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Abstract

Unexplained syncope and palpitation are the difficulties in the diagnosis and treatment of cardi-
ovascular diseases. The rate of missed diagnosis and misdiagnosis is high, which leads to great
clinical harm. At present, most patients are difficult to be diagnosed by routine examinations such
as electrocardiogram. Studies have shown that 45% to 80% of unexplained syncope may be car-
diogenic syncope, and many arrhythmias with occasional palpitations are difficult to diagnose.
Therefore, the study of effective technical means to improve its diagnostic rate is of great signific-
ance. In recent years, with the development of implantable ECG monitor (ICM) technology and the
publication of relevant research results, it has been proved that it can significantly improve the
diagnostic rate of syncope and palpitations of unknown causes. This article reviews the applica-
tion and development of implantable heart monitor (ICM) in syncope and palpitations.
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1. RROCIEEE

BRSO OIENRH 12 B E W WEVF, HRWIRFEIRZ[1]. RERREA Ay — i P A K e E
I PR R N R 58 B M = iR R AR IR e 0, WAl — /T 20 so w2 WIRARER, BB %
R FREERTIEAE . REEAT R S E NN, Sk ® . BEBEEIR. EREEHEA KL 75 77 AR E R
2[2]. Framingham A 55oR, K AR NEERET A 6.2 AR, 70 2 LU K2 SURIE N3], =
JiR & A2 BRUR I ZN 30%~40% [4]. FJRAT Lo A OV P R A IR0k 2 R L S S M o AR (0455 1 A ik
PERRR AESEIE IR BB I LR A ) S A SRR = R o I A o M KR i DL IR, vt
YRR R, 2335 = R 1 21%F0 9% FLH OYR PR R Oy R, R E R R ORI E R AT
BN EPHLE, BUZBLOERE RIS, ML) RS, 5l R RNk YRR
Jik AR IS B BUIG LA I KA, RIATTTCERAEAR, RAER 5 R ORI O SRR . IR
Jik 8 — R N BRI N 30%, AU V) R v i S ) B E R AL A S [5] . 5 AR ALE LR 50% [6]. H
1/3 7 ik B o 2 AN B 7], 96 D2 W7 A B ) 2 B8 2 A i A i R ) B8 BB T 28 57 30%

O IV HA T BAL2E mT DUIE O IR R AT, O R @ O LB Holter SEFEfL . (HERAT
TR, 4o B AR MER PR 2R R AE I G rL I o BT RL, AN 30 FELIS ISR T BH B 2 R O R
R AT SR HI[8] [9]. H HT 2 A48 R S A4 AR mlRe N 200 v M IS0 T v B At s DA ) 22 ok 2
BT DR TR A [10] [11]. ANBAJR N R SRR AR, 7P A T BEORIMERIT BHRE#E, AREGEH T2
W PY-fit = K PR 2297 2% H =ik 24 4235 7t[12].

R R O 95 2 23 (European Society of Cardiology, ESC)7E 2001 4. 2004 4E A1 2009 473 5 KA T
ZRREGZM S YRR, 2015 IR & AT 7B . 2017 4 36 ELOIER 22 (ACC). RE
O (AHA) 52 ELO A2 (HRS) RS MAT 12 B2 S5 A0 38 8 [13], X Tk R ZR 3T 1 2858
B, EPR R IR KRR BGRB8 TR E R IZ W A 5 50, b B B TS TR O
B, TR RO AR I SRR G O I S DU (1 4, AR O BRI (1 a SEHERE) FIBNAS
AN EL (1 a ZEHERE) . 2018 42 3 H 19 H, ESC Al 1 ¥ B2 Wi fl & #i e ma [14]. R E T 2014
FHPEOEFS, PEZFEZSONER SRS ARG T 2RI E ST EE KL,
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2. EARLAESERER(ICM) L RIBIL

B S BRI POE R R, X Fmis WRNE T AR B & B AEA T (I & 58T, B TFIRIR.
XL REAL I B K R REBIAR SR E AR, KBRS 2o s BLEOR, KA A A o By e I BB gk
1TAEAE, AT EhAS I, SRF HIBEM(E BAL AL B R, R B BT T A B 2k 10 5%
SR BRI o AN Z 0 B S I U 2% (insertabile cardiac monitor, ICM)J& o4k B FHINE %, REdRE:
IOV T C S R T 1) Py R AR BRI O B, BRI SR RO 3 BRI R SR A9 DR H (15 1)

Source: Medtronic, Inc. Reveal LINQ LNQ11 Insertable Cardiac Monitor.
Clinician Manual. 2014.

