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ABSTRACT

Home mechanical ventilation (HMV) has transformed the care of children with 
chronic respiratory failure, improving survival, reducing hospital dependence, 
and enabling better quality of life. The choice between invasive and noninvasive 
modalities must be individualized, but successful outcomes universally depend 
on structured initiation, careful parameter adjustment, and systematic follow-up. 
Local practices, health system organization, reimbursement policy, and home 
care provider availability have significant influence on HMV successes. Future 
advances will rely on technology, multidisciplinary expertise, and broader access 
to specialized home-care services.

IMPACT STATEMENT

This review provides a comprehensive and up-to-date overview of long-term 
home mechanical ventilation in children, integrating current evidence with prac-
tical clinical considerations. It aims to support clinicians in decision-making, opti-
mize patient selection and ventilatory strategies, and guide future development 
of pediatric home ventilation programs.
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INTRODUCTION

Chronic respiratory failure (CRF) is a major cause of morbidity and mortality in 
both adult and pediatric populations. Advances in diagnostic and therapeutic care 
have enabled survival in many patients with conditions once deemed untreatable or 
incompatible with long-term life (1, 2). Consequently, the number of children living 
with CRF and requiring long-term assisted ventilation has steadily increased. The 
introduction of home mechanical ventilation (HMV) has opened new possibilities 
for comprehensive care, while simultaneously reducing the burden on healthcare 
systems and facilitating social integration for some of the most vulnerable children. 
Although HMV has been available for decades, continuous technological innova-
tion in ventilator design and functionality, along with the advent of disease-modi-
fying therapies, has made this field highly dynamic and constantly evolving (1, 2).
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HMV is typically delivered through two modalities: inva-
sive mechanical ventilation (IMV) via tracheostomy 
and non-invasive ventilation (NIV) using an appropri-
ate interface such as a nasal or oronasal mask. The 
choice between these approaches largely depends on 
the underlying disease, the degree of respiratory dys-
function, and the individual patient’s characteristics (1, 2).

DIAGNOSIS OF SLEEP-DISORDERED 
BREATHING (SDB)

Diagnostic procedures for early detection of sleep-dis-
ordered breathing (SDB) are recommended in all chil-
dren with chronic, stable medical conditions that increase 
the risk of SDB, regardless of the presence of symp-
toms (3-5). In otherwise healthy children, diagnostic 
evaluation is warranted when clinical signs suggest 
SDB (3-5). The gold standard for early detection is vid-
eo-polysomnography (PSG) combined with continuous 
non-invasive transcutaneous capnometry during sleep. 
In resource-limited settings, respiratory polygraphy may 
serve as an acceptable alternative (6).
When advanced diagnostics are unavailable, morning 
arterial blood gas analysis (ABG) and overnight oxim-
etry trends can provide useful additional information (7, 
8). However, elevated PaCO2 (>50 mmHg) in morning 
samples usually indicates a late manifestation of chronic 
respiratory failure. A difference in PaCO2 >10 mmol/L 
favoring the morning sample strongly suggests alveo-

lar hypoventilation. Elevated serum bicarbonate (HCO3
– 

>28 mmol/L) reflects metabolic compensation but is not 
specific for respiratory acidosis; hence, these findings 
must always be interpreted in clinical context (7, 8).
Children at increased risk—including those with neu-
romuscular disorders, chronic primary lung diseases, 
severe obesity, craniofacial malformations, or impaired 
respiratory control—should undergo systematic evalua-
tion as part of a standardized diagnostic protocol (2, 5, 6).
Long-term noninvasive ventilation (NIV) in children 
generally encompasses modes that provide ventila-
tory assistance, most notably bilevel positive airway 
pressure (BiPAP). Continuous positive airway pres-
sure (CPAP), although frequently classified under the 
broader NIV umbrella due to its noninvasive interface, 
is not strictly considered a ventilatory modality, as it 
delivers a constant distending pressure without aug-
menting tidal volume or providing true ventilatory sup-
port. Accordingly, both BiPAP and CPAP may be indi-
cated in children with chronic, stable conditions char-
acterized by severe SDB and impaired gas exchange 
(Table 1), although their mechanisms of action and ther-
apeutic objectives differ (5).
In pediatrics, severe SDB is typically defined by an 
apnea–hypopnea index (AHI) greater than 10 events per 
hour (6). Reference values differ significantly between 
adults and children, with pediatric thresholds being much 
stricter (Table 2).

