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[ Abstract]

monitoring is becoming more and more mature. Currently, remote ECG monitoring, as an important method for cardiology-related

With rapid development and support of medical, computer and internet technologies, remote electrocardiography (ECG)

remote medical monitoring, plays a decisive role in pre-hospital first aid, remote diagnosis and follow-up management. Remote ECG
monitoring can more easily capture the ECG in case of sudden or transient symptoms, provide timely diagnosis and treatment for high-
risk groups of cardiovascular diseases, decrease the rates of missed diagnosis and misdiagnosis of cardiovascular events, and reduce the
social economic and medical burden. Therefore, it has a good application and development prospect.

[ Key words] cardiovascular diseases; arrhythmia; heart failure; remote electrocardiography monitoring technology

This work was supported by the General Program of National Natural Science Foundation of China (81870249) and the Special Project of
Military Health Care (2017hj0023).

Corresponding author: LI Yang, E-mail ; liyangbsh@ 163. com

BEHE BT HOR THRAIL S B IR ) A5 BOR A8 TS
K B e e L M R A A % g M1 A8 A A M

SRR o H I AR e W 3 N TR R
FrAURE S LAGERE 9 BAAL B N A R M 4, D 2R )2 =

Tl A A H RT3 9 HLE A G2 B e P A B W B
S A 28] 57 478 A L AT 328 3 R 1 s A B )
BB, HOEE R R Ok 7 ) 56 v ARSI
T M1 A5 0 e 2 W I TR %) 1 FH AR A T fRT PR 2534

1 EFRO RSN RS R 552

TR R IR RRE 22 B AR AR B B R
BB IR AR O HAE B 8 ad i P IR 55 a4 % il 2

LSRGy, H B T E AT S B 20 B 9K 45 SR Il 4%
BERAE, I B O S I O A T L 4

s EEA: 2019-05-21; ¥ HHEA: 2019-06-18

SRR Y BRI ZEJE Hh A N A K& 8 il e — A
T R TS R P o %, ST B B S =2 ] ) 3] 47 B A8
ThoCo A8 1 1 N THE S5 B2 W FIR T, BRAIO
MAEFIRRE R LIRS R, NIRRT, T
FR OB IR F A LU T LK,
1.1 Holter &%t

B0 HL Bl (dynamic electrocardiography , DCG)
F 1957 i £ B R Norman J. Holter 1 81, i
M Holter 0> Hi 112, 1961 4F Del Mar #ft Hi 1)
Holter RGN HFIGIR . JLAEK Holter R4 K

EEHR: FRHRPIARAET I H (81870249) ; ZEBMF-filL LA ( 2017hj0023)

BEEE: 229, E-mail: liyangbsh@ 163. com



PRI AR BV EPRZE 2020 4F 1 28 H %519 % 55 1 #§ Chin J Mult Organ Dis Elderly, Vol. 19, No. 1, Jan. 28,2020 - 63 -

G, HA5 R Rty e stk ey 1 282 AR D
S, H R R R 12 SR DL K AL
18 SHRICK . DCG Al HEZEIL R 24 h IEH 1 30 F Y
O HLTE Bl A A2 s BR ], 30 5% 58 iR # H AL IR BE
Bt , IR BEAT /04T, DCG XA 2w Ko JULBR I
A EERCR I WA T FUA RO L AT I R 12
W I 7 SR At B A AR | o AN T Bk
(R 15k . {H Holter JovESE L MM R Y S5 I 43
BT, R A 9 T vk S 2 e, TR 1297 5 8
. W EYE, DCG HAES o 2 0 v W
FR G T i 2
1.2 g B E SN RS

