36: 16

*E Eo

B2 h36: 16-22, 2014

A — N7 F V% 72 A Ao B R R RE B O R S — il ik £ 7 )V —

ZIKEE] /\:1,5) EF[% %
W B R

ML SRR

A w2

EE  [IF5R L H)REARE o Mg R B i3 A MAT HESREDTE T X 3, PR~ kit
ELTWAEDS, ekl 1R ZZL, 2010 Ik L7z 11 B9 r-PA L 1 HDOATH o7z, —IR

ik SNTHBE T r-PA % 5- %2179 X<, B ILER e &
[l EF VRS EIZA~— N7+ > 7 7 1) “RDICOM”

MV 7ERERES O Z X - 7.

ZAEH L, BFoONHSS 227, I CTHgEF— N —IC

—RBBETNVIRER AT — T+ ¥

EET A, EEEEEE MR I RDICOM

T EED & rt-PA OIS & HIWr, 5 28R 5. Lok, HIEEHE L Z20° 5 250 e~k 5

5. [R53]2012 48 6 H~2013 4E 5 A
e[ C A PFAE 70 < FEMET & 72
B o T2 M TOER T REMEATR S 7z,

(el AR 27 212 &

w%ﬁm%éh1ﬂm@ﬁmﬁ%ot5%r%ﬁ#6wml

IR IE T, 4 F T r-PA BIEISA BE

Key words: ischemic stroke, recombinant tissue plasminogen activator, telemedicine, telestroke, Drip & Ship

[FU&IC

2005 4F- 10 A2 23 E T & REFRIR Y MR R0 (re-PA %
) ARBRGE N & 7 o 7225, 2009 4E D 1 4E B rt-PA %
AL, SRAEERE D 25%, FIE 3 RKUHNO®B
SUEBEICHES TS 93%ICE LY. ZhiZid, ek
HoTHTCIHbEEZZ L WEBEMOER L, KFEH O
PR I A rP B PR AT 2 2 &I X B EEHR I 0 B 7S
H5b.

P LN OfFPesfe & LT, e s 28 B 25—k ik
BN TR 2 4T, BIS A H IUETE B2 rt-PA L
ZREL, ZOH%ICSCU % b HbEMENHEET 2 id Tk
BERTTHIENET L. FKrid, 2OX)RvwbY3
“Drip & Ship” ¥ AT A BT B 728, BMZErIE b & RE
AR F SRR BE (REXIRRE), —RBCEAE 7 V9 b & BT
fR UL BE I BE L, W9 BE ] T a0 1T B & H w725
MR RES AL T 5 2 L 2 HICHE 21T o 72,

Ny N2y N &3 e SR ﬂ%ﬁ
FJ It VR 225
”kﬁk%@%%ﬁﬁﬁﬂ%%@
) REAR A1 2 B B % I L A S i T
Al A - AP T R o B
(2013 4F 7 A 25 H3AF, 2013 4F 8 A 28 HZH)

HRAARE P RL 00 i

MRETE

1. HENE R

REARIE AT it-PA FEEDTb N TV AR WO —D2TH 5
MR E 2 7L & L7z %$%%%%’ﬁ%¢émﬁE
P, R 400~800 m O EUHLAT T, JHPH & Al Lic
FNMRRKBEOI NV T I HFIANELTBY, %@@ﬁz
ANLHER 70000 A TH 5. 2 OHUIETRAE L 222K
B, BARTNORT ) O KEEREIERINL Z &

L. LHLaAS, —REEZIT o T B BT s
SREARTT N DR wb®4&&%Fhifi,ﬁ%LLfﬁ

40km, FEBEFXETHH I RMEEST L. B, 2010 F£0
LAERNC, WAEDEEDbN T IRIE SN BE B 42
%T%k,“r#63hﬁumwt%ﬁ%ME%fnyAﬁ
FEOHEIGE R D ) HABHEE 11 B THo77s, -PABEEZ
BRI 1ADOATH-72 BY 10809 B 3 HITHH
Ea, 2 ZIZEEI CT TR R R M2 L 2SI L <TB D
FHIGE o Tz, RHPEELT &AL CTHED L
oo 72 BFEITOVTUE, —REEIRRE TR O @ 5 2 HIl T
%ﬂ@nPAh%#f%tTuﬁﬁ%é.
2. WHREBAIV AT L
S EOWFE T, 8 3 REH LAN (2012 48 9 F DLBEIX 4.5
BRI LAPNY) O BZE b 25t b LT, FTRR b UL B | ﬁ%%£é
NEBERZNRE L. 20X BREPBA SN
] 4 1 355 B D RSB B VY — T AR L LR A e i 1Y


S0410301
テキストボックス
　　　　　　資料５
（平野委員提出資料）



A — b7+ ¥ % F 72 2 R R R B 36 : 17

-114 SoftBank 7 9:55

NIHSSFEE

@ © 81%

test_hikaku

SoftBank 7 12:24 @ © 79% m}
BEUZ 146 B BEAS
SRER:15/21(21) £HED :139
WL:28 WW:81 AEtAE: 0R /42

1 BEGREMTCEE

3 : TERIERG

2 ®ROEULRIE. BUVRIKTRE

REHF : 2013-01-24 14:06:16

Fig. 1
¥ B EE oYy T

L, BEbICHRSZ8E2IToCNHSS A2 7 %25, 5%
sy~ M U BE, BEHE CT MAEZT, B CTH
BEF—N=IZT7 v 7u—=F3 5. ZOM, 47U TREKHE
B2 B PMEIZ A~ — b 7 + ¥ THMEEITH . LERD
11X, FaceTime # HH\WC, BEBEOMBLEEITH. AERIH
Bep®EMEIX, A~— bt 74 7 7Y “RDICOM” T CT Wif§
W (Fig 1)L, REEMEES w2 iERT 5. 1
KeEaaEOBIG & UL, BREHES LW & 2R
L, t-PAT5 %IRRT B, Z0%, FERFE SCU THMK
BREMEET 5720, BhiEANY 275 —, KR ER MmN
ERBETHET 5. HHRoOAN) 277 —ifETld, N3
TH—=NETRRFREOEMZ ¥ v 2 7 v 7 LR Iu%
Bed s ) OV IEE IS, BEE RS TR b
%T 5. FICKBOREBERGERICE, SEEIHRECE 2
W 72 0 BT R H R Be sk S S O F T A5 3R L CRER BE
THET L. T2, tPABRBEEZ LA SOWMRICHL T
1, rt-PA BHER ORI R L, WMEPISEZ Y ) AfE
FBREEICOWTHREICTAHPIL, HEZE/) 2 Tlhltz
BINT 2.

