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Project Summary

- Application for a new patent and writing of a relevant thesis
1. Achieved results of a goal within the total research period, already submitted

Development of Single-port access laparoscopy device and

Title of Project 2. A compact telesurgical robot sysetm for minimally invasive surgery: Part 1. System
applicative operation procedure description, published
Key Words 3. A compact telesurgical robot sysetm for minimally invasive surgery: Part 2. Surgery

Evaluation, published

Project Leader Yung Ho Jo i
@ Research Achievements

Associated Company

<2011 Achievements>

@ Research Objectives -Quantitative achievements

<Final Objective> . . . Achievement
Development of laparoscopic surgical instrument for Single-port Access (SPA) Laparoscopy Type Achievement. / Goal percentage(%)

and improvement of the existing instrument No. of SCI thesis 2/1 200

< Objectives of this year> I Total 171 26/3 — %0

1. Design and production of the improved product of the surgical instrument for Single—port Other achievements patent application 100
Access (SPA) Laparoscopy developed last year 2 / 2 academic peresentations

2. Performance evaluation of the developed instrument ~Qualitative achievements

3. Application for a new patent and writing of a relevant thesis - Development of the surgical instrument for Minimally Invasive Surgery

Development of an unique operating protocol

@ Research Contents and Methods <Achievements of this year>
-Quantitative achievements
— Enhancement of the surgical instrument for Single-port Access (SPA) Laparoscopy Type Achievment / Goal” Achievement Percentage (%
1. Analysis of problems of surgical instruments which already existed according to No. of SCI Thesis 1/
meetings with specialists IF Tptal 15/ _ _
Other achievments 1 / patent applicatoin

2. Design and production of mechanical parts

- Design and production of the improved product of the surgical instrument for Single-port
Access (SPA) Laparoscopy already developed

1. Single-port surgical instrument

2. Concrete ideas in developing the surgical instrument

3. Design of the concept of SPA laparoscopic surgical instrument

- Evaluation of the valid performance of the instrument to be developed

1. Application for a patent of forcep with improved bearing force and grasping force, and
flexible laparoscopy surgical instrument with the improved clockwise and counterclockwise
rotations in the bent state of end effector

2. Listing for effiecient clinical experiment and development specific analysing model
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Laparoscopy-Assisted Intracavitary Radiotherapy Tandem
S w moly Ao wWE xFe 27| Ao wE 1e Placement for Patients With Cervical Cancer
Myong Cheol Lim, MD, PhD,* Dae Chul Jung, MD,} Joo-Young Kim, MD, PhD,}

Transvaginal Hybrid NOTES and Sang-Yoon Park, MD, PhD}
e 7|FHEAl neg

Flap valve effect e . . s .
e e e Objective: To determine the requirement al:ld beneﬁt of laparoscopy-assisted surgical

for optimal of (ICR) tandem in patients

with cervical cancer patients.
Methods: We reviewed a database of 231 cervical cancer patients who underwent
imensional ICR planning at our institute

it and

between July 2003 and December 2007.
Results: Misplacement of ICR tandem was identified in 12 patients. Optimal placement of
ICR tandem was possible in 6 patients under sonographic guidance at the second attempt.
Laparoscopy-assisted placement of an ICR tandem was required in 6 patients (2.6%)
because of failures of ICR tandem insertion. As a result of this procedure, tandem insertions
were corrected in all patients, with the exception of 1 patient who initially presented with
fixed pelvic wall disease with an acute angle between the uterine body and the cervical axis.
Laparoscopic procedures were tolerable with a median operative time of 68 minutes and an
estimated blood loss of less than 20 mL. There were no complications related to the
1% 3. Transvaginal Hybrid NOTES <77 7/l@A] 13 laparoscopic procedures. All the patients remain free of local disease at the time of this
writing. There was 1 patient with grade 4 late radiation toxicity of the bowel who developed
a rectovaginal fistula 3 months after completion of ICR.

C L isted of an ICR tandem was required in 2.6% of
the patients with primary advanced cervical cancer. Laparoscopy-assisted placement of an
PR Hr o oL ICR tandem allows optimal implementation of ICR in difficult cases without causing
wh 7)ot e ek 5 significant morbidity and without delaying the planned ICR.
_ Key Words: Cervical cancer, Radi A i radiation, B: Py,
- A4 A B UAZA 7T 988 24 9814 surgical platform 7% Lapatoopc sugery

(Int J Gynecol Cancer 2009;19: 1125-1130)

Transvaginal Natural Orifice Translumenal Endoscopic Surgery Natural orifice surgery (NOTES) and biliary disease,

Cholecystectomy

i5/theréiairole 3% 5 A AFAR nAHE £%7F, B BRI A% n4E ICR tube, C.
24573 F-eF W3 Alolol ICR applicator’} 91*]¢ B4 D. 5774 4% F ICR applicator7}

A9 Ael 24N we

vk &7 el 2k 6

I
)
1>
m
rl
o
off
%
>
&
ity
of
12
o
H
g
o
o
S
iy
N
S
el
>
o
1
il
e
o
%
4
Y
)
-
X
i3




Laparoscopic
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- @A Aol A= AFZEZE TriPort® QuadPort (Olympus), SILS™ Port (Covidien), Uni-X
Single Port™ (Pnavel system), AirSeal® (SurgiQuest), OCTO port (& wlo] 2 8l) So] gl e