AR 70 ARG A H TR AL YO L IR R B
(transtelephonic electrocardiographic monitoring, TTM )
BT AR TTM A B0 B IC S A5 5 JF R 5% 6
JSCPE AT, AN B0 A% % 22 AP s PR 2R A A e
RO L S, TTM A] A 46 B[] P ok BB 3 42
B2 SR T, B H LG H T S 3l 250 i I T i
FCADAE 3, Papai %51 R, TIM AU T &
PETE IR ER AL B RIBERTIRT T RBOR H T T ]
WFEAK T ST Bedfym B WAL - F SBT3, (1
TTM RS T BRI S, 552 T, &,
ARMERSE B A DA
1.3 EMOBEFRS

T F B P FR G0 00 O FL S R T R TE 2R
LRI i R St A WAt (B d o P 5 A T
TR 5 J5 A H O ARSI B TT R T AL i BTG I, O
MRS BELE IR 0 A RGP St B, A I
L AP R G BT i e, (H 2 BR R s Bl HL
HytFHiae 2 Ak f i i
1.4 Internet IEF2/ LB RS

T Internet B W RGIE HH PC HLEE T
IR ERES i B U L E g o | N AR Al SO -
Hifdi PC HLAEXS.O RS T BEAT S AL B] 2 B A
i R Z RG] 53 i MODEM 445 F ¥ |
LRl 55 %07 W ISDN Bev e dis i 55 DDN 4%, {2
BN B AR, Z ARG P B PC
BLJ5 RIAd A, BR A 386 hm 7 8 FH A, HLBE & P 4
%, Internet 1% i i BE Ul 1%
1.5 BIHHEEHNZEROBEIPRS

TERBRFE S E R G AR IS o AR K
B0l 5558y AR SR A B Y 1 B3 K B J7 1 )
ST W 2N = o NI =B e S (1513 S =
FERARTIAE A 4 BRI 255 4 Do) 3l 3 ) BT |
K R AR R O AL O LA R S

NI R 88 A A Mo gl 5 W 45 B s Y R I, 2
]S AL L, BEAT S o T, IR AR 2
G5 N R D IS0 a4 S 2 AR S IR 40
B FLSIIRTT . PR, T R 2l 3l £ A9 A v
I 2R G AT v I O e AR AR G A 55 H, R H R B
Hlfa RS (E A A P R AL BOR

2 ZEORBENEARECDEFENA

O I A 80 T I Ry e R I 2 1 FH 7 3 40
BT F BB o I A S T B R
212, HAEBEHT 2R B SN2 W B bifi 174 2 7 1T & 5
EHA R REEEN.

2.1 DEKERRT

(1)L P EREh (BB o by e — i DL he
O LB, AN HRIN By JIE 55 AN 235 | 1 7 3
TR R 5 RIEZ I R . b B & A R B
AR ARG I AN, 2 & A= ffe il v XU 3= A
PRI WU 0 IR 2 2% P B A8 B4 e 477 BT A >
65 % 1 3 A ik ka2 500 L IR SR R AT P B
BLasbEffiAs e PR R0 % 3RS 6T F B B
CRGE R AR EH IR AR A R A AR
K, Svennberg 2=l 48 STROKESTOP #fF 5% , 18 3
XF 7173 #4845 N b5 B A & 90, R FH PR R D) 1
TR I L T SR AT TR BRCHE O vl TS 5%
XoF 3 4 o B A R L AR B 24 h B A0 L B e
4 f%, [RIE Alexander 251 % Bim 1ot 6 2 0 L W)
XoF i B AR A A B R VAR A P 2 P S O R
8y 5 B B A2 DAy S O AR IR ) Y A O T
HR A 45 SR S 4 e A8 3 FH 24, TR AR 1 AR
B Wb T BB 2R R, (2) DR T
ROVFRR 2 R e Sk kS a8 P 1 )
Ve B S R AU R G RS ) A
2= KA 1 22 g PR RS, JHG rh s o0 2 ik AT e A K 2k
fr, P, B2 R A I2 W 58 T o L
2018 4FRRUH.C M 27 23 WUAT 1 % K2 B 15 4 LA
1 R R M T AN R ) R AR T
IR T SR A (.0 F TR 2 A I 0 A
H B0 TR B IR 0 A RLF B, Sk AN X
178 i) 5B Co A O B B0 ORI AL 52 R 1) SR A T
TEARC HL IS I A B, ol T O AR T B R
BRI E N 6. 1%, (H& KB RUR B &GN
Y, (3)MPEEM O, HISOHREERIEL
o ERAT R O IR R A A B R AR O
VT A0 DO 7 A e = P U 2 v ) 000 8 T )
AL, DI R, T B LEAAE (Brugada Z5G A AN



