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What isthe M ost Appropriate Method for Estimating the
Depth for Endotracheal Tubes not to Passthrough the
Trachea of Korean Children in the Emergency Department?

Hyung Rae Cho, M.D., Jeong-Yong Lee, M.D., Jung-Heon Kim, M.D., Jong Seung Lee, M.D., Jeong-Min Ryu, M.D.

Department of Emergency Medicine, Pediatric Emergency Center, Asan Medical Center
Children’s Hospital, University of Ulsan, College of Medicine

Purpose: The more younger the child, the more complications of endotracheal intubation are likely, such as deep intubation,
extubation, atelectasis, or barotraumas, because of the small diameter and short length of the trachea. Therefore, the exact
placement of tube tip in the middle third of trachea is very important; however, normal reference ranges of the length from
incisors to middle third of the trachea for Korean children is not prepared yet.

Methods: A retrospective study was conducted on 48 children, who underwent endotracheal intubation in the emergency department
of Asan Medical Center, between February 1997 and October 2007. After correcting the depth in actual tip positions by the difference
between the actual intubation depths and calculated or measured depths by various methods, such as PALS guidelines, APLS
formula, formula method, Broselow tape, and new formula, a comparison between these various methods was done.

Results: Most commonly, the tube position was too deep including position in the right main bronchus (71%). Among the
children who underwent right main bronchus intubation, more than half were children less than 2 years of age (58%). The
highest rate of appropriate tube position was observed when corrected using the PALS guideline (69%), and the lowest rate
was observed in formula method (26%).

Conclusion: Meticulous intubation technique requires not to intubate too deep especially in young children less than 2 years
of age. Physicians responsible for acute care of children should be knowledgeable of the PALS guideline for the appropriate
depth of tracheal tube. However, it is also important to note the possibility of deep intubation while adhering to this guideline
(approximately 40%). The development of methods or devices based on the distance from incisors to mid-portion of the
trachea for Korean children is necessary.
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Comparison Analysis (n=48)
Fig. 1. Enrollment of 48 cases.
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C: Length of trachea (from vocal cord to carina)

Fig. 2. Mimetic diagram of tracheaand endotrached tube position.
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Table 1. The frequency of inappropriate tracheal tube position according to age groups.

Number <2yrs 2~8yrs 9~15yrs
Adequate 11 2 2 7
Too deep* 22 7 3 12
InRMB 12 7 2 3
Too shallow 2 1 0 1
InLMB 1 1 0 0
Total 48 18 7 23

RMB: right main bronchus, LMB: left main bronchus
* |ntubations of right or left main bronchus were not included.
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Table 2. Comparison of appropriateness of various estimating methods.
Origina PALS APLS Formula Broselow Lau
position guideline formula method tape equation
No. (%) No. (%) No. (%) No. (%) No. (%) No. (%)
Adequate 11 (22.9) 24 (68.6) 13 (54.2) 11(26.2) 18 (43.9) 17 (48.5)
Too deep* 22 (45.8) 8(22.9) 7(29.2) 19 (45.2) 16 (39.0) 10 (28.5)
In RMB 12 (25.0) 1( 2.9 1( 4.2) 10 (23.8) 3(73) 4(11.4)
Too short 2( 4.2 2(5.7) 3(12.5) 2( 48) 4(9.7) 4(11.4)
InLMB 1(21) 0(0) 0(0) 0(0) 0(0) 0(0)
Total 48 35 24 42 41 35

RMB: right main bronchus, LMB: left main bronchus, PALS: Pediatric Advanced Life Support, APLS: Advanced Pediatric Life Support

* |ntubation in right main bronchus not included.

Table 3. Comparison of various methods for estimating intubation depth (from incisors to middle third of the trachea).

Methods PALS PALS APLS Formula Broselow Lau
guideline ID guideline depth formula method tape equation

Age (mm) (cm) (cm) (cm) (cm) (cm)
Premature 25-30 8 NA 75 8-9
Neonate 3.0-35 9-10 NA 9-10.5 10
6 months 3.5-4.0 10 NA 10.5-12 10.5-11 12
1year 4.0-4.5 11 NA 12-135 11-135 13
2 years 45-5.0 12 13 13.5-15 135-14 14
3years 13 135 145
4 years 5.0-55 14 14 15-16.5 14-15 15
5years 145 145 155
6 years 55 15 15 16.5 16 16
7 years 155 155 16.5
8 years 6.0 16 16 18 16.5 17
9years 16.5 16.5 175
10 years 6.5 17 17 195 17 18
11 years 175 175 185
12 years 7.0 18 18 21 185 19
13 years 7.0-8.0 20 185 195

ID: intenal diameter, NA: not available, PALS: Pediatric Advanced Life Support, APLS: Advanced Pediatric Life Support

20

Pediatric Emergency Medicine Journal



-] o
-]
2}

LUNL LI I B O BB B B B BB AR
1357 9 11131517192123252729313335373941434547

(a) Original tube position
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(b) PALS guideline (n=35)
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(e) Broselow tape (n=41)
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(c) APLS formula (n=24)
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(f) Lau equation (n=35)

Fig. 3. Corrected length from carina to endotracheal tubetip (O) and mid-thirds of tracheas ( | ).
X axis: each case, Y axis: length from carina to endotracheal tube tip, 0.00 means carina
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