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Mechanical ventilation (MV) in neonates following surgery 
is a rather unusual topic. In most of the studies on MV, 
surgery is an exclusion criterion. Hence, the study by Wang 
et al. (1) on MV in neonates following gastrointestinal 
surgery from the Toronto Hospital for Sick Children is 
a welcomed analysis of an adequate sample of neonates 
heaving needed gastrointestinal surgery. 

The authors retrospectively reported on intestinal 
pathologies necessitating surgery during a 2-year period. 
Pathologies included necrotizing enterocolitis/spontaneous 
intestinal perforation (NEC/SIP) in 21%, intestinal atresia 
in 16%, esophageal atresia/tracheoesophageal fistula in 
14%, anorectal malformation in 13%, malrotation/volvulus 
in 11%, gastroschisis in 9% and omphalocele in 4% of 
the cohort. In detail, the median duration of MV was  
9 days in 54 cases with NEC/SIP; 2 days in 41 cases with 
intestinal atresia; 3 days in 35 cases with esophageal atresia/
tracheo-esophageal fistula; 1 day in 34 cases with anorectal 
malformation; 2 days in 27 cases with volvulus/malrotation; 
and 3 days in 22 cases with gastroschisis. Sixty-five infants, 
a quarter of the study population, exhibited prolonged MV 
defined as more than 7 days. The duration of MV strongly 
correlated with the diagnosis NEC/SIP and prematurity, 
but not all infants who needed longer respiratory support 
were premature born. The overall results revealed that 
neonates with prolonged MV had a lower gestational age, 
lower birth weight and lower weight at the time of surgery, 
and a higher percentage of stoma creation procedure, 
longer post-operative opioid administration, and higher 

rates of moderate to severe bronchopulmonary dysplasia 
(52% vs. 2.7%) and mortality (13.8% vs. 5.9%). Of the 
122 patients handled by one-stage resection with primary 
anastomosis, 22% received non-invasive ventilation (NIV) 
and 74% still were on NIV after 7 days post-surgery. 
Interestingly, anastomotic leak was detected in only three 
(2.5%) patients and did not correlate with NIV. The 
authors concluded that lower gestational age and longer 
opioid administration were risk factors for prolonged 
MV in neonates following intestinal surgery. Forty-one 
percent of surviving neonates with NEC/SIP survivors had 
endotracheal intubation on MV support post-surgery for 
more than 14 days. Additionally, those with NEC/SIP and 
having stoma creation at surgery had again longer duration 
of MV and differences were impressive being 23 compared 
to 5 days; rates of moderate to severe BPD were similar.

Although high flow nasal canula (HFNC) or continuous 
positive airway pressure (CPAP), the usual modes of NIV, 
may reduce the work of breathing, there are no outcome 
data showing superiority of HFNC or CPAP over any 
other intervention (2). In adults NIV as a weaning strategy 
reduced rates of death and pneumonia without increasing 
the risk of weaning failure or reintubation (3). Weaning 
protocols have been demonstrated to successfully reduce the 
duration of MV in critically ill adults resulting in reduced 
weaning duration and reduced length of stay at the intensive 
care unit (4). 

Much of the common practice in pediatric MV is 
based on personal experiences. NIV can be used before 
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considering intubation in most cases of mild-to-moderate 
respiratory distress. NIV should not delay endotracheal 
intubation, but no specific limits can be provided in any 
disease condition. Which modes of ventilator or respiratory 
support might be recommended was the question for an 
expert panel discussing different modes of MV for children. 
The results were inconclusive and the experts could not give 
an answer (2). The question remains: Is ventilating neonates 
and infants art or science? Maybe it is both, and certainly, it 
depends on years of experience in ventilating neonates. 

In preterm infants, nasal intermittent positive pressure 
ventilation (NIPPV) reduces rates of extubation failure 
and the need for reintubation within 48 hours to one week 
more effectively than nasal CPAP (5,6). NIPPV versus 
NIPPV reduced rates of extubation failure and need for 
reintubation within 48 hours to one week more effective 
than nasal CPAP, but NIPPV had no effect on development 
of chronic lung disease or mortality (5). Synchronization in 
delivering NIPPV and the devices used might be important 
too. Additionally, NIPPV was not associated with increased 
rates of gastrointestinal side effects.

