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.  ו.תפקודי נשימה של א



How common is EID?

• Parents were asked to complete a 
questionnaire together with their child on EID

• 2309 responded

• 14% (n = 330) reported EID



12-13 year old adolescents 14%



Introduction

• Involves the perception of difficulty or painful breathing

• Complex psycho-physiologic sensation 

• Many causes that can be anatomic, physiologic, or 
psychologic

• Exertional dyspnea indicates dyspnea that occurs or 
worsens during physical activity



Case: E.G.

• 13 yr old girl

• Medical history: stridor as a child

• Previously an athlete

• Exertional dyspnea

• Stopped exercising

• Asking for help!!!



Exercise in the office

• 80 steps, ~ 3 minutes

• Moderate intensity

• Pulse oximeter (BP +/-)

• 2 eyes, 2 ears

• 100% attention

• Best to perform with the patient



על רגל אחת  יכולת מאמץ 
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Case: E.G. cont.

• Skin test positive to: dust, grass, trees…

• MCT very positive, weak response to bronchodilators

• Normal Echo study

• Resting spirometry - normal

• Treated with Ventolin/symbicort

• Daily Ventolin use







לאחר המאמץ



לאחר ונטולין



לאחר שעה  



• Definition: Breathing problem which is not 
present at rest, triggered by exercise, and 
isolated to the larynx at either a glottic or 
supraglottic level

Exercise-induced laryngeal obstruction (EILO)



EILO - History

• 1842: Dunglison et al. - first descriptions of the periodic 
occurrence of laryngeal obstruction associated with dyspnea 
and noisy breathing

• 1983: Christopher et al. - first comprehensive description of 
the syndrome of vocal cord dysfunction (VCD) presenting as 
asthma

• 1984: recognized as a cause of adolescent exertional dyspnea 
and described as a cause of “choking during athletic activities”



EILO

• Despite the long-standing recognition 
minimal progress in defining the epidemiology, 
etiology,  pathophysiology, optimal diagnostic 
strategies, and optimal treatment strategies



Over 40 terms have 
been used to describe 

disorders characterized
by symptomatic 

episodes of laryngeal 
obstruction







Epidemiology

• The prevalence of EILO in adolescents and young adults 
appears to be in the range of 5–7% in northern Europe

• Some report a higher female prevalence (mainly adolescents)

• In a study of 94 patients diagnosed using the CLE test, 
average age was ∼15 years, and 68% were female, similar to 
other adolescent groups

• Our experience: 20 patients, 15.8 y/o, range 10-20 years

CLE - Continuous Laryngoscopy during Exercise







• 142 children and adolescents with EID (age range: 6–21 yrs)

• Although all had EID, 41 (29%) reported dyspnea only with competitive athletic 
activity

• ~70% had been previously diagnosed with and treated for asthma without clinical 
response

• Symptoms of EID were reproduced during exercise testing in 117 patients

• EIA was identified as the cause of EID in only 11/117







Etiology

• Mechanical insufficiency - laxity of muscles, ligaments or the 
laryngeal cartilages + high flow

• Neural dysfunction (reflex-associated VCD) - direct 
stimulation of sensory nerve endings in the respiratory tract 
may induce a protective reflex, triggering laryngeal closure

• Psychological contribution - physical manifestation of 
underlying psychological problems

• Comorbidities
– Asthma
– Reflux
– Nasal disease (sinusitis)



Peripheral 
Tissue

Oxygen Uptake 
(VO2)

Cardiovascular 
System

Respiratory 
System

Oxygen 
Consumption 

(QO2)

Cardiopulmonary and beyond



• Specific Dyspnea complaints

• Dyspnea on rest? 
• When did it first appear?
• When does it start after the beginning of exercise?
• Duration? 
• What ameliorate/deteriorate?
• Effect duration of exercise? 
• Co-complaints? 
• Repetitively?
• Training vs. competition  
• Treatment? 
• Specific work up?

History and Physical Examination Clues



Physical examination

• Resting physical examination findings are not 
highly specific for EILO



Continuous Laryngoscopy during 
Exercise (CLE)

• EILO commonly arises from: 
– Supraglottic (i.e. aryepiglottic fold) obstruction

– May be a pure glottic (i.e. VCD) phenomenon, or

– Both 

• The relationship between laboratory EILO and 
EILO “in the field” is yet to be studied
– anecdotally, many athletes report heightened 

symptoms in the competitive environment



Exercise-induced laryngomalacia - EIL



Vocal Cord Dysfunction (VCD)

• Vocal cords (voice box) do not open correctly

• Also referred to as “paradoxical vocal fold movement”

• Abnormal adduction of the vocal cords during the respiratory 
cycle (especially during the inspiratory phase) 

• Produces airflow obstruction at the level of the larynx



Vocal Cord Dysfunction - VCD

Normal



EILO - Clinical manifestation

Symptoms
• Acute episodic / dramatic

– Dyspnea/Difficulty breathing (73%)
– Wheezing (36%)
– Stridor (28%)
– Chest tightness (25%)
– Throat tightness (22%)
– Voice changes/Hoarse voice (12%)
– Cough
– Aggravated by emotion
– Pallor, lightheadedness, and paresthesias may occur

• Onset and resolution are typically abrupt



EILO - Clinical manifestation

• Hypoxemia and cyanosis are rare in cases of 
exercise-ILO (and should lead to other 
diagnostic considerations)



EILO vs. asthma

• EILO sometimes confused with asthma

• Asthma + EILO  up to 50%

• Treatment approach for EILO is very different 
than treatments used to manage and control 
asthma
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Diagnostic evaluation

• Diagnosed via a combination of:
– Clinical history
– Pulmonary function testing
– Laryngoscopic visualization

• PFTs : blunting of inspiratory parts of the loop
Repeatability is poor
Low sensitivity and specificity
Most common cause is suboptimal effort
No consensus over cutoffs





VCD – Diagnosis

• Spirometry during exercise (flow volume loop) or 
post (while still symptomatic)

• Flexible fiberoptic laryngoscopy in patients who 
showed signs of upper airway obstruction (stridor
and/or flattening of the inspiratory portion of the flow-volume 
loop) during exercise testing

• Can’t control with asthma therapy (as 
bronchodilators)



Spirometry





Exercise laryngoscopy
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EILO - Treatment

Non pharmacologic:

 Activities that relax the throat muscles :
 Reassurance and education
 Speech and voice therapy
 Deep breathing techniques
 Inspiratory muscle training
 Hypnosis
 Psychotherapy
 Biofeedback

Pharmacological:
 Botox
 Topical lidocaine
 Low-dose tricyclic antidepressants (amitriptyline) for night sedation
 Managing co-factors as asthma, allergies or GERD

Surgical:
 Laser supraglottoplasty has been used to treat patients with severe supraglottic EILO



Exercise laryngoscopy - Biofeedback
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Clinical Benefit



Conclusion

• Common

• Should be included in any exertional complains 
D/d (EILO vs. EIB)

• Diagnosis: history, CLE

• Treatment: M/P combination

• Referral center: Exercise center, ENT, pediatric 
pulmonology unit, speech therapy? 
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