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Home noninvasive ventilation (NIV), including cPAP e Bilevel is increasingly
used in children

Tolerance and adherence to treatment are necessary to guarantee the clinical
efficacy of NIV

Adequate equipment, such as adapted interfaces and home devices, is one of 
the clues for the success of NIV

Practical and comprehensive summary of the equipment available for home 
NIV in pediatrics, their limits and pitfails

….beetween myths, evidence and clinical experience



There are limitations around the use of masks for NIV in children
including:

1. Limited size and shape options that fit and adapt to growing
faces

2.Limited headgear options in pediatrics
3.Potential and short and long-term interface related complication

….beetween myths, evidence and clinical experience

Castro-Codesal ML, Olmstead DL, MacLean JE. Mask interfaces for home non-invasive ventilation in infants and 
children. Paediatr Respir Rev. 2019 Nov
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LONG-TERM VENTILATION  AND SLEEP…..

The greater proportion of patients receiving ventilation use only nocturnal or nocturnal
plus part-time diurnal NIV

In sleep the ventilatory balance is phisiologically unstable

- Changes in ventilatory patterns

- Respiratory drive

- Respiratory muscle activity
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Oronasal-Mask

Nasal mask Total -Face

Nasal pillow Oronasal-mask under-the-nose

 Five Types of masks can be used for long-term nocturnal
NIV

 Each mask has its own advantages and disadvantages

 May present with one of different size of cushion and/or 
headgears



 It is the most used interface both in adults and children

 In the last decade, manufactures have developed specific nasal masks for infants and toddlers

 Nasal masks are preferred to avoid the risk of aspiration with emesis or asphyxia

 Under-the-nose nasal mask have been developed for adults, and can be used in adolescents

Interface Characteristics Advantages Disadvantages

NASAL MASK Flow through the 
nose

Allows eating, 
speaking, secretion
management, and 
using pacifier
Several pediatric and 
infant models and 
sizes available No 
risk of aspiration

Risk of:
• Nasal dryness and 
irritation
• Mouth leaks
• Skin lesion over the 
nasal bridge and face 
• Midfacial hypoplasia
• Eye irritation in 
case of leaks
Limit eating, speaking, 
secretion
management 

Interfaces, Circuits and Humidifiers
Rosario Ferreira, Frontiers in Pediatrics, 2020



 Nasal pillow which are minimal contact interfaces that insert into the nostrils

 Alternative masks that may be mainly posed in pre-adolescents and adolescents.

 Some nasal pillow are available in small sizes that may fit for older children

Interface Characteristics Advantages Disadvantages

NASAL PILLOW Flow through the nose Minimal facial contact
Allows eating, speaking, 
and secretion
management Less risk
of skin lesion
No risk of aspiration

Limited domiciliary
indications
Risk of:
• Nasal symptoms
• Nostrils pain and 
lesions
• Mouth leak

Interfaces, Circuits and Humidifiers
Rosario Ferreira, Frontiers in Pediatrics, 2020



Recently under the nose nasal mask with minimal contact surface
and no support on the nasal bridge have been developed for adults
and can be used in pre-adolescents and adolescents

They can be occasionally indicated in older children, as an 
alternative in case of intercurrent illness with nasal obstruction or 
intolerance of the regular nasale mask in this time period.



 Oro-nasal masks allow delivery of positive pressure through the nose and mouth

 Limited availability of commercially available oro-nasal masks for children

 Oro-nasal masks can be an appropriate interface choice for children who are unable to tolerate a 
nasal interface or where large mouth leak limits the efficacy of treatment. 

