
Use of 2.0-mm endotracheal tubes for periviable infants

Matthew Rysavy1,✉, Tomohiko Nakamura2, Katrin Mehler3, Johan Agren4, Patrick 
McNamara5, Carl Backes6,
Tiny Baby Collaborative
Edward F. Bell5, Regan E. Giesinger5, Jonathan M. Klein5, Angela Kribs3, André Oberthür3, 
Erik Normann3, Satoshi Kusuda7,8

1University of Texas Health Science Center at Houston, Houston, TX, USA.

2Nagano Children’s Hospital, Nagano, Japan.

3University of Cologne, Cologne, Germany.

4University of Uppsala, Uppsala, Sweden.

5University of Iowa, Iowa City, IA, USA.

6Nationwide Children’s Hospital, Columbus, OH, USA.

7Kyorin University, Tokyo, Japan.

8Neonatal Research Network of Japan, Tokyo, Japan.

TO THE EDITOR:

The provision of intensive care for infants born at periviable gestations substantially 

increased in the past decade. In 2019, more than 500 infants born alive at 22 weeks’ 

gestation at US hospitals in the Vermont Oxford Network received active treatment (58% of 

all liveborn infants)—more than twice the number who received intensive care in 2014 [1]. 

Despite this, appropriately sized equipment for such small patients may not be available at 

many US hospitals. In a recent survey of US neonatologists, 55% of respondents indicated 

that their hospitals did not stock 2.0-mm internal diameter endotracheal tubes (ETTs). The 

authors posited that the inability to use 2.0-mm ETTs may “impact decisions and outcomes” 

for periviable births [2].

Berger et al. recently described the use of 2.0-mm ETTs to provide initial invasive 

ventilation to 69 infants born weighing <750 g—one of few reports on 2.0-mm ETTs, and, 

to our knowledge, the largest to date [3]. The authors reported that 53 (77%) infants initially 

ventilated with a 2.0-mm ETT survived. They also showed no difference in ventilator 

under exclusive licence to Springer Nature America, Inc. 2022Reprints and permission information is available at http://
www.nature.com/reprints
✉Correspondence and requests for materials should be addressed to Matthew Rysavy. matthew.a.rysavy@uth.tmc.edu.
AUTHOR CONTRIBUTIONS
MR drafted the initial manuscript and subsequent revisions. Data were collected by members of the Tiny Baby Collaborative, 
including TN, KM, and JA. PM and CB reviewed and revised the manuscript. All authors approved the final version of the manuscript.

COMPETING INTERESTS
The authors declare no competing interests.

HHS Public Access
Author manuscript
J Perinatol. Author manuscript; available in PMC 2022 September 06.

Published in final edited form as:
J Perinatol. 2022 September ; 42(9): 1275–1276. doi:10.1038/s41372-022-01323-7.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://www.nature.com/reprints
http://www.nature.com/reprints


days, ETT malfunction, or pCO2 achieved compared to 2.5-mm ETTs. All infants received 

high-frequency jet ventilation, the first-line ventilation strategy at the University of Iowa 

during the study period [4].

Elaborating on these results, we wish to clarify that 2.0-mm internal diameter ETTs can 

successfully be used with other invasive ventilation modalities, as regularly performed at 

several of our institutions.

At the University of Uppsala from 2015 to 2019, 70 infants born at 22–23 weeks’ gestation 

were initially ventilated with a 2.0-mm ETT; of these, 44 (63%) survived. All infants were 

managed with synchronized intermittent volume-targeted mechanical ventilation (Stephanie 

or Sophie Ventilator; Fritz Stephan GmbH, Germany) [5]. At Nagano Children’s Hospital, 

from 2016 to 2021, 20 infants from 22 to 29 weeks’ gestation were initially ventilated 

with 2.0-mm ETTs; 15 (75%) survived. At the University of Cologne, from 2019 to 2020, 

where the first-line approach to ventilatory support is to use non-invasive ventilation with 

less-invasive surfactant administration [6], 10 infants <500 g required intubation with 2.0-

mm ETTs, of whom 8 (80%) survived. Both centers used high-frequency pressure-control 

or volume-guarantee ventilation (Draeger Babylog VN500, Draeger Medical, Germany) for 

these patients.

