
Endotracheal Tube Depth in
Premature Newborns

To the Editor:
I read the interestingpaperbyBartle et al,1

and there are a few points from the article I
would like to discuss. The authors affirmed
that appropriate endotracheal tube (ETT) po-
sition on chest radiograph in the newborn is
approximately at the second or third tho-
racic vertebrae; I do not completely agree
with this statement. In evaluating endotra-
cheal intubation in the neonatal emergency
transport setting to establish a nomogram
for appropriate ETT depth, my colleagues
and I reported2 that the mid-carina position
corresponds with the ETT tip at the level of
the T1–T2 vertebrae. An ETT tip positioned
at the C7 vertebra was defined as being high
but still inside the trachea, while an ETT tip
positioned at the T3 vertebra was consid-
ered as being low but still above the carina.
Positioning at either the C7 or the T3 ver-
tebra was considered acceptable, while other
positions on the chest radiograph were con-
sidered incorrect.2 I agree with the authors
that it is difficult to correctly assess the tip
position on chest radiograph; however, it
has been reported that if the correct mid-
trachea position is achieved (ie, T1–T2),
neck movements do not significantly influ-
ence a safe and correct tube position.3 Al-
though our study2 described nasal intuba-
tion results and Bartle et al evaluated oral
intubation,1 I believe our observations are
relevant to the study by Bartle et al.1 Using
our parameters to reassess their results could
potentially change the authors’ conclusions
that their weight-based institutional formula
has a low sensitivity for predicting proper
ETT depth in newborns with very low birth
weight.

I partially agree with the authors when
they affirmed that ETT depth is poorly cor-
related with birthweight, and I have stated
that estimated tracheal length by weight still
remains an approximation.2 However, we
need to have a reference nomogram to de-
termine the depth of ETT insertion. It is
well known in clinical practice that ETT
position must be clinically verified follow-
ing intubation by the presence of symmet-
rical chest expansion and breath sounds, the
absence of loud inspiratory sounds in the
epigastric region, and the prompt increase
in heart rate and oxygen saturation levels.
Bartle and colleagues1 came to this conclu-
sion, too. This practice means that slight cor-
rections to the initial tip position are usually

performed, at a maximum of 0.5 cm up or
down, and only at a later time after chest
radiography. Thus, the use of a nomogram
based on the birthweight is certainly useful,
and it may be the only viable option as a
reference, but caution is recommended in
using this reference, especially in very tiny
babies.
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In Reply:
We greatly appreciate Dr Bellini’s inter-

est in our study1 and would like to address
his concerns. We agree that the first or sec-
ond thoracic vertebra (ie, T1 or T2) has been
described in several studies as the reference
point for mid-tracheal endotracheal tube
(ETT) positioning.2,3 The definition of the
correct ETT location in our study was
“the tip of the ETT below the thoracic inlet
and above the carina.” The carina is located
at T4 in 85% of infants, with a range of
T3–T5 as given by Blayney and Logan.2

The “at approximately thoracic vertebrae 2
or 3” in our methods is for reassuring the
reader that we considered the location of
the carina in our estimates without specifi-
cally defining mid-trachea.

Respiratory movement and head and
neck position affect the position of the
ETT, and the ETT may move as much as
5-8 mm.4 The trachea is shortened during
head flexion and during expiration, thus
the ETT is pushed toward the carina,
whereas the opposite occurs during ex-
tension of the head and inspiration. We

noted in our paper that “we were unable to
determine if there was any neck flexion,”
without making any other assumptions re-
garding patient positioning. We respectfully
note that, in the study by Bellini et al,5 only
12 neonates weighed � 750 g, whereas the
mean weight of the 131 subjects in our study
was 729 � 140 g.1,5 Given the difference in
the populations enrolled in each study and
that fact that subjects in the study by Bellini
et al5 were nasally intubated, it is difficult to
compare our results. The determination of
ETT depth is challenging in infants with a
birth weight � 750 g, and medical practi-
tioners have a tendency to insert the ETT
deeper than T2 to avoid the risk of extuba-
tion.6 Any extension of the infant’s head,
whether due to the infant’s movements, ten-
sion from the ventilator circuit, ETT move-
ment due to the securement method, could
dislodge the ETT in smaller infants.1 This is
why the standard practice in our unit is to
consider the proper ETT position to be at T2
or T3, which allows a margin of safety.

Our study was a retrospective analysis
and included only infants � 1 kg born at
a tertiary center, in a controlled setting,
with experienced clinical teams and ra-
diographic evaluation available at all
times, and we did not include any intuba-
tions done outside our unit or during trans-
port to our hospital, and no infants with a
birth weight � 1,000 g. We agree with
and recommend clinical evaluation postin-
tubation, including, but not limited to,
symmetrical chest rise, equal breath
sounds bilaterally, equal response in heart
rate and oxygen saturation, and the use of
reference nomograms. Based on the avail-
able data from our study and others,7,8

weight-based methods for determining ini-
tial ETT depth may provide a starting
point, but ETT depth should be adjusted
based on clinical assessment, and chest
radiography should be performed as
quickly as possible.

Renee M Bartle
Andrew G Miller

Michael A Gentile
Brian P Smith

Mihai Puia-Dumitrescu
Duke University Medical Center

Durham, North Carolina

Dr Miller has disclosed a relationship with
VOCSN. The other authors have disclosed no
conflicts of interest.

DOI: 10.4187/respcare.06887

RESPIRATORY CARE • APRIL 2019 VOL 64 NO 4 491



REFERENCES

1. Bartle RM, Miller AG, Diez AJ, Smith PB,
Gentile MA, Puia-Dumitrescu M. Evaluat-
ing endotracheal tube depth in infants weigh-
ing less than 1 kilogram. Respir Care 2019;
64(3):243-247.

2. Blayney MP, Logan DR. First thoracic ver-
tebral body as reference for endotracheal tube
placement. Arch Dis Child Fetal Neonatal
Ed 1994;71(1):F32-F35.

3. Peterson J, Johnson N, Deakins K, Wilson-
Costello D, Jelovsek JE, Chatburn R. Accu-
racy of the 7-8-9 rule for endotracheal tube

placement in the neonate. J Perinatol 2006;
26(6):333-336.

4. Lange M, Jonat S, Nikischin W. Detection
and correction of endotracheal-tube position
in premature neonates. Pediatr Pulmonol
2002;34(6):455-461.

5. Bellini C, Turolla G, De Angelis LC, Calevo
MG, Ramenghi LA. Development of a novel
reference nomogram for endotracheal intu-
bation in neonatal emergency transport set-
ting. Acta Paediatr 2019;108(1):83-87.

6. Sakhuja P, Finelli M, Hawes J, Whyte H. Is
it time to review guidelines for ETT posi-

tioning in the NICU? SCEPTIC-Survey of
Challenges Encountered in Placement of En-
dotracheal Tubes in Canadian NICUs. Int
J Pediatr 2016;2016:7283179.

7. Flinn AM, Travers CP, Laffan EE, O’Donnell
CP. Estimating the endotracheal tube inser-
tion depth in newborns using weight or ges-
tation: a randomised trial. Neonatology 2015;
107(3):167-172.

8. Leung C. Optimal insertion depth for endotra-
cheal tubes in extremely low-birth-weight in-
fants. Pediatr Crit Care Med 2018;19(4):328-
331.

CORRESPONDENCE
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