3. EFIVIRERE

Ji B o SRR BE VS R AE L 72 RE AR e | L REAR I P I — D[] 57
KFFBET, RARROZRBEEZHI WHEO—D2TH 5.
EoEE ISR L CIEBames e, fgNE, ey 75—
arvBTF—AREEL, SCURIILDETIEEDOA
LRI CIBMRE T o CWwWhb, T2, — KRBT T VIR
52 L 72 B R rp JLs el W SR 7 SRR - TEIREEE - ALE
TAEL - N 2 R 20K SR 124 OFRBETH 5. B

M1

“RDICOM” TOHHE CT Wif4 (£), NIHSS A 2 7 E (), BREFERG)

FEHVEE & AN AHIRE BB & OIEFEIE DS, FhEul
10 24 B OB E 4T > T b, PERhIumkbeik, [
e R b - MR R B R ARE T B rt-PA R
FOMERRILEE |CHE S LAbE D &, CT AT 24 BE R E M
THETH BAS, EHIBRO7-ODORMIZ % <, WOV LE
ARHNAT Z BARENZIE v, LA Ladss, mbEEEs A
TADOREICHZY, FHEEBFHARBREPEEE#O
A 2E r-PA BIEME I &3 12 2B L7z ISR L T
FaceTime TEMEL L OREZM T & xSk & L,
TIDS—AFE IR WRIG 2 o 7= BB B R i B 2 ST D B
TExRE e L tPABHERIEZ T o 7288 1E, 26l
RERIRBEITIWGR T 5 720D, WakEi & B30 (2R AL
HHHIAT) S EDEETH 5.

BB, EBIGEMZBGT A0S, RERRBEO MY
(R AP R BE O BN 2 0F LT, MRS EE - NIHSS 2 2
T ORI L CIRE 2772, S 512, BEEEE W
FIAFFEBRZ R )R L, ISP OFERR b B
L7-.

4. {HFAkEsR

A< — 7+ ¥ id Apple 1 ® iPhone 4S % i f L 7.
iPhone f} )& ® > 7 b T& % FaceTime I iPhone |7+ Ti#la5 T
X257 VUEEKET, A—L7T FLAREETIUE, B
REMEZEMETICAETE S, A 385 Bl o i 25
BMEAFEEN IS WILE, FEN SRR LAN 2 8 H L 72 Wi-Fi
WET, b LB Cledb e S X — Rl E mi 2 FH L
THEFEASTE 5. %38, iPhone 77V “RDICOM” % &, 4
W W 723 R ERESC S Y 27 A%, B R4AH: TRIART( * 5



36:18 BZEd 36% 1% (2014 : 1)
Table 1 EIEEBFELIE S AT L2 EZHCCI U VT = a3 Y &2To 7415 5ER]
AEWE MR FSEMPT SR FERER WPEE A PWi% NIHSS rt-PA  f% Pk 5

1 89 Bk e =i 16:50 18:32 Jipi A 22 11 O O FAIE

2 84 ik PN FA 14:38 15:13 i gasiin 15 X X

3 93 B AR R 8:45 9:19 it 5 12 @) O ~Jary-—
4 83 B HE P 20:15 21:20 Jixgasiiin 4 X X

5 79 B HE =3 15:00 16:03 Jivi A 22 1 X VAN FEE

6 74 M HE Kk 15:15 15:46 i HS 2 6 X A S

7 74 Bk HE Kk 14:30 15:30 Jipi i 7€ 1 X X

8 85 ik i Ik 12:00 12:58 i HES afi 9 X X

9 72 LRk HE B E H 3:00 6:30 Jl A5 2 3 X X
10 87 7 HE N 5:00 6:17 Jipi 5 22 6 O O SN
11 41 27 EE x 4:00 6:54 i gaaiiin 23 X X

12 40 7 HE 2 6:45 9:40 Jibi A 22 20 @) O ~Yary-—
13 89 ik HE Rk 10:40 14:02 Jipi 4 22 22 X X
14 68 B EES] P 20:15 20:39 Jipi 5 2 X X
15 80 7k EES; x 14:00 14:33 Ji A5 2 9 O O SN

Wk 0 O 1 REAIEE, A ¢ IREF ) O ZREE I,

AT7—MOWTIOL EWHELZDDTHS. “RDICOM X
TRIART #t: 2% iPhone I IZ 26 L 7z WG & 7 7 ) T,
DICOM [if%% 2D F FAMTE 5. DICOM [if%% M €
=7 —IOEWRGE TS T XY, W TR O R
FIF720D720§ 5 2 L TEBEOY A IR - Fi/has
THET, % ETEGREIIE 74 ¥ Fo LA - igd
HINCETE B, 8512, FaT75EEICL v LelD
EWEHOR ) L YR TELE WIS H S, T2, WK
ERICHE LCTE Y, NIHSS A% — Vit - MEFR D W hE
Td» 5 (Fig. 1).