<64 - HIBBAEZAVEPYRAGE 20204F 1 A 28 H 251945 55 1 ] Chin J Mult Organ Dis Elderly, Vol. 19, No. 1, Jan. 28, 2020

FINEWACLE AR ) AT B0 MESSH 1E H AT
EYOERE F R E, (4) BAASHAREG,
X TR AR AR G SRR UL, s e M ) AT ek A
BT TIZHE YT, B B BB SR JCAE R b
AL L SO R E FAER R, — TR R E
I 28 G A U RS P A A BB TR T ) 22 et T
RS & B S W S B S  =f A E ] 35
TII2E WD, B2, DARH ORISR
LT, SR B 20 1O S i AR AR iR 2
e PRSI HEAT 70 A, 265 1097 40 D B S0
il RS ASE A W] R R TS
2.2 RMEOAAETEMEIRRZ T

2 ST Beda i BLO ILFESE ( ST-segment eleva-
tion myocardial infarction, STEMI) [ F 55 A7 & i 18
B AET A HARYT IY SCHETE T RESE e kb i) FHE
1), A1 SR R0 10 55 <5 ] gl DA 28 R 38 -
T Z [A] AR TA] 77 4 28 <6 6 18] ) SRR T - 0T
OHEZH, CA ISR il i oA i PR A%
FRIE T O FL P BB A 4 J 1] — BRI ], R AT AR AR 1h AR
TRAF S 153 %50, I EL 46 A Be I [1] , AR STEMI &
FIFET R
2.3 DARBEENERE

ZATRGRYT I i BE RIS PO ) v SR EA T B
HME BREE AT L0 K AR Pl v R, SnT LA
R AN 2 S A A A B A A e AR
o WRERSEDC BRI R RO W D AE A T
S PRI TR B SO A B4R AR, 1
ILOHEIH A =3 ke i3 0 D BE, HLRERS A BESh
EH P RE AR,
2.4 DHAER OGRS BENEE

MRS TR DL BE A DAl Sy BE Al i i R
OAETT (Z5AbTr B EhALTT GESRAR DT O EARTT
FAHALTT ) FIAG Ky K 2R A LAY I & T 90, S0 i 4
P B TR S KA AR S A fi i
H R AR WO BRI S Y 4 i H AR AR IR 55
KENT BRI AR R S B SRR
AT S i, R0 A 52 b s | i ) g B, HG O
FLAF B B AT S 2 5 S B2 0 K I T FRNR 7 42
BEARYE . HATTECNUBESE B B O IERE S, 2
I AR o i B T SR B B 0% DR ST-T
BN SN E I IRNE AV QN PR L

3 NG

A R S A A R B 1) o R B0 HR SC
Fek L. 2 Wb, O B8 SR I ST BN PR B

A R8I A A M~ A S i P 2 ) B
A B, AR O R I A 10 )00 i B
B iR T i A A B AR, AL e R Sk
O NUESE R BE RS Wr 18 10 T 5238 SR 1 B SME
B LR Gt JURESE.O U i 52 A8 3 A e S s I
&, BEE AL LGE TRER B9 R R i, O
IR A S F A N I B R 3 A8 R B &
JEHIS

[ &% k]

[1] Bansal A, Kumar S, Bajpai A, et al. Remote health monitoring
system for detecting cardiac disorders[ J]. IET Syst Biol, 2015,
9(6) : 309-314. DOI: 10. 1049/iet-syb. 2015. 0012.

