C
2010 2012
22591981

Development of Safe Device for Minimally Invasive Therapy
(NOTE and Single Port Surgery) in Pediatric Surgery
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NOTES SPS

Recently, robotics systems are focused to assist in NOTES and Single Port Endoscopic
Surgery (SPS). However, the existing system required a manual operation of vision and
viewpoint, hindering the surgical task. We proposed a surgical endoscopic robot for SPS
with dynamic vision control, the endoscopic view being manipulated by a master controller.
The prototype robot consists of a manipulator for vision control, and dual tool tissue
manipulators (gripping: 5DOFs, cautery: 3DOFs) can be attached at the tip of sheath
manipulator. In particular, this paper focuses on an in vivo experiment. We showed that
vision control in the stomach and a cautery task by a cautery tool could be effectively
achieved.

1,900,000 570,000 2,470,000
1,000,000 300,000 1,300,000
700,000 210,000 910,000
3,600,000 1,080,000 4,680,000
2004 Johns Hopkins
1990 Kalloo
" Apollo

“ NOTES



D

NOTES

feasibility study
22005 Riao
Reddy Transgastric
Appenndectomy
2007
MarescauxTransvaginal Cholecystectoy®
Swanstrom Transgastric
Cholecystectomy
2008
NOTES
NOTES

natural orifice
,Palanivelu

SPS

NOTES

SPS

NOTES

NOTES/SPS

NOTES SPS

NOTES/SPS

SPS

NOTES

SPS/NOTES

Naviot;
Hitachi; Tokyo, Japan

AURORA; NorthernDigital Inc.,
Canada
NOTES/SPS



SPS/NOTES

Naviot; Hitachi;
Tokyo, Japan

AURORA; NorthernDigital Inc., Canada

NOTES
SPS

NOTES/SPS
3
1.5cm
15

12
Suzuki N, Hattori A, leiri S, Tomikawa
M, Kenmotsu H, Hashizume M,
Formulation of wire control mechanism
for surgical robot to create virtual
reality environment aimed at
conducting surgery inside the body,
Stud Health Technol Inform, ,
184, 2013, 424-430,
http://www.ncbi.nlm.nih_gov/pubmed/
?term=Formulation+of+wire+control+m
echanism+for+surgical+robot+to+crea
te+virtual+real ity+environment+aime
d+at+conducting+surgery+inside+the+
body

leiri S, Ishii H, Souzaki R, Uemura U,
Tomikawa M, Matsuoka N, Takanishi A,
Hashizume M, Taguchi T, Development of
an objective endoscopic surgical
skill assessment system for pediatric
surgeons: Suture ligature model of the
crura of the diaphragm in infant
fundoplication, Pediatric Surgery
International, , 29, 2013,
501-504, DOI:
10.1007/s00383-013-3276-x

leiri S, Uemura M, Konishi K, Souzaki
R, Nagao Y, Tsutsumi N, Akahoshi VY,
Ohuchida K, Ohdaira T, Tomikawa M,
Tanoue K, Hashizume M, Taguchi T,
Augmented reality navigation system
for laparoscopic splenectomy in
children based on preoperative CT
image using optical tracking device,
Pediatric Surgery International,

, 28, 2012, 341-346, DOI:
10.1007/s00383-011-3034-x

Interval Appendectomy
; , , 89, 2012,
108-112

Xu H, Ohdaira T, Nagao Y, Tsutsumi N,



10.

11.

Mori M, Uemura M, Toyoda K, leiri S,
Hashizume M, New detachable occlusion
balloon unit for transrectal natural
orifice translumenal endoscopic
surgery, Minim Invasive Ther Allied
Technol, , Epub ahead of print,
2012

Zuo S, Ohdaira T, Kuwana K, Nagao Y,
leiri S, Hashizume M, Dohi T, Masamune
K, Developing essential
rigid-flexible outer sheath to enable
novel multi-piercing surgery, Med
Image Comput Comput Assist Interv,

, 15, 2012, 26-33, DOI:
10.1007/978-3-642-33415-3_4

leiri S, Ohdaira T, Tomikawa M,
Hashizume M, Taguchi T et.al,
Augmented reality navigation system
for laparoscopic splenectomy in
children based on preoperative CT
image using optical tracking device,
Pediatr Surg Int, , 28, 2012,
341-346: DOI:
10.1007/s00383-011-3034-x. Epub 2011
Dec 1.

