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Pediatric Endotracheal Tube Size Prediction: A Comparison
among Ultrasound Measured Subglottic Diameter, Age-Formula
and Little Fingernail Width Methods
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Department of Anesthesiology, Faculty of Medicine, Chulalongkorn University, Bangkok, Thailand
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Background: There are many methods to estimate
pediatric uncuff endotracheal tube (ETT) size. These
methods have varied reliability, so this study aims to
compare prediction accuracy between the three methods
which are subglottic diameter measurement by ultrasound,
age-based calculation and little fingernail width
Methods: A total of 45 children, aged 1 -6 year who
were scheduled for surgery and intubated for general
anesthesia, were included in the estimation of uncuff ETT
by the three methods. After the predictions were
compared with the actual ETT, the primary outcome was
to identify the accuracy of each of the three methods as a
percentage. Subgroup analysis aims to find correlation
between the accuracy of prediction and weight, height,
ASA physical status of the patient

Results: The accuracy of the ETT size prediction as a
percentage using the three methods of subglottic diameter
measurement by ultrasound, age-based calculation and
little fingernail width comparison were 51.1%, 62.2%and
51.1% respectively. No significant difference was found
between the three methods (P-value=0.47). There is no
correlation between the accuracy of each methods and
weight, height, ASA physical status of the patient
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Conclusion: There is no difference in accuracy to
pediatric uncuff ETT estimation between the three methods
discussed previously.

Keywords: Endotracheal tube, Pediatric, Prediction,
Ultrasound

o

dlias 2563; 46(4): 220-6.

Thai J Anesthesiol 2020; 46(4): 220-6.

NN |

nnsdenredagvialanuulid cuff ARIUNA
wnzanlunsanenaauin A udnAtyad1aunn
Wasanunauiasasiadoaviglaluaiiuly azinls
nanznadeng lamu Al enas LazynaunAe
ﬁ@ﬁq&uﬁﬂ%ﬁmmmﬁmﬁu@ ﬁiaimmmmﬁmﬂ%"lﬁ
atiaiieane inlidesldawiedianiala Geenaaz
‘ﬁﬂﬁlﬁmmq:l,maflﬂs’ﬁﬂu%umum U MREnglauau
pandauluiaenni dusu’

ﬁ@@uumm@ﬂmmmﬁnmmmww% AT LA
WANETD LW NITAIUIUAINDNY vimiin ARTHEITRIAN
miw]ﬂummmmmmwm%nummnpm@umn@m
Heweuin sounen1sldARMIAEIAINDGITALA WY
gudnaaenisailinszgn cricoid usiu AIANEN
ﬂfawmuiummmmﬂmmmmmmmmmmmﬂm@u
memwnm HANITANHINLAINGNABNHE29n319
lfNLL[ﬂ‘a“ﬂT-‘_I@” 48-96>" LLI??J'Uwmurmmmmmmmwwm
Futnfanile mmwmmmﬂmLLmimm@miﬂnmmm
mnmmmmi@ﬂw 91 ° 99NDINNIAUIUAINGNY ‘G qfl
Qﬁ‘muﬂmmﬂmm

mmnmummmmﬂi”mﬂLw'aﬂnmmmmmﬂu
N13ANAAL Lummmmmwwlmmuiw cuff slumﬂm&
1-6 1 mmﬁmmmmﬂmummmﬂmm f;ﬁmimmm
ANeY LL@VQﬁmﬂummmﬁmmumn@ﬂm LL@"L‘W@
Anmilade ASA physical status m‘muﬂ LL@“’mum ‘mJ
m@m@mwmmwmmimmmummmmmmﬂmﬁ%
Lmﬂimﬂfgﬁmmmmm@umm mmnm ABN1IAIUINLATN
8¢ LeARTEA NN TeaELTaRenile

