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Development of the mtegrated mtra-operatlve mformatron system fora neurosurgery
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. L Yoshlhlro MURAGAKI Hiroshi.ISEK] and Ichiro. SAKUMA

In neurosurgery sueh as treatment of ghoma, 1t is 1mportant to remove tumor accurately Obscure boundaries between

normal nssue and ghoma prevent ‘surgeons from removing tumors complétely. Therefore, various surgical systems to help

’ surgeon detect brain_ tumor easrly, for example such as navrgatron system and mtra-operatlve MRI, have been used in

: cluucal operatrons. But there is a special phenomenon cz_illed “Bram shift” that represents transfomratron or movement of

brain during a i:tinical opemﬁon We 'd‘e'velo’ped a measurement system .using tumor-selective fluorescence by

S-Ammolevuhmc acld (SALA) for \assrstmg mtra—operatlve detectron of bram tumor. It is also necessary, ‘however, to

) mtegrate mtra-operatrve mformatlon acqulred from surg:cal measurement systems in order to realize ”vadenced Based

. Medrcme . In this research we developed an mtegrated mtra-operatwe information system that consistes of a navigation

B . 'system, an mtra-operatrve measurement system using SALA, and an information integration system. Through an In vivo

expenment, we conﬁrmed thrs mtegrated system is eﬁ'ecttve in clmrcal use.
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_ 3 .as t.he ueatment of glioms, it is difficult to ideatify the tumor, preclsely and wcmtely We have ®
developed o measmemmt-system using - Am.mole\n.llmxc-Acnd (5-ALA) which can makes possible the intraoperative and local
identification of the timor. This systei is. effectivély applied for detecting residual tumor. However, the ‘sensitivity of this systern
depmdsonﬂzedxstanceﬁumﬂ\esurfaceoftheta!get.Soltisnemsaxytommntamaconstmtdlstmeeﬁ'omthebmmswface In this.

' fesearch; we developed a local idenﬁﬁeauunsymmforabmmmorusmgs-ALA. which can makes precise positioning to-the brain
- siEfEce; Weeomparedtwomethodsofﬂlemusmunentsusmgﬂussystem.Onelsthemeasmememmthposmonmgandtheothens

: ,wntboin posmonmg. As & regilt, we confitined that the measurement with positioning makes possible the more quantitstive
" megsyrement-for the 5-ALA system. The resolutions ofeach.method wére both 3[mm] In the future, we will improve the optics of
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Localized Measnrement Method of 5-Aminolevulinic Acld-Induced Fluorescence

~ for Intra-operative Brain Tumor Detéction
"D. Yoshida®, K. Shimizu®; E. Kobayashl T, Maruyama®, Y. Muragakl H. Tseki™© gt Sakuma‘

S Graduate School of Frontier Science, The University of Tokyo.
_ Deparrmem of Neurosurgery;, Neurological Institute, Tokyo Wornen' 's Medical Umversny

'—-Graduate School of 1 Medzcme Tokyo Women s Medu:al University _

, Abstract. 4 Ammolevulm A (5-ALA) is- accumulated in‘pathological lesion (brain timor) when. administéred to & living body.
into. flucrescenit Protoporphyrin -IX (PpIX). Protoporphyrin -IX (PpIX) emits red fluoreséence’

: éxgnal 10 nmsé 1ati6; & GRIN lens or~a convex lené was: auached ontn the edge of the optmal fiber to im xtthe measurement: volmnc of

' * Faculty of Advanced Techno-Surgery (FATS), Institute of Advanced Biomedical Engmeerxrg and-

i This’ ﬂuorescence can be used for: mua-operanve detection of- brain tumor In this study, we designed

. the target tissie. Spatial resoluticn and signal- mtensny ‘were gvaluated using tissue phantorn containing  mg/dl ‘of PpIX and .

**04 of intra lipid. The ‘optical piobe witly GRIN ‘lens had mprovcd spatial resolution (3 4irim) than simple optical fiber (5:3mm).

'I‘heopﬁcalprobemthaconvexhadspahalresohxhon of 0.6 mm.Imensxtybf‘cdllﬁcted morescencewas largeenoughforspectm]
analsys of 5-ALA indiiced fludrescence.

