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Ventilación mecánica no invasiva

• La ventilación 
mecánica invasiva es 
relacionada con mayor 
morbimortalidad y 
mayor incidencia de 
DBP.

• VM no invasiva es cada 
vez más utilizado  en 
neonatología.

Neonatology 2013;104:203–209
Permall et al. Italian Journal of Pediatrics (2019) 45:105



Cambios de estrategias ventilatorias en 
Italia 2010 versus 2006

> VMNI

Vendettuoli V, et al. Arch Dis Child Fetal Neonatal Ed 2014;99:F321–F32



Ventilación no invasiva

R.A. Mahmoud et al. / Paediatric Respiratory Reviews 12 (2011) 196–205



Ventilación mecánica no invasiva

Naricera de alto y bajo  flujo CPAP



Nariceras de bajo flujo
• Flujo menores de 1 litro

• Utilizado comúnmente en RN con DBP, weaning de NAF o 
CPAP.

• Puede utilizarse con Blender para administrar una FIO2 
conocida

• En caso de no tener blender la FIO2 dependerá del flujo y del 
peso del paciente.

• Cálculo de FI02 efectiva  (fórmula de Benaron y Benitz)
– Ver el peso del RN y el flujo de naricera que está usando y ver el 

factor.
– Si no posee blender, debe aplicar el factor y mirar la FiO2 de la 

última columna que corresponde a FiO2   1.
– Se recomienda realizar una prueba terapéutica de suspensión del 

oxígeno, durante 30 minutos, cuando la FI02 sea ≤  0.23.





FiO2 22%

FiO2 100 %

FiO2 38%



Nariceras de bajo flujo

Vt 5,5 ml/Kg

Pediatric Pulmonology 21:48-51 (1996)



Naricera de alto flujo



Naricera de alto flujo
• Heated humidified Hygh flow

nasal cannulae (HHHFNC)

• Flujos mayores a 1 L/min

• Trabajos  flujo > 2 L/min, con 
gas calentado y humedificado

• Cada vez más utilizado dado su 
fácil manejo y el confort del 
paciente.

• No es posible determinar 
Presión entregada (fórmulas)

Neonatology 2012;102:300–308

Base calefactora

Válvula liberadora de presión

Flujo 2 a 8 litros

Eur J Pediatr (2010) 169:777–782



Nariceras de alto flujo

Fórmula de Sreenan
Flujo = 0.92 + 0.68 X peso en Kg

Entregaría una presión de 6 cm de H2O

Para un RN de 1700 gramos
Flujo = 0,92 + 0,68 x 1,7 k

= 2 lt x min 

Pediatrics. 2001 May;107(5):1081-3.



Mecanismo de acción de NAF
• Reduce el espacio muerto 

nasofaríngeo (favorece 
eliminación de CO2).

• Reduce la resistencia 
inspiratoria y disminuye el 
trabajo respiratorio. 

• Gas humidificado y calentado 
mejora la compliance pulmonar 
y reduce el trabajo respiratorio.

• Favorece el reclutamiento 
pulmonar.

Paediatrics and  Child Health 24:1, 2013
Neoreviews 2013;14;e227

Vapotherm

Fisher & Paykel

Journal of Paediatrics and Child Health (2019)



Naricera de alto flujo incremento de 
uso en la Unidades neonatales

Clin Perinatol 43 (2016) 693–705



Nursing perceptions of high-flow nasal cannulae
treatment for very preterm infants

Percepciones de NAF versus CPAP

Journal of Paediatrics and Child Health (2014)



Uso de NAF (HFNC) en prematuros
• Soporte primario en SDR (EMH)

– Faltan estudios de seguridad y eficacia.
– NAF de 6 a 8 litros versus CPAP 6 a 8 cmH2O.
– CPAP de uso de rescate.
– Poca evidencia en < 28 sem.

• Manejo de apneas.

• Post extubación 
– > falla que CPAP en < 28 sem.
– Similar en > 28 sem (c/CPAP de rescate)

• Weaning de CPAP
– Resultados contradictorios (2 litros titular)

Neonatology 2012;102:300–308

J Perinatol. 2015 Apr;35(4):263-7. 