Table 2. AHI thresholds for sleep-disordered breathing (SDB) in pediatric and adult populations.

Severity of SDB Pediatric population (AHI, events/hour) Adult population (AHI, events/hour)
Normal finding <1.5/h <5/h

Mild SDB 1.5–5/h 5–15/h

Moderate SDB 5–10/h 15–30/h

Severe SDB >10/h >30/h

Table 1. Key differences between CPAP and BiPAP in pediatric home ventilation.

Feature CPAP BiPAP
Pressure 
pattern

Constant, fixed pressure throughout the 
entire respiratory cycle

Variable pressures: higher inspiratory pressure (IPAP) 
and lower expiratory pressure (EPAP)

Indications Primarily obstructive disorders (e.g., OSAS) Central, restrictive, and obstructive disorders

Mode of 
breathing

Spontaneous breathing only Can support spontaneous breathing and provide 
backup ventilation if needed

Flexibility Limited – single continuous pressure Flexible – can adapt to more complex ventilatory needs

Transition May be escalated to BiPAP if CPAP is 
insufficient

Typically used when CPAP fails or in more severe 
disorders
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Criteria for nocturnal alveolar hypoventilation in children 
vary slightly depending on the source (5, 6). The Euro-
pean Respiratory Society (ERS) defines hypoventila-
tion when gas exchange impairment is documented by 
any of the following:
•	 morning arterial PaCO2 ≥50 mmHg on ABG, or
•	 transcutaneous CO2 (TcCO2) >50 mmHg for ≥2% of 

total sleep time, or
•	 oxygen saturation (SpO2) <90% for >2% of total 

sleep time (5).
However, the American Academy of Sleep Medicine 
(AASM) applies a different threshold for scoring hypoven-
tilation during sleep in children (6). According to pediatric 
AASM criteria, hypoventilation is scored when >25% of 
total sleep time is spent with PCO2 >50 mmHg, mea-
sured either by arterial sampling or a validated surro-
gate. This definition is therefore more stringent in terms 
of required duration of hypercapnia compared with the 
ERS threshold of ≥2% TST with CO2 >50 mmHg. In 
adults, AASM criteria differ further and define hypoven-
tilation when either:
•	 PCO2 exceeds 55 mmHg for ≥10 minutes, or
•	 PCO2 increases by ≥10 mmHg from the awake supine 

value to a level >50 mmHg for ≥10 minutes.
These differing reference standards are clinically rele-
vant, as certain patient populations—such as children 
with neuromuscular disorders—may require adapted 
TcCO2 thresholds or additional indicators of respira-
tory compromise. A recent international expert panel 
(RIND study) proposed criteria for nocturnal hypoven-
tilation in these patients, including TcCO2 >45 mmHg 
for >25% of total sleep time, or TcCO2 >50 mmHg for 
>2% of total sleep time or at least 5 continuous min-
utes (9). Importantly, initiation of nocturnal ventilation 
is not based solely on TcCO2, but also considers func-
tional parameters such as reduced forced vital capacity 
(FVC <50% predicted), weakened maximum inspiratory 
pressure (<60 cm H2O), or daytime SpO2 <95% (9). In 
Duchenne Muscular Dystrophy (DMD), these adapted 
criteria are particularly critical due to progressive weak-
ness of the diaphragm and accessory respiratory mus-
cles, which often leads to alveolar hypoventilation first 
occurring during sleep. Routine screening for nocturnal 
hypoventilation is recommended when FVC falls below 
50% predicted and mandatory at ≤40%, with NIV initi-
ated when these functional and TcCO2 criteria are met 

