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[ Abstract ] Objective To explore the application value of ultrasound diaphragmatic function
assessment in weaning from invasive mechanical ventilation in patients with respiratory failure. Method Fifty-
three patients with acute respiratory failure who underwent mechanical ventilation and weaning in People’s
Hospital Affiliated to Ningbo University from January 2020 to February 2022 were selected for research.
After weaning conditions, T-tube was used for spontaneous breathing test (SBT). At SBT-30 min, beside
ultrasound was used to collect the right diaphragm movement (DE) and diaphragm thickness, and the shallow
rapid breathing index (RSBI), diaphragm shallow rapid breathing index (D-RSBI) and diaphragm thickness
change rate (DTF) were calculated. According to the outcome of weaning, the patients were divided into the
successfully weaned group and unsuccessfully weaned group. All patients’ clinical data were collected, and the
relationship between ultrasound parameters and clinical indexes was compared between the two groups The

efficiency of each index for predicting the success rate of weaning was analyzed with the receiver operating
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characteristic (ROC) curve. Results  Fifty-three patients were enrolled in this study, including 36 patients in the
successfully weaned group and 17 patients in the unsuccessfully weaned group. DE and DTF in the successfully
weaned group were higher than those in the unsuccessfully weaned group (all £<0.05), RSBI and D-RSBI
in the successfully weaned group were significantly lower than those in the unsuccessfully weaned group (all
P<0.05). ROC curve analysis showed that when the cut-off value of DE, DTF, RSBI and D-RSBI were >1.21
cm, »27.5%, <48.68 times/(min-L) and <1.31 times/(min-mm), the sensitivity of predicting the success of
weaning was 69.0%, 97.2%, 83.0% and 83.0% respectively, and the specificity was 59.0%, 47.1%, 94.1% and
94.3%, respectively. Conclusions The evaluation of ultrasound diaphragmatic function can effectively guide
the clinical mechanical ventilation patients to withdraw the machine, and improve the accuracy of predicting
the success rate of weaning. Therefore, t ultrasound diaphragmatic function assessment has a high application

value in guiding the mechanical evacuation of patients with mechanical ventilation, and can be widely applied in

clinical practice.
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Fig 3 The ROC curves of DE,DTF,D-RSBI and RSBI
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Table 1 Comparison of general information of the two groups before weaning
LD NI ENVE il {8 Py
RIS (%, xxs) 62.18 £ 13.71 65.79 + 17.23 10.141 0.976
Bk Lotk () 22/14 12/5 0.097 0.811
BMI (kg/m’,x+s) 22.12+2.71 20.63 +1.89 0.246 0.884
MV(h, x + 5) 52.61+10.71 87.46 + 12.38 17.665 0.002
23 I8 1B (mmol/L, X + 5 ) 5.12+1.21 5.23+1.66 0.266 0.793
ICU fEBEHTE (h,x+s) 4.55+1.93 8.16 +2.45 9.092 < 0.01
APACHE-II ¥4} (43, x=5) 15.35 +4.94 19.67 +7.02 2.193 < 0.01
SOFA 143 (47, x+s) 3.88+1.71 5.23+221 2.019 0.031

I BMI : BHRBTHEEL 5 MV: HUBE TR H] 5 APACHE- 11343« S/ BRSS PEE G 1T SOFA 343 « JF 518w B ity

£ 2 #4l SBT 30min FHUREEHE b HLAL
Table 2 Comparison of SBT 30 min observation indexes between the two groups

FabR N2 PRl i P

pH (x+s) 7.36 £0.12 7.41 £0.09 1.104 0.233
OI(mmHg, x + 5) 281.2+82.35 271.50 + 98.22 10.151 0.889
HR (X /min, x£s) 79.82 +10.59 96.43 +15.59 3.171 0.015
RR (% /min, X+s) 16.29 + 3.42 26.79 £ 4.11 8.106 < 0.01
MAP(mmHg,x 5 ) 98.36 +20.12 96.47 +21.23 0.615 0.737
DE(cm, x+5)) 1.23 £0.42 0.98 +0.33 0.551 0.037
D-RSBI[ ¥X /(min - mm),x + 5] 1.04 +0.31 1.74 £ 0.63 -6.322 0.030
DTF(%, X + 5) 0.33+0.08 0.28 +0.07 0.133 0.041

RSBI[ ¥ /(min - L), x + 5] 39.21 +15.77 62.38 +18.19 6.231 0.021

. OL A AH8%L ; HR: 00Z% 5 RR : IR ; MAP ; P3R5 DE : 5B 30 ; D-RSBI : JRULTEIE 4 H46 %L ; DTF : L

JEEEARAL AR RSB « WIS %L
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