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Peaks of inductances are clearly observed at the flip angle of 3 degree.
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Table 1 Experimental result of the reproducibility evaluation., Standard deviation of

the position and orientation is calculated at various centroid positions(n=20).

Position of centroid[mm) | SD. of centroid pos.[mm] | SD. of orientationldeg]
x y z x y 2z ix iy i
-1445 | -13.02 6.77 0.00 011 0.09 036 037 0.15
313 | ~1693 2969 000 '| 013 000 024 0.25 008
2734 | 7292 | -7813 0.06 0.00 0.00 0.00 011 011
2708 | —7734 | -7813 019 0.00 008 099 0.96 048
69.01 7708 8125 0.08 000 0.00 059 061 0.37
2943 1536 8333 0.00 023 0.00 034 031 041
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Table 2 Evaluation result of the distance between 'g
the inductances at various positions and ori- -
entations (n =10). E)

Coll1-2 | Coil 23 | Coil 31 2
Mean{mm) 3044 1569 3655 3
SD.(mm] 065 072 054, 5
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Fig. 11 Experimental results of the orientation accu-

racy evaluation. Maximum error is 54 de-
gree and RMS is 35 degree.
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Fig. 10 Experimental results of the accuracy evaluation: Horizontal

axis is the translated distance calibrated by the.optical track-

ing device. Vertical axis is the error between the proposed

methed and the optical tracking method. The dotine indi-
- cates the measurement resolution of MRL
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" Preface: Intuitive visualization of medical information
Hiroshi Iseki, Yoshihiro Muragaki, Ryoichi Nakamura, Kyojiro Nambu
Faculty of Advanced Techno—Surgery, Institute of advanced Biomedical Engineering &
c Science, Graduate school of Medicine, Tokyo Women's Medical University

; , Abstract

Information technology (IT), visualization, and manipulation will be the key words for
next generation surgery. In other words, it is awaited to make good use of intuitive visu-
alization of medical information management by extensive use of IT in which medical sci-
ence and engihéering are merged and incorporated and of the process management or
the visualization of treatment course using three—-dimensional intraoperative images and
simulation data base. In order to put it into practice, it is inevitable to establish a treat-
ment strategy system that certainly enables surgeons to provide constantly high quality
medicine.’ This means that to achieve the goal while optimizing the strategy toward the
goal(a road map) by monitoring real-timely the pre— and intraoperative surgical plan-
ning and the operating condition of surgical devices under the control of the surgical
strategy system.

Key words Intelligent operating theater, intraoperative MRI, visualization, navigation,
digital volume tomography (DVT)

? TR HROTRIIMZ 5. BiZ, FROZK

TEEY» S, ERAY v 7OEOH ([ A—Y
MBI S TANRELEE &I, BE  ZH)TRERICE ) SKTEGEREL TV
DEZXHN, EMETOHBETLEZONL BR1L, BARTLF Iy MLshhERS
RYTAILATORKFEONG, 2V ¥a XREEREEFHEOCHFMEL, BRERETHS

Intuitive visualization of medical information
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ROBOTIC SURGERY IN NEUROSURGICAL FIELD

Tomokatsu Hori’ and Kintomo Takakura’

Hiroshi Tseki**, Yoshihiro Muragaki’, Ryoichi Nakamura', Kouji Nishizawa**, Shigeru Omori** Motohiro Hayashi*,

Division of Advanced Biomedical Engineering & Science, Graduate School of Medicine, Institute of Advanced Biomedical
Engineering & Science'/Dept. of Neurosurgery’, Tokyo Women's Medical University

Hitachi, Ltd.*, Terumo Corporation*
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Fig: 1 MR ¢ompatible micro-manipulator sytem
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Fig.3 Gamma knife Model C auto-positioning system
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6) EBEF, ¥ Mk, BIEE b:=%o<=

' Cal—4 L RRELER 10mm OFASITEFL

LBHENRH HUMAN ¥ A7 4. BAREGF S
X4k, 70% 692 5. 212—218, 2004,

7) Omori S, Muragaki Y, Sakuma], et al : Robotic La-
ser Surgery with A =2. 8um Microlaser in Neurosur-
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bot : Telecntrolled Micromanipulator System For
ROBOTIC SURGERY IN NEUROSURGICAL FIELD

