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Abstract

With the advancement and improvement of technology, the application of electronic devices im-
planted in pediatric is gradually becoming more widespread and mature. Compared to adults, the
implantation of electronic devices in pediatric is less frequent. To meet the needs of children’s
growth and development, the implantation of cardiac electronic devices presents greater difficulty
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and narrower indications. The selection of appropriate pulse generators and pacing sites is crucial
for pediatric patients. Currently, intravenous endocardial electrode implantation is the dominant
method for pacemaker implantation. However, this approach is associated with complications
such as pacemaker system and pocket infection, venous occlusion, and tricuspid regurgitation. In
recent years, emerging technologies including wireless techniques, subcutaneous implantation,
and remote monitoring systems have provided continuous therapeutic options for clinical prac-
tice.
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1. 518

AT RO L E R B 7242 B (CIED) IR B A BB AR 1% [1] [2]. CIED fE iR YT Lol
TSRO M EE TR AEImRN R 2 . BB BRI BORMEED MR R, CIED 48 JLE N
WIZHTHI %, A LE CIED FARBUIR, FFmi MM — RgLsid, DIINIRARGTTIRIHE .

2. J)LEE CIED lsFES

FECESS A IEH ) LB B b, DAL S A LT BERR DUAR B4R B HL[3], IR LE B K4 10%
W 4k 233k e o0 IS G AL B 5Kk PR O UL [4] [5], 7ENJLEE R CIED B, R EAEH LI B (L
F)HBRIESEE, 5B B HE AR, OEEFEP R RN BABRECR . tehh, &
O LE AR KRILEEE. £ 5A &SR0 LEE6] [7] [8]. EEREBILT, AR HIZHH.
MRS ARBUM AR RN FLE, R FLRIEAN . 5ILEE KM T2 A T4
PR BT AE XU A2 ) L 28 AT B B AT BE 4 A SR ) 1] e

3. JLE CIED IR %R

1) &0 LEARER Z R, IERIGST R R N @ 2R AR AL £ b RS A T 8, B
RIT R RTARE/NT 10 kg B)JLE, OAMERIGE L, REEAIAEHEIE VVIR . s
SR E AT E ORI #OAMNEFEN RN RIS, AT DU RO N E AR, FR Bl E TH
FENRGH. 2) MILEAEANT 10 kg & 20 kg Z (A8, HRIE N2 0] DARYE &L B & %R 40
FERENEC AR, R R — M B T A2 0. X TARE KT 20 kg 1YL EIEFO M AR,
ECHE AR A T Bl B e A R R . W B LRE RN AT HA TR, FRATSEFRCAME R,
FOR B Z ORI, A RS EIKF RN, BRI B TN 2RI K. kit kA= 4%
—RETHUE NI, TR AR EIL, PR R A SR BT RORULT, LRy bR B R el
KA Twiddler & 1E[9] [10].
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B RAIE TR OERFEB(VVI). VIR, XU T i #(DDD). MUk 14 7 5l %6 d& N 2 #(DDDR)
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JEFHGON R A B R AT . N T A OIREA AN LE, N RN U AR ] ah et 2.
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5. ECIERRALAYIERE

TR IEH A S RGO E AL His B, LN X 38 [ 11 FE B X [ 12]) 4\ e O = i
P H B (e RS XA O SRR [13]) A B 4 RF Bl Oy LIS AR 7. ] 1) L3 1 =5 1] B A Bl RN TG 18 2 1 AT
JEREHSEE /N, RN ECE A FE AN AR SR T B AL 5 RSt . SR, E T e P A e (R B A
IS4 His S ) LR RS IO IF A4 YE T7 SR mE AR s ARk [14] o ) L2 0o 25 () B A S A O S350 SR FE R
ST HEEAREMSR, 5 295 SAREEIET N 3~12 mm, Ok BI5GB ER . TR
V1) 1o A 485 B30 7 o Xl b 42 O ) 7 S0 A e =5 (DB JEE B, ] DAB IR VE PR RE R R A2 . B AT A 5T
JLE “HeEReEsas” , AOENES His RO XIRE RSR[5t . Kk, Huj)LEfE
F R TT W A5 e R B /M 2 A B R AR AR IR T

