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[Abstract] Objective To observe the parameters and effect of endocardial pacing by steel wire electrode
cardiac puncture on heart with normal beat in living animal, and evaluate its safety. Methods After anaesthesia
and thoracotomy in 6 living dogs with normal heart beat, the pericardia were excised. Steel wire electrodes with annular
or hook tips were used respectively at right ventricular 4 corresponding spots to perform cardiac puncture endocardiac
pacing (each dog experienced 8 times of puncture); the time from puncture to effective pacing, pacing parameter and
puncture complication (time and quantity of bleeding) of each electrode at each spot were recorded. Finally, the two
types of electrode completed 24 times of manipulation respectively; the data collected of the two types were compared.
Results The cardiac pacing successful rates in the two groups were 100%; the time taken from the beginning of heart
puncture to effective pacing in annular tip group was less than that in hook tip group, but the time difference between
the two groups showed no statistical significance (s: 18.4 £2.3 vs. 19.6 4.1, P > 0.05). The parameters of pacing in
the annular tip group, such as operation time (s: 18.4 +2.3 vs. 19.6 £ 4.1), the threshold value of pacing (V: 2.1 £0.2
vs. 2.2 +0.8), the amplitude of R wave sensed (mV: 11.3£3.2 vs. 12.6 £4.1) and the impedance of electrode ({):
674.2 + 89.7 vs. 668.5 = 101.3) were not significantly different compared with those in the hook tip group (all P > 0.05).
Either after puncture or after the electrodes were taken out, the time of bleeding [after puncture (minutes): 4.4 +2.3 vs.
4.5 £ 3.1, after the electrodes taken out (minutes): 4.1 + 2.2 vs. 4.8 + 2.5] and the volume of bleeding [after puncture (mL):
2.8 £2.4 vs. 3.2 £ 3.5, after the electrodes taken out (mL): 3.3 + 1.7 vs. 3.5 + 2.6] were not significantly different between
the two groups (all P > 0.05). Conclusions In living dogs with normal heart beat, the manipulation and function of
endocardiac pacing by cardiac puncture with either steel wire annular or hook tip electrode are well and effective, and
the performance is simple and safe without any serious myocardial injury and complication. Thus, it is helpful to quickly
establish efficient endocardiac pacing in emergency cases.

[Key words] Endocardiac pacing; Steel wire electrode; Normal heart beat

K RONEE R OIS IR (CPR) A D IEA 3

doi : 10.3969/}.is5n.1008-9691.2015.06.018 P e . H BT 7SR (I a] Py
FGIH - ARARHEIHIBTE (2008B030301198) RN o o o
HIAEE : 754, Emalil : slei_icu@163.com Lﬁaﬁ‘b‘%ﬁ?@ E@Hﬁﬁ?ﬁ%m%%%ﬂi?ﬂ%ﬂ% EE‘



* 628 ¢ v [ G E 45 A Z0f 2 2015 4F 11 A4 22 %55 6 1] Chin J TCM WM Crit Care,, November 2015, Vol.22, No.6

A PR B O R A B 22 SR R A 2
12 AR W B IR A 22 R A OO M A R A T B
BF T 3R 22 Hb, IF38 T TR R 78 OO
R 2R S T RAFRRCR D ERTZR e
A 22 L R 20 IR 2 R A O A R
FEA F 3O BRIl FH XA AR ) 2 P Al i A 1
(T T e ESIES g QIS W N T Ve ATEZY ] e e
ST , 7 SR FH 26 g 28 AR 22 FELA 5 2 O I RS
TEAR TR [ N B4R AHESE 8 1 76 3% 1R 3
WA H O BRI 0T A AR A0 22 F AR AR A 22
WA 70 M 22 PN B, LASR 2 4 N 7E
e G S o i 288 ) 2 0 s O s (e P iR AR 10 22 4t 4R
B
1 #MRl5H*
1.1 SCEG B e Ab R . e 6 HZRFhacai R,
T ZE DX T R = B sh P S 56 o B2 48t s &
FEIES : SCXK (H4)2013-0007 , Mtk 4 2, HEPE 2 H;
Kk 4~5 %, FERFE 723 kg, FE TR
] 43 Sk AR B9 22 F A 2L RN B R AN 22 v A 4, B4
3 Ho AT QBRI G SR PRI L B
W, TR BY TR0 o e —Fh A9 22 FUl , W A i
RS2 o B A (A 2D, sk etk sl ik Gt fik ), 6 ¢
4 AT 0 SO, AU 2 S B A
TERS SBARR , AT N — RGeSl % AR5
FHEEAFBO MM 1 em &b GZE B FTRESZ) 4390 H 75 4
— i 22 B R A A O X R B RO . P e
3 B TR S A7 AN i oy 3
TEES AR S AT DB A 20 . AR 22 R LA T
T 24 KEAE,

