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ABSTRACT 

A pre-shaped, pre-cut paediatric orotracheal tube was designed from data obtained from a 
study of airway length and configuration in children of various ages. This tube is intended 
for use in head and neck, and pharyngeal surgery. 

KEY WORDS: EQUIPMENT, tubes, paediatric orotracheal. 

THE USE of a pre-formed tracheal tube mini- 
mizes the probability that kinking will occur 
after insertion ~ and lessens the possibility that 
undue pressure will be exerted on adjacent 
anatomical structures. 2 When pre-formed 
tracheal tubes are used for paediatric patients the 
shape must conform to the airway and, addition- 
ally, the length must be carefuly planned if the 
possibility of endobronchial advancement or 
accidental extubation is to be avoided. This is 
especially important when considering the short 
length of the trachea in infants and small 
children, and the effect of movement of the head 
on the position of the intratracheal tip of the 
tracheal tube. 3 The R.A.E. pre-formed tube* 
was designed by intentionally intubating the 
right main stem bronchus and then withdrawing 
the tube. 4 The maximal length to which the tube 
could be inserted without resulting in bronchial 
intubation was confirmed by x-ray, and thus the 
appropriate length for each diameter of tube was 
established. The tip of the R.A.E. tube is 
provided with two additional "eyes" to provide 
for ventilation if the tube is advanced too far. 

We have designed an orotracheal tube which 
offers the advantages of a pre-formed tube and, 
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in addition, is based on the anatomical measure- 
ments of the airway. The linear dimensions 
of the airways of groups of normal children were 
measured from existing radiographs or during 
bronchoseopy. 5 The diameter of the tracheal 
tube for each age group was calculated on the 
basis of the formula: 

16 + Age (years) 
internal diameter (1. D.) = 

4 

Each size of tube was then designed so that the 
lengths of each segment would be appropriate 
for the intended age, and the intratracheal tip 
would lie at a point midway between the vocal 
cords and the carina. Table I shows the dimen- 
sions of the tracheal tubes of sizes from 4.5 mm 
I.D. to 8.0 mm I.D. Templates for each size of 
tube were drawn from x-rays onto squared paper 
and the tubes were manufactured in polyvinyl 
chloride.* Figure 1 shows the tube alongside an 
Oxford tube I and a R.A.E. tube. 4 

Table II shows the sizes of tracheal tubes 
which may be expected to fit normal children 
between 3 and 16 years of age, together with 
normal height and weight at each age. The 
distance from incisor teeth to mid-trachea along 
the path taken by a tracheal tube is also shown. 
Children with some surgical conditions may be 
inappropriately developed for their age and, in 
this case, height or weight is a better guide than 
age in selecting the optimal tube length. 5 All 
children are different, however, and the anaes- 
thetist must consider every aspect of each patient 
in selecting a tracheal tube and, having inserted 
it, must carefully confirm that it does fit appro- 
priately. 

*Portex Industries Ltd., 1361 Huntingwood Drive, 
Toronto, Ontario, Canada. 
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TABLE I 
BASIC DIMENSIONS OF THE TRACHEAL TUBE DESCRIBED TAKEN FROM UPPER AIRWAY DIMENSIONS 

OF NORMAL MALES 

Internal diameter (mm) 4.5 5.0 5.5 6.0 6.5 7.0 7.5 8,0 

Chin - Lips (cm) 5.0 5.2 5,25 5.25 5,5 5.75 6.0 6.25 
Lips - C2 (cm) 8,0 8.5 8,75 8,75 9.0 9,5 10.0 10.5 
C2 - Cords (cm) 3.0 3.5 4.0 4.5 4,75 5.25 6.25 7.0 
Cords - tube end (cm) 4.0 4.5 5.0 5.0 5.5 6.0 7,0 8.0 
Total tube length (cm) 20.0 21.7 23.0 23.5 24.75 26.5 29.25 31.75 

Angles - Degrees 
Pharynx 13 75 75 80 80 80 80 80 85 
Chin ct 65 65 70 70 75 75 75 75 

TABLE II 
TABLE OF INTERNAL DIAMETERS OF TRACHEAL TUBES, AGES, HEIGHTS, WEIGHTS AND SUGGESTED SUITABLE 

TRACHEAL TUBE LENGTH AS GIVEN BY DISTANCE FROM TEETH TO MID-TRACHEA 

Age yrs. 3 4 5 6 7 8, 9 10 11 12 13 14 15 16 

Heightcm 100 105 110 115 125 130 135 140 143 145 155 165 168 170 

Weight kg 16 18.5 21.0 22.5 26.0 30.0 32.0 36,5 38,0 40.0 50,0 55.0 57.5 70.0 

Tube size I.D. Cmm) 4.5 5,0 5,0- 5.5 5.5- 6.0 6,0- 6.5 6.5- 7.0 7.0- 7.5 7.5- 8.0 
5.5 6.0 6,5 7.0 7.5 8.0 

Teeth to 
mJd-trachea(cm) 14.5 15.0 15.5 16.5 17.0 18.0 18.5 19,0 19.5 20.0 21.0 22,0 23.5 24,5 

FIGURE 1. New design orotracheal tube (left) 
alongside R.A.E, tube (centre) and Oxford tube 
(right). 

Figure 2 shows a radiograph of a patient with 
the tracheal tube in place. The shape of  the tube 
matches the shape of  the airway and therefore it 
exerts little pressure on adjacent structures while 
in place, It is noteworthy that this tube is almost 
exactly the same shape on removal as it was on 
insertion, demonstrating that very little moul- 
ding of  the tube by the tissues lining the airway 
has been necessary. 

FIGURE 2. 
position, 

Radiograph of the orotracheal tube in 
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CONCLUSION 

A paediatric orotracheal tube has been de- 
signed using measurements taken from living 
children. The use of this tube should ensure 
minimal pressure on adjacent tissues and accu- 
rate placement of the distal tip of the tube. 
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RI~SUMI~ 

Un tube orotrach6al ~ usage p6diatrique ~t courbures pr6-moul6es (pre-formed tube) a 6t6 
mis au point ~t partir des r~sultats d'une ~tude sur la longueur et la configuration des voles 
a6riennes d'enfants d'~ges varies. Ce tube a 6t6 con~u en vue de la chirurgie de la t~te, du 
cou et du pharynx. 