or when clinical symptoms such as morning headaches 
or daytime fatigue appear (5, 9).
Although the proportion of children requiring invasive 
mechanical ventilation (IMV) has declined markedly 
in recent decades, it remains the therapy of choice for 
a subset of patients with the most severe phenotypes 
(7, 10). Typical candidates include children with global 
chronic respiratory insufficiency requiring ≥16 hours of 
assisted ventilation, as well as those with bulbar dys-
function in whom noninvasive modalities are insufficient 
or not feasible (7, 10).
Importantly, the decision between noninvasive and inva-
sive home mechanical ventilation does not need to be 
final or immutable over time. For example, certain con-
ditions—such as congenital central hypoventilation syn-
drome (CCHS) or severe forms of bronchopulmonary 
dysplasia (BPD)—may necessitate IMV during infancy 
or early childhood, yet decannulation and transition to 
NIV can be achieved later in selected patients (11, 12). 
Conversely, in progressive disorders where NIV initially 
provides satisfactory support, the clinical course may 
eventually require tracheostomy and initiation of IMV. 
The best way to make these complex decisions is within 
a multidisciplinary framework, always in close consulta-
tion with the family and caregivers.

INPATIENT INITIATION OF LONG-TERM HMV

Research indicates that the initiation of home mechani-
cal ventilation (HMV) in children can be effectively man-
aged in either inpatient or outpatient settings (13, 14). 
Traditionally, initiation of long-term NIV was undertaken 
in the hospital setting, where the process requires close 
collaboration between healthcare professionals, social 
services, parents, and the child. Traditionally, several 
days of inpatient training for both the patient and care-
givers have been recommended. Although some health-
care systems with well-developed home-care infrastruc-
ture have reported successful home-based initiation, 
safety and efficacy in children remain insufficiently val-
idated (13, 14). For this reason, inpatient initiation con-
tinues to represent the standard of care, particularly in 
resource-limited settings or in children with complex 
medical needs (15, 16).
In contrast, IMV is almost invariably initiated in the hos-
pital, as it is most often required in children with com-
plex underlying conditions (17). Hospitalization is typi-
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cally longer than for NIV, reflecting both the severity of 
the primary disorder and the necessity of establishing a 
stable tracheostomy, which is essential for IMV. Prepara-
tion for discharge is also more demanding, as it involves 
not only caregiver training but also securing a wide range 
of supportive equipment, such as oxygen concentrators, 
suction devices, and other home-care aids. Collectively, 
these factors make the initiation of IMV considerably 
more resource-intensive compared with NIV (17, 18).

PATIENT SELECTION AND CLINICAL 
APPROACH TO LONG-TERM HMV

In children with obstructive sleep apnea syndrome type 
1 (OSAS type 1), long-term nocturnal CPAP is indicated 
when symptoms and abnormal polygraphic findings per-
sist after adenotonsillectomy. If residual symptoms remain 
following surgery, repeat polygraphy after 4–6 weeks is 
recommended, and CPAP should be initiated when the 
apnea–hypopnea index (AHI) exceeds 10 events per 
hour (19). The prevalence of obesity-related obstructive 
SDB (OSAS type 2) is steadily rising. In some of these 
children, dietary interventions and innovative pharma-
cological approaches may reduce body weight and lead 
to symptom resolution. In cases of severe SDB with-
out alveolar hypoventilation, long-term CPAP therapy is 
indicated, accompanied by active nutritional manage-
ment (19). The rarest yet most therapeutically challeng-
ing group includes patients with genetically determined 
craniofacial anomalies and upper airway malformations 
(OSAS type 3). These involve abnormalities of the maxilla 
and mandible, palate, tongue, or pharyngeal and laryn-
geal structures. In such cases, CPAP is indicated when 
a fixed level of positive pressure is sufficient to normal-
ize breathing patterns and restore gas exchange (20-22).
Long-term BiPAP therapy at home is indicated during 
sleep and, when necessary, during the daytime in chil-
dren with disorders characterized by alveolar hypoventi-
lation (5). BiPAP with a backup rate is the first-line ther-
apeutic option for alveolar hypoventilation due to:
•	 neuromuscular disorders,
•	 pediatric obesity hypoventilation syndrome (OHS),
•	 disorders of respiratory rhythm control in selected 

cases,
•	 advanced primary pulmonary diseases (e.g., cys-

tic fibrosis, interstitial lung disease, bronchopulmo-
nary dysplasia).

