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Abstract 
 
Aims 
Endotracheal intubation is a mandatory skill for paediatric training in Ireland. There is 
international concern that trainees do not have sufficient opportunities to develop 
proficiency in intubation1. Advances in care, including increased use of non-invasive 
ventilation, have reduced rates of endotracheal intubation in preterm infants2,3.  
 
The aim of this project was to quantify the training opportunities for intubation of very low 
birthweight (VLBW) infants in a tertiary neonatal intensive care unit (NICU). 
 
Methods 
This was a retrospective chart review of babies ≤1500g born in the Rotunda hospital between 
January–December 2023. 
 
Results 
A total of 101 babies were included, with a median gestational age of 25+6 weeks (23+1 – 32+5 
weeks). There were 141 intubation episodes comprising 226 intubation attempts. 78/141 
(55%) intubations were successful on first attempt. 102/141 (72.3%) intubations occurred in 
the NICU, and 65/141 (46.1%) happened during normal working hours. Surfactant was given 
in 67/141 (47.5%) and the baby remained intubated after surfactant in 108/141 cases (76.5%). 
Adverse events were documented in 15/141 episodes (10.6%). 
 
Discussion 
Despite falling preterm intubation rates worldwide, there remains ample opportunities for 
obtaining this skill in our unit. While increasing use of laryngeal mask airways (LMAs) for 
surfactant administration would impact these training opportunities, most babies receiving 
surfactant remained intubated and ventilated. 
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Introduction 
 
Endotracheal intubation is an important procedure in neonatal intensive care, and a 
mandatory skill for both paediatric and neonatal training in Ireland. There is international 
concern that trainees do not have sufficient opportunities to develop or maintain proficiency 
in intubation1. Advances in care, including increased use of non-invasive ventilation, have 
reduced rates of endotracheal intubation in preterm infants2,3. The number of premature 
births in a centre may not reflect intubation opportunities. Additionally up to 40% of 
extubated preterm infants require reintubation4. The British Association of Perinatal 
Medicine (BAPM) described how these factors, increased numbers of trainees requiring 
procedural experience5 and reduced working hours6 may contribute to lower intubation 
success rates1. This is  concerning due to the increased risk of adverse events with repeated 
intubation attempts. Video laryngoscopy has been shown to improve intubation success in a 
NICU setting7 but is not currently available in all paediatric centres. Current higher specialty 
training curricula in Ireland expect paediatric and neonatal trainees to complete a minimum 
of 4 or 20 intubations respectively over a 12-month neonatology rotation8,9. 
 
The growing use of LMAs in term and larger preterm infants as an alternative to intubation 
may provide a solution, but paradoxically may reduce direct intubation experience even 
further. Evidence is growing for LMA surfactant administration10, and continues to be 
examined in the ongoing SUFRSUP trial (ACTRN12620001184965). Current LMAs are not 
designed for the smallest and most premature infants by virtue of their size, although these 
infants are at greatest risk of needing intubation. This presents a dilemma for smaller 
maternity units experiencing unexpected preterm deliveries as a rare event. 
 
 The majority of trainees in neonatal rotations are preparing for a career in paediatrics. 
Consultants in smaller centres may not be in a position to maintain neonatal airway skills1 

without adjunctive supports such as video laryngoscopy or LMA use. However, neonatal 
intubation remains a mandatory skill for general paediatric training and the number of 
training opportunities for endotracheal intubation of at-risk premature infants has not been 
described in an Irish tertiary neonatal centre.  
 
The aim of this project was to quantify the number of training opportunities for intubation of 
VLBW infants in a tertiary NICU over a one-year period.  
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Methods 
 
This was a retrospective chart review examining intubation of VLBW infants over a one-year 
period. Ethical approval was obtained from the hospital’s Research Advisory Group prior to 
data collection. Inclusion criteria included birth in the Rotunda Hospital between January – 
December 2023, and birth weight ≤1500g. Data collected included gestational age, weight 
and day of life at time of intubation, as well as the location and time of day intubation was 
performed. We also collected data on number of intubation episodes, number of attempts 
per episode, grade of staff member attempting intubation, whether surfactant was 
administered and whether rapid sequence induction was used. All intubation attempts, 
including transient intubation for surfactant administration, were included. 
 
 
Results 
 
A total of 101 babies were included in the study. Median gestational age was 25+6 weeks 
(range 23+1 – 32+5 weeks). The median age at intubation was 2 days (range 1 – 61 days). 
Median birth weight was 860g (range 530 – 1500g). Weight at intubation was less than 2kg in 
all cases and less than 1kg in 75/141 (53.2%) cases. There were 141 intubation episodes 
comprising 226 intubation attempts (mean of 1.6 attempts per episode, median 1, range 1 – 
5). 78/141 (55%) intubations were successful on first attempt. 35/141 episodes (24.8%) 
required 2 attempts, 12/141 (8.5%) required 3 attempts, 8/141 (5.7%) required 4 attempts 
and 2/141 (1.4%) required 5 attempts.  
 
