Effect of extubation on diaphragmatic activity in newborns
measured with transcutaneous electromyography
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. Table 1 Subject characteristics
Introduction =230
GA (weeks) 31.8+6.6
Invasive mechanical ventilation in critically ill newborns aims to PCA (weeks) 33.4+6.0
restore gas exchange and to reduce work of breathing, which is Birth weight (g) 1917 + 1382
mainly delivered by the diaphragmatic muscle. As the lung Weight at inclusion (g) 1915 +£1356
condition improves, mechanical ventilation is weaned and sFV{ CM\;(H) 535/ 72 1
. : : : : entilator days 5+ 2,
ultm.lately the patient is extubated, often to non-invasive 0, pre-extubation (%) 67177
respiratory support. Transcutaneous electromyography of the Respiratory support after extubation*
diaphragm (dEMG) is a non-invasive technique which can HFNC (L/min) 52 +25 (n=8)
record the breathing effort with surface electrodes and can be nCPAP (cmH,0) 6.9 +1.8 (n=13)
easily applied in newborns. nIPPV, PEEP (cmH,0) 6.6+ 0.9 (n=5)
PIP (cmH,0) 9.0+1.7
- . 0, post-extubation (%) 30.1+£9.9
Ob]eCtlve Parameters are stated as mean * standard deviation, unless stated otherwise.
) i i ) GA: gestational age, PCA: post-conceptual age, HFV: high frequency
To lnveStlgate the changes 1n breathlng effort after ventilation, CMV: conventional mechanical ventilation, O,: percentage oxygen
extubation in (preterm) newborns assessed with demand, HFNC: high-flow nasal cannula, nCPAP: nasal continuous positive
) airway pressure, nlPPV: nasal intermittent positive pressure ventilation.
dEMG l‘eCOI'dlngS- PEEP: positive end-expiratory pressure, PIP: positive inspiratory pressure.
*4 subjects did not receive any support after extubation.
Methods
Newborns with a gestational age (GA) =26 weeks who were Changes in dEMG amplitude after extubation
ventilated 224 hours and deemed ready for extubation were 400-
included in this prospective multi-center observational study. *
Extubation was performed from either conventional mechanical < 300- - —_
ventilation (CMV) or high-frequency ventilation (HFV). %*
Spontaneous breathing was recorded with dEMG from fifteen E 200
minutes before (baseline) until three hours after extubation =
: — £
(Figure 1). & 100-
Data analysis: E T
=
= 60 seconds data epochs were < 0 —
used J— 1 L J_ J— J_ J_
= Custom-made user interface -100 - - - - - - - -
Baseline 10 30 60 90 120 150 180
Outcome measures Time after extubation (min)
* Percentage change in dEMG
amplitude, tonic and peak Figure 1: Measurement set-up for Figure 2: percentage change in amplitude of the dEMG signal at different
activity diaphragmatic electromyography time points after extubation compared to baseline. *significant difference
(three electrodes: ground, 1 and 2) compared to baseline (p-value < 0.05).
Results Conclusion
30 newborns were included so far in this ongoing study (Table « Diaphragmatic activity increased directly after
1). One newborn failed extubation and required re-intubation : .
. extubation and returned to baseline values
within 72 hours. f ] . .
The amplitude of the dEMG signal increased significantly after 30 minutes in ventilated newborns.
shortly after extubation compared to baseline (Figure 2, median
0 0 — ] i i =
.+17,6 Yo (+1.,2. + 48,0 /(.)), p=0,02 ), primarily due to an 1ncreas.e Future perspectlve
in peak activity (median +14% (-7,7 - +43,8%)). The tonic
activity of the diaphragm did not change significantly. The In a larger cohort, the effect of extubation failure on
dEMG amplitude returned to baseline values after thirty diaphragmatic activity is being investigated.
minutes.
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