(2] o, Xy, ShiSOHRESERRENTHSAELT]. SSHoR
2pAei ) 2017, 26(4) : 263-266. DOIL: 10. 13308/j. issn. 2095-
9354.2017. 04. 006.

Yang J, Liu M. Past and present life of dynamic electrocardiogram
lead system[ J]. J Prac Electrocardio, 2017, 26(4) : 263-266.
DOI: 10. 13308/]. issn. 2095-9354. 2017. 04. 006.

[3] skt OEREI N+ —FBGOHL Holter RETHIBTFE[D].
TR, 2009.

Zhang Y. Study on arrhythmia detection and 12-lead ECG Holter
system[ D]. Chongqing University, 2009.

[4] Papai G, RaczI, Czuriga D, et al. Transtelephonic electrocardio-
graphy in the management of patients with acute coronary syn-
drome[ J]. J Electrocardiol, 2014, 47(3) : 294-299. DOI. 10.
1016/]j. jelectrocard. 2014. 02. 007.

[5] Brunetti ND, Scalvini S, Molinari G. Innovations in telemedicine
for cardiovascular care [ J]. Exp Rev Cardiovasc Ther, 2016,
14(3) : 267-280. DOI: 10. 1586/14779072.2016. 1140572.

[6] Kirchhof P, Benussi S, Kotecha D, et al. 2016 ESC guidelines
for the management of atrial fibrillation developed in collaboration
with EACTS[J]. Eur Heart J, 2017,70(1): 50. DOI: 10.
5603/KP. 2016. 0172.

[7] Svennberg E, Engdahl J, Alkhalili F, et al. Mass screening for
untreated atrial fibrillation: the STROKESTOP study[ J]. Circula-
tion, 2015, 131(25) . 2176-2184. DOI. 10. 1161/CIRCULA-
TIONAHA. 114. 014343

[8] Alexander C, Kasper M, Rimmer J, et al. Remote management of
atrial fibrillation: a case report[ J]. Clin Pract Cases Emerg Med,
2017, 1(3) : 242-245. DOI: 10.5811/cpcem. 2017. 4. 33539.

(9] A&, 892, DRI 2018 4ERRI LR 2 22 K2 W 5

EEEEREE )], P EA AL, 2018, 26(9)
492-496. DOI. 10.3969/j. issn. 1004-8812. 2018. 09. 003.
Yu JB, Zhi H, Ma GS. Interpretation of the Guidelines for Diag-
nosis and Management of Syncope of the European Society of
Cardiology in 2018 [ J]. Chin J Interv Cardiol, 2018, 26(9):
492-496. DOI: 10.3969/]. issn. 1004-8812. 2018. 09. 003.

[10] Brignole M, Moya A, de Lange FJ, et al. 2018 ESC guidelines for



A Z A B PIRAE

20204F1 28 H

194 % 1 ¥ Chin ] Mult Organ Dis Elderly, Vol. 19, No. 1, Jan. 28, 2020

- 65 -

[12]

[13]

[14]

[15]

Eur Heart J, 2018,

the diagnosis and management of syncope[ J ].

39(21) ; 1883-1948. DOI; 10. 1093/ eutheartj/ehy037.
WS, ek, X7, A EILO AT ISR

RO A=A, 2017, 26(3) -
issn. 1005-0272. 2017. 03. 004.
Zhang XL, Zhang T, Liu N,

178-181. DOI: 10. 3969/].

et al. Diagnostic role and clinical
significance of telemetry cardiogram monitor on cardiogenic
syncope[ J]. J Clin Electrocardiol, 2017, 26 (3). 178 - 181.
DOI: 10.3969/j. issn. 1005-0272. 2017. 03. 004.