1. &F0OBER

20124FE6 HICARY AT LA OEAZIBL, 20134FE5HF
TO 1AEBIS, FSIE 3 BERILIN (2012 4F 9 H LR IE 4.5 BERY
DN) o zEdhhsge b, Bk Jem Be i ik S - BE
154 Td o 72(Table 1). 5% A5 I, 10 4 A3 i 4% %€ ©
Bz BRI 5 £ 4 SIS RERR BN R MR DR R O
b &P ERR LRI CIRAFIBR 21T o 72, 1 BIE RS
Belciit sz, A 10 2 4 HIZBED 72 ® it-PA @
BB EHETE N, 1 B IBEER CTEETH - /2720t
EHIWF S N7z 54021 it-PA OEIE AT Y, Drip & Ship ¥
AT L THBEEAT > 72 (Table 2). BEAREE L TH 5 NIHSS
A3 TR CT AR T 35 FTEY 204 5 THo
2. TOH, AX—+ 73 yEALTHEMEICHEL T
t-PA ¥ 5% Bi#G§ % £ TlE T 48 57 Tdh > 72, Drip & Ship
AT o 72 4 BIIWA 2 SHEHEMG E T 60 5 AN THIATTE
7225, 1 B BAZHATE B2 LT I 55 20 75 2 D 8 B
L, G CORMIII o7z BB, WEPIEM»FE

x 1 7 L (P g e Ciaik)

FiZSHAT L, 27 REN 2 LN A F VA D%
B, 2 ehro7.
2. fEFIRR

PUFICARFE 7% 2 FEBI ORB % TR T

SEB 2 1% 93 iR D J T NPRBRIERR I AT L C\Wv7z BR
e L BAEMLEMBI OMESH Y, TV T 7)) v &2 NIRRT
THotz. 6 4271 HO 8455, BB HOHITLRKRLEN
&, FEBRBEAHBL L2720, EHICHAaHEZERL
72 9 WE20 TR BR P SL i BE B A L7z, 9 BF 22 S IC R
RBIIET 2 & & HIC, FRL— MR, BRIl OERET-
7o PRESERICIERRE, A ORIRIL R % f2%, 9 1R 34
SO NIHSS A I T 12 i CThH o7z, 9RE3S I CTEICE
B L CHEI CT 2k, MIMMEORE 2RO o7z 9k
45 IS HEAVRITR Y, 9 B 46 SR EMWRE, 9 K 55 4012
MEARAEASH 72, PT-INR (& 1.55 TZ O % & T
t-PA OB HIFIZ 2 {, 10 B 12 512 rt-PA B 2 BAIG L
72, 10 16 4\ BTERIHB ARTRZ B L TAY I 75 — k%
PLEE, BRI 10 W 34 I PTER R R e < DAY R — RN
AT CHIZE L7z 10 #5602~ a7 —H3BRe L CRER
FEEEIZ A, 1R 9 IS HZE L7z, BTgEh w2 &
) R— b F ClRMERPISERROER, ~V a7 % —HNTIidhE
KIRBEDERASFAT L7225, T R N4 & v 4 VICR
Wi oz 11K 1150 rt-PA K TH S CNIHSS 2 27
110 e EH R L, BHE MRI - DWI C, AHUHEIEREICHRE
G A EDD, MRA CTRIEBRERICHELZD Do
7z, DEHB OSSO OEEMERIE L BIL, 7V v
F60my HEMIEZRGL. 6 H 28 H, a9 24 BififR D
JHIER CT TR NI T SR E O MM ZAL % R0 7275,
ZFHZ X BEIREE R o7z, ZRTPBEEIT, ~8) ¥



A — N7+ % N 7 A o B R e g 36:19
Table 2 Drip & Ship FEf1
KB AR MR FOE %E;I;nf‘szff (i)léli%~ WPGERS e ASPECTS NERART b
KBGD) CTG) e () () EUR) HIROD) KBRS 4B B MRS
1 89 Lk 175 0 22 10 11 6 3 4
122 18 35 53
2 93 Bk 87 18 22 10 12 12 9 5
35 17 35 52
3 87 &k 133 31 57 10 6 4 0 0
77 25 31 56
4 40 T 200 17 25 7 20 8 1 1
175 5 20 25
5 80 &M 194 19 21 10 9 4 5 3
33 42 119 161
Py 718 157.8 17 29.4 11.6 6.8 3.6
884 214 48 69.4

OFFEMIEE TN T 7 ) YRR L7z DIEENIEARE D &
WBWIT, TNVT77) VI ZRFEi BB 5 8L
L, 7H17HIZUANE)F—3a Y HIY TR L7, BE
BEOD NIHSS A I 7129 1, mRS X5 THho 7.

HEBI 51X 80 DL TH 5. BILEMBIZNH Y, T
T )R EINTWEN, RAENMBRLIFLIETH-
7. 5H30H 14K, HETHTICHE S TWZRE2 LRI
SMTHRLRY, Mol #Ebiz. TROBEIZEH), X
AR 2 BT LR R lciftk s e 1433 50
FIBEREIIIELZOD BB Z ROT, Blx iz CE:L
72720, LIES KBS RTREZA LN TWZ, 15K 15
S CTEICRE) LEIR CT 2k, 15 K 42 51 asbk
R - TE&7 WA E 572 16 BRICER MEAIHER S h
7o, COOWEE T NIHSS 4 B, 16 [ 30 - (CRE X Be s P R 12
A= — b7+ Y CHEL, B CT TRIEMEZLI 7R
17 I o NIHSS
23739 HEBLMENTH D EFHEMEICH]EL, 0
T t-PA K G-OFRPBH Y, 17 FF 16 5712 it-PA OFL %
R L7z 178 18 Ik 0720 OB HEZ ERF L,
17 1 25 S0 BCGRHATEIAE L7z, 17 BE 37 SIS REKm e L2 1)
T L, 18 WE27 ICHIE Lz kb, FEMANA
FNHA U ERIERLTWZD, KREREE o7 RE
UH{ MRI - DWI Tld 45
MEAMI, i, AREIEICREZ D, MRA TIEA#
KIMEIIRAS P2 LLRE TH#Ai L Tz, SERDWHMEN TH -
7etz®, MEPIREIZATO TIRAAIEE CREE A L
TR DO AT L7225, EWIIILEL, BEOME
Wi BHMMB 2 &% FE L NIHSS A2 75 e kol

