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Monitoring of an alpha EEG arousal with quantitative evaluation of 
airflow. Flow is measured with a tightly fitting mask and a heated 
pneumotachograph (channel 7 from top). Esophageal pressure 
(channel 8) is at its nadir in the two breaths just preceding the arousal 
(indicated by arrows). The arousal begins with the second Pes nadir. 
Immediately following the onset of the transient arousal, inspiratory 
Pes nadir is less negative (breath just following black arrow). The "sum" 
signal of inductive respiratory plethysmography presents some change 
in shape. However, this change would be difficult to interpret if 
Bowand Pes were not simultaneously measured . No desaturation is 
noted in the pulse oximetry recording. The Bow (channel 1) decreased 
the most in the breath just preceding the arousal (black arrow) but is 
already decreasing in the breath marked by the white arrow

A Cause of Excessive Daytime Sleepiness
The Upper Airway Resistance Syndrome
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Upper airway resistance syndrome-one decade later
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An Official American Thoracic Society Workshop Report: 
Noninvasive Identification of Inspiratory Flow Limitation in 
Sleep Studies
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Airflow shape is associated with the pharyngeal structure causing obstructive sleep apnea 



Representative examples of epiglottic collapse taken from 
different subjects. Epiglottic collapse is characterized by severe 
NED with and without abrupt discontinuities. 
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Airflow shape is associated with the pharyngeal structure causing obstructive sleep apnea 



Example pneumotach flow traces for breaths visually 
scored as normal, possible flow limitation “Possible FL,” 
and certain flow limitation “Certain FL” for an individual 
patient. Note also the heterogeneity in shapes for 
breaths within this single subject.
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Frequency of flow limitation using airflow shape







Endotyping Sleep Apnea One Breath at a Time
An Automated Approach for Separating Obstructive from Central
Sleep-disordered Breathing
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Distribution of inspiratory flow 
limitation in the normal group.

Correlation between percentage of total sleep 
time with inspiratory flow limitation (IFL) and 
body mass index (BMI) according to age groups

Palombini et al. SLEEP 2013

Inspiratory Flow Limitation in a Normal Population of Adults 
in São Paulo, Brazil



Regression model for inspiratory 
flow limitation and 
anthropomorphic and PSG variables

AHI, apnea-hypopnea index; BMI, body mass index; PLM, periodic limb movement; REM, rapid eye 
movement; SpO2, oxyhemoglobin saturation; SWS, slow wave sleep. 
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UARS: patients have worse sleep quality compared to 
mild OSA



De Godoy. et al. PLoS ONE 2016

Upper Airway Resistance Syndrome Patients Have Worse Sleep Quality 
Compared to Mild Obstructive Sleep Apnea



Number of lapses of PVT repeated 
measures: mild OSA patients had 
more lapses at times 2 than at time 
5 than “control group” (p = 0.044). 
UARS patients had more lapses at 
time 1 than at time 5 in comparison 
to mild OSA patients (p = 0.02).

De Godoy. et al. PLoS ONE 2016

Upper Airway Resistance Syndrome Patients Have Worse Sleep Quality 
Compared to Mild Obstructive Sleep Apnea



Risk of low score in HRQoL in patients with UARS and patients with OSA 
compared to participants in the GP

Odds ratios adjusted for age and sex. The city and socioeconomic status were the same for the GP data and UARS and OSA data. CI 
= confidence interval, GP =general population, HRQoL = health-related quality of life, OSA = obstructive sleep apnea, UARS = upper 
airway resistance syndrome.
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The role of mean inspiratory effort on daytime sleepiness
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Percentage of sleep time with increase
in respiratory effort is a strong predictor of 

prevalent hypertension in OSA patients

Jean-Benoit Martinot1,2
, Nhat-Nam Le-Dong3, 

Atul Malhotra4 and  Jean-Louis Pépin5
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Phenotypes 
du Syndrome 
de Haute 
Resistance 
des VRS 

• Jeune adulte maigre au sommeil non rafraichissant  exposé à 
une pression de sommeil la journée mais aussi à une variété de 
plaintes peu spécifiques somatiques ou psychosomatiques voire 
de manifestations plus psychiatriques ( inattention, 
hyperactivité, anxiété , dépression ) à une  insomnie 
et/ ou à de la fatigue chronique
 
• montrant des troubles de croissance cranio faciale ou /et 
dento-squeletique
• Jeune adulte ou d’ âge moyen en net surpoids voire obése
• Jeune adulte exposé a une allergie nasale mal contrôlée
• Hypersomnie avec allongement du temps de sommeil
• Ronflement non apnéique    Primary Snoring
• Lipothymie de la consultation cardiologique 
• La femme pendant la grossesse ou au décours de la 
ménopause 