Figure 1. Medtronic’s latest generation of implantable monitors, is
the size of a paperclip, 1.2 CC, 25 G

B 1. EHNEFH—RENKX LN (Reveal LINQ), R AHIS!
§tK/N, 1.2CC, 25G

ICM FRIE IR 0O BEEAT K AZ A AT, 1947 4E Norman J. Holter ¥+ 3B FH (.0 W8 0 52 Ge X g ic
SRV OBE, BEERORBED, WIEI(24~72 h)3h2s 00 f B W & B 8Kk 1A H IO IE D
SRAX, BB A R A [15] W AR FH SR . 20 4D 90 AFEAREE —AX ICM Bl )y, JREEAR
B R R S R A TR AT N o BEE R TR, B 2017 SR ERCAERUN ., iR Ak NI R S
BAE. ARSI . T P PR, R A HIRINE SR S E(E 2).

HEfEZE ICM 7 aE £ AT N Reveal LINQ. LIS AR ) Confirm. F £ J1/AH ) Bio
Monitor 2 %5, 2014 4£ 2 A 19 H, EHJJAF kA T Reveal LINQ Al AxUOHE RIS (ICM) RS, Zik
A AE 2 [ AN R W AL AR B VR A, 2 it R s/ N TR O IR I e, B TR
HAC SR A RIS i (K] 3, K] 4)0 X — & W R RHIES R AR RN, U 7 x 45 x 4 mm, EEZ) 25
g, AHRALKIA 3 MRS AW AT, FE HA N ICM AR IR A, AT 24Z2 15 T30 T
RLRER, FN B A ENRREBERERIEE S, B TEEAGL RN, i40] LU Carelink®
P2 HEAT A FE I 4%, T DA i SRR R I R AL 3 (9 25 R [16] o B vE AN, B HIVE RS, At
BRI . HOEMUEW R 1) AIRARMEIRBCIRGL, AT O KBS I IR 1 &8s 2) &t s ik
FEAR, PTRESR NG DR H B o MR USRI e BAE B HE, PO R ER A R, ATHER IR
G, =L OEhid g OSSR, A 59 min O H B TOR R D SRR O R RS R
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Best location: 45 degrees to sternum
over 4th intercostal space, 2 cm from
left edge of sternum

Source: Medtronic, Inc. Reveal LINQ LNQ11 Insertable Cardiac Monitor.
Clinician Manual. 2014.

Figure 2. The optimal position of the instrument was a 45 degree
Angle (v2-v3 electrode orientation) in the 4th intercostal space,
and the upper end of the instrument was positioned about 2 cm to
the left of the sternum margin

2. RAERRWALETESE 4 BHEIBRRIBNE B2 45 BA(V2-V3
BARF L), BRM_EimE AR B G A MAIRET 2 om &L

Source: Medtronic, Inc. Reveal LINQ LNQ11 Insertable Cardiac Monitor.
Clinician Manual. 2014.

Figure 3. The implantation method is simple; injection implantation
is adopted
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Source: Medtronic, Inc. Reveal LINQ LNQ11 Insertable Cardiac Monitor.
Clinician Manual. 2014.

Figure 4. Placed in the subcutaneous
B4 BEFET
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3. AL AE SR (1ICM)ZE R BR R R A
3.1 EEFRPHNA

H AT, XTI A O 2R 8 TR R 5 B0 B2 K, HEFEEAT 0o rLIE I, B335 ICM. 2017 4S5 [ O IE P 23 (AHA)
T RS B W [17] 4 H A% G0 RS 25 07 V20 AN B R DR )2 R K2 W R Ik, e o i E 2 R
2%~12%, B OHEEMZEIERA 11%, HABGEZSHIEN 11%, S TN 4%. 5, X
AN B JE DR R R R AT R 2, TR ROA B RS AR AE R B, B BUS BN ICM (la KHETE).
XN ICM RSB AS B 5 R 2 A ket 35 . AT, ICM O e B W AMEAT T R E R

ZHuL A Ft PICTURE X} 570 1 je 2% R RSB IR K B 25, FEN ICM, 12 S N 78%I1) -2 ik
BEE LIRS, b, 75% IR N O JE S R[18].