Solo reportes de 
casos en 

estabilización en 
sala de parto

Journal of Paediatrics and Child Health (2019)

http://www.ncbi.nlm.nih.gov/pubmed/25429383


High flow nasal cannula for respiratory
support in preterm infants

• HFNC versus CPAP for primary respiratory support after birth
– 4 estudios n 439 RN: Necesidad de intubación a los 7 días sin diferencias

• HFNC versus NIPPV for primary respiratory support after birth: sin 
diferencias

• HFNC versus CPAP to prevent extubation failure
– 6 estudios n 934 
– Sin diferencias en muerte o DBP, Falla de trat., reintubación. Menos trauma 

nasal (RR 0.64 (0.51 - 0.79)
• Alternative HFNC models to prevent extubation failure:  sin diferencias

• Humidified HFNC versus non- humidified HFNC to prevent extubation
failure: sin diferencias

• HFNC for weaning from CPAP: sin diferencias.

Cochrane Database of Systematic Reviews 2016, Issue 2. Art. No.: CD006405



N Engl J Med 2019; 380:2031-2040

• Uso de NAF > 1200 g y > 31 sem en centros de menor complejidad o 
CPAP.

• N: 677

• Mayor fracaso del tratamiento con NAF que con CPAP cuando se usó 
como soporte respiratorio temprano para recién nacidos con 
dificultad respiratoria en centros de menor complejidad.

Un estudio de costo efectividad asocia las NAF a más alto costo para uso de apoyo 
primario  en insumos comparado con CPAP. 

N Engl J Med 2016;375:1142-51Health Technol. Assess.2016; 20: 1–68.

Estudios futuros uso de apoyo de NAF para la intubación (menor desaturación en adultos)

Journal of Paediatrics and Child Health (2019)



NAF (HFNC) en prematuros
• Beneficios

– Permiten un mayor acceso a la 
cara del bebé, lo que puede 
mejorar la alimentación y el apego

– Menor dolor y trauma nasal 
comparado con CPAP.

• Precauciones
– Condensación del circuito
– Mantenerla en posición
– < 1000 gramos
– No utilizar flujos < 2 litros
– Si fracasa paso a CPAP antes de 

decidir intubar Neonatology 2012;102:300–308

J Perinatol. 2015 Apr;35(4):263-7. doi: 10.1038/jp.2014.206. Epub 2014 Nov 27.

Flujo inicial depende 
patología (aumento según 

clínica)

Weaning hasta 2litros 
cambio a naricera

convencional (bajo flujo)

http://www.ncbi.nlm.nih.gov/pubmed/25429383


CPAP

• Modalidad ventilatoria no invasiva

• Aplicación de una presión de distensión continua.

• Provee un soporte en las respiraciones espontáneas con el 
objetivo de prevenir el colapso alveolar (mantener la CRF) y 
permitir un adecuado intercambio gaseoso.

• CPAP descrito por primera vez para el manejo SDR por 
Gregory 1971 à mayor reconocimiento desde 1980

Pediatr Pulmonol. 2012 September ; 47(9): 837–847.
Respiratory care,  2009 Vol 54 N° 9

Permall et al. Italian Journal of Pediatrics (2019) 45:105

Clin Perinatol 46 (2019) 493–516



CPAP



Efectos fisiológicos del CPAP

• Favorece el reclutamiento alveolar (mayor PMVA), reduce el 
shunt intrapulmonar.

• Aumenta el volumen de gas, aumenta la CRF, aumenta la PO2 
y disminuye la PCO2, disminuye la RVP

• Mejora el Vt y Vm.

Eur J Pediatr (2010) 169:777–782



J Pediatr 2020;217:66-72



Efectos fisiológicos del CPAP

• Estabiliza la pared torácica, disminuye la apnea 
obstructiva y mixta.

• Podría mejorar la producción de surfactante.

• Aumenta la dilatación faríngea

• Disminuye el trabajo respiratorio

Eur J Pediatr (2010) 169:777–782

Clin Perinatol 43 (2016) 621–631 



Efectos fisiológicos

• Induce el reflejo paradójico de Head (inspiración profunda 
ante insuflación pulmonar)

• Mejora la compliance, disminuye la resistencia

• Disminuye la asincronía toracoabdominal

• Reduce el edema pulmonar

Eur J Pediatr (2010) 169:777–782

Arch Dis Child Fetal Neonatal Ed 2007;92:414–418.



