with “ distance
sensation” for laparoscopic surgery,
26th  International Congress on
Computer Assisted Radiology and
Surgery (CARS2012), Pisa, Italy, June
27-30, 2012, Int J of CARS,
7(suppll):5447-9, 2012

Ryoichi Nakamura, Navigation-based
intuitive guidance and analysis for
robotics in minimally invasive
surgery, Workshop on Future trends on
Medical Robotics, IEEE International
Conference on Biomedical Robotics and
Biomechatronics (BioRob2012), Rome,
Italy, June 24, 2012 ( )

T. Abe, H. Nakaji, and R. Nakamura,
Development of the Bending Mechanism
for Forceps with Least-Incision
Transformable End-Effector Mechanism
for Endoscopic Surgery: Development
of the Operating Interface and In Vivo
Experiment, IEEE International
Conference on Biomedical Robotics and
Biomechatronics (BioRob2012), Rome,
Italy, June 24-27, 2012, Proceedings
p.919-923

Hiroaki Nakaji, Ryoichi Nakamura,
Miniturization of least-incision
transformable end-effector mechanism
for forceps for endoscopic surgery,
25th  International Congress on
Computer Assisted Radiology and
Surgery (CARS2011), Berlin, Germany,
June 22-25, 2011, Int J of CARS,
6(suppll):S241-2, 2011

Nakaji, R. Nakamura,

2004 1 21 (

11.

12.

13.

14.

15.

16.

17.

18.

19.

)
22
9 14-16
2013
15(2):188-9 2013
9 13 2013 , vol.

113, no. 219, MI2013-43, pp. 31-34,
2013 9

s WaFLES

(JAMIT2013)) 8 3 2013
0P9-5

(JAMIT2013) 8 3 2013 0P6-1
5 27 2013

vol .113, no.68, US2013-11,
pp.19-22 2013

2013(ROBOMEC2013) 5 22
-25 2013
- WaFLES 3D
13
(S12012) 12 18-20
2012
WaFLES
25
12 8  2012( )
25



20.

21.

22.

23.

24.

25.

26.

27.

28.

12 6-8 2012
17(7):587, 2012

3D
GPGPU
21
11 2-4
2012
14(3):226-7 2012
—In vivo —
2012 (ROBOMEC2012) 5
27-29 2012
20
11 22-24 2011
13(3):280-1 2011
2
-@ 5mm
- 20
11 22-24 2011
13(3):296-7 2011
20
11 22-24
2011
13(3):302-3 2011
3
2011 9
16-17 2011
2-5-4(CDROM)
2011 (ROBOMEC2011) 5 26-28
2011 p222/ 2P2-H07
(CDROM)
50
4 30 2011
49(Supplel):135 2011
4D 50
5 1
2011 49(Supplel):255

2011

29.

50
4 29 -5 1 2011
49(Supplel):92 2011

2013-167175
2013 8 10

http://lite.tms.chiba-u.jp/research-j.h

tm

¢y

NAKAMURA,RYOICHI

30366356



