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Figure 2: Structure of the 2D laser scanning micro
tool

(a) Schematic of the 2D laser scanning micro tool.
(b) Cross section of the 2D laser scanning micro
tool. {c) Schematic of the 2D micro scanner.
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Figure 3: Components of 2D microscanner

(a) Si mirror with handling jig. (b) Backside of Si
mirror.  (¢) Through holes of piezoelectric
unimorph cantilevers. (d) Piezoelectric unimorph

cantilevers with glass ball,
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Figure 4: Process flow of the Si mirror
(a) Si wafer (200 pm thick, both sides polished).

(b) Thermal oxidation,

(c¢) Negative resist

patterning. (d) SiO; etching and resist removing.

(e) Si anisotropic etching.

Positive resist patterning.
and resist removing.

(f) SiO; etching. (g)
(h) Deep-RIE etching
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Figure 5: Acrylic components
A: Base for the optical components. B: Cover
plate. C: Base for the pivot and the 2D
microscanner.
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Figure 6: 2D laser scanning micro tool

{a) 2D microscanner. (b) Fitted optical
components and 2D microscanner. (c) Fitted 2D
microscanner and assembled optical components.
(d) 2D laser scanning micro tool.
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Figure 7: Inclined angle of the scanning mirror
Each piezoelectric unimorph cantilever of the 2D
microscanner is named as ¢, § and y as shown in
Fig. 2 (c).

Figure 8: Maximum inclined 2D microscanner
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Figure 9: 2D scanning of KTP laser
(a) Laser scanning system. (b) Locus of the 2D
scanning.
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ROBOTIC SURGERY TN NEUROSURGICAL FIELD

Hiroshi Iseki", Yoshihiro Muragaki', Ryoichi Nakamura', Kouji Nishizawa“", Shigeru Omori**, Motohiro Hayashi',

Tomoekatsu Hari’ 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’
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Fig.1 MR compatible micro-manipulator sytem
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Laser ablatlon based on CAD CAM

Fig. 2 [Laser ablation system

Y -knife Model C - APS(2002.12~ )

Fig.3 Gamma knife Model C avto-positioning system

BEAEFEMIE 1058 8128 765



FatrgESHHIZ 4387 A Robatic Surgery

LTIATL, %—Arl5ﬁﬁmfﬁmﬁﬁﬁ'?&
PR M0 & Frus, X B0 IT $EW 2 B0 L 2o ey
Yial—YgreF—FIR—RAILLA Li#.b@*_ta)f_“f
W) ZEHTLIEIZE T, WL THTTAT
Lo L7z R LIt 5 S AT E S {EHIAT
HH. MIFZ, SRTOUHEHTHRF— & 2Ry
BILGH 528128 -C, RSl maifkl, BF
MR (GRWrse, (C2MiGHE, HEEMMATEI Y A7 40
&) L HHEke Tardie] £, EHHIT ¥ A7 4
(FIFNINEF—7 TN, T !‘52'}"'-——57/\'—-)(&
EVItkLy—ro [Wi{L] oMERHEETS
DI L LT Q.M$G&E*TQWLT$
3 DA A = 7 > MRITFH7E0E, #RTMi§G 2 A L
cF ey — g Y TRC--FoNME T o 2o Tl E
I BNy £ 358 (brain shift) 2kl 36
u;wmmwmmm%%%rmtfw&f%&;au
TR 7 v 7223 TR, R TH LI S AL
LAEZLRMGCHDL, SRLOIERRI, AR
BTNy FERIEMS, 2a—-ax Y7
YT OMMEEER E LTRBELTW Eb RS,
b

1} Hongo K, Kobayashi 8. Kakizawa Y, et al : NeuRo-
bot : Teleentrolled Micromanipulator System For

Ainimally Invasive Microneurosurgery-Preliminary
Results. Neurosurgery, 51 : 985—%988, 2002.

2 M B, MW, PO, i RakEsE
HMOFES —a I — i -
ard—Y . F4, 54 (12) 1 16651673,
2000.

3 B, REEAEIE, A fl]{? i d—oR
Y e KU e F A0 BEMENF 21
HRDEREOET 4 2 A, NARDH» FENEE
18 (1) I 20—23. 2000.

4) (FE9 PR, KPR, NIRTE—, b ReEges e
B ATRF L v &) OB E 54,
B ER PG, 47:431-439. 2002,

5) Iseki II Muragaki Y. Nakamura R, et al.: Robotic
surgery in neurosurgical field. In: Buzog TM. Lueth
TC (eds). Perspective in Tmage-Guided Surgery.
{Proceedings of the Seientific Workshop on Medical
Robotics, Navigation and Visualization, World Scien-
tific, pp330—337, 2004,

6) WTEEWE, A MR, BETERN, B SAows
Vol — 2 EFRBETE I 10mm QR ABIZRN L
fMMﬂHHMIWHAV/ZTA.H$ﬁffﬁﬁ

AL, 70 % 692 Y. 2122182004

7} Omori S Muragaki Y, Sakuma L et al. : Robotic La-
ser Surgery with A =2, 8um Microlaser in Neurosur-
gery. Journal of Robotics and Mechatronies, 16 No.
2, 2004,

ROBOTIC SURGERY IN NEUROSURGICAL FIELD

Hiroshi Iseki"* Yoshihiro Muragaki', Ryoichi Nakamura', Kouji Nishizawa'*, Shigeru Omori"",
Maotohiro 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”. Tokye Women's Medical University
Hitachi, Ltd.", Terumo Corperation'

Computer-aided surgery commenced in the late 1980s when computer was clinically used for diagnosis and
surgical planning. Since then the compuiter has been used in a surgical navigation system. In the early 1990s 2
robolic surgery using intelligent manipulator as surgeon’s new hands took place. owadays intraoperative di-
agnostic imaging as surgeon's new eyes has hecome ubiquitous. Diagnosis, surgical planning, and ravigation 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, optimunt treatment to be done according to the results of instant evalu-
ation of ongoing treatment, To realize and support above system it is essential to combine a sensor which can
precisely distinguishes a focal area from a normal tissue intraoperatively, and a maripulator which participates
the treatment. [n addition. the manipulator should be accurately controlied 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. Tt is about to change quality of life to guality of treatment,
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