Efectos  fisiológicos
• Cardiovascular

– Aumenta la presión intratorácica, con disminución del retorno 
venosos y de gasto cardíaco, con niveles no óptimos.

• Renal
– Disminución de la tasa de filtración glomurar y de diuresis.

• Gastrointestinales
– Distensión abdominal

• SNC
– Aumenta la PIC (disminución de la PA, disminución de la 

perfusión cerebral), pero es poco frecuente.

Indian Pediatrics 2004; 41:459-469



CPAP con PEEP elevados

• PEEP muy elevado puede 
sobredistender. 

– Aumento de la PCO2, riesgo 
de escapes aéreos.

– Alteración de la V/Q y bajar 
PO2

Evaluar con Rx de tórax



Entrega de CPAP

• Requiere de 3 componentes
– Flujo 

– Interfaz 

– Sistema de presión positiva

Indian Pediatrics 2004;41:1008-1017



Entrega de CPAP: Flujo

• Flujo (calentando y humidificado, 6 
a 10 litros)

– Variable (Infant Flow, Benveniste)
• Flujo se ajusta para lograr una 

presión determinada frente a una 
fuga.

– Constante (CPAP de burbuja, ventilador) 
à 6 a 8 litros

Indian Pediatrics 2004;41:1008-1017
Front. Pediatr., 08 May 2020



CPAP de burbujas: Flujo constante

Las oscilaciones de presión imitan la VAF y 
pueden contribuir al intercambio de gases

Semin Fetal Neonatal Med. 2016 Jun;21(3):174-80.



Arch Dis Child Fetal Neonatal Ed 2020;0:F1–F6.

Falla CPAP



Interfaces
• Tubo nasofaríngeo
• Cánulas nasofaríngeas
• Máscara nasal
• Cánula binasal corta

Cánulas nasofaríngeas largas Sylmag Neonatology 2013;104:203–209

Máscara nasal Binasal corta



Cánula binasal corta

• Tienen menor resistencia

Argyle

Hudson

INCA Fisher & Paykel



RAM canula

Journal of Perinatology (2015), 1–4

Menos efecgva que la binasal corta 



RAM canula



Cánulas binasales cortas versus cánula nasofaríngea



Journal of Pediatric and Neonatal Individualized Medicine • vol. 4 • n. 2 • 2015 



Máscara nasal tomando un rol en la 
ventilación no invasiva neonatal



Máscaras nasales
To compare nasal mask with binasal prongs in delivering continuous positive airway
pressure for reducing need of invasive ventilation: randomized controlled trial.

J Matern Fetal Neonatal Med. 2019 Aug 8:1-7. doi: 10.1080/14767058.2019.1651272. [Epub ahead of print]

Menor falla de CPAP Menor grado de trauma nasal
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Abstract
Continuous positive airway pressure (CPAP) delivered via binasal prongs has been the
cornerstone of respiratory management in preterm infants. Though effective, the use of
binasal prongs is associated with nasal trauma, and CPAP failure. To overcome these
issues, nasal masks are increasingly used to deliver CPAP in preterm infants. The aimwas
to conduct a systematic review of randomized controlled trials (RCTs) comparing nasal
mask versus binasal prongs to deliver CPAP in preterm infants. Medline, Embase,
Cochrane Central Register of Controlled Trials, Cumulative Index of Nursing, and Allied
Health Literature, and E-abstracts from the Pediatric Academic Society meetings were
searched inMay2017.All RCTs comparingnasalmaskversusbinasal prongs for delivering
CPAP in preterm infants were included. Primary outcome was CPAP failure (need for
mechanical ventilation within 72 h of initiating CPAP). Secondary outcomes included
duration of CPAP, moderate to severe nasal trauma, any nasal trauma, pneumothorax,
severe IVH, bronchopulmonary dysplasia at 36 weeks postmenstrual age, and mortality.
Five RCTswith low risk of bias were included. Nasal mask significantly decreased the risk
of CPAP failure (4 RCTs [N = 459]; relative risk [RR]: 0.63; 95% confidence interval [CI]:
0.45-0.88;P=.007; I2 = 0%,NNT:9), and the incidenceofmoderate toseverenasal trauma
(3 RCTs [N = 275], RR: 0.41; 95%CI, 0.24-0.72; P = 0.002; I2 = 74%, NNT: 6). Other
outcomes did not differ significantly between the groups. Compared to binasal prongs,
nasal mask may provide a safe and effective alternative by minimizing the risk of CPAP
failure in preterm infants needing CPAP support.