#% HFH L 72 MRA T34 PCA QBT B2 87z, O
BN ED 23 I K 00 L RPN SEMIE D IRFEFBWIT IV 7 7 VIZ
X BZRFBIEIT)NEEL, 6 HSHIZUNE Y F—T 3
vHW TR L 2o 72, BEEREO mRS 1X 3 Th o 7.

Z

FEAE 3 5 [ DL 0 2 IR 221250 L T rt-PA BHEFRIL DS
U ENTTESB LA, ZOWBIEEZT 5 BEIZKR
ELTHRVOPHIRTH 5. 2012 FI121FZ O @IS ASIIE
45 BN O ST ZEIC TR S h, ElR LI —
HEEZETLIHENHLLDOD, ZOHRBEOBRELZITS
BED 23 EBMNT 5 EWFESN TS, —FT, BED
EZAHEZORBICHEE SN TD, -PARBPERTE S
BHICWE R, BETEMEREOME» DS, LrLh
o, BHEICE o TREEBICERE LS B —LEREE X
LB ENEE L, EBERIIRIE—DOOMIEL &
D135,

RIS O H 5 RE B % R IEIR L, #8012 Drip & Ship
FEMBTE A, —ET t-PA BEHEHREE L AR S % 85T
LTWiRWwEdH - 72 rt-PA F 5/ 15 53 T & OMifRa=
AL ETH B, BNTHRET LI EICHELTHY,
COFIIAEBLA L TETOURVIEN D H - 72 WIEEHE
B IZHE 5 T, 154 & ONIHSS &Ffi, X4 ¥ v+ 4 ¥
F vy Z2IFTERIRETHo72. THIEEL T, BH)
moH N FRE EMED S ORRABTDRESAT ST
Hotz Fio, tPARHELG LBV OOWRIIOVTIE, &
SRR 57— 7 IR, HEhICARNA
BLEBAOMIBICERA»H L2 D, +AICHPL TS

=

s



36 : 20 BiZEdR 364175 (2014 : 1)
Table 3 fHDEMBER S AT 4 & DOHIEK
Hub/Spoke  Hif§ 5 WEE Y AT A IR E A
TEMPiS 2/12 [LIREL S YFthvyI7 L VA -
REACH 1/8 DICOM [} {43z 3% FLE+EFFAAT +<4 7 175 BV (%95 77H)
TESS 177 DICOM [ {58z 3% FLE+EFF AT + <4 Y 8000 NIV (¥ 76 J7H)
STARR 12 - TLE+ETE I AT + <A77 -
STRokE DOC 1/4 DICOM [Hij {5 2% FLE+EFFAAT +<A 7 -
CALDERA 1/1 iPhone 4S (RDICOM) iPhone 4S (FaceTime) #2557 H
Table4 ;%3 Drip & Ship & FI & @ L
Martin-Schild®>  Pervez Lazaridis 5 CALDERA
XA (%) 65 73.6 68 77.8
B (%) 44 429 47.8 20
SEBIEL 84 84 185 5
FEAED O rt-PA $£5- F TOFIHIER (5) 150 140 152 157.8
FEE ~ e b (43) 65 - 60 88.4
Febe~ rt-PA 5 % T (4) 85 - 90 69.4
NIHSS % 27 (F1)
R BElE 10.7 13 10 11.6
24 IRERE £ - - - 6.8
B e - - - 3.6
M PITEFEE N (%) 20
SEEEHE mRS 0~1(%) 30 - - 40
SE PR BE RS N L (% ) 6 4.8 1.6 0

L EDPUETH 5.

Fa OEBERTIZ Y AT L EMOEBERE S AT L ED
W% Table 3 IZ/R L7z SNEFTIRMEESNTVWELEI AT
27N%, WHREERE & LC DICOM Hif§%iE% LE= % — i
MCTSWLTW5b0O0% . @EklclE, FLE - 5t
AT A TRENEY MotV AT AERMBHLTYS
WaN% L, BMEEICREZAEIP 2. BADV AT
DR ERIIEGRE 7 vy O — F 352003 — =k
HE2HEST S A< — M7+ ¥ (iPhone) DA TH V), LB
MY AT LOWENRTESL, S5, Wi - mEDED
FaceTime # fIH1$ % 72, BIMOAHITBREBEHOARICT
Exwv, LPDBAT— b7+ VIERT Y MCALZKEED
O, WEHEDZONDE=Y —, EFFTARTEV AT LH S
TR L TBCRER 2L, HIFBEFSOREE S 2|
EHD &H 5 WD EHCERER IRV TRETSH 5.

T, AN— 74 YEHORENRBSEOA L
TR VA TIZAEAET 5. Demaerschalk 513, iPhone 4
WZHEH S T B FaceTime BEBE % F W 7203 FR RS %48 O NIHSS
A7 ENRy KA FZEONHSS 227 L2 L-E

BABEREI o E WG LY. A DY AT LTI,

FEHMENTT - 7255 % b 12 r-PA DB % KW 5 75,
HIEZRICE > TINEMY) L DTHETH Y, L0 IEMR
TEMROPIH AT LEZONS.