MELPEATE 78 FRESH I8 g % 78 1512 ik B3 I BE V7, K I ICM X} T3 ik B3 0 BRI 2 W S R 30 7 1Y)
YERI[19]. XHEAF ST RAST 1E4E 1 60 AN BH J R ik 23, 25 R, BiH ICM UL Gk B 40 A 3
(1) 2 B3 DR H 28 (52% vs 20%, P = 0.012) [20]. FHHifeAs 2 B P4l it 78 (EaSyAS) H, X 246 152 ik 8 3%
95 T4 I AH R B oK L B S A B R A = R N ICM, BEVZ)(4.4 £ 4.2) D H I, %) 56%I1 B
L ICM BEf O R H 2 [21]. Ea SYAS I BFFTE N, TER N O LD S48 1) 246 & R EE v, &
SRR AR T R BRI I LB e guib T R B e, R R L) B BRI, WA,
LN 20 U MU 30 T B 2 B 3 R2 W O 22 B8 5 3R 2 [22] [23] o VR = RV 8 A 52% A
T, 6% THEAELOD R ERREIARIGIT . $En ICM AMEW] DL S RIS IR, i 2l L
ST, SCERFEENE, HEGRIMHEMIL, RS BESTE[24] [25].

ICM 1] LAFS Bh 25 B O R 12 T, DRI R R AR SR vl SEi2 WniiE s, LIS & A B 5 IR 2 R A6 o
(A S W A Hp R B A PR D B A A R e A ) R, AR T A FR A AW RS, e
BB RIS FIENBI R R, T 90 so FARFERIN FHAZ 2] 1O IFEEFATRINGE,  E AR
T 1220 B T AN B DR R RV i 25 2 W [26] [27] [28]0 % T ANB SR R R i 23, A2 g0 iy
EIf 6.5 £, AT LA Bh 78% 1) S 3 BHER2 W, RN 1O S 0 2% L6 4E 31 ANE X AKX b7y, it
10 315 &35 A8 o BB 1R A0 I PR S FH F BH 12 25 B AN B Ji DR R R O P A3 S 12 I 11 B 21 R 3 3, 2015
£ 9 AT MR E BEIT WA RG22 ICM B T IR R[16] .

3.2. ®LEPHINA
2ol R I FH A L1222 BB V2 W B 50 4 o DR 8 A 90 AR Ao R 2 6 77 T A 2 4 [29]

7R SRS B I, R AEE AT B ME R . 5 Bi(atrial fibrillation) 2 I R _F s w LI HESE
PEOHRE, BEZENDOMEK, FEUEEEEARRN. Bl B Yr 5 EE RO%E KL 0.78%0.
A 0.60%0 [30]. ICM AT RESEHEAT ORI 2~3 4, FoR Ol WE AR BT FE A 4 T AL AT B B 4%
B, KKIES T BRI R ICM 78 b 85 3 18 3 b 2 A 00 s dl 7 . SEHmAE
J5 BRI UP AT LA B Bl o o 2 v £ 5 B BRI . W 90 SR, 2580 191 G 7 B3 B0 1) 58 3 7 7E K 1) T
ARPESS R E, X FE RN T ICMs 11T 3 AW, 10.1%0) B3 KL T 5 BI31]. 5 M
HAHLG, ICM SEE M B R A, T IS RSB IT AR 2B, RGP RO I Tl 94%,
HESE T ICM 515 R 3T AL TEREZG 4 [F) BR U vE 7 AR A2 2 XU N 1 T 471 [32]

AUREYE. WTREARFE ISSUE Xt 35 {5l JXURS: 6 S5 1tk 0o i £ B T RN SRIB e A . A IR B I itk
IR P R A B AG 7 B PR ) R E R, 40%I85 ICM id 3% B & R Ek & R e JR R MR FL I [33]. B A
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RS LY FL A B R A [ ) B R B U I AR R R R T7%8E IS ICM OB R [34] . TG BH LA T
O IER AR 6 BH 1 (0 S B B[R] 5 Bk E 2 o 85,7 %10 3% 315 IR S0 'L T, T AR 6 BH 1k 2t A 80%
1037 22 R 0 i I [35]