Hattori A, Suzuki N, leiri S, Tomikawa
M, Kenmotsu H, Hashizume M, Training
System for NOTES and SPS Surgery Robot
That Enables Spatiotemporal
Retrospective Analysis of the
Training Process, Stud Health Technol
Inform, , 173, 2012, 166-170,
PMI1D: 22356980

Sekiguchi Y, Kobayashi Y, leiri S,
Ohdaira T, Tomikawa M, Hashizume M,
Fujie MG, et al, In vivo experiments
of a surgical robot with vision field
control for Single Port Endoscopic
Surgery, Conf Proc IEEE Eng Med Biol
Soc, , 2011, 2 011, 7045-7048,
DOI: 10.1109/1EMBS.2011.6091781.

leiri S, Tomikawa M, Tanoue K,
Hashizume M, Taguchi T, et al,
Effectiveness of basic endoscopic
surgical skill training for pediatric
surgeons, Pediatric Surgery
International, , 26, 2010,
947-954, DOI:
10.1007/s00383-010-2665-7.

Kobayashi Y, Tomikawa M, leiri S,
Tanoue K, Hashizume M, et al, A

12.

surgical robot with vision field
control for single port endoscopic
surgery, International Journal of
Medical Robotics + Computer assisted
surgery, , 6, 2010, 454-464,
DOI: 10.1109/1EMBS.2010.5627615.

leiri S, Hashizume M, Taguchi T et al,
Long-term outcomes and the quality of
life of Hirschsprung disease in
adolescents who have reached 18 years
or older-a 47-year single-institute
experience, J Pediatr Surg, ,
45, 2010, 2398-2402, DOI:
10.1016/j - jpedsurg.2010.08.040.

14

, Augmented Reality

25
24 12 8

Augmented
Reality
25
24 12 8

EZ

25 25
24 12

24 12 7

21
24 11 2



10.

11.

12.

13.

14.

Advanced
37
24 6
29

leiri S, Souzaki R, Ishii H, Tomikawa
M, Matsuoka N, Takanishi A, Hashizume
M, Taguchi T, Development of an
objective endoscopic surgical skill
assessment system for pediatric
surgeons:

Suture ligature model of the crura of
the diaphragm in infant
fundoplication, EUPSA/BAPS Joint
Congress, 2012.6.15. Rome, Italy

49
24 5 15
Hirschsprung
49
24 5 15
51
24 5 11

4 12

leiri S, Tomikawa M, Tanoue K,
Hashizume M, Taguchi T, et al, A Novel
and Precise Evaluation Model for
Psychomotor Skills in Pediatric
Endoscopic Surgery, IPEG2011,
2011.05.5, Prague, Czech Republic

leiri S, Tomikawa M ,Taguchi T,

Hashizume M et al, Quality assessment
of codec-based endoscopic surgical
imaging transfersystem in remote
medicine (Oral Presentation),
CARS2010, 2010.6.25, Geneva, Swiss
Confederation

http://www._med.kyushu-u.ac. jp/pedsurg/i
ndex.html

http://www.camit.org/
http://www._med.kyushu-u.ac.jp/imt/train

ing/

http://www.cmeit.org/
http://camiku.kyushu-u.ac. jp/

€y

@

®

IEIRI SATOSHI

00363359

TAGUCHI TOMOAKI

20197247

HASHIZUME MAKOTO

90198664

TOMIKAWA MORIMASA

60325454

OHDAIRA TAKESHI

00275695