In addition, BiPAP is recommended in two specific con-
texts: (i) in children with obstructive SDB who fail CPAP 
or cannot tolerate the high pressures required to main-
tain airway patency, and (ii) in those with OSAS type 2 
(obesity-related) or OSAS type 3 (craniofacial anoma-
ly-related) when alveolar hypoventilation is documented 
(5, 9, 19, 22).
By contrast, IMV is reserved for children in whom non-
invasive modalities cannot ensure adequate ventila-
tion or are not feasible. Certain conditions require IMV 
from the outset—most notably disorders of respiratory 
rhythm control, whether primary (e.g., CCHS) or sec-
ondary (e.g., sequelae of severe perinatal asphyxia, 
severe metabolic diseases) (11, 23, 24). Children with 
restrictive or mixed obstructive–restrictive ventilatory 
patterns, as seen in neuromuscular disorders, may also 
ultimately require IMV during acute decompensation of 
previously stable respiratory insufficiency, particularly 
when endotracheal intubation is necessary and extu-
bation fails (25). In addition, neonates with generalized 
muscle weakness who cannot be weaned from the ven-
tilator represent another group requiring early IMV (26).

VENTILATOR SETUP: DEVICE, CIRCUIT, AND 
INTERFACE

Devices for mechanical ventilation can generally be 
divided into two categories: intensive care unit (ICU) 
ventilators and those specifically designed for home 
mechanical ventilation (HMV). Home ventilators are typ-
ically smaller, more portable, and optimized for ease of 
use in a non-hospital environment (27).
The choice of ventilator type is guided primarily by the 
underlying indication. While many different models from 
various manufacturers are currently available, most 
share a core set of technical features and clinical func-
tionalities. These common elements provide a frame-
work for classifying pediatric HMV devices, as outlined 
in Table 3 (28, 29).
The ventilator circuit is a critical, though sometimes 
underappreciated, component of the setup. Two main 
types are commonly employed: single-limb and dual-
limb circuits (Figure 1) (30, 31).
In a single-limb circuit, a single tube serves both inspi-
ratory and expiratory flow. Depending on how exhaled 
gas is eliminated to prevent rebreathing, two main con-
figurations exist:
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•	 Vented circuits, in which the mask itself incorpo-
rates exhalation ports (intentional leak openings). 
In this design, a minimum PEEP of approximately 4 
cm H2O is required to ensure effective clearance of 
exhaled CO2 and avoid rebreathing.

•	 Circuits with an active expiratory valve, in which the 
valve is positioned close to the patient. The valve 
opens during exhalation, actively directing expired gas 
out of the circuit and thereby preventing rebreathing.

Single-limb circuits are most often used for NIV, as they 
are simple, portable, and cost-effective. Nevertheless, 
they present limitations, including reduced accuracy 
in monitoring exhaled volumes, reliance on intentional 
leaks, and greater susceptibility to unintentional air leaks.
By contrast, a dual-limb circuit employs separate inspi-
ratory and expiratory tubes connected via a Y-piece. This 
arrangement allows more precise regulation of tidal vol-
ume and gas exchange, reduces the risk of rebreath-

Table 3. Ventilators for pediatric home mechanical ventilation: technical features and clinical use.

Device type Key features Limitations Typical use
Level 1 – 
Standard CPAP 
devices

Easy to handle, integrated humidifier No battery or alarm; 
limited flow detection 

(13–30 kg); auto-CPAP
usable >30 kg

OSAS without hypoventilation

Level 2 – 
Intermediate 
devices (BiPAP)

Support <16 h/day; 
integrated humidifier; medium size; 

basic alarms; battery (2–6 h);  
flow detection >2.5–5 kg

Limited backup capacity, 
not robust  

for continuous support

Children with SDB  
and hypoventilation, 

neuromuscular diseases, 
obesity-hypoventilation

Level 3 – 
Life-support 
ventilators

Full support (24 h/day); integrated 
alarms; longer battery (~8 h); 

precise flow detection (>2.5–5 kg)