Di Diego JM, Antzelevitch C. J wave syndromes as a cause of
malignant cardiac arrhythmias [ J]. Pacing Clin Electrophysiol
2018, 41(7): 684-699. DOI. 10. 1111/pace. 13408.

R, AT, MER, & FE RN RGAAESUERAESEA
BEFMZ LTI T]. PEIEFHRAR, 2013, 28(1):
29-32. DOI: 10.3969/]. issn. 1000-3614.2013. 01. 009.

Dai Y, Yang JF, Zhou Y], et al. Multi-center registration study of
home monitoring system in patients with dual chamber pacemaker
implantation[ J]. Chin Circ J, 2013, 28(1): 29-32. DOI. 10.
3969/j. issn. 1000-3614. 2013. 01. 009.

Brunetti ND, Scalvini S, Acquistapace F, et al. Telemedicine for
cardiovascular disease continuum: a position paper from the Italian
Society of Cardiology Working Group on Telecardiology and Infor-
matics[ J]. Int J Cardiol, 2015, 184, 452-458. DOI. 10. 1016/
j. ijeard. 2015. 02. 023.

Brunetti ND, Bisceglia L, Dellegrottaglie G, et al. Lower mortality

with pre-hospital electrocardiogram triage by telemedicine support

[16]

[18]

in high risk acute myocardial infarction treated with primary angio-
plasty: preliminary data from the Bari-BAT Public Emergency
Medical Service 118 Registry[ J]. Int J Cardiol, 2015, 185, 224-
228. DOI: 10. 1016/]j. ijcard. 2015. 03. 138.

ARG RO R M DS PO ) i B e DA L o 1 B
WE[D]. BHERRY:, 2017.

Chen J. Application of remote ECG monitoring in out-of-hospital
management of patients with chronic heart failure[ D].
Medical University, 2017.

G, PR, IR, 5. AR O IEREE I KU T
i 5T HsEmL)]. A BRI R TR, 2018, 5(3):
13-18. DOI: 10.3877/cma. j. issn. 2095-8757. 2018. 03. 003.
Peng NX, Chen QW, Ke DZ,

Kunming

et al. Risk assessment and inter-
vention strategies for cardiac rehabilitation in elderly patients with
coronary heart disease[ J ]. Chin J Geriatr Res ( Electron Ed)
2018, 5(3): 13-18. DOI: 10. 3877/cma. j. issn. 2095-8757.
2018. 03. 003.

S, PRI, RGO H I RO IUREE B8 25 O I R A
R D], P EBEE IS 590k, 2016, 22(1) : 75~
78. DOI: 10.3969/]. issn. 1006-9771. 2016. 01. 016.

Cai ZK, Xu L, Qu J. Electrocardiography telemonitoring system
for cardiac rehabilitation for myocardial infarction (review) [J].
Chin J Rehabil Theory Pract, 2016, 22(1): 75-78. DOI. 10.
3969/j. issn. 1006-9771. 2016. 01. 016.

(%4, KE)

(FEEZFEZHREKRR

NG F AR SO R A 17

LR AR (online first) -5,
2 BT 2o L BRI 92 RCHR RSB G 98 SCHE T BRI RRTE 2% 5 W s (I8 e B R, [T, BV AR — 220 7 4 0],
W AL 2 W25 T 5 BRI S AR B i A VR 3 2 B AR T 5B 20 1 RROCHR T 51 9 22 SCIR I, 38 55 e 7e 15|
JHVR BR80T R RS IS TR 1k, DL AZ SO B AL, A AR R AL e B0 AR BRI 45 51 B

Hihk. 100853 JLETI & %
MG . 010-66936756
Bk . www. mode301. cn

E-mail; zhlndqg@ mode301. cn

FE)RTRARGAEBFHMYESE

o 2 AR R B R AR AN (8L, S IORHIT SR 19 ¥ A, (R AR 4 Z A B 25085 ) B

i 28 5, (HAEBAEZ A BRI L) SR



