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1) fFRFARKE TR v 7 —, 2) F KRPBEEADIERHER AL TEEE, 3) HUat 2 FERRR AR fr R

JEAT et LoAobet, 4) A g s R

E#R#%IT (information technology : IT) %
RV ERRFE T

HEROR DY) &5 2 51 5 EHK L Goldratt 23HEHE T
3 TREIREICHE R T =% 1 TH D, EEREAN (informa-
tion technology : IT) % H\x 7= 4B T1liiE, BREEICH
Bl 7 —48 L2 DML RREAM 2 oo F i &L & 2
2V —f, EETCINTF =SB s &, it
KDIEITFMT O R BT 1Z B A feBR & Z U HETH &
N —RG LI N wun Ty Fu ZNaiE 7
Ot A——IICk DfTbnTE D, BANTIEMAREED
NEEch 5. WEERAMZZEN AL, T
LT WIERE RS T 2 IT R Mz EHcEUE, T
ik RO FEIE NS £ D FHEAE D R TA LK
%, BN 7ax 2%, it oREREICKHER T F
u 7R ESEAEL, TY ¥ LT =1 (digital
transformation : DX) L, &#{t9 % Z £ TbH % (Fig. 1).

bitbiug, ZOITFiOFEH L HIFR S EHRLL 72
SO UL T — 712 & > THIW 2 1B 3 2 HlsE
Fifi 2 PAFE L, ik magnetic resonance imaging (MRI)
EMETEA YT YUY 2y PREICE VLT, MERIBIE
R ICEA LT & Y, fiHSRIN b & AR AR b
ETHAD D 2O RERED 7 DI R R % 3
il —— 10 3 R E A B TR % 7R A
W, WMETXSEHPSEICEHT 2N, L
AN D> DR D 72 & DFHFRARITEHR —— 1238, Wl
FE2L DX ZEBL, MiPMRIZZE LA VT U 2V

b FMECTHEHHL 2. 3HEOEHE 2 NFNIUFT 28

WO, fith MRIV®FE 7 — a v, HBIFHRE
{7 (motor evoked potential : MEP) 7& & D¥éfigE =%V
VI7RHBET RN X 288~ vy ©v 7, fiiodadpE
2 W5 5-aminolevulinic acid (5-ALA) 7 ffiHif 7 v —
YA PAMY—, %ETHS (Fig. 2A).

AR ERIC B VT, AIL/DX/EHb D 7 v
A%RFHT 2. 2L 2 IF5-ALAIC X > TEE 2 FHN I ¢
THRUL T 2 oA TH afiftiicaTchd by, iz
PHYNLVETFTATRETNIE T LI T3 Lwi

203, FEMEmEEE, B, BEEZ & DR D £
FCHL, M, i 7a—HF A4 F A Y =12k D104
LAPYC DNA 37 ¢ & 2 382 P% LY, e X b2
7 LTI Z A3 2 o A% 63, 2]
& (%) ZHEMEESE LRSI ER L 2RI
TYINT=2 L7, 61, 328 BlOMREIBIEIC &
W AR & WS S %2 ROC (receiver operat-
ing characteristic) f#NT L 7z & 2 5, s 2L & IEH D
SR BES LIS 7% EHH L 72, ZoBED 57—
ZIZ & 5T, 15% Z2 /R §Rlis3EE 5 L v, 4% DR
RS Lk, BB Z LTEBINERD,
EHREL BT 2Lz RE L LY (Fig.1). 2o
£ 9T IT Fiozhaeld, AEEHROTEULE & big, T
ELMENEROH BTN TF =T b LG
T—=71T 2 HEORAEPIMEI NS Z ETHD, arti-
ficial intelligence (AI) FIF D7 — & B0 cE % 2
EThs (Fig.1).
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TSRtV =T v 7Y 2574 (0S) &7 7)) %
DRSO Py 27 RICHAL, FiliENOBER%
Y M7= TCERLIEOBAS—FEEETH D
(Fig. 2B), Z—v— MAKREIZ, ALK, HEiE
RRAMBEMIRAED, e HERERR Ao 5 22 11 BRI e 12 32
AEN, 2018 FICHITHH TRy P 7 —2T20 L E
DB % e LRI S Ui e L 2 o iR eE &
%423 % IoT (Internet of Things) FHiAMEM K TiTb
N, BT ERIRATIE 400 B BA_E I IE .0 0
FHivtibnsz.
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Visionary approach for decision
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Fig.1 Visionary approach for decision?