More expensive; larger;
external humidifier 

required

Children needing continuous 
ventilation, invasive ventilation 

via tracheostomy, medically 
fragile patients

Figure 1. Types of ventilator circuits used in pediatric home mechanical ventilation.
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ing, and facilitates accurate monitoring of exhaled vol-
umes. Dual-limb systems are the standard for IMV via 
tracheostomy, but they may also be applied in NIV when 
precise volume monitoring is required. Their disadvan-
tages include greater technical complexity, larger size, 
and reduced portability compared with single-limb sys-
tems (30, 31).
The choice of mask that best matches the child’s long-
term ventilatory requirements and facial anatomy at dif-
ferent ages is a critical determinant of successful NIV (31, 
32). Current evidence does not demonstrate the superi-
ority of any specific mask type with respect to ventilation 
efficacy. Nevertheless, the nasal mask is generally the 
preferred interface in children, given its wide availabil-
ity in different sizes, the possibility of oral feeding and 
speech, and its relative ease of application. However, 
it may be associated with complications such as nasal 
bridge skin breakdown, xerophthalmia, or midface flat-
tening, and its effectiveness can be reduced by mouth 
air leaks. In some cases, chin straps may help mitigate 
this problem (31, 32).
Alternative interfaces include oronasal and full-face 
masks, although these may be difficult to use in younger 
children because of claustrophobic sensations and the 
limited availability of appropriately sized models. Fur-
thermore, they can increase the risk of aspiration in chil-
dren with gastroesophageal reflux (31, 32). Mouthpiece 
ventilation can be useful in selected patients with sta-
ble chronic respiratory insufficiency, particularly during 
daytime use, and is often combined with another inter-
face at night (Table 4) (33).

ADJUSTMENT OF LONG-TERM NIV PARAMETERS

For CPAP, treatment should be initiated at 4 cm H2O 
and titrated upward until both adequate oxygenation 
and relief of obstruction are achieved, while maintaining 
patient tolerance (34, 35). PSG-guided titration remains 

the gold standard; however, in settings without PSG 
availability, oximetry trends and subsequent ventilator 
software analysis provide reliable alternatives (36). In 
most cases, effective pressures are achieved at approx-
imately 8 ± 3 cm H2O. Auto-CPAP may be considered in 
children exceeding the manufacturer’s minimum weight 
threshold (typically >10 kg), although current evidence 
does not demonstrate clear superiority over fixed-pres-
sure CPAP in pediatrics (5, 34).
For BiPAP, initial settings generally start with IPAP at 8 
cm H2O and EPAP at 4 cm H2O, with subsequent adjust-
ments guided by age, underlying disease, and clinical 
response (5, 37). The primary goal is to achieve a tidal 
volume of 6–10 mL/kg of ideal body weight. Final EPAP 
values typically range from 4 to 8 cm H2O, though higher 
pressures may be required in the presence of structural 
airway anomalies predisposing to collapse (e.g., pharyn-
gomalacia, laryngomalacia, tracheomalacia). Final IPAP 
values are usually 10–14 cm H2O, although higher levels 
(>20 cm H2O) have been used safely (2, 5, 37).
The backup respiratory rate should be set slightly below 
the child’s spontaneous rate during N3 sleep or phys-
iologic age-based norms (38). Breath cycling—that is, 
the initiation of inspiration and the transition to expira-
tion—must be carefully tailored to the underlying pathol-
ogy (38, 39). The sensitivity of the inspiratory trigger 
depends on both respiratory muscle strength and the 
adequacy of central respiratory control. Conversely, the 
expiratory trigger should reflect the ventilatory pattern: 
in restrictive disorders, prolongation of the inspiratory 
phase is desirable, and the trigger is commonly set at 
20–25% of peak inspiratory flow, whereas in obstructive 
disorders such as severe tracheomalacia, earlier cycling 
is advantageous, with settings adjusted to 50–75% of 
inspiratory flow (30, 40, 41).
At present, no validated reference values exist for other 
ventilatory parameters; most recommendations rely on 
expert consensus and retrospective studies (Table 5).

