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Preliminary study of the value of bedside cardiac ultrasound in

predicting pulmonary hemorrhage in neonates

MING Xin', SHANG Biao' , TANG Yan’, HU Luyao', XIE Xianzhi'
(1. Department of Neonatology . Beijing Anzhen Nanchong Hospital of Capital Medical University ,
Nanchong Central Hospital, Nanchong 637000, Sichuan. China;
2. Ultrasound Department , Beijing Anzhen Nanchong Hospital of Capital Medical University ,
Nanchong Central Hospital , Nanchong 637000, Sichuans China)

[Abstract] Objective To investigate the clinical value of bedside cardiac ultrasound results in the early diagnosis
and prognosis of neonatal pulmonary hemorrhage (NPH). Methods From January 2020 to May 2023, 24 neonates diag-
nosed with neonatal pulmonary hemorrhage in Nanchong Central Hospital were selected as the pulmonary hemorrhage
group. At the same time (admission time<{=1 month), 48 matched non pulmonary hemorrhage neonates of the same
gestational age (birth age<<=1 week) were selected as the control group. The clinical data and cardiac ultrasound results
of the two groups of neonates were collected and analyzed. retrospectively. Results Comparison of left ventricular end-
diastolic volume (EDV), LV end-systolic volume (ESV), stroke volume per volume (SV), left ventricular ejection frac-
tion (LVEF), short axis shortening rate (FS) of the left ventricle in the pulmonary hemorrhage group and the control
group, there was no significant difference (P> 0.05). The pulmonary artery pressure and arterial catheter diameter in
the pulmonary bleeding group were significantly greater than those in the control group (P<<0.05). Left ventricular end-

systolic volume (ESV) and pulmonary artery pressure in the term middle pulmonary hemorrhage group were greater than
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that in the control group (P<C0. 05). The left ventricular ejection fraction (LVEF), left ventricular short axis shortening
rate (FS), pulmonary artery pressure, and arterial catheter diameter were all greater than those of the control group (P<<
0.05). Area under the curve of pulmonary artery pressure. catheter diameter and combined prediction of NPH (area un-
der curve, AUC) were 0. 789,0. 677, and 0. 794, respectively. Pulmonary artery pressure was more predictive of NPH
than arterial catheter diameter, The two combined prediction was better than the individual prediction. ACT diameter was
positively associated with poor outcome of NPH (OR=3.075,95%CI: 1.177~8.035). Conclusion NPH before term
cardiac function changes to pulmonary artery pressure with left heart output decrease as the main performance, and pre-
mature infants before NPH to arterial catheter diameter increase as the main performance, accompanied by pulmonary hy-
pertension and compensatory cardiac output increase. Pulmonary artery pressure has certain value for early prediction
NPH. Arterial catheter diameter for NMH prognosis has certain value.
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Table 1 Comparsion of general data between the pulmonary hemorrhage

group and the control group
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Table 2 Comparison of cardiac ultrasound results in pulmonary hemor-

rhage group and control group

N ifi 4 i 1R 4
X% Mt maw ¢ P
EDV(mL) 9.32+4.51 8.51+3.83  0.791  0.432
ESV(mL) 3.17+2.08 2.54+1.23  1.359  0.184
SV(mL) 6.31+2.78 5.97+2.73  0.499  0.620
LVEF(%) 70.12+4.75  69.39+5.56  0.549  0.585
FS(%) 37.5+3.76 36.7+4.21  0.777  0.440
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Table 3 Comparison of cardiac ultrasound results between the term in-

fant pulmonary hemorrhage and control group
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% RALMRA AR, p
EDV(mL) 12.44+4.48  9.83+2.92  2.018  0.052
ESV(mL) 4.58+2.19  2.81+1.08  2.525  0.026
SV(mL) 8.22+2.77  7.01+£2.07  1.408  0.169
LVEF(%) 68.18+4.83 71.00+5.27 —1.486  0.147
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Table 4 Comparison of cardiac ultrasound results in premature pulmona-

ry hemorrhage and control group
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EDV(mL) 6.34(4.85,8.8)  6.58(4.27.8.05) —0.119 0.905
ESV(mL) 1.78(1.1,2.9) 2.13(1.47,3)  —0.716 0.474
SV(mL) 4,31(3.75,6.3)  4.44(3.11.5.52) —0.209 0.835
LVEF(%) 71.76%4.18 68.03%5. 54 2.135 0.039
FS(%) 38.5343.35 35.5343. 99 2.325 0.026
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Figure 1 ROC curves of pulmonary artery pressure, catheter diameter

and the combination of NPH
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Table 5 Comparison of cardiac ultrasound results in patients with pulmo-

nary hemorrhage with different prognosis

4 4
EDV(mL) 7.27(5.25,10.85)9.23(7.42,13.45) —1.142 0.253
ESV(mL) 2.14(1.32,3.32) 3.11(2.15,4.77) —1.055 0.291
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Table 6 Univariate Logistic regression analysis of the prognostic associa-

tion of NPH
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