One major factor predicting duration of ventilator 
support is to detect the readiness of the child for extubation. 
The authors (1) herein do not describe whether there 
existed a protocol for the weaning phase or criteria for 
extubation, but performed a spontaneous breathing trial 
(SBT). The SBT is a possibility to check the extubation 
readiness (7). Pulse oximeter measured oxygen saturation is 
monitored for 30 to 120 seconds as is the work of breathing 
and signs of distress or discomfort, and if the child remains 
to be stable successful extubation has to be expected. Other 
variants of testing extubation readiness include the minimal 
pressure support trial and the CPAP trial with a PEEP of 
4–5 cmH2O (7). In a study on preterm infants, the role 
of the SBT was tested and showed a sensitivity of 92% in 
predicting successful extubation (8). More recent studies 
do not confirm its role in assessing extubation readiness in 
this population (9,10). There was a ten percent extubation 
failure rate in preterm infants receiving prolonged MV by 
using a 3 minutes SBT (9). The authors noted a significant 
decrease in exhaled tidal volume, a significant increase in 
breathing frequency, and a significant increase in work of 
breathing at the end of the SBT. In another study successful 
extubated neonates (71%) had significantly fewer clinical 
events (51% vs. 72%), shorter cumulative bradycardia 
duration, shorter cumulative desaturation duration, and less 
increase in oxygen (0% vs. 5%) compared with neonates 
who failed extubation (10). Thus, extremely preterm 

neonates commonly show signs of clinical instability during 
endotracheal CPAP; and the authors concluded that the 
accuracy of the SBT is low when multiple clinical events in 
their combinations are necessary to define the SBT. Hence, 
SBTs may provide only limited value in the assessment of 
extubation readiness.

There exist a lot of weaning methods, but it is not known 
which method is superior to all others. Randolph et al. (11) 
investigated whether weaning protocols are superior to 
standard care (no defined protocol) for infants and children 
with acute illnesses requiring mechanical ventilator support 
and whether a volume support weaning protocol using 
continuous automated adjustment of pressure support by 
the ventilator was superior to manual adjustment of pressure 
support by clinicians. Interestingly, extubation failure rates 
and weaning success did not differ between groups and 
increased sedative use during the first 24 hours of weaning 
predicted extubation failure and weaning success as it was 
the case in the study by Wang et al. (1). Time of weaning 
was overall short with two days or less. Moreover, weaning 
protocols were not able to shorten this time.

There is not much more evidence regarding weaning 
children from the respirator. Clinical judgment is still 
the predominant way to predict weaning and extubation 
success. Extubation failure rates range from 2% to 20% and 
there is little or no relationship to the duration of MV (12).  
Upper airway obstruction is the single most common 
cause of extubation failure. A reliable method of assessing 
readiness for weaning and predicting extubation success is 
not evident from the pediatric literature (12).

Wang et al. (1) give an interesting insight into the 
problems of mechanically ventilated neonates following 
gastrointestinal surgery with those having had NEC/SIP 
surgery yet remaining the most critical one.

Acknowledgments

Funding: None. 

Footnote

Provenance and Peer Review: This article was commissioned 
by the editorial office, Translational Pediatrics. The article 
did not undergo external peer review. 

Conflicts of Interest: The author has completed the ICMJE 
uniform disclosure form (available at https://tp.amegroups.
com/article/view/10.21037/tp-22-115/coif). BR has received 

https://tp.amegroups.com/article/view/10.21037/tp-22-115/coif
https://tp.amegroups.com/article/view/10.21037/tp-22-115/coif


Resch. Postoperative ventilation616

© Translational Pediatrics. All rights reserved.   Transl Pediatr 2022;11(5):614-616 | https://dx.doi.org/10.21037/tp-22-115

honoraria for lectures from companies Abbvie, Germania, 
Milupa, AstraZeneca and Nestle, and travel support from 
Abbvie and Nestle. The author has no other conflicts of 
interest to declare. 