2% 8. Olympus®| TriPort9} QuadPort 18 9. Coviden® SILS™ Port
S

image from pnavel.com %
™

219 10. Pnavel system®] Uni-X Single Port

19 11. SurgiQuest®] AirSeal®
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719 13. RealHand ThermaSeal™ (Navare Surgical System)
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18 14. Autonomy™ (CambridgeEndo)

18 15. Roticulator™ (Autosuture)

219 16. HiQ LS™ (Olympus)
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Flexible Rod w/ Low Friction coating ©5~6 mm
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Qver tube reinforcement

Rod guide tube U
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Low friction coated wire (e.g. Teflon coated stainless steel wire)

Flex wire guide tube{\

To control <—

Over tube reinforcement
* To end-effector

Bevel-gear driver
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(natural orifice transluminal endoscopic surgery) << &% 5-10d W2 ¥FFE=2 =9
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[Single-port Access (SPA) Laparoscopyle] &= Aldid 4= 3.

Forwards Through the Rear-View Mirror
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=LZ 2=
1985 S 85 3 210: (HCH= b1 R
1992 0| = NIH Consensus Developing Conference: EE =%

“Those who cannot b

the past are ¢ i to repeat it.”
Philosopher essayist poet and novelist George Santayana (1905)
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. SPA Laparocopy % @3

- Single-port Access (SPA) Laparoscopy © 5% Umbilicus(Wl#)S 53 2717 F&o|t}.
Single—port Access (SPA) Laparoscopys NOTESE o] 85 Al7]o A &watalAl Al &)= d A
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- ZHAE AFLAE Y Single-port Access (SPA) Laparoscopy 549 A% AT 3
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Laparoendoscopic single-site surgery (LESS) in gynecologic oncology: Technique and

Lim et al, 2009 Surg Endosc initial report <
( > g ) B 2009 5. Gynecol Oncol
Embryonic natural orifice transumbilical endoscopic surgery Amanda Nickles Fader, Podro F. Escobar *
(E-NOTES) for adnexal tumors s S
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Lapabot: a compact telesurgical rocbot system for minimally invasive
surgery: part l. System description.

Biomedical Engineeting Branch, Division of Convergence Technology, Research Institute, Mational Cancer Center, Goyang,
Korea

Abstract

The applications of robotic minimally invasive surgery (MIS) have widened, providing new acvantages such as
augmented dexterity and telesurgery. However, current commercial robotic laparoscopic surgical systems still
have aspects to be improved such as heavy and bulky systems not suitable for agile operations, large
rotational radii of robot manipulator arms, limited remote control capacity, and absence of force feedback We
have developed a robotic laparoscopic surgical system that features compact slave manipulatars, The system
can simultaneously operate one laparoscope arm and up to four instrument arms; The slave rohot is
controlled remotely through an Ethernet network and is ready for telesurgery. The developed surgical robot
has sufficient workspace to perform general MIS and has been shown to provide acceptable motion tracking
control performance.

FIID: 21745135 [FubMed - indexed for MEDLIMNE]
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Abstract

As described in Part |, the Lapabot was developed considering telesurgery from the initial design stage.
The robot configuration is based on the master-slave structure in which the operator can be separated
spatially from the patient. The distributed control architecture communicating through high-speed network
enables remote control of surgical robot manipulators. In this work, we added network communication
maodules using user datagram protocolfinternet protocol for implementation of the telesurgical system. For
a stable network environment, a dedicated research network was adopted. To charactenze the network
environment, a data packet sender and a repeater whose packet length and packet structure are similar
to those of the real data packet were developed. The developed system was evaluated through in-vitro
and in-vivo experiments With the developed system, we have successfully performed remate control of
the Lapabot The roundtrip time delay for the control signal ranged from 1.4 to 4.1 ms. The total ime delay
for the operator including image signal acquisition and transmission delays was under 333 ms. It did not
impede surgical procedures. Initial evaluation results demonstrate the feasibility of the developed
telesurgical system.
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Minimally invasive surgery, robotic surgery, telesurgery, time delay
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Laparoscope Manipulator Control for Minimally Invasive Surgery
20 EHEA U =R
H X TES(IEAE), d4+HFEED, 222(Fgehde)
3= minimally invasive surdery, laparoscepe manipulator, tooltip detection, Kinematical constraints
ol Korean
An efficient laparoscope manipulator robot was designed to automatically control the position of
laparoscope via a passive joint onend-effector position. The end position of the manipulatar is
confrolled to have corresponding velocity defined in the global coordinate space using
laparoscopic visual information, Desired spatial position of laparoscope was derived from
detected positions of surgical instrument tips, then the clinical viewing plane was moved by
visual servoing task. The laparoscope manipulator |s advantageous for automatically maintaining
clinically important views in the [aparoscopic image without any additional operator, A
e laparoscope is mounted to a holder which is linked to four degree of freedom manipulator via
=

universal joint-type passive rings connection, No change in the design of laparoscope or
manipulator is necessary for its- application 1o surgery assistant robot system, Expanded
waorking space and surgical efficiency were accomplished by implementing slant linking structure
between laparoscope and manipulator, To ensure reliable positioning accuracy and
controllability, the motion of laparascope inan abdominal space through frocar was inspected
using geometrical analysis, A designed laparoscope manipulating robot system can be easily set
up and controlled in an operation room since it has a few subsidiary devices such as a
laparoscope light source regulator. a control FC. and & power supply.
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