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Application of Bedside Diaphragmatic Ultrasonography and Transthoracic
Echocardiography in Patients with Invasive Mechanical Ventilation

JIANG Yanru, WANG Muqun, LIU Haitao, GONG Beilei
(Department of Respiratory and Critical Care Medicine, The First Affiliated Hospital of Bengbu Medical University, Bengbu,
Anhui 233000, China)

[Abstract] Objective To investigate the value of bedside diaphragmic ultrasonography combined with
transthoracic echocardiography in detecting diaphragmic excursion (DE), mitral valve early diastolic peak flow velocity
(E)/mitral annular early diastolic peak velocity (e"), and left ventricular ejection fraction (LVEF) in the weaning patients
with invasive mechanical ventilation. Methods Fifty patients who underwent invasive mechanical ventilation in
the respiratory intensive care unit of the First Affiliated Hospital of Bengbu Medical University from January 2019 to
August 2023 were selected as the study subjects, and they were divided into the successful weaning group and the failed
weaning group according to the outcome of the weaning, and the general data and DE, E/e’, and LVEF levels of the

patients in the two groups were collected and evaluated to assess the joint prediction of invasive by the levels of DE, £/
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The DE and LVEF levels

of patients in the successful weaning group before weaning of invasive mechanical ventilation were (1.17£0.26) cm and

e’, and LVEF in the value of weaning outcome in mechanically ventilated patients. Results

(56.8417.02)%, respectively, which were higher than those of patients in the unsuccessful weaning group (0.86+0.17)
cm and (46.33 £6.86)%, and the differences were statistically significant (P << 0.05), whereas the E/e” levels of patients
in the successful weaning group (9.64=+ 1.08) were lower than those of patients in the failed machine weaning group
(10.67£1.17), and the difference was statistically significant (P << 0.05). The results of ROC curve analysis showed
that the AUCs of DE, E/e’, LVEF, and their combined test for predicting the outcome of weaning patients with invasive
mechanical ventilation were 0.827, 0.721, and 0.763, respectively, and the AUC for the combination of the three for
Bedside

diaphragmic ultrasonography combined with transthoracic echocardiography in invasive mechanically ventilated patients

predicting the outcome of weaning in patients with invasive mechanical ventilation was 0.935. Conclusions

to detect the levels of DE, E/e’, and LVEF can predict patients’ weaning outcome, which helps to further improve the
accuracy of predicting ventilator weaning outcome.
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Tab.1 Comparison of DE, e’, E, E/e’, and LVEF levels in invasive mechanical ventilation patients with different weaning outcomes

215 g/ ) DE/cm e' E Ele’ LVEF/%
HHLT 32 1.17£0.26 7.92+1.07 75.69+8.73 9.64+1.08 56.8417.02
LML 18 0.8610.17 7.4040.96 78.11+7.84 10.67+1.17 46.33+6.86

t 20.029 2.945 0.953 6.958 26.237
P < 0.001 0.093 0.334 0.011 < 0.001
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Tab.2 ROC curves analysis of combined prediction of DE, E/e’, and LVEF levels for weaning outcomes in patients with invasive mechanical ventilation

Eiztan AUC {8 (95%CI) S ZER LU R /% PR /% P
DE/cm 0.827 (0.713 ~ 0.943 ) 1.32 78.63 86.52 < 0.001
Ele' 0.721 (0.634 ~ 0.914) 10.14 76.32 81.58 < 0.001
LVEF/% 0.763 (0.619 ~ 0.907 ) 50 82.36 76.85 0.002
A TR 0.935 (0.895 ~ 0.993) 96.23 94.52 < 0.001
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Fig.1 ROC curves for predicting weaning outcomes in patients with
invasive mechanical ventilation by combining DE, E/e’, and LVEF levels
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