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Appropriate Sizes of Uncuffed Endotracheal Tubes and Distance from
Upper Incisor to Carina in Korean Children under Eight Years Old

Yong Joo Kim, M.D., Weon Sik Ahn, M.D., Yeong Jin Rho, M.D.
Jin Ho Bae, M.D., Chong Sung Kim, M.D. and Seong Deok Kim, M.D.

Department of Anesthesiology, College of Medicine,
Seoul National University, Seoul 110-744, Korea

Backgrounds: Various methods have been devised for choosing the correct internal diameter (ID)
of endotracheal tubes and the proper lengths for oral endotracheal tubes at different ages in children.
This study was performed to evaluate the appropriate sizes of uncuffed endotracheal tubes and distance
from upper incisor to carina in Korean children under 8 years old.

Methods: Five hundred thirty five children under 8 years in ASA class 1 and 2 were evaluated for
the study by age groups: 0~3 months, 4~11 months and every each year until 8 years. Appropriate
sizes were to permit a gas leak at 15~25 cmH,O with positive pressure ventilation. Distances from
incisor to carina were at the point which bilateral lung sounds were noticed during slow extubation from
endobroncheal intubation.

Results: Appropriate tube sizes were 3.0 mm to 3.5 mm for infants under 3 months, 3.5 mm to 4.0
mm for 4 to 11 months and “4.15 +0.28 X age(yr)(mm)” (R2-0.77, p<0.05) for children between 1 and
8 years old. Distances from upper incisor to carina were 12.0 cm for infants under 3 months, 13.7 cm
for 4 to 11 months and “14.5+0.6 X age (yr)(cm)” (R*=0.62, p<0.05) for children between 1 and 8
years old.

Conclusions: We conclude that the endotracheal tube ID for the Korean children are a little greater
than those of previous reports in foreign countries and airway lengths for the Korean children are similar
to those of foreigners. (Korean J Anesthesiol 1997; 33: 844 ~848)
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713 Hxe] g U7 (internal diameter, ID:
mm)2 3MNY7AE 32550342 ID 3.0, 4~114Y
£ 385+025, 1AE 430103622 217 ID 4.0, 2
A 47310322 ID 4.5, 345 504+0318 ID
5.0, 4AE 534+036, 5AlE 5.65+0398 747 ID
55, 641%E 5914032, 74l¥ 6.04+0312 Z7 1D
60, 28]3 84l 628103022 ID 657t 713
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Table 1. Internal Diameter(ID:mm) of Endotracheal Tube

Table 3. Distance(cm) from Upper Incisor to Carina in

without Cuff Each Age Group
ID(mm) Distance(cm)
Age Age
Min Max Mean+SD Min Max Mean* SD
0~ 3 Mo(n=50) 3.0 4.0 3.25+0.34 0~3 Mo(n-SO)‘ 10 14 12.0+0.9
4~11 Mo(n=51) 35 4.5 3.85+0.25 4~11 Mo(n=51) 11 16 13.7£1.1
1 Yr(n=61) 35 5.0 4.30+0.36 1 Yr(n=61) 13 17 15.0£1.0
2 Yr(n=64) 4.0 5.5 473032 2 Yr(n=64) 13 18 158+1.2
3 Yr(n=50) 45 5.5 5.041+0.31 3 Yr(n=50) 14 19 162+1.3
4 Yr(n=51) 45 6.0 5.34£0.36 4 Yr(n=51) 15 19 17.2+1.1
5 Yr(n=55) 5.0 6.5 5.65+0.39 5 Yr(n=55) 16 20 17.9%1.2
6 Yr(n=53) 5.0 6.5 591%0.32 6 Yr(n=53) 16 21 182+1.1
7 Yr(n=50) 55 6.5 6.04+0.31 7 Yr(n=50) 17 22 189+1.0
8 Yr(n=50) 5.5 6.5 6.28+0.30 8 Yr(n=50) 17 22 194+1.1

The endotracheal tube should permit a gas leak about the
tube at 15~25 cmH,O of inspiratory pressure.