# 7 O Drip & Ship #t 17 1Y & @ H#E % Table 4 1278 L
7. Fex DM, EBESELESHELRL, ZhORT
HHMR SRR LA LIITELRVD, BEOWELD
WRER, 2o I ADHE 2R B AT A 72 2 LA TH
B, Gk EFIOEBEHICE > TE SR HMESZ AT 50
B 5.

BB, 0L ERBEREIIEY AT LWL, WLD20D
AT S, TR0, EEEFEZE LTV
ERBEDEME DS, t-PA 5O EZHE L TRW2TH
4. Bmomy, EhigkL, EHIZESBEL VW THEEY
TAHI LI TERVY, ETHBREIIBT S, —H05H
TILHERBERE S D 5N T WA, HFERIEHIR TO MK
WREEEEDS, TNERBRICIDbNL Z EBEENL. KIS,
LM OMEN D 5. tPATGEIT - 2B AICHEETE
LHBamEmEx, HLrOERBERSATLATIELLHEH
EL TR, —KEEE TIVIREEILAE Otk 354 2 5572
B, REBIEEM D rtPA ZEEH > TR WZORETE
v, FIZIEZOMEEZWETE S TELL ) EHDES



A — b7+ ¥ % F 72 2 R R R B 36 : 21

ns.
/W

AR = b7+ VAV EBEBEES LT LI LI
$oT, HMEOWRW—KKEMEETSD, tPA #5130
fEChors. RYAFAERHTZILICLY, BEHEC
HRFWMA R L, %) ORBET nPA B 545C X 57
MDD 5. BURTO S BlE, HERGR CHHREITR
5, SEBIOERUC X o TRIMN 2 Wit $ b LN D 5.

AL O—EILEE 38 | H AR E R &5 (201343 H
23 H, WEISTHEL..

&

FEA AR BR AR M I ms Bl e v - P TES e E ar B R 13, MBI
BEFEFAFTIIC D L LCEIC & o TREE S, FEARE - fig
RREDVFETRE 2D, ZOREBERTERY AT 2 2B L.
P b S BE LS 35\ T, B4R Z B 1) T r-PA TR FERE O B i
IO LCTIHE, BER, $@dbk SRz Lo 52l 0HF
FRICIRAHR L L5

SE 3

1) SFWHERE], B, /IR ¢ rt-PA BHERD (IV it-PA)
DRGNT 7 & %o 7@ S EN] (GEAE 3 ReR LA o g 28
DIFNT. ANFRFEREAS AR T — 5 N2 7 2009. K
5, LS, 2009, pp 94-95

2) BASZ, KEH—, ENEYS  ERERS AT LS
VB RN R T o> DICOM RO REFRMIE. H A m R
WA HERE 72 224-227, 2011

3) Demaerschalk BM, Miley ML, Kiernan TE, et al: Stroke tele-
medicine. Mayo Clin Proc 84: 53-64, 2009

4) Audebert HJ, Kukla C, Clarmann von Claranau S, et al: Tele-

medicine for safe and extended use of thrombolysis in stroke: the
Telemedic Pilot Project for Integrative Stroke Care (TEMPiS) in
Bavaria. Stroke 36: 287-291, 2005

5) Wang S, Lee SB, Pardue C, et al: Remote evaluation of acute
ischemic stroke: reliability of National Institutes of Health
Stroke Scale via telestroke. Stroke 34: e188—e191, 2003

6) Wang S, Gross H, Lee SB, et al: Remote evaluation of acute
ischemic stroke in rural community hospitals in Georgia. Stroke
35: 1763-1768, 2004

7) Wiborg A, Widder B; Telemedicine in Stroke in Swabia Project:
Teleneurology to improve stroke care in rural areas: The Tele-
medicine in Stroke in Swabia (TESS) Project. Stroke 34: 2951—
2956, 2003

8) Miley ML, Bobrow BJ, Demaerschalk BM: Stroke Telemedicine
for Arizona Rural Residents (STARR) [abstract]. Cerebrovasc
Dis 25(Suppl 2): 101, 2008

9) Meyer BC, Lyden PD, Al-Khoury L, et al: Prospective reliability
of the STRokE DOC wireless/site independent telemedicine sys-
tem. Neurology 64: 1058-1060, 2005

10) Anderson ER, Smith B, Ido M, et al: Remote assessment of
stroke using the iPhone 4. J Stroke Cerebrovasc Dis 22: 340—
344,2013

11) Demaerschalk BM, Vegunta S, Vargas BB, et al: Reliability of
real-time video smartphone for assessing National Institutes of
Health Stroke Scale scores in acute stroke patients. Stroke 43:
3271-3277,2012

12) Martin-Schild S, Morales MM, Khaja AM, et al: Is the drip-and-
ship approach to delivering thrombolysis for acute ischemic
stroke safe? ] Emerg Med 41: 135-141, 2011

13) Pervez MA, Silva G, Masrur S, et al: Remote supervision of
IV-tPA for acute ischemic stroke by telemedicine or telephone
before transfer to a regional stroke center is feasible and safe.
Stroke 41: e18—e24, 2010

14) Lazaridis C, Desantis SM, Jauch EC, et al: Telestroke in South
Carolina. J Stroke Cerebrovasc Dis 22: 946-950, 2013



36 :22

BiZEdR 364175 (2014 : 1)

Abstract

Cooperative attempt of telestroke based Drip & Ship type emergent referral:
Aso model (CALDERA)

Shoji Honda, M.D..,"? Yutaka Kai, M.D., Ph.D..>> Teruyuki Hirano, M.D., Ph.D.”
Koichirou Usuku, M.D., Ph.D.,” Masaki Watanabe, M.D., Ph.D.,” Yukio Ando, M.D., Ph.D.,"”
and Jun-Ichi Kuratsu, M.D., Ph.D.?

