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Background: Catheter ablation for atrial fibrillation (AF), which is the main cause of cerebral infarction and heart
failure, is spreading widely. After the catheter ablation, freedom from paroxysmal AF, accounting for around half
of all AFs, reaches as high as 80%. However, freedom from non-paroxysmal (chronic) AF, accounting for residual
half of them, remains low at around 40%. Under such circumstances, we have recently developed the online
real-time AF visualization system (ExTRa Mapping), and by applying it to the clinical practice the freedom from
AF was greatly improved to about 79%. The system was based on the intracardiac electrocardiogram analyses by
both specific artificial intelligence and in silico.

Methods: This time, we have tried to improve the inference algorithm of biological signals for further improving
the accuracy and efficiency of arrhythmia treatment based on clinical needs of the users of the previous system.

Results: There is a theoretical concern that the unipolar intra-atrial electrogram signal, recorded locally in the
atria, contain far field signals. Therefore, in clinical practice the bipolar intra-atrial electrogram signal, which is
the difference between two unipolar signals, is usually employed to remove the far field signals. However, even
though using the bipolar electrogram signals, if the bipolar electrodes are arranged perpendicular to the direction
of excitation propagation, the signals that should be present is lost. Hence, the ExTRa Mapping system
spatio-temporally complemented the local lost signals in the atria by referring bipolar signals near the arbitrary
bipolar signal. In addition, the far field ventricular signals that should be excluded were automatically removed
from the intra-atrial electrograms with reference to the body surface electrocardiogram. To perform high-quality
signal analyses, the electrodes that record intra-atrial electrograms needed to be in good contact with the atrial
walls. Thus, in this system, in order to reduce the stress on the catheter operator, the indicator to inform the user
(catheter operator) whether the recording electrodes are in good contact with the atrial walls was provided.

Conclusion: Although this is an online real-time clinical arrhythmia visualization system, created based on
medical informatics and biomedical engineering, the improvement experienced here is considered to be applicable
to other biological signal analyses.
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39l ERE A

1.1XC oIz

TR, UFRZERC DA 2D ER RN E &S D EHTED (AF)
WXL, D T —T X BT T —var B (T —T
NT T —ar ETER W T — T VU BEIAART) 23k
Do TV . 72721, ORI HE S D3 /EME AF 123
DIRIERDBK 80% LB — 5T, FEVDIEFREN: (2 9) AF
W T AARIERITH 40% MR EETHD 2.

EOLTBURERE E 2, Bl T4 13, Fe BB THnEE (AD)
Lar B a—23Iab—3ay (in silico) DEAIZLY, K

K% 39th JCMI (Nov., 2019)

-425 -
EIMEREFRFESAS (F20EBFERFRER

EHOHtwmE & R AT Z ATREE LA I A - U7 L
XA KGR R FE R4/ > A7 2 (ExTRa Mapping™, HA
KBTI (B1) ZBHZE L7239, £/, 2015 4F 8 H OIRHK
e, UPBEO IR B 20 7KER(27-46)% % THRIR IS H 2358
WENT-ZET, T —TNT T —arHOLWNLERIC
HSERNENE AF DUT IVEA LBRGAEASTTREL 720, FEFE
1EME AF 123 2IRIEERDN 19% ICE CRIBICES NI
TEEREL .

2. &

FHMAR)



3-E-1-08/3-E-1 : —f& 11 Mg - A5 50

ExiRa
Mapping

E1 ExTRa Mapping DV AT LIEE
FAHRAFRULEHREDOA VI U7V A4 LR KA AR
B8 1E Y 2T L (ExTRa Mapping™) H LU EE B RE DEL R

A fal, Fex TIEFEIENE AF JRIRISOD DGR =— XD
F0&, KIAT LORRETF — LA NLDO B RIS Z
BT, FEFRIENE AF 1BIROSHARLREE I LR {ba 3
BT, ERMEEOHERRT VTV R LDUGEE R T-.