K E YWORD S

continuous positive airway pressure, mask, meta-analysis, preterm infant, prongs

1 | INTRODUCTION

Early use of nasal continuous positive airway pressure (NCPAP) has
become the standard of care for managing respiratory distress
syndrome (RDS) in preterm infants.1–3 The optimal delivery and
effectiveness of NCPAP depend primarily on the nasal interface and
the pressure generating source. Short binasal prongs are more

effective than single nasal/nasopharyngeal prongs in reducing the
rate of re-intubation.4 However, binasal prongs are associated with
complications such as increased resistance to gas flow, peri-nasal leak,
and nasal trauma.5,6 Observational studies have reported nasal injury
in 62.9-68.1% of preterm infants on non-invasive ventilation with
nasal prongs.7,8 The high incidence of nasal injuries associated with
nasal prongs have led to the emergence of newer generation

Pediatric Pulmonology. 2018;1–6. wileyonlinelibrary.com/journal/ppul © 2018 Wiley Periodicals, Inc. | 1

2.5 | Assessment of risk of bias

We assessed the risk of bias (ROB) by using the Cochrane “Risk of Bias
Assessment Tool.”14 Authors BJ and SR independently assessed the
ROB in all domains including random sequence generation, allocation
concealment, blinding of intervention, and outcome assessors,
completeness of follow-up, selectivity of reporting, and other potential
sources of bias. For each domain, the ROBwas assessed as low, high, or
unclear risk based on the Cochrane Collaboration guidelines.

2.6 | Data synthesis

Meta-analysis was conducted using Review Manager 5.3 (Cochrane
Collaboration, Nordic Cochrane Centre, Copenhagen, Denmark). A
fixed-effects model (FEM) (Mantel–Haenszel method) was used.
However, analysis using random effects model (REM) was also
conducted to ensure that the results and conclusions were not
influenced by the type of model used for the meta-analysis. Effect size
was expressed as relative risk (RR) and 95% confidence intervals (CI).
Statistical heterogeneity was assessed with the χ2 test and I2 statistic
and by visual inspection of the forest plot (overlap of CIs). A P < 0.1 on
the χ2 statistic was considered to indicate heterogeneity. I2 statistic
values were interpreted according to the guidelines of Cochrane
Handbook as follows: 0-40%, might not be important; 30-60%, may
represent moderate heterogeneity; 50-90%, may represent substan-
tial heterogeneity; 75-100%, considerable heterogeneity.14

2.7 | Summary of findings table

The key information about the quality of evidence, the magnitude of
effect of the intervention, and the sum of available data on the main
outcome was presented in the summary of findings table according to

the Grades of Recommendation, Assessment, Development and
Evaluation (GRADE) guidelines.16

3 | RESULTS

The literature search retrieved 495 potential relevant citations, of
which 488were excluded, and sevenRCTswere considered eligible for
inclusion. Finally, 5 RCTs were included in the systematic review, and
meta-analysis.9–13 The remaining studies had to be excluded because
of lack of information from the published manuscripts. The study by
Newnam et al17 was excluded as it didn’t report outcomes relevant to
the review. The flow diagram of the study selection process is given in
Figure 1.

Out of the five included studies, thoughCPAP failurewas reported
in four studies,10–13 it was the primary outcome of interest in two
studies, whereas BPD, incidence of nasal trauma, and mean FiO2
requirement at 24 h of CPAP initiation were the primary outcomes in
Say et al,12 Yong et al,9 and Chandrasekaran et al13 respectively. All the
included trials evaluated CPAP as primarymode of respiratory support.
In addition to primary support, Kieran et al10 evaluated CPAP as a post
extubation mode of respiratory support. Incidence of any nasal trauma
was reported in all five studies but moderate to severe nasal trauma
was reported in three studies.9,11,13 The detailed characteristics of the
included studies are given in Table 1.