Table 4. Advantages and limitations of different patient interfaces for pediatric home mechanical ventilation.

Interface type Advantages Limitations
Nasal mask - Wide range of sizes

- Allows speech
- Possibility of oral feeding

- Air leakage through the mouth
- Risk of midface hypoplasia

Oronasal mask - Prevents mouth leak
- Lower risk of midface 

hypoplasia

- Not suitable for very young children
- Interference with feeding, speaking, and secretion clearance

- Risk of aspiration/asphyxia
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DISCHARGE AND FOLLOW-UP

Regular clinical follow-up after discharge is essen-
tial. The first visit is recommended one month after 
discharge, followed by evaluations every three to six 
months depending on the underlying disease, type of 
SDB, and treatment adherence (5, 9). Each visit should 
include a detailed medical history, physical examina-
tion with particular attention to mask-related complica-
tions, and analysis of ventilator software. Device data 
provide important insights into adherence, duration of 
use, patient–ventilator synchrony, and air leaks (36). 
Importantly, careful fine-tuning of ventilator param-
eters based on these data can significantly improve 
both patient comfort and the overall effectiveness of 
ventilation. Some devices generate automated esti-
mates of AHI, but these should be interpreted with 
caution, as most algorithms have been validated only 
in adults (36, 42).
Where available, transcutaneous capnometry every 
six months is advisable. Follow-up PSG, or respiratory 
polygraphy, should be performed whenever ventilator 
settings are modified or when interventions—such as 
orthodontic or orthopedic treatments—have the poten-
tial to alter airway function (43, 44).
Follow-up practices differ substantially across health-
care systems (7, 16, 45-47). In highly developed coun-
tries, most follow-up, including continuous non-inva-
sive transcutaneous capnometry, is provided by spe-
cialized home-care services (48-50). In middle-income 
settings, this monitoring is more commonly hospi-
tal-based, which may limit frequency and accessibil-
ity (7, 16, 45-47).

Recent technological progress has enabled telemon-
itoring, whereby ventilator software data are transmit-
ted to secure remote servers and analyzed by clinicians 
without the need for in-person visits. This approach has 
proven particularly valuable for monitoring adherence 
and detecting technical or clinical issues at an early 
stage (51, 52).

WEANING AND DISCONTINUATION OF LONG-
TERM HMV

Weaning from long-term IMV via tracheostomy is a com-
plex, stepwise process that requires careful clinical judg-
ment and multidisciplinary collaboration (53, 54). The ulti-
mate goal is decannulation and transition to NIV, when-
ever feasible, in order to minimize long-term complica-
tions and improve quality of life (53, 54).
The key steps in the weaning process include:
1.	 Overall assessment – evaluation of disease stabil-

ity, improvement or resolution of the original indica-
tion for IMV, adequate spontaneous respiratory drive, 
and sufficient bulbar function to protect the airway.

2.	 Gradual reduction of ventilatory support – progres-
sive shortening of IMV duration, initially maintaining 
nocturnal ventilation, followed by stepwise daytime 
trials off the ventilator.

3.	 Capping and tolerance trials – daytime tracheostomy 
capping to evaluate the child’s ability to maintain ade-
quate gas exchange without ventilatory support, with 
continuous monitoring of SpO2 and TcCO2.

4.	 Transition to NIV – initiation of mask ventilation once 
spontaneous breathing with capping is tolerated, typ-
ically starting during sleep and extending as feasible.

Table 5. Recommended BiPAP settings for long-term HMV in children.

Parameter Settings
IPAP Start at 8 cm H2O;

Target tidal volume: 6–10 mL/kg/ideal body weight per breath

EPAP Minimum: 4 cm H2O; Typical final range: 6–10 cm H2O

Respiratory Rate Controlled ventilation: 2–3 breaths below physiologic rate for age;  
Spontaneous breathing: based on rate during N3 sleep

Inspiratory Time (Ti) Controlled ventilation: Ti = 1/3 of total cycle time;
Spontaneous breathing: Ti-min and Ti-max defined by device

Inspiratory Trigger High sensitivity for neuromuscular disorders;
Low sensitivity for central hypoventilation syndromes

Expiratory Trigger Restrictive patterns: 20–25% of flow;
Obstructive patterns: 50–75% of flow
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5.	 Decannulation – performed once NIV is established 
and airway patency is confirmed (endoscopic assess-
ment recommended), ensuring the child can main-
tain adequate ventilation and secretion clearance.

