
PERSPECTIVE  PEER REVIEWED

T he vocal folds play an important role in airway manage-
ment. They provide protective activity in the pharyngeal 
phase of swallow secretion management, have a pivotal 

role in phonation and cough and control airway diameter for 
the biological purposes of ventilation and gas exchange. Most 
of these activities are reflexive or not undertaken purposefully; 
however, these vocal fold movements can be controlled or altered 
to over-ride automated laryngeal postures to either improve 
functional efficiency or disrupt normal function. One example 
of when these movements ‘misbehave’ is coined vocal cord 
dysfunction (VCD) – a somewhat ubiquitous term that covers 
a range of possible aberrant vocal fold ‘behaviours’, but most 
commonly refers to inducible laryngeal obstruction (ILO) or, 
historically, paradoxical vocal fold movement disorder. 
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Key points

•	Inducible laryngeal obstruction (ILO) is a functional disorder of 
breathing caused by transient, reversible narrowing of the 
laryngeal airway. 

•	Other causes of breathlessness and breathing discomfort should 
be identified or excluded before a diagnosis of ILO is made. 

•	The clinical features of ILO typically include acute dyspnoea 
with primary inspiratory or expiratory phase effort and audible 
noise localised to the larynx. 

•	Episodes are commonly triggered by internal or external 
factors, such as reflux, seasonal allergens, cold air, inhaled 
irritants, exercise and emotional distress. 

•	Laryngeal-based respiratory retraining therapy with a speech 
pathologist is typically the first-line approach to treatment 
after relevant comorbidities have been optimally managed by 
other specialists within the treating team. 

•	The diagnosis and treatment of ILO requires a collaborative, 
multidisciplinary approach between primary care physicians, 
speech pathologists, respiratory physicians and ENT specialists 
to enable best outcomes. 
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Disorders of the airways often have overlapping and 
heterogeneous symptoms. Differentiating inducible laryngeal 
obstruction (ILO) from laryngeal and respiratory diseases and 
other functional disorders is key to diagnosis and subsequent 
therapy. A tailored approach to treatment that takes into account 
the patient’s specific maladaptive laryngeal breathing postures, 
known triggers and overall ILO profile and includes input from a 
multidisciplinary team can help optimise patient management.
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ILO and VCD are disorders of the middle 
airway and fall under the umbrella term of 
functional obstructive airway disorders due 
to their clinical profile. Technically, ILO 
includes the subtype VCD relating to imped-
ance at the vocal fold level but it can also refer 
to obstruction of the airway caused by the 
supraglottic structures. For the purposes of 
this article, ILO is considered synonymous 
with VCD and involves involuntary adduc-
tion of the vocal fold with or without supra-
glottic involvement during inspiration (and 
sometimes expiration) leading to restriction 
of the airway and breathlessness (Figure 1).1,2 
As such, we will refer only to ILO throughout 
the rest of the article. 

Clinical presentation 
The functional airway obstruction that occurs 
in ILO is inappropriate, transient and revers-
ible. Episodes can be frequent or infrequent, 
fleeting or sustained, obviously related to 
external or internal triggers or seemingly 
random. Acute dyspnoea, with inspiratory
phase effort and an audible inhalatory noise, 
or even stridor, are frequently reported in 
classic cases of ILO. Patients may also present 
with regularly effortful breathing, on both 
inspiratory and expiratory phases. They may 
experience breathlessness at rest or worsening 
of symptoms during exertional tasks or in 
response to common airway triggers, such 
as cold air, perfumes, inhaled irritants and 
seasonal allergens. For those with symptoms 
triggered only by’ exercise, the condition is 
known as exercise-induced laryngeal obstruc-
tion (EILO).

During an ILO episode, patients typically 
self-report difficulty during the inspiratory 

phase of the respiratory cycle and often 
describe a feeling of constriction in the throat 
or upper chest. Audible inspiratory noise may 
be heard at rest or on exertion and can be 
isolated to the larynx. Many patients may also 
present with audible inhalation or breathless-
ness during prolonged talking. Subconscious 
breath-holding behaviours, including adduc-
tion of the vocal cords, at times of concentra-
tion are also common.