Key words: Aminolevulinic: acxd, S-ALA meporphynnD(, Opncal ﬁber, GR!N lens; Conm lens, Spatial-resolution, Spectrometxy
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Compact Manipulator for Mulh-functlon Forceps (3"d report)
~New prototype and posmonmg accuracy evaluation ~ .
T. Suzuk1 YKatayama, E.Kobayashi, .Sakuma
- Graduate School of Fi rontzer Sciences, The Umverszty of Tt okyo
Abstrnct For hlgher quallty operatlon and premse manipulation of surgleal instruments in laparoscopic surgery, we have developed
‘a compaet forceps- mampulator usmg friction wheel mechanism for rotation and translation of forceps and gimbals mechanism for
pivoting 1 monon Fnenon wheel miechanism reahzes rotanon and translation of forceps with friction force betweén driving roiler and
forceps shaft. In this report, we redesrgned and manufaetured a new prototype using DC servomotors and piezoelectric ultrasonic
‘miotor with. rotary encoder The- fnct:on whee] meehamsm was 62X 52X ]50[mm3], 0. 6[kg] and. gimbals mechanism was 135 X 165
. X300[mm’], _1 l[kg] We measmed M maximum force/torque, speed, and working range, (2) posmomng accuracy assummg'
clinical  operation such as needle- biopsy. The results showed that it can handle 16[N] weight and thé working rangé was-a
square-pyramid shape with a bottom surfaee of 250X250[mm2] The.accuracy of friction wheel mechanism was 4[deg} in rotation

-+ and 1. 2[mm] in !ranslatlon, and that of gunbals mechamsm was 1.2[deg]. We also evaluated the slip motlon when liquid matter

' fattaches onto. the surface of foroeps ‘The result of in wtro experiment using hepanmzed rat blood showed no shp agamst 20[N] load.

. Key Words Computer alded surgery, Forceps mampulator Friction wheel mechanism .
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Fig:1 New prototype. It consists of two modules;
friction wheel méchanism ard gimbals mechanisim.
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‘Fig.3 Result of in vttm experlment

Table 1 Measurements of foree/torque, speed and workmg range.

Torque/for,cé

L _ Working range- " Speed i
‘;_ Piteh_' ©.235-+37 [deg] "~ 5.0[pm] (130[mm/sec]) 4.6+0.2[Nm] (19[N]))
- Roll” . -x180[deg) | _ 5.0[rpm] (130[mm/sec]) . 3.8+ 0.2[Nm] (16 [N])
* Rotation - No limitation . 41.8%0.6[rpm]  63%0.9 X 107[Nm)
" Trenslation . | - No limitation 6.5 £ 0.1 [mm/sec) . 610£07[N]
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- Bipolar Electric Scalpel Manipulator with Multi-DOFs Bending Mechanism
H. Yamashits®, K. Matsumiya®, K.Masamune E. Kobayasm" I Sakmnab H. Llao,
M. Hasmzume" T.Dohi*
' Graduate Schiool ofIrgfonnanonSczence and Technology, The University of Tokyo, Tokyo, Japan
<b Graa‘uate SchooI of Frontier Science, The Unrversixy of Tokyo, Tokyo, Japan
e Graduate Schiool of Engineering, The University of Tokyo, Tokyo, Japan -
4 Graduate School of Medical Sciences, Kyushu University, Fukuoka, Japan

2 Abstract Tlns paper proposes: multxple flmcuona.hzmg of multi-DOFs laparoscopic forceps manjpulator With maximum power of

0.85 [kgi] Specxﬁeally for riore secure; rapid snd efficient operitions ‘we installed bipolat electric scalpel functiou iato the forceps
manxpulutortosealbloodvessels Dimiension oftheelecﬂodeweloadedonthefomepsbladmwas 1 [mm]xS[mm]xO 1'[mm] x2

- .- lines with 0.5: [mm] ‘space fo generane hlgh currenit density between two forceps blades. System integration of this manipulator

_consxsted of muh:-DOFs end~eﬁector, linggr-drive unit, computer-based control ‘unit, dial-type interface’ and bipolar coaguletor. In
vivo expmment, usmg swxne, m npptoached to meseniteric surface tissue to evaluate the ability of sealing blood vessels, adjusting

c appmach piath, outpit eieciric powet, giesping power and ablation timé. In order to confirm whéther the blood vessels were sealed or

litéd tissue and’checked leek of blood. This niampnlntor performed approactiing blood vessels from vmous directions

. safely afid ‘sealing ‘blood vesse]s steadily, however, somietiries several ablstions made electric shield with coagula!ed tissues on

elecuodés, which mtetmpted cifective function. In conclus:oq we were sure of feasibxlny of the bipolar electric scalpel fanction with

. nmlu-DOFs bending mampulator for clinical applications.

Key words: Bxpolar electric scalpel Muln-DOFs forceps mampnlator Laparoscopxc surgery
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: Abstract

" Ldser photoooagulator has been widely- apphed to laparoscopxc surgery. However, laser forceps

‘need opticdl guiding system such as optical fiber, and this makes it difficult to irradiate appropriate places.
" "We have developed: novel laser forceps with a charge coupled dévice (CCD) video endoscope, a white LED
" used for lighting'and a: ‘bending joint. As a result of in-vivo experiments where a porcine liver was coagulated
" by this device, we corifimed that thls laser u'radlanon resulted in cellular necrosxs énd evaluated ours laser -
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