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Abstract

Objective: To evaluate the application value of electronic cardiac force measurement (Electrical Car-
diometry, EC) in evaluating cardiac function in premature infants. Method: A prospective study was
conducted on 100 critically ill premature infants in the neonatal intensive care unit of the First Af-
filiated Hospital of Xinjiang Medical University from January 2023 to October 2023, and 50 pre-
mature infants in the general neonatal department of the First Affiliated Hospital of Xinjiang Med-
ical University who did not require ventilator treatment at the same time were selected as the
control group. All preterm infants used electronic cardiac force measurement at 3 and 7 days after
birth to monitor cardiac output (cardiac Output, CO) and the output per stroke volume (stroke
volume, SV), the cardiac index (cardiac index, CI), myocardial contractility (ICON), pleural fluid
volume (thoracic fluid content, TFC), peripheral vascular resistance (systemic vascular resistance,
SVR); CO using Doppler echocardiography, Analyzing the changes of the hemodynamic indexes in
the two groups, Comparative evaluation of the two measurement methods. Result: Both groups of
premature infants showed an increasing trend of CO with increasing age after birth, whether de-
tected by EC method or echocardiography (P < 0.05); The CO levels of two groups of premature in-
fants were compared, and the study group was significantly lower than the control group, with a
statistically significant difference (P < 0.05); Among the other hemodynamic indicators, the SV, CI,
and ICON of the study group were lower than those of the control group, while SVR and TFC were
significantly higher than those of the control group, with statistical significance (P < 0.05); There
was no statistically significant difference (P > 0.05) between the two measurement methods for
measuring CO on the same day. Conclusion: The EC method has a good correlation with echocar-
diography and can be used to monitor the trend changes of hemodynamic indicators in premature
infants. It can quickly evaluate the hemodynamic status at the bedside and has certain value for
the clinical diagnosis and treatment of critically ill premature infants.
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1. 518

it & (cardiac output, CO) 1€ & I I Myt 3 77 22 W I Y FORRED, JEHG 3 2E L EE I
PE(NICU)F G ™ )L, iz br R B B R S, W DLE R B0 R T e, BEA A T
RN R, AEmh H RN R CO A H Al AR < LAt 5 1 2 18 b oxo i PR AR+ 70 B[ 1]
M B - i 2 Bk ER P 5 (PAC), - BUBK 3 48 75 0o B B0 MU (PICCO) 870 — S A gk 2 P 15 AR
SE DB (NICO) DL AGE 5 2 8 B BOR, #FREREAT CO YR, Sl R B ML 5h g 27 Bk 1 1R K
MIfER . PAC FEJustnite, BRI HAR A MEANTE 1 00 XURS S5 AN F T 57 L, i PR v o o P 42 i P
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diometry, EC)R[ LB, i, J7fH. wJHp&MEIRI CO, EH TRaER™)L. HurEparst T EC ik
) Lo i Y B A 7S A A S [4] [5] [6] [7], R T ST R B EC ik AT DL S 8 A 3 AR
ML 2 71 %A A 8], 5 03l BN R A 2, W] DURR S IG PR P SKE[9] [10], EC ikRE st R 4T
] CO #a%A/rHrfe 71, X5 Oswin Grollmuss 25 AAE 78 [4]— 3. 1HJ&, Mohammad Ahmad Hassa 2
NHIEFE (612 B0 7 o 6 7 9 M MRS tH 2B AR LK) CO B s fmfar HLBh = — 8ok, i Fwish &5 BRAE e
ZE5E, WURWEAT B R — 0 VP AL O DI A AR ) LG T R B R AN B B 5 H R R 7S 0 B
3000 5 ¥k B8 B 2 AT

2. #RERE
2.1, FERIkE

RIS VEGEEL 2023 4F 1 A & 10 AEFsBRRER 258 — MY JE BR eg A2 )LRHATT K 100 B fE 5 547 LAY
WA, LLHR AN &) 50 4178 5 REIRBLIG T 15 ) Lo B4

