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MRI operating theater

Siemens/Erlangen U. I-motion/Calgaly U.
0.3T
1.5T itachi
Hitachi/TWMU 15T
Odin/Tel-Aviv U. GE/Harvard U.
0.2T 0.5T

International F1 racing team
in the neurosurgical field
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E M IAES (Glioma)
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Controversy of Radical Glioma Resection

1990°s paper about radical removal and good prognosis

6 papers YES 3 papers NO

selection bias, methotological flaws

different method to evaluate removal extent — surgeon?, CT?,
MRI?

416 GBM, MRI volumetry
untreated cases = 98% : <98%
all cases = 89%
Lacroix et al. J Neurosurg 95:190-198, 2001

* 6395 malignant glioma, 5-year survival

Hess J NeuroOncol (42) 227-231 1999
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Japan tumor registry
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Patho-biological aspects of malignant glioma

Glioblastoma: The Past, the Present,
and the Future

Wilson CB: Clin Neuros

rg 38, 1992

TasLe 3.1
Assumptions Regarding the Ratio of Tumor Cells to Total Cells at Various Sites and Cell
Density in Tumor and Normal Brain

General Assumptions

1 g of tumor = 107 cells
1 g of normal brain = 10° cells
Whole brain = 1400 g

All tumor cells are viable

Fewer than 1% of tumor cells are clonogenic

Recurrence is a probability function directly related to cell number but modified by local
factors, e.g., extracellular matrix

Assumptions about Tumor Cell to Normal Cell Ratio (T/N)

Enhancing tumor =10
Brain adjacent to tumor (BAT)
0-2 cm =Y
2-4 cm = Yo
>4 em = Yoo

tAlvord's explanation (1) does not explain this; i.¢., patients with GBM do not die before
the distal cells obtain a footing.

PRE OPERATIVE

2em 2-4cm
4cm brain adjacent from tumor  Distant
tumor to tumor edge brain
Ratio of tumor cells 11 1:10 1:100 1:1000
to total cells
A Percentage of tumor 2% 6% 18% 02%
cell population

POST OPERATIVE

20
brain adjacent from tumor  Distant
o edge brain
Ratio of tumor cells 1:10 1:100 1:1000
to total cells
B Percentage of wmor 7% 21% 2%
cell population
from biopsy

10 normal cells and th
er (1) nearly total re

f the ratio of tmor
ation before (4) and

Intraoperative open MRI
advanced Vision




Open configuration MRI

Open MRI (AIRIS 1, 0.3 T, Hitachi)
KAHER
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T1,T2,FLAIR, MRA, 3D, DWI
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Intelligent operating theater

Operating room
5.8mX4.2m 5gauss-line

Operator
Navigation ©)

system |_°=| ‘

Anesthesia apparatus

Microscope

Instrument table
L Surgical bed




Pit-in system

5 gauss line

Pit-in Pit-out

£

Taking MR image Performing operation

., - "D .
ST7FY ST FNEHE
Acta Neurochir (Wien) 2006 Sup98:67-75
Acta Neurochir (Wien) 2010 in press

0.3T (KA A)

*902cases (Mar. 2000 -Oct. 2010)




DWI navigation

YRR ERE{E (DWI)IZ K B AR D fiTch FESE
Real time update navigation &DEE)

80 mm
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Chemical navigation

5-ALAIZ X SPDD(photo-dynamic diagnosis)
NPe6[Z &k HPDT(photo-dynamic therapy)

5-ALAIZ KA ffr®E 2B
ARH AT S LTOERRERIE

S-ALA
5-Amino Levulinic Acid
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34 y.o. anaplastic astrocytoma
SEP, 5ALA, iMRI, RUnavigation

TV(pr) 198ml, TV(po) Oml, RR 100%

5-ALA fluorescence positive

5-ALA boundary 5-ALA negative
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PDT

PD-L—¥
Talaporfin L¥241)2®
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(PDD - PDT)
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Absorbance
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Glioma in Insular and basal ganglia
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20 BB astrocytoma
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Survival Rates of Glioma Patients
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Japan tumor registry (1990-95)
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23 y.0. man anaplastic astrocytoma

histology <:(>‘iMRI+navigation ‘ & ‘ Awake surgery / MEP /SEP

premotor area
astrocytoma (11)

hand motor motor area

anapla.astro (111)

Information-guided Surgery..

higher resection rate + lower complication rate
Minm invasive neurosurg 2008
i Acta neurochirurugica 2010
Anatomical Information Metabolic
2000 jMRI, update navigation Information
PET (methionine)

image-guided surgery
2000 YN / \ UN / 2004

Functional Histological
' Information
Inf(?rmatlon — .
mapping (awake)'**’ Frozen section
monitoring (MEP,SEP) Flowcyto2010
5004 maotry\/
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Open MRI guided robotic surgery
REBHEF

Advanced Hands

Computer-ali urgery (CAS)
» Late ’80s - now
« Computer integrated

— Diagnosis
— Surgical planning
— Navigation
* Intra-operative imaging
(advanced vision)
« Robotic surgery
(advanced hands for surgeon)
o Strategy desk: Objective assessment & monitorin
(advanced brain)
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\Coneem of Neurobot

~

micro-instruments

Conventional
Microneurosurgery NeuRobot
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?3

KTP laser 3 DOF

Neurosurgery 51:985-988, 2002

First clinical application of robotic telemanipulation system in

neurosurgery in August 2002
(Shinshu Univ.: Drs Goto, Hongo, Kobayashi)

J Neurosurg 99:1082-1084, 20
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Third case o

e hydrocephalus

e Third ventriculostomy

— to open the membrane between Il1rd ventiy
and subarachnoid space

e Neurobot compete all surgical procedures.

botic neurosurgery

24



MRI-guided digital surgery

Micro-LASER ablation system

OPEN MR/

5G Line

Precision-guided
LASER Surgery System

real time segmentation

/

—

log
5-ALA

2.8umicro-Laser
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,

Micro-LASER ablation system 2004.1

Ph.D. SURGERY .
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Tele-robotic surgery

Under
radioactive circumstances

micro-radiosurgery

C-APS (0.1mm) y-knife Model C

27