 Important disadvantages include limited capacity to communicate and manage secretions, potential
claustrophobia, and increased risk of aspiration in the event of vomiting

Interface Characteristics Advantages Disadvantages

ORONASAL MASK Rest on nasal bridge, 
nose and mouth sides
and chin (±forehead) -
Air flow through nose
and mouth

No mouth leaks

Less risk of midfacial
hypoplasia

Limit eating, speaking, 
secretion management 
No use of pacifier
Risk of:
• Aspiration
• Suffocation
• Skin lesion over the 
nasal bridge and face • 
Eye irritation in case of 
leaks

Interfaces, Circuits and Humidifiers
Rosario Ferreira, Frontiers in Pediatrics, 2020



 Rarely prescribed for home NIV, 

 should be reserved to very particular cases:

o patient with severe deformities or bilateral cleft lips with no possibility to adapt other types of 
interfaces

o Severe skin injiury

Interface Characteristics Advantages Disadvantages

TOTAL-FACE MASK - Covers the entire
face

- Air flow through
nose and mouth

Less risk for skin
injuries: no contact
with nasal bridge and 
other sensitive skin
areas

- No mouth leaks

-Limits communication, 
use of pacifier, 
secretion management 
and eating
- Risk for upper airway
obstruction
- Risk for aspiration
- Risk for 
claustrophobia
- Limited commercially
available
infant/pediatric sizes

Interfaces, Circuits and Humidifiers
Rosario Ferreira, Frontiers in Pediatrics, 2020



 Mouth-only-masks may be used in very rare cases of complete nasal obstruction.

 Available literature on mouthpiece ventilation is limited to young adults with 
neuromuscular disorders and demonstrates reduced daytime dyspnea, and delay or even
prevention of the need for tracheostomy

Interface Characteristics Advantages Disadvantages

MOUTHPIECE - Patient’s lips seal
around it

- Airflow through
mouth only

- Free face and head
- No risk for nasal
symptoms - No risk
for skin injury
- No risk of aspiration
- No risk of 
claustrophobia

- Requires volume-
cycle ventilation
- No leak
compensation
(adequate lips’ 
sealing required)
- No adequate for non-
cooperative indi-
viduals or during sleep

Interfaces, Circuits and Humidifiers
Rosario Ferreira, Frontiers in Pediatrics, 2020

Castro-Codesal ML, Olmstead DL, MacLean JE. Mask interfaces for home non-invasive ventilation in infants and children. 
Paediatr Respir Rev. 2019 Nov
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MASK INTERFACES FOR HOME NON-INVASIVE VENTILATION IN INFANTS AND CHILDREN 
Maria L. Castro-Codesal, Deborah L. Olmstead, Joanna E. MacLean Paediatr Respir Rev. 2019 Nov



Khirani S, Ducrot V. Mask interfaces and devices for home noninvasive ventilation in children. Pediatr Pulmonol. 2024 Jun



Vented Masks are 
nowadays used

predominantly for home 
NIV, and benefit from a 
larger choice than non-

vented masks.



20Interfaces for long-term noninvasive positive pressure ventilation in children
Ramirez, Delord et all.

 67 patients
 All patients>2 years old and four of the 

older children (two with maxillofacial
deformity, one with OSAS, and one with 
spinal muscular atrophy)

 49 used a nasal mask, 16 a facial mask, 
and 2 nasal prongs. 

 Industrial masks with and without
manufactured leaks were used in 33 
(34%) and 35 (36%) children, respectively. 

 All patients with neuromuscular disease or thoracic scoliosis, with the exception of one patient, used
interfaces without manufactured leaks. 

 Interfaces with and without manufactured leaks were used equally in patients older than 2 years with 
lung disease. 

 In 80% of the patients, the most appropriate interface could be determined after the first night. 



 The most common indication for utilizing the RAM cannula 
for NIV was intolerance of conventional NIV interfaces
(80%). 

 Other indications for using the RAM cannula were to 
alleviate dyspnea (60%) and to avoid tracheostomy (55%) 
based on parental preference or due to redirection of care 
to comfort-based care (n = 2, 10%). 