ARSI TR BhIAL BT TEAT A s B AR
1.2 22 AR A RE R B 25 PR 22 AR
— A HA R, HARY) 0.175 mm,
K230 em 2247, Sk IR, R E AR 0.8 em, 3k
Uit MRS 2 em R L)ZE T BPRN 24
e (A Rk 1 o B K B 4 5 R 22 B i AR [ G
S22 PR 1200 Z2A (5225 600 Zidi ),
1.3 RO R RS BTG e =X I
FHAS S Ay 2 2007 QDI BUAA S 4 K o3 By
Ao ISR RS Y BHAR AR LR 5 O 4 5 il F 2= My
BE R BT Fe (SR 8Tk ) iE B 5 A A
AT FLER 5 4 22 F A A A i e B 2 2
1.4 RIMIGE AL S E0R S A VVI
(R o 28 AR 4T R0 5 JERAT ), Ak 4 5 AR 3 P T
RAGHFELFE 10K /min L (R A ELER

S

112 ~ 136 K /min ), i t H PR AR RICR T A, ik
32K 1.5 ms, BH R E R 2.5 mV

1.5 AT - AR 22 v A R s DA JUE 2
42(9 55k 12 S5 A, B E W22 kS rib
RO W 2 B AR, BAPIR F A Sk oty (54 22 F A 52
60° ZiA7) BT ERNEFARAM (AP AN 22 vl Sk ot AN
REIE A ZERIED) 5 [R]ERKE PR AR 22 e 1) B oty 1 o
WEZERETSR (9 5ok 12 541 ) Hfi A, ELENZZ R
A B N ZERIET P (RN 22 f AR 1 Sk it 1] 58 4247 A
FREFN ). CRERRBER 5, SUE S WAL B
R I N A TN o 115 BB DN P& ] S i i
M, F 1R 4 ASFA 500 B FRIR B B4R 4K 22 v Al 7E
AU Z X A B RO E , SR S K b R v e T
PR AR o M4 Sk RLACC LS BT D 2 2 P i
W (a0 R O R PR /DR T R
B 23 8% RIGA AT 20 I, GBS ] L i DA 28
it B 22 AR 2 em, — TR EN L, 5 —
T AN 2238 2R T LR R R Sk iy PRI L A
FRUTE BEERIR SR, 17 F A A S Sk it 50 P S
Fefih, DL VVIBGR B, R 2 2 A 0] A ¢
A S B (e 8 B A, PO ] e o U 1) i /N A 4
g L 5 SRR PN FL T R DB IR S v A b
R DN

1.6 WLEHE AR « 10 i PR F A 2 B A0 R Fi A 2H I
RO 25 A AR Co JE T  B ] (C 50R  Fr 5
Bf ] ), AH DG ARS8 R BIE . R PR | s AR BH
B ), LA H it R ot s ) 4

1.6.1 LA TE] < b O A (] Ay 2 fil) o A s i R AR
Jer 1 11 H i 28 58 4 Il A s (R]

1.6.2 HEidsk  LEYIIE, 40 REE T
0 11 1 7 R 2 A TN ST 92 i e A el L
ERK (1: 1000) MPEFFHhme 5E 4, IS FHEA 20 mL
JHF 2R A AR K AR LA OB I REE [ o 2 i
LR A3 11 IV [ ), PR A 20 mL PR AR BEER
KA 10 Kot JUE A S IV , I J e A P YRR A
U, 2208 GO 40 mL) BIA HA i 5
1.7 Geil2fAabBe . ffiFH SPSS 10.0 #4154 4%
B, T GORHA R + AR (x+s) FRoR, R
XF ¢ K55, P<0.05 HZERAGIEE L.

