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=Abstract=

Analysis of Age-related Distribution of the Tracheal Diameter and
Cross—sectional Area Among Koreans
-Compuerized Tomographic Measurement-

Gun Lee, M.D.*, Dae Sik Kim, M.D.*, Seung Chu! Moon, .M.D*, Won Mo Koo, M.D.*,
Jin Young Yang, M.D.*, Hyeon Jae Lee, M.D.*, Chang Young Lim, M.D.*, Hyeon Han, M.D.**,
Kwang Ho Kim, M.D.¥** Kyung Sun, M.D.****,

Introduction: Understanding the normal distribution of the tracheal diameter and crross-
sectional area is one of the key elements in the management of various tracheal pathologies
or tracheal reconstruction for the patients in growing age. However, data for Korean standard
has been lacking. This study was designed to analyze retrospectively the distribution of
tracheal diameter and cross-sectional area in young Koreans, which can afford fundamental
data for the management of tracheal diseases. Material and Method: Of the patients who
underwent computerized tomogram of the chest between May 1996 and August 1998, one
hundred six young patients(age range: 0-20 years) were included. Patients with any conditions
which might affect the tracheal cross-sectional area or diameter, such as tracheal disease,
previous operation, mediastinal tumor, or obstructive lung disease were excluded from the
study. Gender distribution was 69 males and 37 females. Tracheal diameters, anterior-posterior
and transverse, were measured at the level of the thoracic inlet(level I) and the aortic
arch(level II). Types of the trachea were divided into round, oval, or horseshoe shaped on
cross-sectional view, and the dimension was calculated by using the equation of A=1/4rx
ab(A; area, x; 3.14, a; anterior-posterior diameter, b; transverse diameter). We analyzed the
distribution of the diameter at each level and compared the cross-sectional area with respect
to age and gender. A p-value lower than 0.05 was considered significant. Result: The trachea
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of patients less than 5 years old were round in shape at both of level I and II, and no
differences in cross-sectional area was observed between the levels(p=NS). As the age
increased, the trachea become oval in shape at level I while it remained round in shape at
level 1I(p=0.020). The tracheal diameter and cross-sectional area increased as the age
increased with a linear correlation(r>0.9). In patients less than 5 years of age, female
patients showed larger cross-sectional area than male patients (p=0.020), and it was reversed
in patients older than 15 years of age(p=0.002). Conclusion: From the above results, we
suggest chest computerized tomogram as a safe and reliable tool in measuring the tracheal
diameter and cross-sectional area. We also provide the data as a standard for distribution of
the tracheal diameter and cross-sectional area in young Korean population.

(Korean J Thorac Cardiovasc Surg 1999;32:442-7)
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Table 1. Age and gender distribution (n=106)

Age (years) Male Female Total
-5 - 19 18 37
6-10 8 3 11
11-15 11 8 19
16-20 31 8 39
Total 69 37 106

Table 2. Types of tracheal configuration |
Round Oval Horseshoe shape Tn{)tal
Level I 29 57 20 106
Level 11 55 29 22 106
Level 1 ; Thoracic inlet level
level II ; Aortic arch level
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AP diamter = 7.4099 + .69957 * AGE
Correlation: r = .89444 (p=0.0000)
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Correlation: r = .90808 (p=0.0000)
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Fig. 1. Correlation between antero—posterior diameter (A) or
transverse diameter (B) and age at the level I.
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Table 3. Tracheal diameter and dimension vs. age disribution {(mean

+ 2SD)

8§20 9£1.8 541203 0.9333 (NS)

6-10 13£2.0 9t1.6 93+26.1 10£1.6 12+14 941+ 18.7 0.8488 (NS)

11-15 17+2.5 13£2.0 163+-38.8 14222 1524 166+ 38.7 0.6539 (NS)

16-20 20£3.2 16+1.9 2491£54.7 17%£2.8 1817 2301+50.5 0.0327
Level I ; Thoracic inlet level Level II ; Aortic arch level

a; anterior-posterior diameter (mm), b; transverse diameter (mm), A; cross-sectional dimension (mm2)

* p value ; difference in diameter between the level I and II

AP diameter = 6.2678 + .58598 * AGE
Correlation: r = .88799 (p=0.0000)
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Fig. 2. Correlation between antero—posterior diameter (A) or
transverse diameter (B) and age at the level II.
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DIMENSION = 39.308 +8.1116 * AGE
Correlation: r = .90728 (p=0.0000)
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Fig. 3. Correlation between the cross-section dimension of
female (A) or of male (B) and age at the level I.
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DIMENSION = 38.702 + 8.7968 * AGE
Correlation: r = .92101 (p=0.0000)
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Fig. 4. Correlation between the cross-sectional dimension of

female (A) or of male (B) and age at the level Il. f
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