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Resumen 

ANTECEDENTES: Los recién nacidos diagnosticados con malformaciones craneofaciales o 

alteraciones laríngeas y traqueales a menudo pueden necesitar un manejo avanzado de las 

vías respiratorias para la estabilización de las vías respiratorias.  

Si bien la fibrobroncoscopia (CE) es actualmente el estándar de oro para el manejo de la vía 

aérea difícil, existe una escasez de datos publicados sobre la aplicación de la CE en recién 

nacidos para intubación y extubación controlada (CE). OBJETIVOS: Este estudio describe una 

serie de casos en los que la CE se utiliza para la intubación y / o extubación para tratar a los 

recién nacidos con vía aérea difícil en procedimientos de urgencia o programados. 

MÉTODOS: Todos los CE se realizaron en recién nacidos con vía aérea difícil en la unidad 

neonatal durante el período de enero de 2005 a diciembre de 2018. Se recogieron 

características de los pacientes a partir de informes clínicos, descripción de la técnica del 

informe del procedimiento. RESULTADOS: Se realizaron 66 CE de un total de 40 recién 

nacidos, una mediana de edad de 25 días y un peso de 3217 g. Dieciocho eran ex bebés 

prematuros (45%). Seis (15%) tenían malformaciones craneocervicales. Se realizaron 17 

(25,7%) CE para intubación traqueal (IT), 6 en situaciones de emergencia, 34 (51,5%) para 

CE y 15 (22,7%) para colocación precisa del tubo. En todos los casos se consiguió despejar 

la vía aérea y, por tanto, no hubo IT fallidos. En 32 casos (94,1%), la CE se realizó con éxito. 

En 6 casos, se decidió posponer la retirada de la ET a mitad del procedimiento, ya que 4 de 

estos requirieron tratamiento adicional antes de reanudar el intento de extubación y 2 

necesitaron una traqueotomía. 2 pacientes requirieron reintubación posterior de BF por 

patología de la vía aérea. Las complicaciones durante el procedimiento fueron 

desaturaciones leves (3%) y desaturaciones profundas (7,5%). CONCLUSIONES: La FB es muy 

segura y de gran utilidad a la hora de realizar la intubación en neonatos con vía aérea difícil, 

pero es fundamental durante la extubación para evitar cualquier riesgo de fracaso con un 

desenlace potencialmente fatal. Las unidades neonatales de los hospitales terciarios deben 

proporcionar equipos y capacitación para el manejo de estos recién nacidos. ¿QUÉ SE SABE 

YA ?: Una intubación o extubación fallida puede provocar un paro cardíaco y daño cerebral 

anóxico y / o la muerte en un recién nacido. Se recomienda la broncoscopia de fibra óptica 

como la herramienta más segura para los recién nacidos con vías respiratorias difíciles. Sin 

embargo, hay pocos datos concretos publicados en la literatura actual para respaldar las 

recomendaciones. NOVEDADES: La fibrobroncoscopia es una herramienta fundamental 

para evitar el riesgo de extubación fallida en neonatos con vía aérea difícil. 
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Introduction 

The management of the airway in a neonate to ensure 

oxygenation and ventilation is still a challenge for the 

professionals in this area. Newborns diagnosed with 

craniofacial or cervical malformations or with laryngeal or 

tracheal alterations make tracheal intubation (TI) even 

more difficult. 

The majority of pediatric guidelines for difficult air- 

way management are centered in the unanticipated dif- 

ficult airway, and mostly do not include neonates [1–4]. 

 

The development of advanced devices to secure a 

patent airway in newborns is still limited [5]. Advances 

in endoscopic techniques, together with the scarcity of 

alternative instruments in neonatology, mean that flex- 

ible fiberoptic bronchoscopy (FB) is currently the gold 

standard for difficult airway management in neonates. 

FB is effective in anticipated and also in emergency sit- 

uations when there is an experienced operator [6]. 

There are not many studies on the management of 

difficult   airway   in neonates.   Finer   and   Muzyka 
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ABSTRACT 

Background: Newborns diagnosed with craniofacial malformations or laryngeal and tracheal 
alterations may often need advanced airway-management for airway stabilization. Although 
fiberoptic bronchoscopy (FB) is currently the gold standard for difficult airway management, 
there is a scarcity of published data on the application of FB in newborns for intubation and 
controlled extubation (CE). 
Objectives: This study describes a case series where FB is used for intubation and/or extubation 
to manage newborns with difficult airway in either urgent procedures or scheduled ones. 
Methods: All FB were carried out on newborns with difficult airway in the neonatal unit over the 
period January 2005 to December 2018. Patient characteristics were collected from clinical reports, 
description of the technique from the procedure report. 
Results: 66 FBs were performed from a total of 40 newborns, a median age of 25 days and a 
weight of 3217 g. Eighteen were ex-premature babies (45%). Six (15%) had craniocervical malfor- 
mations. 17 (25.7%) FBs were performed for tracheal intubation (TI), 6 in emergency situations, 
34 (51.5%) for CE, and 15 (22.7%) for precise tube placement. Clearing of the airway was 
achieved in all cases and thus there were no failed TIs. In 32 cases (94.1%), CE was successfully 
performed. In 6 cases, withdrawal of the ET midprocedure was decided to postpone as 4 of 
these required extra treatment prior to renewed extubation attempt and 2 needed a tracheos- 
tomy. 2 patients required subsequent FB reintubation due to airway pathology. Complications 
during the procedure were mild desaturations (3%) and deep desaturations (7.5%). 
Conclusions: FB is very safe and highly useful when performing intubation in neonates with dif- 
ficult airway but is essential during extubation to avoid any risk of failure with a potentially fatal 
outcome. Neonatal units of tertiary hospitals should provide equipment and training to manage 
these neonates. 