2 & B

2.1 PR S BN ORI ) (B R 2000 IR
BRI « BAIR AN 22 FA 4 S B SRR E I 1] S5
IRIRAN 22 A 2 3 25 S e BT 24 3 L (P>0.05 5
1) ; AR 20800 IR 2428 100% .

\

(LY



v [ PG BEAS afgak 2015 4F 11 45 22 3555 6 # Chin ] TCM WM Crit Care, November 2015, Vol.22, No.6 * 629 -

22 MXEMHSEOHE (F 1) AR Z B
20 55 40 R 22 W AN ZE R AR e (] | A R B T
R UG PR M M Bl BT A6 L 22 R ¥ RS i 22 X
(¥ P>0.05),

R1 6 AKX 4N EBLATRINLAELR
DR SEEFNSELLE (x +5)

HEAREL #RERT RAEE  RBHRIE ARk
() (s) (V) (mV) (Q)
IRENZZHIR AL 24
Rl 24

4151

184+23 21402
19.6+4.1

11.3+32 6742+ 89.7

22+0.8 12.6+4.1 668.5+101.3

2.3 JFRAER AR LEL (3R 2) - A7 &
P AR A IR 23 A AR = Ak L, M Bl i
Lo AW (E W) KA R ARSI 20 min,
RO WERFEH AL ARG ARFOREA L i AR
R, BAAR AN 22 AR ZH B BN 22 R A 4 1S AL FsF ]
FEA, i 2 H A L 22 R e g i X
(33 P>0.05). PIZLICIE 2 R s i Al e 42 R 45
Pk

F2 6 2K 4NEBAIR AR LEREE
AN R AR H AR fE A E A0 M2 AR (x +5)

Pk R (4)) 1t (L)

W) @mAR  WE AR MR
R LA 24
FRRNLL R 24

Ezhl|

44123 41422 28+24  33+1.7

45+3.1  48+25 32+35  35+26

3 %W it

i R L, R O LA A RE EERE ISR YG 7 o
(ICU) K@i BHA5 8 n] WA PR A5 S ZE 18 0 R Y
T 9] 1 AR I DI 20 A R8RS i) 7 PN 7 o D P
LB B 2 RA A RERR R R R T R
TR S A0 DI B0 56 28 31 (88 B e 1l Je T
J B OCHRRE  oFTR O H L R
15 R B R, IRV AR ) Lo 20 LA
HERFAT RUMBAAS . 2 kit B 2 D e A
IR PR 5 F 2 A0 A B B A o e 2 22
ARHEA L K CRE A S5 A i ) e 418 Fi A A o
BBAOE RN R R FE R S A E
ROE 02 ANRE BRI A 20 O E R Bl AN e £
TR B ML RE , AR EAR RSN T

28 K o A 22 BT R R R IR AR A T
—RMER] A7 R B RO IR R, AR 2K
WA RV R RIS 1 — T Z AR ARk

K BRI PR A 2 R 28 B 2 Bk 24
H AT 5 0 P SRR, R 2 2R TR )
TF 2Bk, 2 A0l e v B R A 22 3 S o 5T RR 5 114 25
BEAI, $A ) R A IR AR A 22 S v S B B, I B IR 3R
AR REAR A3 Co U B K L4 A PT RE

