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Introduction: The relationship between glottic, subglottic and tracheal diameter during growth and development serves as a 
basis for numerous clinical judgments in pediatric patient care (1).  For this reason, information about airway dimensions 
during growth and development need to be obtained using accurate and direct measures of airway size (2,3).  The aim of this 
study was to introduce an accurate direct measure of the cross-sectional area of the airway, report airway cross-sectional area 
measures of the glottis as well as the cricoid cartilage and to determine their relationship to patient characteristics such as age, 
height and weight. 
 
Method: After approval from the institutional review board and written informed consent, 11 normal healthy ASA 1 or 2 
children who were scheduled to undergo routine surgery were enrolled in the study. After application of appropriate 
monitoring, all children were induced with nitrous oxide-oxygen-sevoflurane followed by rocuronium to facilitate 
endotracheal intubation. Prior to the bronchoscopy, in each patient, a size 5 suction catheter was first passed through the 
appropriate sized rigid bronchoscope such that a 1.5 cm length of the catheter protruded from the tip of the bronchoscope. A 
video-bronchoscopic image of a graph paper with a least count of 1mm with the tip of the catheter touching the graph paper 
was then obtained (figure 1). This manouvere was necessary to calibrate number of pixels per mm. After appropriate 
positioning, the video-bronchoscopy was performed using the same bronchoscope-suction catheter assembly using the Storz 
video endoscopy system. With the catheter tip touching each of the two structures under consideration, video-bronchoscopic 
images of the glottis and the subglottis at the level of the cricoid ring were obtained as well as simultaneously transferred to a 
Canon GL1 videocamcorder (figure 2,3).  The images were subsequently analysed off-line by a blinded observer using the 
ImageJ (1.33u, NIH, USA) software. Statistical analysis was performed using the SigmaStat 3.1© Systat software. Linear and 
multiple linear regression analysis were used for significance testing. 
 
Results: A total of 11 children were enrolled in the study. The mean age was 5.7 years (± 2.2, 2 – 11years), mean weight was 
23.3 kg (± 9.6, 13.7 – 50.8) and the mean height was 116.5 cm (±14.7, 97 – 155). The cross-sectional areas for the glottis was 
17.6 mm2 (±13.4, 10 – 57.7). This was less than that of the subglottis at the level of the cricoid i.e.  41.6 mm2  (±16.9, 19.7 – 
76) respectively.  The relationship between the two cross-sectional areas was described by the predictive equation: 
  glottis = (0.45)cricoid –1.38; r-value=0.57, p=0.06. There relationship between the crossectional area of the glottis and 
height, weight and age parameters (Table 1) was given by the predictive equation:  
 cross-sectional area of glottis = (2.04) weight + (0.18) height –  (4.5)Age – 25.6; r = 0.9, r2 = 0.97, p<0.001, power=1.0. The 
results of the regression analysis for the two structures are as shown in table 1. 
 
Table 1: Relationship to Cross-sectional area of Glottis Relationship to Cross-sectional area of Cricoid 
Parameter r-value p-value power r-value p-value power 
Weight 0.9 <0.001 0.99 0.5 0.08 0.4 
Height 0.8 <0.001 0.96 0.5 0.1 0.35 
Age 0.762 0.006 0.8 0.4 0.2 0.4 
 
 Discussion: Preliminary results suggest that the narrowest portion of the pediatric upper airway may be the glottic aperture 
rather than the subglottis at the level of the cricoid contrary to what has been the traditional thinking. Patient characteristics 
appear to be more predictive of the glottic dimensions rather than the subglottis. Further studies in a bigger population and 
stratification based on various age groups are required to confirm these observations. This study has potential implications on 
the choice of cuffed or uncuffed tubes, sizing of the airway and the use of this technique in sizing of a stenotic airway in the 
pediatric population. 
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