6.	 Post-decannulation monitoring – close observation 
in a controlled hospital setting to promptly detect 
respiratory compromise, followed by structured out-
patient follow-up.

Children with neuromuscular disorders or residual cen-
tral hypoventilation may continue to require nocturnal 
NIV even after successful decannulation (55). The tim-
ing of decannulation must balance the risks of prolonged 
tracheostomy (e.g., infection, tracheal injury, psychoso-
cial burden) against the safety of airway protection and 
effective ventilation (56). A multidisciplinary team—pul-
monologist, intensivist, ENT surgeon, respiratory thera-
pist, and speech/swallow therapist—should oversee the 
process in close cooperation with the family.
Discontinuation of home NIV may be considered in selected 
patients if normalization of SDB and gas exchange occurs 
spontaneously or following a therapeutic intervention (5). 
This is more commonly achievable in children treated 
with CPAP and less frequent in those requiring BiPAP. 
Before discontinuation, PSG or respiratory polygraphy 
with transcutaneous capnometry must be repeated. Cri-
teria include resolution of SDB symptoms, AHI <10/h, 
TcCO2 >50 mmHg for less than 2% of total sleep time, 
and SpO2 <90% for less than 2% of total sleep time (5). 
Because recurrence of symptoms is possible, structured 
follow-up remains essential even after discontinuation.

MANAGEMENT OF LONG-TERM NIV FAILURE 
AND ALTERNATIVE OPTIONS

The most common cause of NIV failure in the home set-
ting is poor adherence by the child or caregivers (57). 
Among adherent patients, failure may occur due to 
suboptimal patient–ventilator synchrony, excessive air 
leaks, progression of the underlying disease, or associ-
ated comorbidities (57). Alternative therapeutic options 
remain limited, but in selected cases, high-flow nasal 
cannula therapy or hypoglossal nerve stimulation may 
be considered as substitutes for CPAP (58, 59). Surgi-
cal or orthodontic interventions may be appropriate in 
children with Pierre–Robin sequence (60, 61). In the 
most severe cases, tracheostomy with invasive long-
term ventilation remains the ultimate therapeutic option.

PREOPERATIVE USE OF LONG-TERM HOME NIV

Children with severe skeletal deformities, particularly 
kyphoscoliosis, should undergo preoperative eval-
uation for potential NIV initiation (62). While long-
term NIV is clearly indicated in patients with alveolar 
hypoventilation and severe SDB, normal polygraphic 
and capnometric findings do not necessarily exclude 
the need for NIV (62, 63). Preoperative initiation has 
been shown to reduce the risk of prolonged post-
operative ventilation, underscoring the importance 
of thorough evaluation and timely initiation of ther-
apy (62, 63).
Risk assessment should include clinical features, 
non-invasive pulmonary function tests, the underly-
ing condition (idiopathic scoliosis versus neuromus-
cular-associated scoliosis), and polygraphic/capno-
metric studies (62). Although reductions in FVC and 
FEV1 are inversely correlated with the need for post-
operative ventilation, no universally accepted preoper-
ative thresholds exist. Consequently, a low threshold 
for initiating NIV is advisable, particularly in patients 
with severe restrictive ventilatory patterns, pronounced 
spinal deformity, FEV1 <40% predicted, concomitant 
neuromuscular disease, or those scheduled for tho-
racotomy (5, 62).

CONCLUSION

Home mechanical ventilation has transformed the care 
of children with chronic respiratory failure, improving 
survival, reducing hospital dependence, and enabling 
better quality of life. The choice between invasive and 
non-invasive modalities must be individualized, but suc-
cessful outcomes universally depend on structured initi-
ation, careful parameter adjustment, and systematic fol-
low-up. Future advances will rely on technology, multi-
disciplinary expertise, and broader access to special-
ized home-care services.
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