 

What is already known? A failed intubation or extubation can lead to cardiac arrest and anoxic 
brain damage and/or to death in a neonate. Fiberoptic bronchoscopy is recommended as the 
safest tool for neonates with difficult airway. However, there is little concrete data published in 
the current literature to support the recommendations. 
What is new: Fiberoptic bronchoscopy is an essential tool to avoid the risk of a failed extuba- 
tion in neonates with difficult airway. 
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described the use of FB in intubation in 23 infants and 

Marston et al. in 22 newborns with Pierre Robin 

sequence [7,8]. Some single cases are also published 

but no study describes FB used on neonates for con- 

trolled extubation (CE) [9]. 

The aim of this study was to describe the success 

rate and the adverse effects of using FB for intubation 

and for CE in newborns with difficult airway. 

 
Materials and methods 

A review of all FB reports performed to manage diffi- 

cult airway in newborns admitted to the Neonatal Unit 

of Son Espases University Hospital during the period 

of January 2005 and December 2018 was included. 

Procedures with the main purpose being only 

diagnostic were excluded. Clinical data were col- 

lected from the electronic medical records. Data use 

was approved by the Ethics Committee of the Balearic 

Islands (IB3640/18). 

Procedures were performed by pediatricians of the 

respiratory unit. The fiber-optic used was mainly 

Olympus BF-XP 160F 2.8 mm, and also Olympus BF- N20 

1.8-mm outer diameter (Olympus, Tokyo, Japan). 

The scope was attached to a monitor permitting a 

view of the airway. A bronchoscope was introduced 

into the airway via the nasopharynx or the mouth. 

During the extubation process, a Y-shaped endo- 

tracheal tube connector permitted simultaneous 

ventilation. 

A difficult airway was defined as an intubation 

requiring three or more attempts by an experienced 

professional and a direct laryngoscopy with a Cormack 

and Lehane Grade of view 3 or greater [10]. Neonates 

who required precise endotracheal tip localization 

were also included. 

We distinguished three different types of procedure: 

 
1. Tracheal intubation: An emergency indication was 

considered a rescue in case of failure of conven- 

tional direct laryngoscopy. It was considered 

anticipated   where   a    complicated    airway was 

expected. 

2. Selective intubation (SI): Placement of the ET in the 

optimal location, e.g. in one of the main bronchi to 

avoid ventilation of the contralateral lung or in 

case of esophageal atresia beyond the tracheal–e- 

sophageal fistula. 

3. Controlled extubation: The FB was introduced 

through the ET and the ET was then withdrawn. 

By maintaining a continuous laryngeal view, a 

simple reintubation was easy. Extubation was 

 
delayed in case of findings that made failure fore- 

seeable. CE without incident or an extubation 

where an airway problem was diagnosed and a 

failed extubation was avoided was consid- ered 

successful. 

 
Adverse events were defined based on literature 

review as severe desaturations with SpO2 < 60% and mild 

desaturations with SpO2 < 89%. 

 
Data analysis 

Data were expressed as absolute and relative frequencies 

for categorical variables and median and interquartile 

range for non-normally distributed continuous variables. 

All statistical evaluation of data was performed 

using commercially available SPSS Statistics 20.0 soft- 

ware (SPSS Inc., Chicago, IL). 

 
Results 

398 endoscopic procedures were collected. 66 (16.5%) 

were performed according to the former described 

indications in a total of 40 patients. Eighteen were ex- 

premature babies. At the time of the procedure, the 

median age was 25 days (p25–75 7–53 days) with a 

weight of 3217 g (p25–75 2422–4237 g). The demo- 

graphic characteristics are detailed in Table 1. 

Seventeen procedures (25.7%) were performed for 

TI, 34 (51.5%) for CE, and 15 (22.7%) for SI. 

There were no failed TIs. In six cases, FB was per- 

formed in an emergency situation. In three cases, a 

tube-exchange was successfully performed. All antici- 

pated TIs (11) were performed in patients with cranio- 

cervical malformations. Comorbidities such as vocal cord 

paresis (12%) were diagnosed during the procedure. 

All SIs were successful. Two cases were as a prepar- 

ation for a procedure on the contralateral lung. In 13 

cases of esophageal atresia, the FB was used to place 

the tip of the ET strategically to facilitate correct 

respiratory management during surgery. 

