
441

© 2016 Indian Journal of Critical Care Medicine | Published by Wolters Kluwer ‑ Medknow

Research Article

Effectiveness of flow inflating device in providing 
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Introduction
Invasive and noninvasive ventilation (NIV) play a 

major role in any pediatric critical care unit. NIV can be 
delivered either as bi-level positive airway pressure or 
continuous positive airway pressure (CPAP). Although 

the concept of NIV is emerging, the availability of NIV 
machines is scarce in the public sector due to the cost 
factor. Hence, in developing countries, with limited 
resources, there is a need to resort to indigenous 
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Background and Aims: Noninvasive ventilation (NIV) is an emerging popular concept, 
which includes bi-level positive airway pressure or continuous positive airway pressure 
(CPAP). In settings with scarce resources for NIV machines, CPAP can be provided through 
various indigenous means and one such mode is flow inflating device – Jackson-Rees circuit 
(JR)/Bain circuit. The study analyses the epidemiology, various clinical indications, predictors 
of CPAP failure, and stresses the usefulness of flow inflating device as an indigenous way 
of providing CPAP. Methods: A prospective observational study was undertaken in 
the critical care unit of a Government Tertiary Care Hospital, from November 2013 to 
September 2014. All children who required CPAP in the age group 1 month to 12 years 
of both sexes were included in this study. They were started on indigenous CPAP through 
flow inflating device on clinical grounds based on the pediatric assessment triangle, and 
the duration and outcome were analyzed. Results: This study population included 214 
children. CPAP through flow inflating device was successful in 89.7% of cases, of which 
bronchiolitis accounted for 98.3%. A prolonged duration of CPAP support of >96 h was 
required in pneumonia. CPAP failure was noted in 10.3% of cases, the major risk factors 
being children <1 year and pneumonia with septic shock. Conclusion: We conclude 
that flow inflating devices – JR/Bain circuit are effective as an indigenous CPAP in limited 
resource settings. Despite its benefits, CPAP is not a substitute for invasive ventilation, as 
when the need for intubation arises timely intervention is needed.
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ways for providing CPAP. For example, providing 
bubble CPAP, in an indigenous way, was successful in 
swine flu pandemic in Pune.[1] Flow-inflating device – 
Jackson-Rees (JR) circuit, is also an indigenous way of 
providing CPAP.[2] It helps to alleviate the respiratory 
distress/respiratory failure in many primary pulmonary 
disorders such as bronchiolitis, bronchopneumonia, 
aspiration pneumonia, cardiogenic shock associated 
with sepsis, congestive cardiac failure, and scorpion 
envenomation. CPAP, when compared to invasive 
ventilation, helps to avoid the risks associated with 
intubation, decreases nosocomial pneumonia, the need 
for sedation, and the duration of Intensive Care Unit 
(ICU) and hospital stay. JR and pediatric Bain circuit, 
devised by Mapleson, can be used in intensive care 
settings, with the benefits of providing 100% oxygen as 
well as CPAP. This was supported by Sanabria Carretero 
et al. who observed that CPAP with Mapleson D circuit 
(Bain circuit) could successfully provide NIV for children 
with acute respiratory failure.[3]

Bain circuit is a coaxial circuit with inner and outer 
tubes, hence there is no mixing of fresh gas and expired 
air.[4] JR circuit-Mapleson F is used in children of age <6 
years and weight <20 kg; whereas Bain circuit is used for 
older children. There is an adjustable expiratory valve at 
the end of the bag. Partial closure of this valve along with 
simultaneous compression of the bag delivers positive 
pressure ventilation. During spontaneous ventilation, 
partial closure of this valve provides CPAP[5] [Figures 
1 and 2].

We designed a study to find out the usefulness of 
flow inflating device (Mapleson D and F circuits) as 
an indigenous way of providing CPAP. The clinical 
conditions which can be exclusively managed by 
providing indigenous CPAP and the predictive factors 
of CPAP failure were also studied.

Methods
This prospective observational study was undertaken 

in the Pediatric Intensive Care Unit (PICU) of a 
Government Tertiary Care Hospital, from November 
2013 to September 2014. The critical care unit is 6 
bedded with a step down of 15 beds to care for children 
poststabilization. The annual PICU admissions are 
around 600 cases. The ethical clearance for the study 
was obtained from the institutional ethics committee.

Inclusion criteria
All children who required CPAP in the age group 1 

month to 12 years of both sexes were included. CPAP 
was initiated on clinical grounds based on the pediatric 
assessment triangle[2] and the following groups of 
children were included:
a.	 Children with bronchiolitis, bronchopneumonia, who 

presented with respiratory distress/failure, with a 
patent airway and are alert or voice responsive

b.	 Children who presented with respiratory distress/
failure and compensated shock due to underlying 
congenital heart disease (CHD), sepsis

c.	 Myocardial  dysfunct ion due to  scorpion 
envenomation if the child is conscious/voice 
responsive and had respiratory distress or failure.

Exclusion criteria
a.	 Unmaintainable airway
b.	 Depressed level of consciousness (pain responsive/

unresponsive).

Informed consent was obtained from parents of the 
children included in this study. Children satisfying the 
inclusion criteria were administered CPAP using the 
JR circuit or Bain circuit in older children. A reservoir 
capacity of 500 mL was used for children <3 years and 
1000 mL for children >3 years. The mask was placed such 

Figure 1: Jackson-Rees circuit Figure 2: Bain circuit
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