— IR0 14 3 A O U L B AR TRIBE VT [15], S5 — T % A0 (103 ANHLI) KT 16 il 5 K
PO L& 13 B 5 KAk e 41 5 =A% T BEL A 2B LRGN ) B U (FP AL BE DI 18] R 22 AN H) [16], KRBT
FAOZER] CRT, AR MGEEAL OEINEE, QRS MIR4G%E .. A EIFARBMRA/N . IRARERSGE. 2810,
CRT X} T QRS KR IEH 1) 8 L3R5/, I H R e BB sh S bR A N B, ] BEAS A2 26 R O iE s
LR fR v 7 R [17]. Amanda 25 A — 1402 24 51 55 ) L (S R A O I UL 4 ) i B d i 9 22 8
20 5 ) LAE VA IR AR T AT S ML 0 2R 5, B S P X e 28 ) LXUG Z D Re 4k 2 1R o DU S 0o 28
) LLE BT A ST 000 %2 21 ) S 11 #5570 2038 T 5%~10%, F-7EBE Ja HR A O sh B P R4 7 X Pk 3 [18]. —
T 22 v Co R T TR R 90 3R B A 2 A A 0T 7 3 D e v R A T s R, DI A B S5 LA [R] 25
FEFAR T o A7 EMAEF S BEC L N AR, ST A SO AR 4 B B [19]. — D L K
(] P BF ARSI, 3R A 2 ) 0 e 48 mT Ty A 5 | S ) A DR RERAS, (AR LA B LR
A E R TEIEFETEEEN T EF EEACEO, F1E 7O = AU 4[5 25 = (AL EE R [20] -
Silvetti %5 A\ X 10 1] 51 A% 15 B2 5 26 A% 3 BH T A 4 AN 22401 ) L AT BE U7 » 1F S 7 O = 88 4 0T DL 21 R
A O IRERIME I [21] . 59— 100 A 0 BRI PRI LR B, 72 0 Z 0o SRR Co AP B S AN AT o0 5 v (R B i S 0 S
A5 rp HABE U7 ORI T e R AL S BEORE BB LI AE O B4 AR D, A 2 TR A R 2
[21].

6. RIFHLKIE
6.1. EIBRGRLS

B RGRYLE CIED A EHE W RAE, X)L BB Z RN E N RIEZ —. % )L#E CIED
AL, CERIRIE R D . FEAS B i AL AT — T s O [B] BT S 230 FIAE N 5 T iR 4 2% 5D LR 7T
T, IR KA N 0.9% [22]. S5— 4N 36,104 F & K4 E MEBASIRE 7R, HE RG0S B

LR TR A R AR, Bl MR ] A A s 2K AW [ 52 B RE IR R AR 5 i e [23] X T3
2 (VI RFAIE 55 RS 1 2R 8 1 R QS KRS b - P2 3R B S B A AR A AT R L, O 50
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0.9%~2.4% [24] [25]. X TR RGTHIEGL,  H A7 RNk BRI MR R 4t[26], R ZRpEL i sa
I7 RIUAE T R YT 2 =G IR B PE Ja AE X AR R 125, R BE4R[27] . dnav O WL 5 0
WL ZURG ™ B, 75 BB T AT T T AR B SR R 4