YDepartment of Neurology, Faculty of Life Sciences, Kumamoto University
»Department of Neurosurgery, Faculty of Life Sciences, Kumamoto University
*Department of Neurology, Faculty of Medicine, Oita University
YDepartment of Medical Information Science and Administration Planning, Kumamoto University Hospital
>Department of Cerebrovascular Disease and Acute Coronary Syndrome, Kumamoto University Hospital

Background and Objective: In the Aso medical region of Kumamoto prefecture, no facilities are capable of pro-
viding acute revascularization therapy. Therefore patients for whom this procedure is indicated are thus transferred to
another facility outside of the Aso city. However, because transfer takes approximately one hour, intravenous recom-
binant tissue plasminogen activator (rt-PA) was administered for only one of 11 patients transferred for hyperacute
ischemic stroke in 2010. In order to enable rt-PA infusion at the hospital to which these patients were first brought,
we aimed to establish a telemedicine system between comprehensive stroke centers and primary emergency model
hospitals using smartphones.

Methods: When a hyperacute patient is brought to a model hospital, the physician in charge uses the smartphone
application “RDICOM” to upload the National Institute of Health Stroke Scale (NIHSS) score and head computed
tomography (CT) images to a server. Based on the RDICOM information, a stroke neurologist at the comprehensive
stroke center then decides on the indication for rt-PA and instructs for infusion (“drip”) to be carried out. As this treat-
ment is highly specialized, the patient is transferred (“ship”) to the comprehensive stroke center while receiving intra-
venously rt-PA.

Results: During June 2012 to May 2013, a total of 15 hyperacute patients were brought to the model hospital;
rt-PA was performed for five of these patients without complications, and the door-to-needle time was almost one
hour.

Conclusion: Remote support using the present system may enable rt-PA therapy to be performed in regions

where it had not been previously possible.

Key words: ischemic stroke, recombinant tissue plasminogen activator, telemedicine, telestroke, Drip & Ship

(Jpn J Stroke 36: 16-22, 2014)
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Abstract

In the Aso area of Kumamoto Prefecture in Japan there are no hospitals where
stroke patients can receive acute-period revascularization treatments. As transfer to an
out-of-area hospital takes approximately an hour, the interval between stroke onset
and arrival at the distant care facility is long and of 11 patients transferred in 2010,
only one received recombinant tissue plasminogen activator (rt-PA) therapy. Therefore,
to make it possible to deliver rt-PA therapy at the primary emergency hospital we
developed a telemedicine system that uses smartphones for communication between
the out-of-area comprehensive stroke center and the primary emergency hospital.
Patients with acute ischemic stroke are taken to the primary emergency hospital where
the physician in charge uses the smartphone “RDICOM” application to upload the
NIH stroke scale and a head CT image on a server. The stroke neurologist at the
comprehensive stroke center then assesses the case and uses “RDICOM” information
to make it possible to deliver rt-PA therapy at the primary hospital (“drip”). Patients
requiring special treatment are transferred to a comprehensive stroke center (“ship”);
during transfer rt-PA is delivered via intravenous drip infusion. Between June 2012 and
August 2013, fourteen patients with acute ischemic stroke were taken to a primary
emergency hospital in the Aso area. Of these, 6 underwent successful rt-PA therapy
under the telemedicine-facilitated direction of an out-of-area stroke neurologist. At the
time of admission, the mean NIH stroke scale of these é patients was 14.5. After rt-PA
treatment it was 3.2. No patients suffered hemorrhagic complications. With the remote
support provided by our smartphone telemedicine system it is possible to deliver rt-PA
therapy even in areas where such treatment was formerly not possible.

ABBREVIATIONS activator (rt-PA) therapy has been covered by medical insurance
since October 2005. However, of stroke patients living in Japan
only (2.5%) received rt-PA therapy in 2009 [1]. This may be
attributable to the lack of stroke specialists at the admitting
hospital or to the failure of patients to report to the nearest
medical facility despite the presence of stroke symptoms.

RT-PA: Recombinant Tissue Plasminogen Activator; Nih:
National Institutes Of Health; Ct: Computed Tomography; Mrs:
Modified Rankin Score; Mri; Magnetic Resonance Imaging; Mra;
Magnetic Resonance Angiography; Caldera; Cooperative Attempt
Of Telestroke-Based Drip And Ship Emergent Referral - The Aso

The Aso medical district is located in northeastern of

INTRODUCTION Kumamoto Prefecture in Japan. It is in an area surrounded by
In ]apan‘ transvenous recombinant tissue p]asminogen an outer rim of mountains that encloses hlghlands 400-800

Cite this article: Honda S, Kai Y, Watanabe M, Hirano T, Usuku K, et al. (2014) The Cooperative Attempt of teLestroke-based Drip and ship Emergent Referral
- the Aso (CALDERA) model. J Neurol Disord Stroke 2(2): 1046.
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meters above sea level. The population in Aso is approximately
70,000 and rt-PA treatment is not performed at local hospitals.
Most acute stroke patients are taken 40 km by ambulance to
a secondary emergency hospital near Kumamoto City; the
transportation time is approximately one hour. During 2010,
of 35 patients with suspected acute stroke, 11 suffered acute
cerebral infarcts and were transported to undergo rt-PA therapy
at secondary hospitals within 3 hours from onset. However, only
one patient arrived in time to receive rt-PA treatment. In the
other 10 the interval between stroke onset and their arrival at
the secondary hospital was too long for effective rt-PA therapy.

This indicated that a new system for the administration
of immediate drip rt-PA therapy at local primary emergency
hospitals was needed in this geographic area (“drip”). Then these
patients can be transported (“shipped”) to a comprehensive
stroke center for the completion of rt-PA treatment. We designate
this method the “drip and ship” system and its system was called
Cooperative Attempt of teLestroke-based Drip and ship Emergent
Referral - the Aso (CALDERA) (Figure 1). The Aso area had the
most famous CALDERA in the world.