ILO has been reported to be more common 
among women than men, and among ado-
lescents and adults compared with younger 
children, but the exact prevalence and inci-
dence is largely unknown.3 Further, although 
the condition is considerably heterogeneous 
in aetiology, triggers and presentation, specific 
phenotypes have been proposed, which may 
prove useful in delineating triggers and deter-
mining the best treatment options (Box 1).4,5 

The severity of physical aspects of the 
condition is based on the frequency and dura-
tion of events and the extent of airway 
obstruction. The overall impact of ILO on 
the person’s quality of life is typically consid-
erable; however, it is predicated on a myriad 
of other additional factors, including the 
often-cascading healthcare interventions that 
proceed an episode and the patient’s psycho-
social reactions and pertinent activity and 
participation needs. Clinical evaluation and 
patient-reported outcomes are crucial to the 
assessment process, and together provide a 
more thorough understanding of the indi-
vidual’s airway, ILO triggers and responses. 
Useful questions to ask to elicit patient obser-
vations when taking a clinical history are 
presented in Box 2. As ILO is essentially a 
functional disorder, the patient’s individual 

experience best describes the airway picture, 
therefore a thorough case-history is impor-
tant for determining a referral pathway and 
optimal intervention. 

Differential diagnosis
It is important to distinguish functional laryn-
geal obstruction from other laryngeal disor-
ders, including those due to neurological 
impairment (e.g. vocal fold paralysis/paresis, 
dystonias, laryngeal hypersensitivity and 
multiple systems atrophy), those resulting 
from structural airway narrowing due to  
stenosis, or from other respiratory conditions. 
The clinical manifestations of ILO can 
develop as a coincidental primary or subse-
quential secondary effect of asthma, chronic 
obstructive pulmonary disease (COPD), 
excessive dynamic airways collapse (EDAC) 
or other dysfunctional breathing conditions, 
and these are therefore important to consider 
as differentials or contributors in cases of 
unexplained breathlessness.6,7 Pulmonary 
function testing can help differentiate clinical 
manifestations and common triggers that 
induce ILO from those of asthma. Current 
evidence suggests that up to 50% of patients 
with asthma and 31% with COPD experience 
laryngeal obstruction.8  

Assessment
ILO is best diagnosed after a thorough res-
piratory, laryngeal and cardiac evaluation to 
rule out underlying disease as the cause of 
breathlessness. It should also remain a differ-
ential diagnosis in cases where treatments for 
underlying disease have not led to resolution 
or expected improvement of symptoms. Diag-
nosing ILO can be difficult and is typically the 
remit of respiratory or ENT specialists. ILO 
may be strongly suspected after a process of 
elimination or retrospective careful evaluation 
of previous event sequences, especially in  
people with a high degree of responsiveness 
to corrective laryngeal postures and those who 
had rapid spontaneous recovery. Flexible 
nasendoscopy of the upper and middle airway 
with provocation testing and/or patient 
recreation of breathlessness or dysfunctional 
episodes to visualise the function of the air-
way during an ILO episode is the usual defin-
itive diagnostic assessment; however, this 

Figure 1. a (left). Normal vocal fold abduction during inhalation. b (right). Partial vocal fold 
adduction during inhalation with inducible laryngeal obstruction.
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assessment is observational and inadequate 
in isolation for fully profiling the nature of 
the ILO. Other investigations, such as flow–
volume measurement with spirometry, are 
important in the work-up and must be further 
augmented with a rigorous clinical history, 
and review and optimised treatment of rele-
vant comorbidities, such as laryngopharyn-
geal reflux, sinus disease or dysphonia, to 
mitigate their potential contribution to ILO. 
In the case of exercise-induced laryngeal 
obstruction, continuous laryngoscopy during 
exercise may improve diagnostic accuracy, 
although this investigation is limited to spe-
cialised centres and not widely accessible. 