Visualization of biomedical signal is a key factor for dramatic development of medicine such as medi-
cal device CT and MRI and sampling of tissue have changed diagnosis. To analyze the visualized signal,
we should digitize data itself by quantification of signals and segmentation of images. The digitized data
can be something simple and random, and data should be processed, or organized by minimizing an
error, or eliminating false negative and false positive, to transform data to information. In addition, we
had better to determine a threshold through statistical processing. Decision should be made by infor-
mation from multiple sources. Concordance of information from multiple sources could strengthen doc-
tor’s own decision. Conflict or dilemma of information from multiple sources might happen and demand
doctor’s policy which information has priority. We live in an age where Al can perform this information
processing instead of general statistical processing, but in order to perform deep learning or machine
learning, it is necessary to convert analog data into digital data or structured digital data, respectively.

DX': digital transformation, Al : artificial intelligence

Higher resection rate and lower complication rate for glioma
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Fig.2 A : Information-guided surgery for glioma resection at Smart Cyber Operating Theater (SCOT). To maxi-
mize resection rate and minimize complication rate, we need various kinds of information such as, anatomical,
functional, and histological information. All devices providing each information are networked by middleware and
all data was time-synchronized. Anatomical information is integrated to functional and histological information
by update navigation (UN).

B : SCOT network using middleware. By using middleware (OPeLiNK), which is an application of ORiN used in
factory automation, surgical equipment from various companies is connected and time-synchronized data is dis-
played on an application on the strategy desk.

iMRI : intraoperative MRI, DX : digital transformation, MEP : motor evoked potential, SEP : sensory evoked
potential, 5-ALA : 5-aminolevulinic acid
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Fig. 3 Strategy desk screen for a thalamic glioma case
Anatomical information (intraoperative MRI and navigation), functional information (motor evoked
potentials), and histological information (flowcytometry) are displayed along with microscopic images,
operating room camera images, and patient monitoring. Information integration is also possible where
the biopsy site is tagged and displayed in the navigation (arrow). It is possible to communicate with the
surgeon and supervising physician through voice and image drawings, and to play back recordings dur-
ing surgery to provide feedback for decision-making.

FHETIRRT MG T 27 LI E 7 7V Icko
T, E=¥—FkickrnEns (Fig3).

e — AR, REEE GO CHBENEGRE R T
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Fig. 4 Telemedicine using hyper type of Smart Cyber Operating Theater (hyper SCOT)

Emergency surgery was performed in the hyper SCOT M with an intraoperative MRI (A), and the instructor pro-
vided remote surgical guidance (B) using a 5G connection in the mobile SCOT (inset in B). Endovascular treatment
was performed using a newly approved flow diverter at hyper SCOT A equipped with an angiography device (C), and
the instructor provided some remote surgical guidance using the in-hospital LAN (D).
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ICERIRIFE 2T b T 5. ICT Filioshae %, Filis
WD F— L X 2 N—NDIEMETHIERIN 22 I E 2SI g

270, S SICEEANARIGELEDOEEERY M T, 22
Mzl 7 FilhiF— LWL TEL 2 ETH 5.

SEROBHENDEICBID
IT % ICT DRE

PRBIETF D A 72 63, o) B TAi 50 45 N -1l
(Fig. 4C), % L THEBERVIGAIEEIMRIRITIC B VT, Al
L/DX/TEHLER £ EZ 6N, 2D ) 2 T2
LoEREHRAT 2 A — MudstER, RBRIGER O FRE
DMEPT E UL, BEREM O L EHIEETE 23
FEFMiTEYE (Fig.4D) b X DA fTbhd ko icin s L
H7D,

51T, TYINMETELFMLBHIERICE LT
i, BHLD7- O X FIERAIBFHEINE EEZoNn
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