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Abstract:

High-flow humidified nasal cannula (HFNC) is often used to relieve respiratory distress in children with acute pulmonary disease, although its
effects on respiratory mechanics have not been objectively studied. The purpose of this study was to test the feasibility of measuring pharyngeal
(PP) and esophageal (Pes) pressures of young children on HFNC oxygen therapy through a specifically designed new monitoring, acquisition, and
elaboration system (MAES). Through MAES we recorded and elaborated Pes and PP tracings obtained through esophageal and pharyngeal
catheters in a group of young children hospitalized in a Pediatric Intensive Care Unit because of respiratory distress. All traces were recorded
during spontaneous breathing and on HFNC 1 and 2 L/kg/min. To determine the onset and the end of inspiration, the Pes and PP signals were
synchronized with the inspiratory flow obtained by a flow transducer placed in the HFNC circuit. Direct measurement of inspiratory flow by a face
mask pneumotachograph also allowed for inspiratory tidal volume (TV) measurement which was used together with Pes curve to build Campbell's
diagram as well as the static lung and chest wall recoil curves required for pressure time product (PTP) evaluation. Using MAES we were able to
obtain: time interval between the beginning of inspiratory effort and inspiration (Tdelay), TV, intrinsic positive end expiratory pressure (PEEPI), total
inspiratory Pes variation (APes), transpulmonary pressure at end of inspiration (Ptpei), dynamic lung compliance (CLdyn), total lung resistance
(RLtot) along with all the relevant components of the inspiratory work of breathing (WOB) and PTP. We believe that this new system will allow
clinicians for a bedside monitoring of respiratory distress in infants treated with HFNC and to modify flow rates accordingly.

Published in: Medical Measurements and Applications (MeMeA), 2015 IEEE International Symposium on

Date of Conference: 7-9 May 2015 INSPEC Accession Number: 15278171
Date Added to IEEE Xplore: 02 July 2015 DOI: 10.1109/MeMeA.2015.7145205
Electronic ISBN: 978-1-4799-6477-2 Publisher: IEEE

Conference Location: Turin, Italy

Advertisement

IEEE Xplore* Want to know when an article is cited?

Activate Citation Alerts today.

Read the full document

Keywords

|IEEE Keywords
TV, Catheters, Lungs, Pressure measurement, Monitoring, Pediatrics, Mechanical variables
measurement

INSPFC: Controlled Indexina

http://ieeexplore.ieee.org/document/7145205/ 15/11/2017



Pharyngeal and esophageal pressure measurements to evaluate respiratory mechanic... Péagina 2 de 3

Authors

Francesco Montecchia

Medical Engineering Laboratory, Department of Civil Engineering and
Computer Science Engineering, University of Rome “Tor Vergata”, Rome,
Italy

Stefano Luciani
Pediatric Emergency and Intensive Care, Department of Pediatrics,
Policlinico Umberto |, Sapienza University of Rome, Italy

Roberto Cicchetti
Pediatric Emergency and Intensive Care, Department of Pediatrics,
Policlinico Umberto |, Sapienza University of Rome, Italy

Rosanna Grossi
Pediatric Emergency and Intensive Care, Department of Pediatrics,
Policlinico Umberto |, Sapienza University of Rome, Italy

Fabio Midulla
Pediatric Emergency and Intensive Care, Department of Pediatrics,
Policlinico Umberto |, Sapienza University of Rome, Italy

Corrado Moretti
Pediatric Emergency and Intensive Care, Department of Pediatrics,
Policlinico Umberto |, Sapienza University of Rome, Italy

Paola Papoff
Pediatric Emergency and Intensive Care, Department of Pediatrics,
Policlinico Umberto |, Sapienza University of Rome, Italy

Related Articles

The effect of kinematic model complexity on manipulator accuracy
B.W. Mooring; S.S. Padavala

Audio watermarking quality evaluation: robustness to DA/AD processes
M. Steinebach; A. Lang; J. Dittmann; C. Neubauer

Technology challenges for building Internet-scale ubiquitous computing
T. Nakajima; H. Ishikawa; E. Tokunaga; F. Stajano

Measurement of the aerodynamic pressures produced by passing trains
R.A. MacNeill; S. Holmes; H.S. Lee

Enhancing watermark robustness through mixture of watermarked digital objects
J. Domingo-Ferrer; F. Sebe

Coping with complexity: abstractions, models and data
H. Schwetman

Non-scanning display method
S. Nishida

SMARTEC: bringing fiber optic sensors into concrete applications
D. Inaudi; N. Casanova

Field testing and monitoring of rolling stock under the new federal track and equipment regulations
E.J. Lombardi; E. Sherrock; D.C. Warner; B.T. Whitten

Traffic monitoring techniques for measurement based flow acceptance control
A. Maqousi; S. Tater; F. Ball

http://ieeexplore.ieee.org/document/7145205/ 15/11/2017



Pharyngeal and esophageal pressure measurements to evaluate respiratory mechanic... Péagina 3 de 3

IEEE Account Purchase Details Profile Information Need Help?
» Change Username/Password » Payment Options » Communications Preferences »US & Canada: +1 800 678 4333
» Update Address » Order History » Profession and Education » Worldwide: +1 732 981 0060

» View Purchased Documents » Technical Interests » Contact & Support

About IEEE Xplore | Contact Us | Help | Accessibility | Terms of Use | Nondiscrimination Policy | Sitemap | Privacy & Opting Out of Cookies

A not-for-profit organization, IEEE is the world's largest technical professional organization dedicated to advancing technology for the benefit of humanity.
© Copyright 2017 IEEE - All rights reserved. Use of this web site signifies your agreement to the terms and conditions.

http://ieeexplore.ieee.org/document/7145205/ 15/11/2017