Established multidisciplinary airways 
clinics that combine expertise from respira-
tory and ENT specialties and speech pathol-
ogists, have been shown to be invaluable for 
people with ILO, especially those with com-
plex cases and who are refractory to standard 
medical management.2,9

Treatment 
Based on the premise that ILO is a functional 
condition, behavioural intervention with 
laryngeal-based respiratory retraining therapy 
(LRT) is commonly accepted as the first-line 
treatment. Referrals to a speech pathologist 
for LRT are typically made by respiratory 
physicians, ENT specialists, allergists, sports 
medicine physicians and paediatricians only 
after other medical diagnoses have been 

excluded or their contribution to the condition 
identified and management optimised. In our 
experience, it is not uncommon for patients 
to then be provisionally diagnosed and 
referred for LRT on strong clinical grounds, 
even if there is not confirmatory instrumental 
evidence of ILO. 

Because of the heterogeneity of ILO clinical 
presentations, LRT needs to be tailored to the 
individual according to their specific mala-
daptive laryngeal breathing postures, known 
triggers and overall ILO profile.10,11 Thus, the 
exact nature of the program varies between 
patients in content, intensity, duration and 
service delivery models. However, therapy 
sessions typically entail: 
•	 conscious awareness of vocal fold 

abduction during inhalation and  
subglottic control of airflow with active 
recruitment of respiratory muscles

•	 use of strategies to achieve adequate 
glottic aperture, enhance laminar  
airflow and minimise laryngeal 
 interference during respiration, as 
opposed to ‘throat’ breathing

•	 respiratory rhythm repatterning
•	 challenge with or desensitisation to 

triggers 
•	 emotional and informational 

counselling. 
Treatment invariably involves intensive 

evaluation and identification of breathing 
patterns to build the patient’s awareness of 
their anatomy and teach them how to con-
sciously control elements of the respiratory 
phases, including abduction (and to a lesser 
extent adduction) of the vocal cords. Under-
standing the movement patterns of the vocal 
cords in different contexts is also important 
for interoception to establish a firm association 
between the physiological activity and the 
individual’s sensation. This may be done 
through exploring the position and sensations 
of the larynx, especially the vocal folds, and 
associated laminar airflow interruptions dur-
ing phonation, coughing, laughing, whistling 
and other activities that may elicit vocal fold 
adduction or a narrowed glottis.

Inspiratory exercises are typically imple-
mented to abduct the vocal cords and max-
imise the airway diameter during the 
respiratory cycle. These may include forceful 

inhalations using sniffing, slow inhalation 
through the nose, pursed lip or high tongue 
inhalation postures to promote abduction and 
reduce or eliminate middle airway constric-
tion and greatly improve breathing comfort. 
Patients may use these exercises as ‘rescue 
strategies’ to consciously over-ride the para-
doxical movements of the vocal cords during 
an acute ILO episode. Once competence, 
confidence and success are achieved, these 
exercises may then be graduated into desen-
sitisation or challenge activities to consciously 
reduce laryngeal hyper-responsiveness to 
previously provocative stimuli or exercise. A 
theoretical rationale for laryngeal respiratory 
retraining therapy is presented in Figure 2. 

Although LRT is the accepted primary 
treatment choice, evidence for the value of 
speech pathology intervention; relies mostly 

1. Proposed ILO phenotypes4

Classic ILO associated with environmental 
or internal triggers 
•	 episodic ‘attacks’ with sudden-onset 

difficulty breathing and talking

Lung disease-associated ILO 
•	 ILO with comorbid lung disease 

Exercise-associated ILO
•	 breathlessness on exertion, most often 

seen in young athletes

Incident-associated ILO 
•	 ILO in the presence of incident-specific 

psychological distress, such as medical 
interventions and vaccines 

•	 provisional diagnoses are often 
anaphylaxis or allergic reactions

Abbreviation: ILO = inducible laryngeal obstruction.

2. Useful case-history questions 
to ask patients to help diagnose 
ILO

•	 Are there known triggers for the episodes 
and, if so, what are they? (Internal and/or 
external triggers)

•	 Does it feel more difficult to get air in or 
out? (Patients with ILO usually experience 
difficulty on inhalation)

•	 Does the episode sound noisy?  
(Can the patient demonstrate the sounds 
and, if so, is this localisable to the throat 
and apparent on inhalation?) 

