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Abstract

Background: Lung inflation is the most important, and most difficult step in newborn resuscitation. A wide variety of devices are used o
achieve lung inflation, but there are relatively few data to guide clinicians in their choice of device.

Methods: We tested the ability of instructors and trained candidates on a newborn life support course to deliver initial inflation breaths to a
test lung, using a pressure limited blow-off valve, a 240-ml self-inflating bag and a 500-ml self-inflating bag in sequence.

Results; Use of a 240-ml self-inflating bag was associated with shorter initial inflations of 1.8 s mean (95% CI 1.60-1.99 5), compared with
2.425(2.24-2.61 5), 2.405 (2.08-2.71 5) for 300-ml self-inflating bags and “Tom Thumb” T piece, respectively. Delivery of breaths within a
target pressure range of 30 £ 5cm H;O was significantly better using a T piece than either self-inflating bag (proportion within target range
005 (95% CI0-0.11), 0.17 (93% CI 0.12-0 23), 0.89 (95% CI 0.83-0.94) for 240-ml and 500-ml self-inflating bags and “Tom Thumb” T
piece, respectively, Excessive pressure delivery with both sizes of self-inflating bag was frequent.

Conclusions; These data do not support use of 240-ml or 500-ml self-inflating bags for resuscitation of newbom term infants. A variable
pressure T piece blow-off system may be the easiest device to use for newborn resuscitation and the most reliable at delivering desired
pressures for set times. :
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1. Introduction

Pevices in use to achieve lung inflation in neonatal resuscitation

Neonatal resuscitation depends on achieving adequate
lung inflation. Based on studies from the 1970s and the
published Consensus from the International Liaison Com-
mittee on Resuscitation (ILCOR}, current UK guidance

240-m1 self-inflating bag

500-ml self-inflating bag

“Tom Thumb” variable pressure blow-off valve
“Neopuff” variable pressure blow-off valve

recommends that initial lung inflation pressure in newborn
term infants should be 30cm, sustained over 2-3s [1-4].
Paediatricians use a range of devices to achieve lung
inflation in necnatal resuscitation (table) [3]. Relatively little
research is available to guide their choice of device [5].
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Anaesthetic bag and Ayres T piece

The Newborn Life Support (NLS) course is designed
to equip novices in neonatal resuscitation with practical
skills and prepare them for clinical practice. It has been
administered by the Resuscitation Council of the United
Kingdom since 1999 and is similar in its inception to the
Newborn Resuscitation programme (NRP) in the United
States [4.,6]. Instructors are selected by performing well
on the course, having significant experience of neonatal
resuscitation and an aptitude to teach. All instructors have
undergone a 3-day instructor course and further mentored
training.
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Our results are entirely consistent with those of Field
et al. [9]. They found significantly better tidal volumes
with the 500-ml Laerdal bag than with the 240-ml Laerdal
bag in 10 real resuscitations, but did not consider a T
piece device such as the “Tom Thumb, nor the ability of
inexperienced operators. The authors aimed to achieve
sustained inflations, but although the smaller bag appears to
have delivered shorter breaths in clinical practice the paper
gives little information as to the statistical significance of this
finding.

In a recent publication, Hussey et al. showed similarly
heterogeneous maximum peak inspiratory pressure delivery
using self-inflating bags to those shown in our study [10]. It
is especially concerning that in both our study and that of
Hussey, experienced resuscitators seemed to generate exces-
sive pressures with the self-inflating bag as often as less
experienced operators.

Current recommendations suggest that long inspiratory
times are optimal for initial inflation breaths. Detailed review
of this subject is beyond the scope of this paper, but the work
of Vyas et al. suggests that a prolonged nflation will result
in greater functional residual capacity after initial inflation
breaths have been given [2].

5. Conclusions

Our work does not support the use of the infant (240-
ml} Laerdal bag for newbom resuscitation and suggests that
even the paediatric (500-ml} Laerdal bag should be used with
caution. We believe this work supports wider use in term
infants of a variable pressure blow-off system such as the
“Tom Thumb” or the “Neopuff”, which also provides for
variable positive end expiratory pressure. Such devices can
only however be relied on when a secure gas supply can be
provided, which may not be the case in developing health
care systems or out of hospital situations. We did not set
out to test the ability of providers to deliver lower pressures
with any of the devices. However, the lack of precision in

delivering inflation breaths that we have detected provides
little reassurance that recommendations for lower inflation
pressures in very preterm infants can be delivered using self-
inflating bags in clinical practice.
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