3.1 | ROB of included studies

Of the five included RCTs, (80%) were judged to have low ROB for the
domain of random sequence generation, and all were considered to
have low ROB for allocation concealment. Details of the ROB
assessment are given in Table 2.

TABLE 2 Assessment of the ROB of included RCTs

Study
Random sequence
generation

Allocation
concealment

Blinding of
participants and
personnel

Blinding of
outcome
assessment

Incomplete
outcome data

Selective
reporting

Other
bias

Yong et al9 Low risk Low risk High risk High risk Low risk Low risk Low risk

Kieran et al10 Low risk Low risk High risk High risk Low risk Low risk Low risk

Goel et al11 Low risk Low risk High risk High risk Low risk Low risk Low risk

Say et al12 Unclear risk Low risk High risk High risk Low risk Low risk Low risk

Chandrasekaran
et al13

Low risk Low risk High risk Low risk Low risk Low risk Low risk

FIGURE 2 Forest plot: CPAP failure: nasal mask versus binasal prongs for CPap in preterm infants

4 | JASANI ET AL.

Reducción del 37% ( 12 – 55%)
NNT:  9

Falla de CPAP
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1 | INTRODUCTION

Early use of nasal continuous positive airway pressure (NCPAP) has
become the standard of care for managing respiratory distress
syndrome (RDS) in preterm infants.1–3 The optimal delivery and
effectiveness of NCPAP depend primarily on the nasal interface and
the pressure generating source. Short binasal prongs are more

effective than single nasal/nasopharyngeal prongs in reducing the
rate of re-intubation.4 However, binasal prongs are associated with
complications such as increased resistance to gas flow, peri-nasal leak,
and nasal trauma.5,6 Observational studies have reported nasal injury
in 62.9-68.1% of preterm infants on non-invasive ventilation with
nasal prongs.7,8 The high incidence of nasal injuries associated with
nasal prongs have led to the emergence of newer generation

Pediatric Pulmonology. 2018;1–6. wileyonlinelibrary.com/journal/ppul © 2018 Wiley Periodicals, Inc. | 1
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1 | INTRODUCTION

Early use of nasal continuous positive airway pressure (NCPAP) has
become the standard of care for managing respiratory distress
syndrome (RDS) in preterm infants.1–3 The optimal delivery and
effectiveness of NCPAP depend primarily on the nasal interface and
the pressure generating source. Short binasal prongs are more

effective than single nasal/nasopharyngeal prongs in reducing the
rate of re-intubation.4 However, binasal prongs are associated with
complications such as increased resistance to gas flow, peri-nasal leak,
and nasal trauma.5,6 Observational studies have reported nasal injury
in 62.9-68.1% of preterm infants on non-invasive ventilation with
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Pediatric Pulmonology. 2018;1–6. wileyonlinelibrary.com/journal/ppul © 2018 Wiley Periodicals, Inc. | 1

Reducción del 59% ( 38 – 76%)
NNT: 6

3.1.1 | Primary outcome

Meta-analysis (FEM) of data from 4 RCTs10–13 (n = 459) showed that
the use of nasal mask significantly decreased the risk of CPAP failure
(RR: 0.63; 95%CI: 0.45–0.88; P = 0.007; I2 = 0%, NNT: 9) (Figure 2).

3.1.2 | Secondary outcomes

Meta-analysis (FEM) of data from 3 RCTs9,11,13 (N = 275) showed that
the use of nasal mask significantly reduced the incidence of moderate
to severe nasal trauma (RR: 0.41; 95%CI, 0.24-0.72; P = 0.002;
I2 = 74%, NNT: 6) (Figure 3). Other secondary outcomes did not differ
significantly between the two groups.

3.1.3 | Summary of findings

The overall evidence according to GRADE guidelines was graded as
low in view of the small sample size, lack of blinding, inability to assess
publication bias due to limited number of studies, and statistical
heterogeneity (Table 3).

4 | DISCUSSION

The results of our systematic review of five RCTs (N = 544) (Level of
evidence [GRADE]: low) suggest that compared with binasal prongs, the
application of nasal mask significantly decreases the risk of CPAP failure,
and moderate to severe nasal trauma in preterm infants. To our
knowledge, this is the first systematic review, and meta-analysis of
RCTs evaluating the use of nasal mask versus binasal prongs to deliver
NCPAP in preterm infants.