Citing data from the 1960s and 1970s (summarized here [7]), an early advisory statement 

by the International Liason Committee on Resuscitation noted an “unresolved controversy” 

regarding 2.0-mm ETTs: “Proponents argued that the small tube might be lifesaving in the 

case of extreme prematurity. However, concerns for increased airway resistance (inversely 

proportional to the fourth power of the internal radius) were raised.” [8] The 8th edition of 

the Neonatal Resuscitation Program, published in July 2021, does not list 2.0-mm ETTs in 

its example list of neonatal resuscitation supplies and equipment [9].

Our collective experience empirically demonstrates the successful provision of invasive 

respiratory support via 2.0-mm ETTs to >100 surviving neonates using various respiratory 

modalities. For infants too small for larger diameter ETTs, the availability of 2.0-mm ETTs 

in the delivery room may be lifesaving.

REFERENCES

1. Rysavy MA, Mehler K, Oberthür A, Ågren J, Kusuda S, McNamara PJ, et al. An immature science: 
intensive care for infants born at ≤23 weeks of gestation. J Pediatr. 2021;233:16–25. [PubMed: 
33691163] 

2. Arbour K, Lindsay E, Laventhal N, Myers P, Andrews B, Klar A, et al. Shifting provider attitudes 
and institutional resources surrounding resuscitation at the limit of gestational viability. Am J 
Perinatol. 2021. https://pubmed.ncbi.nlm.nih.gov/33111279/.

3. Berger JN, Elgin TG, Dagle JM, Klein JM, Colaizy TT. Survival and short-term respiratory 
outcomes of <750 g infants initially intubated with 2.0 mm vs. 2.5 mm endotracheal tubes. J 
Perinatol. 2021. https://pubmed.ncbi.nlm.nih.gov/34675371/.

4. Wallström L, Sjöberg A, Sindelar R. Early volume targeted ventilation in preterm infants born at 
22–25 weeks of gestational age. Pediatr Pulmonol. 2021;56:1000–7. [PubMed: 33611849] 

5. Mehler K, Oberthuer A, Keller T, Becker I, Valter M, Roth B, et al. Survival among infants 
born at 22 or 23 weeks’ gestation following active prenatal and postnatal care. JAMA Pediatr. 
2016;170:671–7. [PubMed: 27214875] 

Rysavy et al. Page 2

J Perinatol. Author manuscript; available in PMC 2022 September 06.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://pubmed.ncbi.nlm.nih.gov/33111279/
https://pubmed.ncbi.nlm.nih.gov/34675371/


6. Bhatt D, Lee H, Ramanathan R. Need for 2.0 mm endotrachael tube for extremely low birth 
weight infants and need for special suction catheters and stylet [abstract] CAN: Cool Topics in 
Neonatology. Coronado, CA. March 2017. Available from: https://www.choc.org/wp/wp-content/
uploads/2017/02/Bhatt2-Needfor2.0.pdf. Accessed 21 Nov 2021.

7. Ginsberg HG, Goldsmith JP. Controversies in neonatal resuscitation. Clin Perinatol. 1998;25:1–15. 
[PubMed: 9523071] 

8. Kattwinkel J, Niermeyer S, Nadkarny V, Tibbals J, Phillips B, Zideman D, et al. ILCOR Advisory 
Statement: resuscitation of the newly born infant. An advisory statement from the Pediatric Working 
Group of the International Liaison Committee on Resuscitation. Circulation. 1999;99:1927–38. 
[PubMed: 10199894] 

9. Weiner GM, Zaichkin J, editors. Textbook of neonatal resuscitation. 8th ed. American Academy of 
Pediatrics and American Heart Association; 2021.

Rysavy et al. Page 3

J Perinatol. Author manuscript; available in PMC 2022 September 06.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://www.choc.org/wp/wp-content/uploads/2017/02/Bhatt2-Needfor2.0.pdf
https://www.choc.org/wp/wp-content/uploads/2017/02/Bhatt2-Needfor2.0.pdf

	References