MATERIALS AND METHODS

Our case in point is a patient who was transported to the
local primary emergency hospital (Aso Central Hospital) within
3 hours of stroke onset (4.5 hours since September 2012). At the
time of admission a blood test and neurological examinations
were performed to determine the NIH stroke scale. Then chest
X-ray- and head CT studies were performed and the images were
uploaded on the server. Simultaneously, a stroke specialist at the
comprehensive stroke center of Kumamoto University Hospital
was contacted by smartphone to determine whether the patient
should be transferred for further neurological examinations.
The stroke specialist referred to the CT images provided by
the “RDICOM” smartphone application to determine whether
there were early ischemic changes or other abnormal findings
and submitted a preliminary assessment. With the iPhone 4S
smartphone it was possible to connect to Wi-Fi via the primary
hospital’s wireless LAN system and data were available via a 3G
circuit. The system, produced by TRIART Co. (Fukuoka, Japan),
also transferred the NIH stroke scale.

To rule out contraindications for the administration of rt-PA,
the patient’s eligibility for thrombolytic therapy is established
at the primary hospital. For additional treatment at Kumamoto
University Hospital, weather permitting, the patientis transferred
by helicopter; in bad weather or at night transportation is by
ambulance. If no improvements are seen by the time the patient
arrives at Kumamoto University Hospital, an MRI scan is acquired
to determine the appropriateness of thrombectomy using Merci
or Penumbra systems. In the absence of large hyperintensity
areas on diffusion-weighted images and the existence of a
mismatch between diffusion- and perfusion-weighted images
thrombectomy is performed within 8 hours after stroke onset.

RESULTS

CALDERA was started in June 2012. By August 2013, 19
patients (10 males, 9 females, age range 40 - 93 years) suspected
of having suffered a stroke within the preceding 3 hours (4.5

, Cooperative Attempt of teLestroke based

Crsgin. Drip & ship type Emergent Referral
w2\ (B [E [RA Aso model

Aso Central Hospital
(Kumamate University Hospital) ( primary emergency hospital }

FaceTime - |

RDICOM

Transferred
(Ship)

ﬁ ) t-PA start
{ | i = Dri

W_ﬁl -] f (Drip}
Figure 1 The CALDERA system. Cooperative Attempt of teLestroke-based Drip
and Ship type Emergent Referral: The Aso model.

hours since September 2012) were admitted to Aso Central
Hospital (Table 1). The diagnosis at the time of local admission
was cerebral hemorrhage in 5 and cerebral infarction in 14
patients. The NIH stroke scale in the 19 patients ranged from
1 - 29 (mean 10.0). In these patients, six patients received rt-
PA treatment. The NIH stroke scale in the 6 patients ranged
from 6 - 29 (mean 14.5). Between 5 - 42 min (mean 20.3 min)
elapsed between their admission at Aso Central Hospital and the
acquisition of CT studies. As the interval between CT and rt-PA
delivery was 20 - 119 min.

The NIH stroke scale was 3 - 12 (mean 6.2) 24 hours after
rt-PA administration; at the time of discharge it ranged from 0 -
9 (mean 3.2). The modified Rankin score (mRS) 3 months after
rt-PA treatment was 0 - 1 in 3 cases, 3 in one case, and 4 - 5 in 2
cases (Table 2).

CASE PRESENTATION

A 40-year-old female Aso resident (case 12 in Table 1, case
4 in Table 2) sustained a fall in her kitchen at 06:45. She was
admitted to a local hospital where a CT scan showed no bleeding.
She was drowsy and manifested global aphasia and complete
right hemiparesis. At 09:40 she arrived by ambulance at Aso
Central Hospital without a change in her right paralysis and
aphasia. A CT scan showed no early CT signs (Figure 2) and an
Edaravone drip was started. Her NIH stroke scale was 20. As rt-
PA delivery was not contraindicated it was started at 10:05 (3 hr
20 min after her fall).

With a physician on board she was transported by helicopter
to Kumamoto University Hospital where she arrived at
11:21. Although her right paralysis was improved, her speech
disturbance was not and her NIH stroke scale was 11. Diffusion-
weighted MRI showed a small hyperintensity area in the left
insular cortex. Magnetic resonance angiography (MRA) yielded
a poor image of the left middle cerebral artery branches (Figure
3). Therefore additional interventional treatment targeting the
left middle cerebral artery branches was delivered with the aid
of a Penumbra system. Post-treatment angiography showed
complete recanalization of the left middle cerebral artery
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Table 1: Summary of 19 patients suspected of having suffered a stroke within the preceding 3 hours (4.5 hours since September 2012) were admitted

to Aso Central Hospital.

Case No. Age Sex NIH Stroke Score Diagnosis Rt-PA
1 89 M 11 cerebral infarction +
2 84 F 15 cerebral hemorrhage -
3 93 M 12 cerebral infarction +
4 83 M 4 cerebral hemorrhage -
5 79 M 1 cerebral infarction -
6 74 F 6 cerebral hemorrhage -
7 74 M 1 cerebral infarction -
8 85 F 9 cerebral hemorrhage -
9 72 M 3 cerebral infarction -
10 87 F 6 cerebral infarction +
11 41 F 23 cerebral hemorrhage -
12 40 F 20 cerebral infarction +
13 89 F 22 cerebral infarction -
14 68 M 1 cerebral infarction -
15 80 F cerebral infarction
16 77 M 29 cerebral infarction
17 92 F 6 cerebral infarction -
18 71 M 9 cerebral infarction -
19 79 M cerebral infarction -
NIH: National Institutes of Health.
Table 2: Summary of six patients received rt-PA treatment.
attack - treatment (min) NIH stroke score mRS
Case Attack- CT ~ treat-  admission ~ (at3
Age | Sex ission ~ ASPECTS is-
No. < Admission Ac(l:r;‘u(smﬂi(:; ment Treatment on:i?)l:ls Alflt::rz: At discharge months
(min) (min) (min) after)
175 10
1 89 F 11 6 3 4
122 18 | 35 53
87 10
2 93 M 12 12 9 5
35 17 | 35 52
133 10
3 87 F 6 4 0 0
77 5 | 31 56
200 7
4 40 F 20 8 1 1
175 5 20 25
194 10
5 80 F 9 4 5 3
33 2 119 161
101 10
6 77 M 29 3 1 1
60 15 | 26 41

Figure 2 A CT scan showed no early CT signs at admission to Aso Central

Hospital.

cerebral artery branches.