The median number of individuals attempting intubation per episode was 1 (range 1 - 4). The 
staff grade attempting each episode is outlined in figure 1.  
 
The majority (102/141, 72.3%) of intubations occurred in the NICU, with the remainder 
occurring in the delivery suite or theatre. 65/141 (46.1%) intubation episodes happened 
during normal working hours (8AM – 5 PM), with 26/141 (18.4%) taking place between 5PM 
– 8PM and 50/141 (35.5%) overnight.  
 
Rapid sequence induction occurred prior to 69/141 (48.9%) intubation episodes, while other 
drugs (morphine, atropine) were given in 4/141 (2.8%) cases. Surfactant was given in 67/141 
(47.5%) and the baby remained intubated after surfactant in 108/141 (76.5%) cases. 
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There were 19 recorded adverse events during 15/141 (10.6%) intubation episodes, with 2 
adverse events occurring in 4/141 (2.8%) episodes. These included 4 cases of bradycardia 
(2.8%), 6 desaturations (4.3%), 1 apnoea (0.7%), 1 need for chest compressions (0.7%), 2 cases 
of upper airway bleeding (1.4%), 2 of lip bleeding (1.4%), 1 hypotension (0.7%), 1 chest wall 
rigidity secondary to fentanyl (0.7%) and 1 inability to intubate (0.7%), in which case a LMA 
was placed pending ENT review. In three cases, adverse events (upper airway bleeding, 
inability to intubate) occurred during multiple-attempt intubations. The remainder of adverse 
events occurred during a first intubation attempt. Where an attempt was unsuccessful, 
appropriate escalation to senior intubation practitioner was noted (Table 1). 
 

 SHO Registrar ANP  Consultant  

Attempt 1  (n=134) 6 (4.5%) 112 (83.6%) 10 (7.5%) 6 (4.5%) 

Attempt 2 (n=52) 0 (0%) 38 (73.1%) 5 (9.6%) 9 (17.3%) 

Attempt 3 (n=22) 0 (0%) 10 (45.5%) 3 (13.6%) 9 (40.9%) 

Attempt 4 (n=10) 0 (0%) 1 (10%) 1 (10%) 8 (80%) 

Attempt 5 (n=2) 0 (0%) 0 (0%) 0 (0%) 2 (100%) 

Table.1. Staff grade of individual performing intubation per attempt. Grade may reflect 
varying seniority (e.g. neonatal higher specialist trainee within registrar grade). 
Documentation was incomplete in 6 cases, not outlining staff grade.  

 
Of note, documentation was incomplete for 6/141 (4.3%) intubation episodes. In these cases 
standardised procedure notes were not completed, and so the number of attempts and staff 
grade attempting were unclear.  
 
 
Discussion 
 
This study outlines the opportunities for intubation training in a tertiary NICU in Ireland. 
Despite falling rates of endotracheal intubation of preterm infants worldwide, there remains 
ample opportunities for obtaining this skill in our unit. While opportunities for intubation are 
often unpredictable, almost half occurred within a normal working day. There are 12 
registrars working in our unit, corresponding to 12 intubation episodes per trainee in VLBW 
infants alone. While shift working patterns may affect middle grade availability for training, 
these numbers are reassuring. Our study did not include babies with birth weight >1500g, and 
so underestimates the total number of intubation episodes. Whether these opportunities are 



 Ir Med J; November-December 2025; Vol 118; No. 10; P170 
10th December, 2025 

 
 
used for training in direct or video-assisted laryngoscopy is a matter for discussion. Video 
laryngoscopy improves successful first attempt intubation rates7 in neonates and is a useful 
tool for teaching, however, is not available in all paediatric centres.  
 
Using LMAs to deliver surfactant may be less technically challenging for practitioners, which 
is of particular relevance to those working in non-tertiary centres with less opportunity to 
maintain endotracheal intubation skills. However, LMA insertion does not help trainees to 
learn to intubate, which is still an essential skill in neonatology. While the increasing use of 
LMA for surfactant administration could impact these training opportunities, in our study 76% 
of babies receiving surfactant remained intubated and ventilated. In these cases, the ETT was 
kept in place due to concerns regarding the child’s clincial condition, so these babies would 
not have been suitable for LISA or LMA surfactant delivery.  
 
Neonatal endotracheal intubation is an essential skill for Paediatric trainees in Ireland, many 
of whom will work outside the tertiary NICU setting in their future careers. Our study 
demonstrates that there remains sufficient opportunity to develop these skills in our unit. 
Future research is required on training opportunities as intubation practices evolve.  
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