2.1.1. MNERE
O 28 < WA < 37, )5 24 MR AEFE LR @ )5 1 EANMRERILIGT; ©
SRR RS EAAE; @ REEE R, FEAE R,

2.1.2. HERgtRiHE
@© ™ 5 5 KA O IE R BB AR, @ REEZIAE DISIEA T A © KMEATHER
FHORS NS g, FE5 . kRzh) [10].

22. MRAE

% [E OSYPKA ICON™ TEfi) off AL A I i o i, MRS DS S (5 5 & 5 R R 5 5 i &
BB > 80% TP HE(E S, it ICON™ ISAR B AL Bt i, Al 7= )L W& 3 Wk, 45 RECTH91E.
KL HT Mindray (45025 S Rg MO [FANE Ol &, o5 — 48 FE 2R E AT,
FIREREG ™ ) LE R & 3 Ik, SR BCTHE.

2.2.1. BFILHINEE

SLBUPEME,  PYAS B AR 3 AL T-ROA B B R AN 81 T 7K Hh e R K T 4= 8 A 0 g 5
LS, s B pTE TR RSN 1) 24, 3/45 COL A48 %t & (Stroke Volume, SV). 0 fiE+5
#(Cardiac Index, Cl). CoJLi4i 7J(ICON). i i 44 %% & (Thoracic Fluid Content, TFC). #k& /& FH 7J
(Systemic Vascular Resistance, SVR).

2.22. ZEHBEHELNE

LR PR P 22 s D A S R O B S K BB . SV AT RO I R A R R A
JEI ]R3 (Velocity Time Integral, VTI)]2fe LA i A7 (Cross Sectional Area, CSA)it-#i: SV = VTI x CSA,
SRIE T SV FeLLO I CO.

2.3. GeitEAE

KH SPSS 26.0 4iit i fE, tHrETRIH (X £s)Ron, KA A% e IES A0 &5 2255 MR F e Xt
t 1656, AR 1E 2204 % I ECHT Wilcoxon #7-S RRAIRG I . HHEVER I B0 teRoR, R X245, P <0.05
NEREGITHE L.
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3. R
3.1. AR~ —RAREEE
P2 LG AR E L ZE R LS A= (P > 0.05), EAFmud:, Wk 1.

Table 1. General information on two groups of premature infants
= 1. PR )L —ARZERIEEER

5 A ) AR ()
] %

WFFE 4 (n = 100) 56 (56) 44 (44) 33.07 +1.72 2021.47 + 601.01
Xt 41 (n = 50) 27 (54) 23 (46) 33.52 +1.30 2055.20 + 355.18
Xl 0.003 1.793 0.431

P 0.954 0.075 0.667

3.2. MLARM™)LIRENIFIERR

WEFLLI) CO SV, Cl. ICON /KPR FXTIELE, TFC. SVR /K FE TR, =R EAS 55 (P
<0.05), W2 f1k 3. FrER2LAERESH 3 KREE 7K, CO KPIAT AP <0.05), Wik 4.

Table 2. Comparison of ICON hemodynamic indicators between two groups of premature infants

2 2. MLEE )L ICON MRz hEFsgkRxttt

HjE 3R ERFETR
H7
CO (I/min) SV (ml) CI(WT)  CO (I/min) SV (ml) Cl (WT)
WF9E4H(n = 100) 044+017 3.06+1.43 033013 058+021 4.01+1.62 0.39+0.14
S} & 26 (n = 50) 057+013 3.84+114 0474016 073+0.15 4.98+157 0.46 +0.14
t 5.37 3.633 5.189 5.071 3.538 2.865
p <0.001 <0.001 <0.001 <0.001 <0.001 0.005

Table 3. Comparison of ICON hemodynamic indicators between two groups of premature infants

52 3. MLEE )L ICON MRz hEsgkrxttt

HFE3IR ERFTR
TFC SVR (dyn-sicm®) ICON TFC SVR (dyn-s/cm®) ICON

iR

5T 2 (n = 100) 68.94 + 16.05 10790.25 + 5938.55 102.56 + 47.56 51.90 + 14.12 7693.37 + 3186.22 127.34 +49.11
Xt ZH(n =50) 41.88+12.68 8415.08 +3728.24 126.66 +34.22 28.50+9.02 5313.74 +1851.71 146.04 +50.98
t 8.497 —2.991 3.551 10.805 =5.77 2.144
P <0.001 0.003 <0.001 <0.001 <0.001 0.035

3.3. MBS AN CO BIXT LR

XL EC v 2 Bk L AR S 3 REER 7 RIBIIH L 457 )L CO AKIF-ZE R LGt =8 L (P >
0.05), HA &, WES5.