Four out of the five RCTs9–12 included in our review had high-risk
of bias with regards to blinding of outcome assessment. The risk of bias
was otherwise low in other domains in all trials. The trial by

Chandrasekaran et al13 assessed nasal trauma using digital photo-
graphs taken once a day. A neonatologist, masked to the treatment
allocation, graded nasal trauma by viewing serial photographs of the
infants’ nostrils.13 Future trials could incorporate similar techniques to
avoid bias in assessing such outcomes.

Newnam et al17 have reported results of their three arm RCT
comparing the frequency and severity of nasal trauma in preterm
VLBW neonates allocated to receive NCPAP by either continuous
nasal prongs (n = 21), continuous nasal mask (n = 35), or alternating
mask/prongs (n = 22). Neonatal skin condition scores (NSCS) were
recorded at least every 10-12 h. Skin injury was significantly less
(erythema P < 0.001, excoriation P = 0.007) in the rotation interface
group compared to the other two groups.17 Evaluation of alternating
nasal interfaces is a novelty in this trial which might improve the
effectiveness of the interface aswell asmitigate the frequency of nasal
trauma. The limitations include the small and skewed sample size
distribution between groups and lack of standardized outcomes.

The site and degree of nasal trauma differs on the type of nasal
interface used to deliver CPAP, being more common over the nasal
bridge, and junction of the philtrum and nasal septum with nasal mask,
while mucosal trauma with prongs commonly occurs at the medial
aspect of nasal septum and columella.18,19 Mucosal injury with prongs
can be associated with staphylococcus sepsis and may have long term
functional consequences.20,21 Chandrasekaran et al13 was the only
trial which used separate scoring systems22,23 to assess nasal trauma
for each interface but these tools need to be standardized and tested
across different ethnicities and gestational age to be widely accepted
in clinical practice.

The limitations of our systematic review need to be acknowl-
edged. These include the small sample size of included trials, the
heterogeneity of the characteristics of participants, and interventions
(bubble, variable flow, ventilator-derived CPAP, different brands of

FIGURE 3 Forest plot: moderate to severe nasal trauma: nasal mask versus binasal prongs for CPAP in preterm infants

TABLE 3 Summary of findings according to GRADE guidelines16

Absolute Risk

Outcome Nasal mask
Binasal
prongs

Relative effect, RR
(95%CI)

Number of
participants

Quality of evidence
GRADE Comment

CPAP failure 41/230
(17.82%)

66/229
(28.82%)

0.63; (0.45-0.88);
P = 0.007

459 Low See
below

Moderate to severe nasal
trauma

14/138
(10.14%)

36/137
(26.27%)

0.41; (0.24-0.72);
P = 0.002

275 Low See
below

The evidence was deemed low in view of the small sample size, lack of blinding of participants, personnel and outcome assessors in majority of the trials,
inability to exclude publication bias due to limited number of studies and statistical heterogeneity.
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Abstract
Continuous positive airway pressure (CPAP) delivered via binasal prongs has been the
cornerstone of respiratory management in preterm infants. Though effective, the use of
binasal prongs is associated with nasal trauma, and CPAP failure. To overcome these
issues, nasal masks are increasingly used to deliver CPAP in preterm infants. The aimwas
to conduct a systematic review of randomized controlled trials (RCTs) comparing nasal
mask versus binasal prongs to deliver CPAP in preterm infants. Medline, Embase,
Cochrane Central Register of Controlled Trials, Cumulative Index of Nursing, and Allied
Health Literature, and E-abstracts from the Pediatric Academic Society meetings were
searched inMay2017.All RCTs comparingnasalmaskversusbinasal prongs for delivering
CPAP in preterm infants were included. Primary outcome was CPAP failure (need for
mechanical ventilation within 72 h of initiating CPAP). Secondary outcomes included
duration of CPAP, moderate to severe nasal trauma, any nasal trauma, pneumothorax,
severe IVH, bronchopulmonary dysplasia at 36 weeks postmenstrual age, and mortality.
Five RCTswith low risk of bias were included. Nasal mask significantly decreased the risk
of CPAP failure (4 RCTs [N = 459]; relative risk [RR]: 0.63; 95% confidence interval [CI]:
0.45-0.88;P=.007; I2 = 0%,NNT:9), and the incidenceofmoderate toseverenasal trauma
(3 RCTs [N = 275], RR: 0.41; 95%CI, 0.24-0.72; P = 0.002; I2 = 74%, NNT: 6). Other
outcomes did not differ significantly between the groups. Compared to binasal prongs,
nasal mask may provide a safe and effective alternative by minimizing the risk of CPAP
failure in preterm infants needing CPAP support.