an =
IBNIIANH
NAIRINHIUNITAANTUIH WAL UTBLAN

AIYNITNNI9ATLFITNNNTINE LNl ADUEUNNE AN AT

Qa/

WAAT 2563; 46(4) ©

9inaenIiNmIngNae (Med Chula IRB No.228/58)
nsAnsinlugiaeany 1-6 1 A FunsEFALLL
”me,fau meﬂLﬂumm‘lmmmwm‘l@LL‘UU”LNN cuff
Lw'amfmmﬂ%mml,mmumﬂ AU 45 318 Tneilneay
Faslufldnmozdod 1aun mﬂqmmmwmmﬂﬂmmq
NMEAINTRINILAUNNE A @ﬂqwmmwmww%
visaldviadaeunalaann (difficult airway) éﬂfmﬁi@'viﬂmﬂ
elangLanauNIsn ﬁﬂqa?{ﬁmﬂuﬁmﬁmamm:‘m
VI@‘HQEWH%LLUUL‘IQ (rapid sequence induction) Was
mﬂfm‘w’l'a‘1/1@mwwhmwmmLmewummmw
”Lumm CAUNAIAINAIANNTIITa v aT e la T
mﬂﬂmmmﬂmLmuimﬂmuﬁﬁmmNﬂfm%"Lmu
n13eBunEaziAeaIRgTUTUReUNITRNAdE
wianraAdusananginasassefunulaameusssn

ummnmﬂnmmm@mLmu‘llmﬁmmﬁuiunﬁ
fuaNLAY LufaLiummmmﬂumm@uﬂmuLufa BASel
H mmmﬂqwmumﬂfmmsmmm wisa 3 9% ”me oh
mmmmm@ummmmmm ABN19ATUINIAMNDNE UAY
fsﬁmaummﬂfmmmmumn@am

3%’1@@?@@ waaviadaaumelalaedansinsae
ﬂ@uu&m mmmmmmmlmmmmﬂ cricoid Tunn3@nE
u@mmmLmu\m’LﬂmmLz’ﬁumuﬁuﬂﬂm\‘mﬂmiﬁﬂmmm
Bae JY LAZANLL® WAL Schramm C LarAMY’ Taraand
nsdne g umispaaiu Ae TEenszen cricoid ‘Emﬂ
1N99M39 (probe) UUABLAY MIIAMLEULARS aniity
IHAuansaalinnsanesin aznunszangtlay A Ag
n3LAN cricoid LLmm@um@nL@ﬂu@ﬂuwumnm”mnu
R LERL LIV T K Tmm"[mmmwmmuwm
N9zAN cricoid INTIZTATWLTIIUANNAID AZNANIAN
(hypoechoic shadow) %uﬂum@uﬂmm\‘mm\‘m?:@ﬂ
cricoid Ml luaunsadnaumla®e’

221

Thai J Anesthesiol 2020; 46(4): 220-6.



v " <
fﬂiL“]EfJ'ULﬁfJ“]Jﬂ’ﬂilgﬂ@]EN‘UfJ\1ﬂﬁﬂ1ﬂﬂ$!u*11uWﬂ"llf]ﬂ/]a“]f’mﬁ‘lﬂﬂlﬂlﬂﬂ

Pediatric Endotracheal Tube Size Prediction: A Comparison

mfwLimwn‘lmmummmwam fi%a GE iU Ligio
E mmm@mm‘a@nﬂ (hockey stick probe) mmn 12-18
\&$m B mode (bright mode,2 dimensional mode) oLdu
Augudnansiulugesmaawnelainnlsisenszgn
cricoid (Figure) lusnuau 3 aks Tensinluan
muﬂmqu%mﬂLLNmumﬂ”LNmu 15 Awii® 1fuin
Al 3 Ak wa‘@ummmm@ﬂ uAnAahAadeT
1¥lUifiey (Table1) iapapziuauwiaviadaamela’
Aty MndmduluAutnasduluaamisy
welavsadlsisiansegn cricoid 16 5.0 Hadwumsazan
pziviadaevnglazuin 1D 4.0 wsiu Tnanisainnzi
Fotpawdennuigeinlas AT fianuien

Figure 1 Internal diameter of subglottic area measurement
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Table 1 Predicted internal diameters of endotracheal