22

 Although this interface is efficient in delivering
chronic CPAP, limited experience suggests that
it should not be used for bilevel ventilation

 These pilot data suggest that the Optiflow
interface may be used for chronic CPAP use in
infants and children. However, it should not be
used for children who require bilevel
ventilation because of insufficient triggering



Although custom-made masks are nowadays mainly parts of the history of NIV in 
pediatrics, an increasingly interest for new Kinds of custom-made masks has emerged, 
with the widespread accessibility to 3D printing

 Indeed, with advancements in 3D technology, custom-made masks appear less
challenging to be made, and may be of great utility in children with particular face 
shapes and /or anatomical features.



24



MASK INTERFACES FOR HOME NON-INVASIVE VENTILATION IN INFANTS AND CHILDREN 
Maria L. Castro-Codesal, Deborah L. Olmstead, Joanna E. MacLean Paediatr Respir Rev. 2019 Nov

The most common side effects caused by the mask interface comprise skin irritation and/or injury due to 
pressure sores, eye irritation and mouth dryness due to air leaks, nasal symptoms and facial deformities in young
children

MAIN FEATURES RECOMMENDATIONS

Skin injuries are still occurring, and are 
frequently reported. 

- nonblanchable erythema
- severe pressure ulcers
bridge, forehead, and cheeks. 

• Re-assess fit and size of the mask

• Re-assess integrity of the mask (might
need replacement)

• Re-assess fit of the headgear

• Consider decreasing heated
humidification

• Consider switching mask interface

Khirani S, Ducrot V. Mask interfaces and devices for home noninvasive ventilation in children. Pediatr Pulmonol. 2024 Jun



Khirani S, Ducrot V. Mask interfaces and devices for home noninvasive ventilation in children. Pediatr Pulmonol. 2024 Jun



MASK INTERFACES FOR HOME NON-INVASIVE VENTILATION IN INFANTS AND CHILDREN 
Maria L. Castro-Codesal, Deborah L. Olmstead, Joanna E. MacLean Paediatr Respir Rev. 2019 Nov

MAIN FEATURES RECOMMENDATIONS

• Unintentional leaks due to an incorrect
mask fit or the displacement by the child,
may cause eye irritation

• . Particular attention should be addressed
to prevent or correct leaks in patients with
eye sensitivity such as children with
exorbitism

• Re-assess fit and size of the mask

• Re-assess integrity of the mask
and/or headgear (might need
replacement)

• Consider decrease and modify
pressures

Khirani S, Ducrot V. Mask interfaces and devices for home noninvasive ventilation in children. Pediatr Pulmonol. 2024 Jun



MASK INTERFACES FOR HOME NON-INVASIVE VENTILATION IN INFANTS AND CHILDREN 
Maria L. Castro-Codesal, Deborah L. Olmstead, Joanna E. MacLean Paediatr Respir Rev. 2019 Nov

MAIN FEATURES RECOMMENDATIONS

• Dryness, nasal congestion, nosebleeds, 
and even headaches

• Lack of humidification and mouth leak
may contribute to this process

• Increase heated humidity

• Consider topical treatment with nasal
rinses, steroids and/or decongestants

• If no resolution of symptoms, consider
switching to an oro-nasal interface



MAIN FEATURES RECOMMENDATIONS

• Midface hypoplasia and maxillary
retrusion represent a major side 
effect of NIV interfaces. 

• Children should undergo regular 
evaluations of the maxilla‐ mandibular
growth, with early referral to 
pediatric orthodontists and 
maxillo‐facial specialists, in those
requiring NIV for a long time period
and in children at risk of major facial
deformities

• Avoidance of excessive tightening of 
the headgear

• Consider selection of lighter
interfaces and rotation of interfaces
with different pressure points

• Periodic sleep studies to re-assess
need for NIV and/or titration to 
determine the lowest efficacious
pressure 

Khirani S, Ducrot V. Mask interfaces and devices for home noninvasive ventilation in children. Pediatr Pulmonol. 2024 Jun
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