K E YWORD S

continuous positive airway pressure, mask, meta-analysis, preterm infant, prongs

1 | INTRODUCTION

Early use of nasal continuous positive airway pressure (NCPAP) has
become the standard of care for managing respiratory distress
syndrome (RDS) in preterm infants.1–3 The optimal delivery and
effectiveness of NCPAP depend primarily on the nasal interface and
the pressure generating source. Short binasal prongs are more

effective than single nasal/nasopharyngeal prongs in reducing the
rate of re-intubation.4 However, binasal prongs are associated with
complications such as increased resistance to gas flow, peri-nasal leak,
and nasal trauma.5,6 Observational studies have reported nasal injury
in 62.9-68.1% of preterm infants on non-invasive ventilation with
nasal prongs.7,8 The high incidence of nasal injuries associated with
nasal prongs have led to the emergence of newer generation

Pediatric Pulmonology. 2018;1–6. wileyonlinelibrary.com/journal/ppul © 2018 Wiley Periodicals, Inc. | 1
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Complicaciones de uso de interfaces



J Wound Ostomy Continence Nurs. 2020;47(1):26-31.



J Wound Ostomy Continence Nurs. 2020;47(1):26-31.

Severidad de la injuria nasal esta correlaciona de forma inversamente proporcional al 
peso de nacimiento (r = −0.253; P < .001), y EG (r = −0.276; P < .001).

Tiempo entre aplicación de CPAPn y la producción injuria nasal fue de 4.72 días (SD, 
4.78; rango, 0-30).



Journal of Multidisciplinary Healthcare 2020:13 527–537

Intercalar cánula 
corta con máscara



CPAP

Neonatology 2013;104:203–209
Davis et al, Seminars in Fetal & Neonatal Medicine 14 (2009) 14–20

CPAP convencional CPAP ciclado



CPAP
• CPAP ciclado à Nasal 

intermittent positive pressure
ventilation (N-IPPV)
– Entrega una presión positiva 

por sobre el PEEP con una 
frecuencia y TI.

– Sincronizado (con la 
inspiración)

• Movimiento abdominal 
(capsula de graseby)

• Flujo

– No sincronizado (entregado 
en cualquier parte del ciclo)

Neonatology 2013;104:203–209

Davis et al, Seminars in Fetal & Neonatal Medicine 14 (2009) 14–20

Arch Dis Child Fetal Neonatal Ed March 2013 Vol 98 No 2





Parámetros CPAP ciclado 
Recomendaciones de expertos

• Parámetros del ciclado
– No hay consenso de cuales son los parámetros adecuados

– Son recomendaciones de expertos

– PIM 14 -24, algunos sugieren igual que en VM, o 2 a 4 
puntos más.

– PEEP 4 a 8? , TIM 0.3 – 0,5 , FR 10 a 60x, Flujo 4 a 6 litros 
(máximo depende del ventilador 8 -10 litros)

Neonatology 2013;104:203–209

Davis et al, Seminars in Fetal & Neonatal Medicine 14 (2009) 14–20



Parámetros sugeridos en VMNI

Front. Pediatr., 28 May 2020

CPAP ciclado 
PIM 20 PEEP 6 TIM 0,5 FR 40



Weaning del CPAP ciclado

• Algunos reportes sugieren:
– Paso de CPAP convencional

– Paso a cánula de alto flujo.

– PIM / PEEP 14/4 FR 20x y 
FiO2 menor a 30% con 
gases OK.

Respir Care 2011;56(9):1273–1294



Consideraciones en CPAP
• Entrega de presión es menor a la seteada, por escape 

alrededor de las cánulas.

• CPAP ciclado 
– Entrega  mejor Vt y Vm que el CPAP convencional (podría 

mejorar oxigenación y ventilación).

• CPAP ciclado sincronizado vs no sincronizado o CPAP 
convencional
– Entrega mejor sincronización toracoabdominal.
– Genera menor trabajo respiratorio.