ATHEME DISCERN J5 B 7L % 50 i & A2 D5 B &3, FIFH Reveal XTICM P4 55 BRGHIIUH AlA A
JE BB, 55 B Wl 5 B A 86% (P < 0.001), {HLJH RS TCRER I 55 B A AR L R T
FFtE. CRYSTAL-AF 1&4% 208 2 b 5 KA BB 3R AT 4040, LR T ICM AL e i v M T 22
GAr B e A R PR I AF IRUR, AR R ICM K2 AL OO B B A8 7100 SR 14 45
(170 H 1 02 1 [36] o B I PR RN o JUE AR 2 B BRI 1 SR IR T 22, A DR BB A A 0] O
ARSI (AT et AT TET B . YANO 25 [26] % AN O T A 4828 1) S5 3 1) B H O B DU EAT T 40 #T, 45
BRIBHEENSEE GRS 14 28, 56+ 112, 365d i 21 iy Pz P 5 o 25 R EL A 10%. 15%.
21%. 28%. 50%-

4. AL R LS RS (1ICM)ZEEE Atb D I B KR A

FIAE N ICM Rk A S i B A 2, FLIR A2 Wy R AL B 7 i, I8 AT 3 g S A S 25 9
Pl o AN B i 2 v g 7 P 4 N 00 B R 0 28 (ICM) Reveal XT ] B I 2538 0 J55 B 50 (5 B30 (O H K
flitt 3 4F b5 Btk H %229y 30%, 1 Holter [ H #44 3% [28]. ITi, Li %5[37]% Reveal LINQ [l R 5
AT THE9E, HHETTG ICM Reveal LINQ 7 J5 DA AS B o 2 rp £ vh BRI PR S B 9T - Purerfellner 55
HIF UL J A S B 1 i 2 o 4 3 4 0 TN Reveal LINQ, T F RE, 5 BEAE I RHIF 7t 45 SRk
BA[38] -

2013 4 Rittea % [39] 4 3% AW 4% 14 45 BRAIE SIZ, 6 T AN B Ji R o 2 v 6 3 R AT 2 7 d B0 Fl T U
HEN ICM XL, ZhdsO B H 1.7% 1 5 BUES, 1M ICM Z07E 2 JE I b5 B 2380 17%,  fa
551 R EURAE-TFYIRERT 64 do 1ICM X f5 BRUAIAS HE 22 225 O B IR I i) 10 £ B JS, SURPRISE K 2Y
WHARER T RAR ST T aE R, I e YA DU 2 5 BUR ARSI 7ER 2 30 d LAJS, XX AT R4, T
TR SRR IL[40]. BRitz A, 2017 4E ARREST WF 5t Son, ST Bfe B i 2k o U sE 2,
N ICM JERT 2 4, A H Dy B2 e WL I, b 93% 1 55 B A i TEREIR [41]

Mascarenha 25 [42]%F 70 51 B4 J& 14 s B i 24 v KU (CHAZDSI VASCE V53 > 2) [RIE A 9 m H i <
(HAS-BLED ¥/ > ) FHMA ICM. 0] T~ 4E 4 2V 5 5 sl o5 B A (I 0 S8 4 Bk 24, fEil 2
EIIREVTI [ B, 76% M AR IR PUE 2 S, RRAMA L TIA G344, TBERA R .
MR A 15 B2 g b, 14 BRUR AR 55 SR I RN BE . Zuern [42]55 X b5 BH R R f5 28
Mgy, MR 7 RPN R, EMEBARE 3 ~H, 65 1] CHADSZ x4 P43 4 1~3 43 I
N ICM, FHA=RPLEZY) . BEVIIT 3 4, 63%[H b5 B i (R (B R RS AR IA] < 1 h) &3, (5 A Huktd
YIJG H R AR FE A R A . KRR N LLE ICM $8 S4B 25 48 F 5 T3t 74 3R &R . LU AT
FEH, ICM AN F R R T W) FE T 3 BRI 5 BRI, TR I DR 1 22 A 403 e 5 B s 45 N DR e R 4% b 0
HERfA SN .

5. EIRXFREAROESEI{ AR

eI EE R O A RHAR Y 4% B AR A B B2 22 R Bt AR B, o R R K 22 bt S b o e v R B,
{ZBERE 4 FERITE TA HRIZRZFEERRETIH . AR 2 s W D Re o 248 N
0 Ji I A ) R T O R T ISR R AL, B e R B R IR v M O E N, S
ChiCTR1800017222, i H Filit5¢ sk (]9 2021 4 12 H . SEIR A2 B a1 5 Fos.
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Figure 5. The flow chart of the clinical trial
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