Hiroshi Iseki*?, Yoshihiro Muragaki', Ryoichi Nakamura', Kouji Nishizawa*’, Shigeru Omori*’,
Motohiro Hayashi*, Tomokatsu Hori’ and Kintomo Takakura'
Division of Advanced Biomedical Engineering & Science, Graduate School of Medicine,
Institute of Advanced Biomedical Engineering & Science’,
Dept. of Neurosurgery?, Tokyo Women's-Medical University
Hitachi, Ltd.?, Terumo Corporation’

Computer-aided surgery _commencéd in the late 1980s when computer was clinically used for diagnosis and
surgical planning. Since ther the computer has been used in a surgical navigation system. In the early 1990s a
robotic surgery using intelligent manipulator as surgeon’s new hands took place. Nowadays intraoperative di-
agnostic imaging as surgeon’s new eyes has become ubiquitous. Diagnosis, surgical planning, and navigation are
required to be real-timely performed intraoperatively. The time has really come to concurrently diagnose and _
treat. in which technology visualizing intraoperative medical information and minimally invasive surgery are B

‘- precisely distinguishes a focal area from a normal tissue intraoperatively, and a mampulator which participates

766 — e

fused. For that it is necessary to develop a system that real-timely updates information for decision making, and
at the same time to present the timely, optimum treatment to be done according to the resuits of instant evalu-
ation of ongoing treatment. To reahze and support above system it is essential to combine a sensor which can
the treatment. In addition, the manipulator should be accurately controlled using a computer (computer-aided
manipulation) according to the surgical plan made by a method aided by a computer (computer-aided design)
based on intraoperatively acquired information. It is about to change quality of life to quality of treatment.
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Abstract

Intelligent operatmg t.heator

Hzrosht Isektl'z) Yoshihiro Muragakz’), Takashi Mariuyama®, Ryoichi Nakamura®,
Kyojiro Nanbu®, Shigeru Ohmori®, Tomokatsu Hori®, Kintomo Takakura®

from

D Faculty of Adianced Techno-Surgery (FATS) , Division of Advanced Biomedical Engineering & Science (R & D),
" Graduate School of Medicine, Tokyo Women's Medical University,
2) Institute of Advanced Biomedical Engineering & Science (ABME & S) /Department of Neurosurgery,
Neurological Institute (Clinical Division) , Tokyo Women's Medical University,
8-1 Kawada~cho, Shinjuku~ku, Tokyo 162-8666, Japan.

Computer—aided surgery commenced in the late 1980s when computer was clinically used for diagnosis and sur-
gical planning. Since then the computer has been used in a surgical navigation system. In the early 1990s a robotic
surgery using intelligent manipulator as surgeon’s new hands took place. Nowadays intraoperative diagnostic im-
aging as surgeon’s new eyes has become ubiquitous. Diagnosis, surgical planning, and navigation are required to
be real-timely performed intraoperatively. The time has really come to concurrently diagnose and treat, in which
technology visualizing intraoperative medical information and minimally invasive surgery are fused. For that it is
necessary to develop a system that real-timely updates information for decision making, and at the same time to
present the timely, optimum treatment to be done according to the results of instant evaluation of ongoing:
treatment. To realize and support above system it is essential to combine a sensor which can precisely distin-
guishes a focal area from a normal tissue intraoperatively, and a manipulator which participates the treatment. In
addition, the manipulator should be accurately controlled using a computer (computer-aided manipulation)accord-
ing to the surgical plan made by a method aided by a computer (computer—aided design)based on intraoperatively
acquired information. It is about to change quality of life to quality of treatment. '

(Received : August 3, 2004)

Shinkei Kenkyu no-Shiﬁpo {Advances in Neurological Sciences), Vol. 48, No. 6, pp860-866, 2004.
IGAXU-SHOIN Ltd., Tokyo, Japan.