The main indications of the 34 CEs were a previous 

difficult intubation (20.5%), previous extubation fail- 

ures (32.3%), or patients with craniofacial malforma- 

tions (26.4%). In 26 cases (76.5%), extubation was 

performed, without requiring reintubation. In six cases, 

the withdrawal of the ET was decided to postpone due 

to findings of midprocedure. In three of those cases, 

treatment with corticosteroids and in another, 

supraglottoplasty was indicated. Extubation was later 

successful in all four cases. In two postponed cases, 

tracheostomy was performed. Two cases were 
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Table 1. Patients demographics and kind of procedures performed with FB. 

Total number of patients ¼ 40 Total number of procedures ¼ 66 
 

Gestational age (weeks) 37 weeks (33–39.2p25 — 75) 
Age at testing (days) 25 days (7–53p25 — 75) 
Birthweight (g) 2772 g (1590–3152p25 — 75) 
Weight at testing (g) 3217 g (2422–4237p25 — 75) 
Intubations 17 
Scheduled/no scheduled 11/6 
Change of tube 3 
Diagnosis 

Craniofacial or cervical malformations (Treacher Collins, Pierre Robin, suspected Moebius 6 
syndrome and Larsen syndrome, vocal cord paralysis, cervical lymphangioma) 

Laryngeal obstruction because of supraglottic mass 1 
Selective intubations 15 
Previous diagnosis  

Esophageal atresia and tracheoesophageal fistula 13 
Congenital cystic malformation of the lung 1 
Pneumothorax and bronchopleural fistula 1 

Controlled extubations 34 
Indication of CE  

Previous extubation failure 11 
Previous difficult intubation 7 
Previously diagnosed airway anomalies (vocal cord paralysis, subglottic stenosis, 27 

esophageal atresia, craniofacial malformation … ) 
Postponed extubations 6 

Extreme prematurity with bronchodysplasia and tracheomalacia, laryngeal edema observed 1 
during CE (treated with cortisone) 

Lissencephaly with vocal cord paralysis (programmed for tracheostomy) 1 
Tronco cephalic dyskinesia with suspected Moebius syndrome and severe trismus, laryngeal 1 

edema observed during CE (treated with cortisone) 
Fraser syndrome with severe tracheal stenosis (postponed for laryngoplasty) 1 
VACTERL syndrome, laryngeal edema observed during CE (treatment with cortisone) 1 
Suspected Treacher Collins (programmed for tracheostomy) 1 

Failed extubations due to airway problems 2 
Suspected Treacher Collins, extubation failure 5 hours after the procedure 1 
Hypoxic-ischemic encephalopathy and arytenoid edema during the procedure. Reintubation 1 

needed 5 hours later because of stridor and respiratory distress, cortisone treatment is 
then indicated 

Clinical data of patients are given in medians with interquartile range or total number of patients with available data and percentage. 

 

considered unsuccessful because they required subse- 

quent (<6 h) reintubation. 

The main findings observed during CE were laryn- 

geal edema (20.5%), laryngo/tracheomalacia (14.7%), 

and subglottic stenosis (32.3%). 

Complications registered in all kinds of procedures 

were mild desaturations (3%) and deep desatura- 

tions (7.5%). 

 

 
Discussion 

The incidence of difficult direct laryngoscopy in neo- 

nates is almost eight times higher than in children of 

more than 1 year old and adverse events like brady- 

cardia and severe oxygen desaturations are frequent [9]. 

Most published studies are centered on neonatal 

intubation safety in patients with a normal airway while 

the other pediatric studies focused on difficult airway   

management   do    not    include    neo- nates [1,11–

16]. 

Our data show that as all intubations were success- 

ful, FB is a reliable technique for intubation in a 

neonate with difficult airway, even in the unantici- 

pated cases. 

Despite the advances in recent years, in the reduc- 

tion of comorbidity due to adverse events during 

intubation, it is extubation that continues to be a risky 

process in pediatric patients with airway problems. 

The majority of problems that occur during extuba- 

tion are of a minor nature, but a small number may 

result in injury or death, especially in patients with prior 

intubation failure [17]. Jagannathan et al. described in 

a retrospective analysis extubations in a large cohort 

of 130 pediatric patients with difficult air- way without 

additional airway adjuncts [1]. Extubation failed in 

seven cases, one of the children needed emergency 

tracheostomy and two suffered from hypo- xemic 

cardiac arrest and died. 

In our group of patients, six failed extubations were 

avoided by diagnosing pathology of the airway during 

the procedure. It shows how helpful FB can be in 

extubation of neonates with a difficult airway. 

The main disadvantage is the lack of personnel 

trained in the use of FB. To gain proper handling skills 

in FB, it takes approximately 50 procedures [18]. 
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Kohelet et al. describe 25 bedside FBs done success- 

fully by neonatologists [19]. In our department, all 

pediatricians working in the respiratory unit are trained   

and   two    neonatologists    are    currently in training. 

Although the retrospective study design might be 

prone to under reporting complications it could be 

proved in our cohort that FB was a safe and effective 

tool in treating difficult neonatal airway in both emer- 

gency and anticipated intubations and extubations. 
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