Table 2. Frequency of Two Sizes of Endotracheal Tube
Used in Each Age Group

Age IDmm)* % IDmm)' %

0~ 3 Mo(n=50) 3.0 60 35 30
4~11 Mo(n=51) 40 67 35 31
1 Yr(n=61) 40 51 45 33

2 Yr(n=64) 45 52 50 41

3 Yr(n=50) 5.0 60 55 24

4 Yr(n=51) 55 49 50 35

5 Yr(n=55) 55 51 6.0 29
6 Yr(n=53) 6.0 60 55 26
7 Yr(n=50) 6.0 60 6.5 24
8 Yr(n=50) 6.5 62 6.0 32

*endotracheal tube most frequently used in each group
T endotracheal tube second most frequently used in each

age group

ID(mm)=4.15+0.28 X A (££) (R*=0.77, p<0.05)

AAR A BRI EAA Y Zele, 0~370Hel
A 120£09 cm, 4~1149-2 13.7+1.1 cm, 14}
15.0£1.0 cm, 24 158+1.2 cm, 34] 162+1.3 cm, 4
Al 172+1.1 cm, 54] 179+12 cm, 64] 182%1.1
cm, 74] 18910 cm Y 84l& 19411 cme|gth

(Table 3). QYo HE AN FBEAHAR
9 Al thg3t 2L AAHsIHe] APkt

7 2l(cm)=14.5+0.6 X A A (FF)R*=0.62, p<0.05)
3 &

Loty HEHgAoz AVE FdAe AEI
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HE Agsjolstr] difel] Zl=xge] AiHez
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H3f T2z AN AHEES Hu FA APA el
Ae Bl 71 de FH Ago] A=
uetd BE =379 /¢ e FEE FHHE ¥
242 9lr}.
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A g Zl3g FHe =7 Coled] HEPA o
16 thAlo) 17 &2 188 tigd3lodot vl Ao}
127 wifoll 4ol #AlellA NEE FA e
Ao} A7|Hct B dFRe] F F4L 184 A
olg] Zo} #abellA] ‘ID(mm)=4.15+0.28 X A (4F)
R*=0.77, p<0.05)’S 2 Coles] ¥4 Bl vii
ZA Vel 309714 JE 3.25 mmZ ID 3.0
~35 HFBeo Afo] FAHH 4~1D0HELE HT
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g2 vyt =3 98584 Jgy FEe A7) F7t
& dz 3722 UYE F e uk 14 v 14
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B dAFAE 14 vigkE {He A7 471
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ID(mm)=¢1# (£F) X 0.32+4.05R*=0.71, p<0.05)
(1~64 Aol)

ID(mm)=3 B (4F) X 0.24 +4.36(R*=0.13, p<0.05)
(74 4
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D7) H (carina)7}A] 2] Aele 3MY o]d: 120 cm,
4~114%: 13.7 cm, 14]~84: Ael(cm)=14.54+0.6 ¥
QAP ERR’=0.62, p<0.05)22 viebiich o Az}
£ AR Adelmz st W4He

2 JIBATA M3 FHe) Folv Aedislkel
dgdl wg} 2~4 cmE JIFEVIFE FE » o
Fojo} 817] sl el 3MY °]3k 10 cm AE, 4~11
MY: 11~12 ecm B E, 18] ~8A): A2l(cm)=12.5+0.6
xAF () 24Y F Sick 1~84] Aol FA
& Morgan#} Steward'® B Cole'’e] ZAa} v &
Asiet. Aot A 71 Aozt F 5 em FE
ol ¢t5]7] wiEdl sl FE Po| AFE FIHY
Folle 25 cm o) AAAFE AL F3] Y
o}, =3 B QFs ARk g At o] |dF o]
A 9~104] BANNE 7h5ad 7 gle R
£ FHsed, dF &9 ID 60 mm9] 71¥ de
FHEcE ID 65 mme] 7 fle FEIE 29
AESE Ad o 427 o A1 7PedlE 2358
Y HL &4¢ & 5 7] dFeid AHE 3 7
Zo] Be Ao 3 dAl ¥ F FEE AUt
2719 F%o A¥ gle AUt ded o e
Y & FuiEce 2e 3719 FEE AYske 3
T2 UF HE =hc(postpharyngeal packing) o]
NE €44 9 zagda & F dAt

AEH oz & Lol HAelA Y PR 7PN
Buo mvle 9T RaHogy 47t A e
o, Hd 7|3 Fr Zolw vk
o] dF Az olA AHH AR Fre =7
9} ZIBEINRAA Y el oAy HFAR]
Fxlolz] AiHQl Fo] opm g, AA gl A=
o ol B QAF A#E BEdZ 7|3l FEHE
ID 0.5 mm# A3 AL A& 3744 Fvlsliof it
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