•	 Is there anything you can do to make  
the episode stop or lessen in severity? 
(Slow breath rhythm, remove known 
stimuli, etc.?)

•	 How quickly do the symptoms come on 
and how quickly do they start to resolve? 
(ILO symptom onset is typically sudden 
and can resolve within even minutes if 
the stimulus is removed7) 

•	 Can you point to where you typically  
feel the tightness or restriction of air?  
(Occurs in the throat, upper chest and 
lower chest in ILO)

•	 Can you breathe in and out through your 
mouth now for a minute or so? (Listen for 
habitual audible inhalation or use cervical 
auscultation) 

Abbreviation: ILO = inducible laryngeal obstruction.
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on clinical and observational case series’ or 
quasi-experimental studies, with variable 
success rates depending on the patient cohort 
and outcome measures studied.12 Findings 
from our retrospective audit of 193 patients 
with ILO who were seen for speech pathology 
LRT showed over 80% had at least mild to 
moderate benefit, of which 38% had resolu-
tion of symptoms by the end of therapy, as 

measured by improvement in frequency and 
severity of episodes and self-reported 
ILO-related quality of life.13 An earlier study 
similarly reported that LRT was successful 
in 18 of 39 patients (46%) with ILO who 
attended at least one speech pathology session 
and 18 of 24 patients (75%) who attended a 
minimum of four sessions, as measured by 
a reduction in healthcare utilisation.9 

Other interventions that have been 
proposed for ILO, but usually only sought 
if LRT is unsuccessful, include medication 
to reduce laryngeal hypersensitivity (e.g. 
neuromodulators), laryngeal botulinum 
toxin or surgical options such as laryngeal 
keels or supraglottoplasty, but treatment 
typically relies on clinical judgment on a 
case-by-case basis.14 

Conclusion
ILO is a complex condition with varied clin-
ical manifestations that can considerably 
compromise quality of life. It is commonly 
mistaken for asthma or other medical con-
ditions, resulting in long delays in diagnosis 
and, therefore, appropriate management. 
Speech pathology intervention is considered 
the first-line treatment after thorough med-
ical assessment and optimal treatment of 
comorbidities and common triggers, such as 
reflux, allergy and sinonasal symptoms. How-
ever, significant questions remain regarding 
aetiological factors and the relevance of 
phenotypes, triggers and comorbidities to 
the efficacy of speech pathology or other 
intervention in reducing symptoms of ILO. 
Continued, widespread and systematic 
collection of patient data is recommended to 
further outline predictors of LRT success that 
may inform and improve clinical care for this 
heterogeneous condition. Input from a 
multidisciplinary team and a multifaceted 
approach to assessment, determination of 
best management options, condition surveil-
lance and measurement of treatment out-
comes are important to improving patient 
outcomes. � RMT
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Figure 2. Theoretical rationale for laryngeal-based respiratory retraining therapy. 

Exposure to stimulus or trigger, e.g. talking, perfumes or odours 

Body reacts to trigger with temporary narrowing of the vocal cords

Consciously change throat posture or 
use rescue strategies: 
•	 fast sniffs
•	 pursed lip inhalation to promote

inhalation against resistance  

Breathing stabilises with 
minimal to no symptoms

Successful aversion of 
ILO episodes 

Higher sensory threshold for 
ILO and improved quality of life 

Difficulty breathing 
(typically on in-breath) 

Cycle is reinforced 
and threshold for 
ILO is lowered

Possible symptoms include:
•	 shortness of breath
•	 physical discomfort or

distress 
•	 tightness in the throat or

upper chest 
•	 noisy breathing
•	 difficulty talking

Aberrant physiological response

Sensory-motor 
connection is established 
between stimulus and 
laryngeal obstruction/ 
difficulty breathing 

Respiratory retraining therapy

Abbreviation: ILO = inducible laryngeal obstruction.

•	 Motor repetition training
•	 Graduated desensitisation 

during exposure to triggers
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