ASPRAZH FT A AT SE C IR | R A FRER
22 F R AT 28 B 5 R B D S IR I T R4
AR RCR 7 IR 22 M 5 SR 22 i Al 22
B2 S 2O S P ) B 2 5 ), (H B B 3RR
W22 AR S PRIl R is TP LU R AR D 280
I JCTT UIFEF MR ALK IR, i fl 1454 , BRI T i
FIR A, SO T ERAERTE] . @ g, BRR AN 22
FL A S S T 6 4 B T S AT P (AR R A S i ]
FAPIR S A4 S RN BESE 2t A P BE ), b 145
320 WU T LS S BBRE Jik L B AR 5 ) UL
PR/ BT R ML A RER A, Hh Lt 2o, o
R , RO IEEE RGBT @ 200
P B 22 AN 22 3T W 4 AT RERE DD (SE 3 1 18 WL
3 gt B R AR, e AR R R K S 3 B TR
VAR 191, T et P ERRR A0 22 R AN ) 3 R v oA i D it
EUUMZR) ; © HRWLZHEACE A, LR
Sk i A S, Al RO ERTShTE 3, A S A0
BRI s © $R AN 22, PR 22 ] I 2 etk
Pty Cni FAAR F AR S B APIR B ), B0 S B0 LY
E—2DAi i, ARG RS, SR A S B0 I i
RIS IR 2 (2 HUO2E S e e
S ABEAE N A AT AR 22 i BE 251, T 4%
o HEZE A HA R T B A K A A T R A 45
ISESIE: &

Yy AN SN S LN
Y RS EAEio s )7 R 2T = S o MY | ek
ASREII R AT L2 (5 1) A A DL, K2 T REIA
N FCEE AN IS o ) 22 R N b b R
PEA SR K CHUR T w3 K 28 0 ) SR i B AN fiE
PEAAOE SRR FATI O S A O R AR
MR A R R Z PR TRk, BARE SR 2 T7
EBGHE T R TR 2 M G AN B 2
22 ASUAHFIIK, FECNRER R R AL
R FPECEALOMER M bR e 3 20RO ER
Ja SRR AR GG LRI S A P28 B A 22 FL A 5%
L PR BRSSO ST IR 22255 R O Mk 2 0T U £ 9
PR/ N Bt IR IE T ST , B SR A BT 45
BTN AR IEH DB FATINZ R R 200
R AR A R rh, O™ HL O R R AR H



* 630 -

rE TG E LSS AR ZeE 2015 4F 11 45 22 %45 6 18] Chin J TCM WM Crit Care, November 2015, Vol.22, No.6

FOE 2% (SEPONE = QIRYe N FWE: /Wi RT3 A IR AL
INBAT BRI, 78 R IE OB R AT
2 A R O MIE 2 0] B R RGP 2 e Ry, HL
b, FECEE AU S E O HR R R
BUESE oM™ FE I ACAE Y 0] BETE /N

TENMRAT 22 i BE 25 ) 25 20 N IR AT, —
SRR M BE CERRIX. (i 22256 4 ISR 2 em
ZeAn ) ZERC I, AL A ) b R AR ik L A, B
1 IR AR K LA T S S5O H 1 Ay T RETE A
AN, P BOL L I ZE R MR D . SEF X 1 ik
I BAIR A 22 P AT 228 i B 2 0l 25 o PR S RES 1 1 A
HHAT TR, S5 R s O A0 N TE ] B0
R, PR VLA DL B 8 e ok i 7452 05

ARSI A AE NG RNG UL T, M BE A 22 HL A
REONBEEME LR TR . EZH8.0%
LT R OO IR R 2k ie KRR , £
P B 9 22 PR AT 5 o P RSB AT — b 22 A BB b
ROT

