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Introduction 

    The use of uncuffed endotracheal tubes (ETT) in 

patients younger than 8 years old has been in practice 

for the last 60 years. This was based on studies of 

pediatric cadaveric specimens which concluded that 

the airway had a funnel shape with the narrowest part 

at the cricoid cartilage. Thus, it was recommended to 

use an uncuffed tube large enough to seal at the level 

of the cricoid ring but allow an air leak between 20 to 

30 cm H2O for adequate positive pressure ventilation 

without damaging the tracheal mucosa from excessive 

pressures [1]. In the last decade, there has been a 

change in clinical practice with a transition to cuffed 

ETT use. However, there continues to be a debate 

between cuffed vs uncuffed ETT use due in part to lack 

of research [2]. This narrative review article aims to 

review the current literature on the topic and highlight 

some key points in the argument of cuffed vs uncuffed 

ETT use in pediatric patients. 

 

Method 

    In this narrative literature review, a search using 

the terms "cuffed endotracheal" OR "uncuffed 

endotracheal" AND "pediatric" in PUBMED was 

conducted. In addition, a manual search of cross-

references was done. For this review, we included 16 

articles, which include 3 editorials, 5 review articles, 2 

prospective, 3 retrospective, and 3 randomized 

controlled trials. 
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the last 60 years. In the last decade, there has been a change in clinical practice with a transition to cuffed ETT 

use, and there continues to be debate between cuffed vs uncuffed ETT use. This narrative review article aims 

to review the current literature on the topic and highlight some key points in the argument of cuffed vs 

uncuffed ETT use in pediatric patients. Cuffed ETTs are increasingly being used with several studies over the 

last 20 years demonstrating its benefits. Studies have claimed cuffed ETT has a clinical, environmental, and 

economical benefit over uncuffed ETT. Despite shortcomings of various studies and no definitive conclusion of 

a superior type of endotracheal tube, cuffed ETTs are here to stay in the world of anesthesia. 
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Results 

    Traditional teaching was to use appropriately sized 

uncuffed ETT in children less than 8 years old in order 

to maximize the internal diameter of the tube and 

avoid mucosal damage by the cuff. With larger 

diameter endotracheal tubes, there is less airway 

resistance and less difficulty with suctioning. This 

traditional teaching was based on anatomical 

differences in the pediatric airway which suggested 

that the pediatric larynx was funnel-shaped with the 

narrowest part at the cricoid ring. The reasoning was 

that the funnel shape of the larynx allows uncuffed 

tubes to have a proper seal with minimal leak without 

the additional risk of cuff induced mucosal damage and 

resulting tracheal stenosis [3]. In fact, several 

mathematical analyses of tracheal lengths have 

suggested cuffed ETT are predisposed to cause glottic 

injury [4,5]. 

 

    Despite the longstanding use and benefits of 

uncuffed ETT in young children, cuffed ETTs are 

increasingly being used with several studies over the 

last 20 years demonstrating its benefits. Based on 

plaster molds of the pediatric airway in cadaveric 

studies, the funnel-shaped larynx was understood to 

transition towards a more cylindrical adult airway 

around 8 years of age. Recent CT, MRI, and video 

laryngoscopy studies have shown that the narrowest 

part of the pediatric airway is actually at the 

infraglottic level with an elliptical form of anterior-

posterior greater than transverse diameter; although, 

the rigid cricoid ring is still functionally the narrowest 

part of the larynx [6-9]. The newly appreciated 

elliptical shaped airway at the level of the cricoid 

cartilage is potentially vulnerable to damage even from 

a properly sealed uncuffed tube. With this, there is 

growing evidence that suggests uncuffed ETTs may not 

have better outcomes that truly offers an advantage 

over cuffed tubes, because the circular tube will 

occlude the elliptical airway only on the sides, leaving a 

gap in the anterior and posterior sides. The leak test 

done routinely to make sure that the tube is not too 

big, may actually show a leak, but there may be 

excessive pressure on the transverse walls of the 

trachea [1,10]. 

 

    Now there is growing evidence  that  suggests cuffed 

 

 

ETT have additional clinical, environmental, and 

economic benefits compared to uncuffed ETT. 

Previously, there were concerns of tracheal mucosa 

damage from excessive pressures, but studies have 

shown they provide a reliably sealed airway at 

pressures <= 20 cm H2O and reduce the need for tube 

exchanges [11]. Cuffed ETT has decreased incidences of 

sore throat and hoarse voice, likely from the decrease 

need for tube exchanges [12]. Studies have also shown 

no major difference in acute respiratory complications 

such as stridor after extubation between cuffed and 

uncuffed ETT [11,13] with some showing decreased 

postoperative complications [12]. 

 

    In a study comparing leakage and tidal volumes in 

cuffed vs uncuffed ETT, cuffed ETT had significantly 

lower leaks and were measuring higher tidal volumes. 

It is assumed a majority of the leak is inspiratory due 

to increased intratracheal pressures. Expired tidal 

volume levels, which more accurately reflect true tidal 

volume, increased over time in the cuffed group 

suggesting better maintenance of lung volumes [12]. A 

retrospective study on neonates found that uncuffed 

ETT had a leak >5% in 75% of infants with a >40% 

leak occurring in 42.3% of infants around the third 

day of mechanical ventilation. Leaks were also 

associated with longer duration of mechanical 

ventilation [14]. 

 

    Although cuffed ETT are more expensive than 

uncuffed ETT, they are environmentally and 

economically beneficial due to decreased tube changes 

and decreased medical gas consumption. In a study 

looking at sevoflurane consumption, they found the 

uncuffed group used 16.1 mL of sevoflurane compared 

to 6.2 mL in the cuffed group [15]. 

 

    In a Cochrane review incorporating 3 randomized 

control trials in which cuffed vs uncuffed ETT were 

compared in children under 8 years old undergoing 

general anesthesia, they emphasized the very low 

quality of evidence in determining differences between 

cuffed and uncuffed ETT among the variety of studied 

parameters [2]. Additionally, many of these studies use 

stridor as a measure to screen airway injury, yet post-

extubation stridor is not a validated measure and not 

always associated with airway injury. These studies
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have been criticized for the lack of endoscopic evidence 

of damage [16]. 

 

    The studied advantages of using a cuffed ETT in 

pediatrics are growing, yet there are still unique 

clinical circumstances for an uncuffed ETT. For 

instance, uncuffed ETT may be purposefully used for 

bronchial intubation to isolate a lung for neonatal 

thoracic surgery [10]. 

 

Discussion 

    The debate between cuffed vs uncuffed ETT use in 

pediatric patients younger than 8 years may still be 

ongoing, but there is a shift with growing evidence in 

support of cuffed ETT use in recent years. Studies have 

claimed cuffed ETT has a clinical, environmental, and 

economical benefit over uncuffed ETT. However, not 

enough large, randomized controlled studies have been 

performed providing high quality evidence in support 

of cuffed ETT use. Several observations such as 

possibility of bias in manufacturer supported studies, 

lack of application of solid statistical analyses to the 

data, have been pointed out. Regardless, there is a 

large body of evidence to support the safety of cuffed 

ETT in children that require surgical procedures and 

are intubated for a brief duration. Such evidence is 

lacking in neonatal and pediatric intensive care unit 

populations, however, and there is a definite need for 

more studies before practice changes are made in these 

high-risk populations. Despite shortcomings of various 

studies and no definitive conclusion of a superior type 

of endotracheal tube, cuffed ETTs are here to stay in 

the world of anesthesia. 
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