Ethical Statement: The author is accountable for all 
aspects of the work in ensuring that questions related 
to the accuracy or integrity of any part of the work are 
appropriately investigated and resolved.

Open Access Statement: This is an Open Access article 
distributed in accordance with the Creative Commons 
Attribution-NonCommercial-NoDerivs 4.0 International 
License (CC BY-NC-ND 4.0), which permits the non-
commercial replication and distribution of the article with 
the strict proviso that no changes or edits are made and the 
original work is properly cited (including links to both the 
formal publication through the relevant DOI and the license). 
See: https://creativecommons.org/licenses/by-nc-nd/4.0/.

References

1.	 Wang H, Gauda EB, Chiu PPL, et al. Risk factors for 
prolonged mechanical ventilation in neonates following 
gastrointestinal surgery. Transl Pediatr 2022. [Epub ahead 
of print]. doi: 10.21037/tp-22-14

2.	 Kneyber MCJ, de Luca D, Calderini E, et al. 
Recommendations for mechanical ventilation of critically 
ill children from the Paediatric Mechanical Ventilation 
Consensus Conference (PEMVECC). Intensive Care Med 
2017;43:1764-80.

3.	 Burns KE, Meade MO, Premji A, et al. Noninvasive 
ventilation as a weaning strategy for mechanical ventilation 
in adults with respiratory failure: a Cochrane systematic 
review. CMAJ 2014;186:E112-22.

4.	 Blackwood B, Burns KE, Cardwell CR, et al. Protocolized 

versus non-protocolized weaning for reducing the duration 
of mechanical ventilation in critically ill adult patients. 
Cochrane Database Syst Rev 2014;(11):CD006904.

5.	 Lemyre B, Davis PG, De Paoli AG, et al. Nasal 
intermittent positive pressure ventilation (NIPPV) versus 
nasal continuous positive airway pressure (NCPAP) for 
preterm neonates after extubation. Cochrane Database 
Syst Rev 2014;(9):CD003212.

6.	 Masry A, Nimeri NAMA, Koobar O, et al. Reintubation 
rates after extubation to different non-invasive ventilation 
modes in preterm infants. BMC Pediatr 2021;21:281.

7.	 MacIntyre NR, Cook DJ, Ely EW Jr, et al. Evidence-
based guidelines for weaning and discontinuing ventilatory 
support: a collective task force facilitated by the American 
College of Chest Physicians; the American Association for 
Respiratory Care; and the American College of Critical 
Care Medicine. Chest 2001;120:375S-95S.

8.	 Chawla S, Natarajan G, Gelmini M, et al. Role of 
spontaneous breathing trial in predicting successful 
extubation in premature infants. Pediatr Pulmonol 
2013;48:443-8.

9.	 Nakato AM, Ribeiro DF, Simão AC, et al. Impact of 
Spontaneous Breathing Trials in Cardiorespiratory 
Stability of Preterm Infants. Respir Care 2021;66:286-91.

10.	 Shalish W, Kanbar L, Kovacs L, et al. Assessment of 
Extubation Readiness Using Spontaneous Breathing 
Trials in Extremely Preterm Neonates. JAMA Pediatr 
2020;174:178-85.

11.	 Randolph AG, Wypij D, Venkataraman ST, et al. Effect 
of mechanical ventilator weaning protocols on respiratory 
outcomes in infants and children: a randomized controlled 
trial. JAMA 2002;288:2561-8.

12.	 Newth CJ, Venkataraman S, Willson DF, et al. Weaning 
and extubation readiness in pediatric patients. Pediatr Crit 
Care Med 2009;10:1-11.

Cite this article as: Resch B. Duration of postoperative 
mechanical ventilation in neonates. Transl Pediatr 2022;11(5):614-
616. doi: 10.21037/tp-22-115

https://creativecommons.org/licenses/by-nc-nd/4.0/