R I LT &

52 ik
[ 1] Kaushik V, Leon AR, Forrester JS Jr, et al. Bradyarrhythmias,
temporary and permanent pacing [ J |. Crit Care Med, 2000, 28
(10 Suppl) : N121-128.
(2] Ml k0, LU, 45 B2 By 2O I e 4N 22
R AYSEERIFAE [T ], PRSI BRI, 2003, 12(1) £ 27-29.
(3] BEPEN: TSR, DR, 45 . KM REZF R FRIR AN 22 AR X 200 DE
BT ] AR, 1997, 22(2) : 73.
[4] Dhmg, ERat, a5 h, 45 . FRIRAY 22 s AE S5 2O D 4l rb i i
PRI LT 1. I RO i A 2435 L 2008, 24 (5) : 346-348.
(5] Dho, Jinde, WA, 2 . ORI 22 AR NRIC I 28 g i 5 e M ke
G RN L) ] e fa s 2=+, 2010, 22(2) : 79—
81.
(6] whith . O 2 R0 B bstRaa [ T ). e T 2ok 2%,
2010,22(2) : 69-70.
[7] SREW . mFaE i g IWRSHREE [T ). hEfE s 2ok
B2, 2013,25(11) : 642-645.
[ 8] miysC, 1A% . e N O IEBR IS5 2 IRt ) 5 B AR e R —
TEHERIFE [T ] rh A faEps SufE 2%, 2013, 25(2) : 69.
(9] kAR, BRI, 257G, 45 . O RIS 5 5 5 AE UG AR DGR i PR 36
oA L) ] AR Ep 2ok 2, 2015, 27 (3) : 175-179.
(10 ] #x06 B 0E , 26 4320, 46 —FhBTE T bk e B4 R 3 7
B[], eI SRR, 2013, 25(3) £ 182.
[11] B 07 HE kAT Bs F ik il iR 420 6l [ ] ). g
fa T2 BEF, 2013, 25(7) : 393.
ek HY < 2015-09-07 ) (A SC&ifH: - ZE4RF)

KRIZIX TS

EREARE(FEFEELSIRIEL)
FXREAT] FEBIREXAHRAT BINEFHE—~

§ o CPEPEES S 2HERE) RPEPIESSF 2 FI M2 E R R Chh E I ES &2 R RIIREZ —,
Ll (PP A I PR AR ) A 4 ), SRR P B A R 2 AU AR T, B AT A UM AR R
RS AU T 112 5T, BRI 16 FFARRAR 80 S RUBEARER . T i S S MR AME 2015 4ERGTHI Tk,
SRR 6-93 SEMY : A 26 TC, AAF 156 T0. 1T B TR TEE Q0 LA A TR VRS , TPA T4 27 [l St S e, 326
DTGB AR T, 2014 4ELART A AT AT AT A A B A TRRHLIE T+ 022-23197150. Motk : Ky AIEIX §
| IRFEE 1225 5 4 - 300050, :
L CREPTEES A ARk ) CAPAZER (L300 ) (CA) IRE BT Ui )(AD), WHO PR TP X 255
C(WPRIM), 6] (L3 RIAI IR H )(UPD ), v 9709 #5110 (CNKD. 7 7 B8 R0 R4 (China Info), Ji 5 BE2£ 9., §
E em120.com f&FHF A RAEL LN R B 2548 3R T EE 48 22 24515 2 ™ (hitp://www.Medicine China.com), %A TS C/EFH §
§ XA T LA E3 Ty 2R IS SO, 1 A R A R L PSR B R IR . L e A PURTIH i —
A AR SO AT
CrE P YR 255 SRR ) TFBAT IR L 0B IR AR 5N G835 Sk RIS R B 25 S  EIEEE
§oF IR PR AR YA 28 IR ] R ) 3898 BHIERT I I R BRI I R R R R R
IR LB B - MR - SRR O RS BRBER o R ACTIE SR GG BT B AT LA TR AR
s g, :
ATIE AT I3 Bi S AR R AT 2009 45 LLUG B9 2 3578 b R R JE vk A8, 788 B0 5 8l Chup:/iwww.
; wanfangdata.com.cn ) BT 7 BE 2 (http://med.wanfangdata.com.cn ) e R k. ATIE R SCs R, Wkl http://www. §
 coom—em120.com , AT 72k B B T4 4R 01 FISCRE O AT 4 :
: (A4 )