3. HER

ZHEh, DENORFT CRRESILD HME ED LN
EX T, FEBMICIA ST O XTI T TR, SRR
WS R DNE S N AHE XTI~ AFADIE BLL TSN
2. FLERITIELAG SIRT S LIRS T VIRt ZH LTl
BERORE T (o )DL EbTE. Ll
W5, [FHEHL QOO B SIS, Feek BT 572
DINETTIRDD>, RBIDOA RN ENE N, 2T, L
722D EMBFFE D25y (BEHE) 23 H 528 T, =5
DRTAZ B ZHEBRL, TR ORI DE B EHET IO
IR E T DDA THD.

T, RUAT AT, BEH»D FRFEIRE ML CLE
PIZHRASNTZIE S D 20 b7 —T7 /L (K2A) Trodk
L7z 20 D HMRIE S, ZhE 2 ST OB TS L
LCHHLE 32 HORRE 5, 2L JEAADE B Dt
(& CEX I 9 BORARBGRE B, 71 41 18O X
g5 (H2B) % W CLEHRDIETE 5E2 T8k
FRUTZ EC, A 2 %KL, in silico THEHLzER
D ETEENBALE I SULEEE AL T b (R2C) .

— HitfE
— Wi

BTN jp silico JEENELALET

= [) m

K2 ExTRa Mapping THL\3 20 i 8h7—FILEESHEHT
A, BEER 20 BHT—TIL. B, BB, WiB, REESHE.
C, ZAMAYVAIEALE in siico SEBNERLICE IR,

H39MH EFE R HE A K2 39th JCMI (Nov., 2019) -426 -

\
RECEARA

LA —_— -
ILER A"

K3 PUIBFETREHINDIDRDERDREFRERER
A BIBEBORENHEGEOMEZEFETLISE.
B, MiEEBOEENHRELFEORZLEALIES.
C, ExTRa Mapping ICH(T2 ABIEEH5E 7L TV X L.

72720, AU PR EBOBLE 2N DB D BB R
DAELPATREE (BBA) RT3 ThY, BB GO
MEEEMAOLA (R3B) I, fFETREE SN 5T
72U, DA AN O BB RIR IR & LI EEE 2 DT, W
FREEMROBLE R TE FOMM B LELAISND DT, M
DE AF BRI B TEAR,

FZTCH AL, T2 B EDIIRIEETY, % 0 B
D A O BARAF B DX A7 LB EGE A B B LR NG,
JRFTORDNTAZ BERFZERIMNCAHTE T 28R AT OF
NAYRALERGEE LT, £99HIET, AF BHBLOIEE M E
DIRLT, LEHRDEFDOEH BREL SO EEE
FALIRA LB HZ LTI

72, BERESENE, DHNOEBRAETET HEMR
DIDERE TR L QWD BN H D08, e o —
) \AB 2 DAV —B %[, ExTRa Mapping O
VAT 2= AR LIZE T, 22— DT — T VAREIT)
MHAN A% KIBITBR I C &7z,

4 EREERE

o2 1FRIEENROT 7 L — a AR D D DR = — X%
HZEREL T, ERIFWRS - ERE TS, R0
A TA L VT NEA DERR BRI L AT DA BRS L
7o EBIT, ENEAWE AFIBIROEHEGEICIROL A
T, FOVAT LEAS BB LET T,

Alal, Fx BB RUTERE BT 7 LT VAATL, B
DHCEF) - TR RV G2, B ~O MR REZ
Foblg s S A BRI R SRR S Th D s
D5, 53 BRI BRATICH IS FTREE 35 2 bz,

5. HiEE

AWFFED—EIEL, SCRRVFA ORI B 0 1
% (C) (16K09431, 16K01386, 16K01433, 17K01366),
(B) (16H05238), JA% (A) (15HO1801, 18HO4161)50 Bk
T T

S &3

1) Haissaguerre M, et al. Circulation 2000 ; 102 : 2463-5.

2) Ganesan AN, et al. ] Am Heart Assoc 2013 ; 2 : e004549.
Sakata K, Ashihara T, et al. ] Arrhythm 2018 ; 34 : 176-84.
FRE RN, B EHRY 2017 5 37(Suppl.) : 796-8.
FRE RN, B EHRY 2018 ; 38(Suppl.) : 750-1.

w
= T T =

4
5

BIEERIFRFEEGAR (B20EHAEREFREIFMKAR)