3, 4,10

tube by Cole’s formula method and

subglottic internal diameter measurement

methods®
Age (year) ETT ETT external diameter Subglottic diameter
size (mm) (mm)
0-1mo 3.5 4.9 4.3-4.9
>1 mo-1.0 4.0 5.6 5.0-5.6
>1.0-3.0 4.5 6.2 5.7-6.2
>3.0-5.0 5.0 6.9 6.3-6.9
>5.0-6.0 55 7.5 7.0-7.5

Only Mallinckrodt uncuffed endotracheal tubes (ETT) were used.
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Table 2 Demographic data

General charateristics [uugilag (n=45)

Sex
Male 20 (44.4%)
Female 25 (55.6%)
Age (year) 3.2+1.9
Weight (kg) 13.8%+6.3
Height (cm) 91.4+16.0
Operation

Pediatric general surgery

Gastrointestinal 12 (26.7%)

Urology 13 (28.9%)
Plastic surgery 10 (22.2%)
Gastrointestinal endoscopy 9 (20.0%)
Neurosurgery 1(2.2%)
ASA physical status classification

| 15 (33.3%)

Il 21 (46.7%)

11 9 (20.0%)
Intubation attempt (time) 1.42 (1-3)

Figures are provided in n (%), mean + SD ka% n(min-max)
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formula UA¥ARFELAMNNEN T ALY RE 18190
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WAL 51.1 AINAIAL ‘wummLLmnﬁiNfaﬂquﬁﬁmﬁﬁﬁm
NNaR (A1 P = 0.47) (Table 3) tAeivanxislAIN
gdamAdesnuiias [Interclass correlation, ICC = 0.135,
(95% Cl:-0.422, 0.496)]

Table 3 Accuracy of ultrasound measured subglottic
diameter, age-formula and little ingernail width
methods

Methods Number of Percentage of
corrected

prediction (%)

corrected
prediction (n=45)

Ultrasound measured-

subglottic diameter 23 51.1
Age-formula 28 62.2
Little fingernail width 23 511
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Figure 2 Linear correlation between subglottic diameter (X) and internal diameter of actually accepted endotracheal

tube (Y)
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Wmtin <25 percentile wazdUga <25 percentile Hoa

FEAINNYNFBITBINITANAAZIUTUIATEIVI BTt E |
winlaavia 3 aadsldiladnAnyn1eadia (Table 4)

Table 4 Association factors influencing the accuracy of prediction methods

Association factors Accuracy Prevalence rate ratio P-value
Correct (%) Incorrect (%) (95% ClI)

Ultrasound method

ASA physical status
>3 5 (21.7%) 4 (18.2%) 0.89 (0.4, 1.98) 0.766
<3 18 (78.3%) 18 (81.8%)

Weight
<25 percentile 9 (39.1%) 13 (59.1%) 1.51(0.81, 2.8) 0.181
>25 percentile 14 (60.9% 9 (40.9%)

Height
<25 percentile 12 (562.2%) 12 (54.5%) 1.05 (0.58, 1.92) 0.873
>25 percentile 11 (47.8%) 10 (45.5%)

Age-formula method

ASA physical status
>3 8 (28.6%) 1 (5.9%) 0.25 (0.04, 1.64) 0.065
<3 20 (71.4%) 16 (94.1%)

Weight
<25 percentile 14 (50%) 8 (47.1%) 0.93 (0.44, 1.97) 0.848
>25 percentile 14 (50%) 9 (52.9%)

Height
<25 percentile 13 (46.4%) 11 (64.7%) 1.6 (0.72, 3.58) 0.233
>25 percentile 15 (53.6%) 6 (35.3%)

Fingernail-width method

ASA physical status
>3 3 (13%) 6 (27.3%) 1.5(0.83, 2.7) 0.233
<3 20 (87%) 16 (72.7%)

Weight
<25 percentile 11 (47.8%) 11 (50%) 1.05 (0.58, 1.9) 0.884
>25 percentile 12 (52.2) 11 (50%)

Height
<25 percentile 14 (60.9%) 10 (45.5%) 0.73 (0.4, 1.33) 0.300
>25 percentile 9 (39.1%) 12 (54.5%)

Figures are provided in n (%)
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Pediatric Endotracheal Tube Size Prediction: A Comparison
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