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R E A D E R ’ S  F O R U M

Applying diaphragm pacing in previously tracheostomised 
children with congenital central hypoventilation syndrome is a 
safe tool

To the Editor,
We thank Drs Alibrahim and  Esquinas  for the possibil-

ity to clarify some aspects of our strategy for applying DP in 
tracheotomised patients.1,2

As stated in our brief report, all patients who had tracheostomy 
were decannulated after DP implantation, and DP was applied as a 
ventilatory mode during sleep. The variation in the transition time 
from DP on tracheostomy to DP after decannulation was depen-
dent on the assessment by the ear nose and throat (ENT) surgeon 
at the respective centres. When optimal settings were achieved 
by DP, decannulation was followed by careful monitoring including 
polygraphic sleep studies. Of note, patency of the airways, post-
decannulation, could be assessed by primary closure of the tra-
cheocutaneous fistula and tracheal inspection performed by an ENT 
surgeon. However, prior to decannulation, a pre-condition needed 
to be first evaluated by downsizing or capping the endotracheal tube 
while monitoring the ventilation during DP.

There has been a tendency to apply higher stimulation ampli-
tudes in order to correct for variations in stimulation due to mis-
placement of the antenna from the receiver or due to positional 
impairment of gas exchange, with the risk of applying high negative 
pressures within the thoracic cavity and thereby risking obstruction 
of the upper airways. As previously described,3 by applying higher 
frequency and lower stimulation amplitude in DP settings, we have 
minimised the mechanical risk for upper airway obstruction during 
DP, without compromising gas exchange. Additionally, by thorough 
monitoring of the patient in the home environment, by improved ap-
plications of the antenna with tailor-made bodices, and adjustments 
of the amplitude within preset ranges by personal assistants, we 
managed to further optimise the application of DP.

In terms of clinical evaluation, carbon dioxide monitoring or 
polygraphic sleep studies were performed to evaluate breathing pat-
tern and ventilation both prior to and after DP surgery. One month 
after DP surgery, the threshold for the lowest DP stimulation for re-
spectively the left and right phrenic nerve was determined, and the 
final stimulation amplitude was set 5%–10% above the threshold in 
order to achieve normal ventilation and oxygenation, in combination 

with approximately the same or slightly higher respiratory rate as 
compared to the period before DP was implanted.

There is a common consensus that the social environment and 
personal-care assistance are vital to ascertain an optimal ventilatory 
assistance. In Sweden, qualified staff financed by the healthcare sys-
tem is available, thereby improving the quality of life for the patients. 
Nocturnal observation at home using pulse oximetry was recom-
mended, while the presence of trained assistants or family members 
is necessary for avoiding complications such as airway obstruction 
or displacement of the antennas.

We thank again Drs Alibrahim and Esquinas for bringing atten-
tion to our work.

CONFLIC T OF INTERE S T
None.

Nikolaos Tsolakis1

Richard Sindelar1

Agneta Markström2

Pelle Nilsson3

Anders Jonzon1

1Department of Women's and Children's Health, Uppsala 
University, Uppsala, Sweden

2Department of Women's and Children's Health, Karolinska 
Institute, Solna, Sweden

3Department of Neuroscience, Neurosurgery, Uppsala 
University, Uppsala, Sweden

Correspondence
Nikolaos Tsolakis, Department of Women's and Children's 

Health, Uppsala University Hospital, Uppsala University, 
Uppsala 751 85, Sweden.

Email: Nikolaos.Tsolakis@kbh.uu.se

ORCID
Nikolaos Tsolakis   https://orcid.org/0000-0002-2918-7273 

©2022 Foundation Acta Pædiatrica. Published by John Wiley & Sons Ltd.

Response to letter: Diaphragm pacing in congenital central hypoventilation syndrome: A safe and final tool?  

www.wileyonlinelibrary.com/journal/apa
mailto:﻿
https://orcid.org/0000-0002-2918-7273
mailto:Nikolaos.Tsolakis@kbh.uu.se
https://orcid.org/0000-0002-2918-7273
https://orcid.org/0000-0002-2918-7273


1284  |    TSOLAKIS et al.

R E FE R E N C E S
	 1.	 Alibrahim O, Esquinas AM. Diaphragm pacing in congenital central 

hypoventilation syndrome: a safe and final tool? Submitted. Acta 
Paediatr. 2022. doi:10.1111/apa.16325. Online ahead of print.

	 2.	 Tsolakis N, Sindelar R, Markström A, Nilsson P, Jonzon A. Strategy 
of changing from tracheostomy and non-invasive mechanical 
ventilation to diaphragm pacing in children with congenital cen-
tral hypoventilation syndrome. Acta Paediatr. 2022. doi:10.1111/
apa.16256. Online ahead of print.

	 3.	 Wang A, Kun S, Diep B, et al. Obstructive sleep apnea in patients 
with congenital central hypoventilation syndrome ventilated 

by diaphragm pacing without tracheostomy. J Clin Sleep Med. 
2018;14(2):261-264.

How to cite this article: Tsolakis N, Sindelar R, Markström A, 
Nilsson P, Jonzon A. Applying diaphragm pacing in previously 
tracheostomised children with congenital central 
hypoventilation syndrome is a safe tool. Acta Paediatr. 
2022;111:1283–1284. doi:10.1111/apa.16324

https://doi.org/10.1111/apa.16325
https://doi.org/10.1111/apa.16256
https://doi.org/10.1111/apa.16256
https://doi.org/10.1111/apa.16324

	Applying diaphragm pacing in previously tracheostomised children with congenital central hypoventilation syndrome is a safe tool
	CONFLICT OF INTEREST
	REFERENCES