DOI: 10.12677/acm.2024.142374 2668 I IR = =23t e


https://doi.org/10.12677/acm.2024.142374

g, ZEWE

Table 4. Comparison of CO levels between two groups of premature infants at 3 and 7 days after birth
F 4. FARMILER 3RR 7 X CO RIELEE

. RLT0 S JUEENE CO FER LB BN CO
) EFE3R ERBTR t P EE3R ERTR  t P

Fstei(n =100) 044+0.17 058+0.21 -5.245 <0.001 0.43+0.16 058+0.2 -5.822 <0.001
X4 (n=50) 0.57+0.13 0.73+0.15 -5.508 <0.001 0.59+0.13 0.73+0.14 4872 <0.001
t 5.370 5.071 6.664 5.071
P <0.001 <0.001 <0.001 <0.001

Table 5. Comparison of Two Measurement Methods for Monitoring CO in Premature Infants in the Study Group
5. FMNE AN R = )LA CO teik

,'é\(n = 200) COICON (n = 100) CO wu (n = 100) t P
ESNERS 0.43+£0.17 0.44 £0.17 0.43+0.16 0.321 0.749
EETR 0.58£0.21 0.58 £0.21 0.58 £ 0.20 -0.017 0.986

4. ¥7ig

B 2 BRI ML B 7122 W 5 v RE T AR 682 ) LIS 28 B AS 1 2 Jo PR -0 R AL
HLF 0 N SR N Te G O D R M 7 vE (i — b, X8 T PP Al BRAE N G RS B W] 4252 (R e ff 14
FERFARE[11] [12], fERTAEJLABE R RTE 56 QO T R MR AR LEAC 78 . (EUR T A2 ) LI & H0 T RE 1 42 AE 0T
FRANFEIE A, ZFFEREA RSB0 L) LI D Re ZELE M FECL IR 28, i 5= LA b 2 A JLE
RoRAO SIS R[S RG R, ALl aE M TE fo B 777 )L R E 2

EC VEAHE T HUHE 75 0 3 B m] R PR S5 DU N, 38 3k 12 B I AT s M PR, 20 35 HR AR R R G
A IS MR R A SRAR A . T 2L 4B M T R R AR AR A, WO I 2 BN B ZE AN B A R BE LT [ HERR, IR
BRIy, SRR, &F5KI AR 51 200 5 i A R T 15 AT, SR . XS
iR IR I 5 PR AR AR AT 20 AT, SR A 25 S0 Mk I 38 o 33 R P UG AR 5 e O R A S LB ), 3= B o
FEVEAEAT H AR, P i Osypka LRI A3k CO [14], THAEHH A MRS J1 #5645 -

AWFFRIL, CO Bl HEshin 2B sy, MR GER )L CO. SV, Cl. ICON BB T84,
PR T e 2R LA SRR S AR : W4 TFC. SVR B I s, Bk m i ik s 4
ZURBK M BRI R RSN TE R, ATUUA S SRR E B, AR ENE CO T EZE
T, EVEAEFE ) LOThBER B AR Y, W] EC VELEIRIAR AT LASERY . P fIRAh i sh 1123

AWFA —ERRRYE, BT AR CRRFE R, a0 64 Bhis < i 520 =] 1 5 52 0 i
N1FARRR, WA W R T 2 500 S 5 R S A R AN MERA[15] [16] [17] [18], ‘bAh, AHFFHT
KRB, ECIEMIGIRS MG frdt— D0l , fRiE— 0 KEEARZ O .
5. &5ip

25 LATR, ECEMYE A QA EMEAE Y, X157 BTS2 dEmf R4l O Dh RS, X

PRSI B BN R S TS P AR [19], EASIRPRIE LA, K 2 O AR R AE LI Bh /7 27 I
Hiko
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