Figure 3 Left: Diffusion-weighted MRI showed a small hyperintensity area

in the left insular cortex. Right: MRA yielded a poor image of the left middle
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branches at 13:47 (7 hr 2 min after onset) (Figure 4). After 24
hr her speech disturbance disappeared and her NIH stroke scale
was 8; at discharge it was 1 and her mRS was 1 three months
later.

DISCUSSION

In Japan, the administration of intravenous rt-PA therapy
within 3 hours of acute ischemic stroke onset has been approved
since 2005. However, relatively few patients have received rt-PA
treatment. In September 2012, the approved interval between
the occurrence of acute cerebral infarction and rt-PA delivery
was extended to 4.5 hours. Although the patient age and possible
contraindications must be considered, we expect an increase in
the number of patients who would benefit from rt-PA treatment.
In rural areas there are few facilities that can deliver this therapy
because specialist in treating acute stroke patients tend to
congregate in urban areas. Consequently, to help acute stroke
patients living in remote areas, an information-technology-based
system that facilitates a remote diagnosis is needed.

The usefulness, reliability, and safety of telemedicine systems
have been investigated [2-8] (Table 3) and the ability to transfer
DICOM images for viewing on monitors is highly valuable.
However, such systems require large capital investments and
they tend to be cumbersome. As our system uses a smartphone
to view the images and a server for the fast and easy uploading of
images, it can be implemented at a relatively low cost. Even when
an acute stroke specialist is not available at the stroke center,
contact can be made via the smartphone.

The usefulness of remotely-performed stroke examinations
with the aid of smartphones and the FaceTime application
installed on iPhone 4 has beenreported [9,10]. These instruments
facilitate the transfer of the NIH stroke scale and of CT images
to specialists at the comprehensive stroke center and allow the
oral and visual presentation of patient data and of the patient’s
condition by non-specialists at the primary emergency hospital.

The “drip and ship” approach to treat patients with acute
stroke has been evaluated in the literature [11-13]. We found
that the interval between our patients’ arrival at the emergency
hospital and the inception of rt-PA administration was
approximately 64.7 minutes. This complies with the international
guidelines of the American Heart Association [14]. Although
our study population was small, none of our patients presented
with symptomatic intracranial hemorrhage and 3 of 6 patients

Figure 4 Left: A left internal cerebral artery angiogram (lateral view) showing
obstruction of the left middle cerebral artery branches. Center: The Penumbra
system was used to address the left middle cerebral artery branches. Right: A
left internal cerebral artery angiogram (lateral view) showing recanalization of
the left middle cerebral artery branches.

Table 3: Comparison of telemedicine systems for stroke.

Data
Hub/Spoke transfer System Cost
TEMPiS 2/12 Picture Videoconfer- i
transfer ence
Television +
REACH 1/8 DICOMdata .40 camera 10000 dollar
transfer ;
+ microphone
Television +
TESS 1/7 DICOM data video camera 8000 dollar
transfer .
+ microphone
Television +
STARR 1/2 - video camera -
+ microphone
Television +
STRoKE DOC 1/4 DICOM data video camera -
transfer .
+ microphone
iPhone 4S iPhone 4S
CALDERA 1/1 (RDICOM) (Face Time) 2500 dollar

TEMPiS: Telemedical Project for Integrative Stroke Care, REACH:
Remote Evaluation for Acute Ischemic Stroke, TESS: Telemedicine
in Stroke in Swabia, STARR: Stroke Telemedicine for Arizona Rural
Residents, STROKE DOC: Stroke Team Remote Evaluation Using a Digital
Observation Camera, CALDERA: Cooperative Attempt of teLestroke-
based Drip and ship Emergent Referral - the Aso.

Table 4: Comparison of telemedicine systems for treatment of RT-PA.
Martin- Pervez Lazaridis

Schild et.al et.al et.al CALDERA
Age (mean) 65 73.6 68 77.7
Man percentage 44 429 47.8 33.3
Case number 84 84 185 6
‘(’2?3{ - treatment 150 140 152 148.3
attack-admission (min) 65 - 60 83.7
z[i:lilrirllli)ssion-treatment 85 ) 90 64.7
NIH stroke scale
On admission 10.7 13 10 14.5
After 24 hours - - - 6.8
At discharge - - - 3.2
e o0 0w
I[I;/f’{)s (3 months after) 30 ) i 50
symptomatic
intracranial hematoma 6 4.8 1.6 0
(%)

NIH: National Institutes of Health, mRS: modified Rankin scale,
CALDERA: Cooperative Attempt of telestroke-based Drip and ship
Emergent Referral - the Aso.

manifested a mRS score below 2 three months after suffering the
insult.

CONCLUSION

The “drip and ship” method to deliver rt-PA treatment to
patients with remotely-diagnosed acute stroke is of great value,
especially with reference to patients living in remote areas
without stroke specialists. Advances in information technology

J Neurol Disord Stroke 2(2): 1046 (2014)

4/5



&SCiMedCentral

Kai et al. (2014)
Email: ykai_1961@yahoo.co.jp

render this method scalable and may eliminate regional
differences in the administration t-PA therapy to stroke patients.
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