6.2. FRBKHIE

NN RS T 2R B B T RORE,  H AT 2R i AN S 1 85 5 R A= e ik ) 2 11 R, S S s DR R AT A7
4 N B H M EARAK/N . £ SEORE28]. £ = $ 1153 B(LVEF) < 40% [29]. -0 55 Bish (55 8i) [30]
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ANEE BH B TN B BK A JE FO R A2 (310 Vos 25 NERST 7 BlEE N85 58 LN 14 SEBE VIR 70 R B 2
Bl ) LEARJGBE VT IR b R A2 T 22 R Tk A1 28, T 7T 36 W i koo PN S S 2R )L AR K P ZE 1)
i AR R 3 [32] 0 — TR X 63 491 22 i AR 0o P R LA S LI Fi v, SRk PR ZE ) R A2 2208 21%,  Figa
N RAT INDEX (‘54 MEIKT I S5 1R R AR 2 Lh) 5 #0 kP ZEAFPEAH DG, HAEAERRIK P ZE 1) JLZ INDEX
B T AR R A BRIk P ZE 0 JLEE[33], S, OB, A0 RS A2 LVEFR. i 28 A R0 R SR Al O
AR L S 2R . AR S T TE I B A S [34] . BRARFR K 4] 28 1 BR AEAE AL T A ER K, (E L K 1A
FEATIER I Bk T D8 L 11 7™ B R ORE[35]

6.3. ZRBRH

FEZE BR324 10 8 Lrh S A =0, B S Oal B R =R R AR /DN, HRAS
2R BRI AR AR, RO 0 A B 5 2o =R RO RZ IR /N . Webster 25518, 9@ b L
HAERKBRE &L, KBILMSEOHEHIK, 2B =IMIIRERETR[36]. A HER—FIF =
JEE b3 A% P RN R GRS 8L, BAK AR 88 L5, I 0 I 3~4/6 R Frartis s,
BEE WM B SL AT, GRS ST =R S B =IO R A 4, A OBl R =59
i s o PR R RT & LR Ur 228 B LRI R[37]. IR M S AR, B FAAOE A =R L
RERIRT, ARJGER T BT 85 S BRI aE T L =MD RE # HE .

6.4. SEMEXHKIE

FEAFE DAL, Wi, AR, BRAR. HRFILE. BAEMLRER D, SiiErILE
FEC P ASAE N AR 5 B A 5 I RORE R RN 15%~27% [38] [39] [40]. FJLAEKKE. B SLHHER S
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7. JLEE CIED AR
7.1, TSEEHEARR

fE# Medtronic Micra (J£2077) 1 Aveir (TERF) 55 A 7 G S AR CH AR KB, LR RARC
BREMANENGE . TFEEHSETN, G IRfE R I RIEZ E6 N, SO LE RS
AR EE . Siddeek 25 N INTE 8 Bl LA AT SR, HAERGEKIE 3 FEMBETIH, A1

BRI FAORE , S 85 TAF RUF[41]o (Bt — P24 o S L R &% BT AR IE BOE 37 K R 32 HI Vi [ Daniel
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ARk 2 R DR T I H I [42]
7.2. BETHENLEEERERS

8RR N OV 52 BR B0 25 (1-1CD) [FIRE T e e ik P 2, S RGBS M R RORE . B2 P RNV
A I (S-1CD) H 1 & A# B RN T O S R B R o I PR 5258 O UE SO IEPE AR SE A 1)
A A E[43]. S-ICD BRI N S LNEE, A5 SFEURYE, A52HTILEMEKRKE, Hik
WIEH TR EE . A S-ICD A Hm R, RIJoC IR IR .

7.3. TREENRG

AHOCIZE AR W ) 2R GU i it NG IR B, MG AL Gl F 28 A2 4% 75 BB AHOC & B e JAE AT RE 4, Toiqi
FIUBREE SIS 1 A AR S5 AHOC I . BB BELBT AR S RS 1 2% e Ol S iy R, v e .
PRI AR T] R R A R, BUHDGRMSE SCR il A . THL APP BB, R MBS, it
WCER AR DG EHE , It 1] BRI R K T [44] o« Zartner 55244 45 FIRE RS (8 LIZEAT 1O 1 R i
£ 5508, WA CIED H#NiEEsh, BL—80, AL E KL CIED Fridsgi a1 :, KU 2l
666 Wi AL AR AR BT R P i b, PRI B R SO R, A 1 R R R,
OFEIE 113 26 (17%) K2 F, IR 1 ORI N BAREERE, RSEAEOCIRYT, BB R R kAT b 3,
WY CIED % 4=VE[45].
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