Neonatology 2013;104:203–209



Indicaciones de CPAP
• Síndrome de dificultad respiratoria

• Apneas del prematuro

• Post extubación

• Edema pulmonar leve, parálisis frénica

• Obstrucción vía aérea: traqueo-broncomalacia, EPC, Sd. Pierre-Robin

• Estabilización en la sala de parto (reanimación)

• Estabilización para envío a centro de mayor complejidad.

Indian Pediatrics 2004;41:1008-1017



Evidencia de indicaciones de 
CPAP



Reducción 36%

Reducción 28%

Reducción 47%

NNT 6

NNT 8

NNT 9



Cochrane Database of Systematic Reviews 2020, Issue 4. Art. No.: CD013231



Reducción 30%

NNT 8

Reducción 24%

NNT 10

CPAP ciclado versus CPAP convencional

Cochrane Database of Systematic Reviews 2017, Issue 2. Art. No.: CD003212.



Nace RN prematuro

¿ Qué apoyo 
ventilatorio necesita?



Desde la sala de parto CPAP precoz

• RNPT que comienzan con 
SDR en sala de partos uso 
de CPAP precoz disminuye la 
necesidad de VM y 
surfactante

• 84,6% pret
• Traslado con reanimador 

pieza en T (neopuff)

Eur J Pediatr (2010) 169:777–782

International Journal of Pediatrics and Adolescent Medicine 7 (2020) 
21e27



Resumen según la evidencia de las 
indicaciones de CPAP

• Apneas del prematuro
– CPAP disminuye las apneas del prematuro
– CPAP ciclado menos apneas que CPAP convencional, sin beneficios a largo 

plazo demostrados.

• SDR
– CPAP ciclado menos intubación

• Post extubación
– CPAP ciclado disminuye la falla post extubación, comparado con CPAP

• Uso de CPAP ciclado versus CPAP no da ventajas en mortalidad, ni en tasas 
de DBP.

• VMNI de alta frecuencia faltan estudios de sus beneficios

Neonatology 2013;104:203–209

Permall et al. Italian Journal of Pediatrics (2019) 45:105



Complicaciones CPAP

• Escapes aéreos (PEEP mayor o igual 8 cmH2O)

• PEEP excesivo deteriora la oxigenación

• Distensión abdominal (uso de sonda orogástrica)

• Disminuye el gasto cardíaco al disminuir el retorno venoso

• Complicaciones locales, deformación del tabique nasal, 
erosiones.

Indian Pediatrics 2004; 41:459-469
Davis et al, Seminars in Fetal & Neonatal Medicine 14 (2009) 14–20



Importancia evitar desreclutamiento

• Desreclutamiento à ocurre al desconectar el 
CPAP del paciente.

• Paciente desreclutado > es la falla 
postextubación.

• Pueden ocurrir atelectasias



Estrategias para disminuir falla CPAP
Experiencia de Columbia

Tamaño, fijación y posición 
de la cánula

Uso de chupete (sellado de 
boca), rollo bajo cuello 

Sugieren  cubrir los ojos con un paño seco para evitar la 
contaminación de las secreciones nasales.

Succión de secreciones orofaríngeas, nasales y digestivas 
c/ 3 a 4 h para mejorar ventilación y disminuir la distensión 

abdominal

La posición del RN debe 
cambiarse al menos c/3 h 
(prona, supina o lateral)

Evaluar equipo (flujo, 
humidificación) Comprobar posición de sonda nasogástrica c/12 h

Fomentar contacto piel con piel

Weaning CPAP FiO2 < 30%

Identificar y manejar las 
fallas del CPAP

Prevención de 
complicaciones del CPAP

Semin Fetal Neonatal Med. 2016 Jun;21(3):196-203.



Estrategias para prevenir falla CPAP

• Apoyo de Terapeuta ocupacional en posicionamiento y 
apropiada estimulación.

• Importancia de que todo el equipo comprenda la 
importancia del CPAP y que estén dispuesto a un apoyo 
mutuo para el éxito.

• Ajustar el flujo si es necesario.

• Erosiones nasales considerar antibióticos ungüento.

Neonatal Netw. 2018 Jan 1;37(1):24-32.
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