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Definition of VCD

“The paradoxical adduction of the vocal 

cords during inspiration, which causes 

partial and sometimes severe airflow 

obstruction”



VCD

 First described by Christopher et al 
(NEJM 1983)

 Perfect mimic of asthma but patients did 
not have asthma

 Diagnosis: laryngoscopy

 Treatment: speech and psychotherapy



What’s in a name?

 Term VCD first used by Christopher et al (NEJM 
1983)

 Recently: ERS/ELS/ACCP „consensus‟: 
umbrella term = ILO + description

 For example, obstruction at the glottic level: 
„exercise-induced ILO glottic, inspiratory, fast 
onset, fast resolution type‟



What’s in a name?

 This is simply not practical as a „name‟ 

 VCD is the name that has „stuck‟ with clinicians 
and allied health professionals (and patients)

 Better: VCD as umbrella term – and Paradoxical 
Vocal Cord Movement (PVCM) as the 
quintessential abnormality? 



* Vocal cords stable and may open slightly 

during inspiration 

* Variably narrowing during expiration, 

<40% in health, may be worse (but possibly 

still normal) in OLDs

* Paradoxical vocal cord movement (PVCM) 

during inspiration = typical abnormality in 

VCD (Christopher et al, 1983)

Normal VC movements



Pathophysiology of VCD

 Very little understood

 Pathophysiology postulated for VCD tends to 
highlight predisposing factors rather than specific 
mechanisms 

 Recent research: attempts to achieve integration 
of various strands



Dysfunctional breathing

• Definition is not specific

• Measured using Nijmegen questionnaire

• Nijmegen questions rather non-specific, 

scores >19/23 indicate DB

• Nijmegen partly validated in asthma



Dysfunctional breathing

• May contribute to SOB in asthma

• Prevalence 30% asthma vs. 10% healthy 

(Thomas et al, 2001, 2005)

• Breathing retraining helped QOL but PF 

unchanged (Thomas et al 2003)

• Association with VCD not researched



Low et al, Clin Exp Allergy 2016

VCD is associated with Dysfunctional 

Breathing



A unified hypothesis for VCD?
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VCD and asthma

 VCD considered to exclude asthma diagnosis 

 Various studies showed very strong 
associations: 40% (Low et al 2011) to >50% 
(Newman et al 1995) 

 Recent „consensus‟ ERS/ELS/ACCP: ILO 
excludes asthma (and vice versa!)



VCD in mild and severe asthma

Low et al, Clin Exp Allergy 2017
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Low et al, Clin Exp Allergy 2017



Low et al, Clin Exp Allergy 2016

VCD is associated with low FEV1 and DB



• Links between VCD and asthma very 

strong

• More VCD in severe asthma

• Further research needed

VCD and asthma



Diagnosis of VCD



Rhino-Laryngoscope



Endoscopy:

• Uncomfortable

• Lack of expertise and equipment to 

perform immediate endoscopy.

• Not quantifiable – and research difficult

• Poorly tolerated in many asthmatics with 

acute symptoms



Toshiba 320-slice CT

• Developed primarily for 
cardiac study

• Scans 16 cm „volume‟ and 
obviates the need to „stitch 
together‟ images.

• Resolution = 64 slice CT 
but superior detection of 
movement and image 
reconstruction



320 slice larynx





Original studies:

 Ten (10) difficult-to-

treat asthmatics had 

320-slice CT larynx

 ‘VCD’ in five (5)

Radiation dose low 

(<2mSv)



1. How to measure vocal cord 

behaviour

2. Controlling for variable patient 

phenotypes

3. Capturing movement of VC over 

time

Quantifying VC movements



Normal RATIO (VC/trachea)

Inspiration

Expiration

Low et al, Am J Resp Crit Care 

Med 2011



Normal vocal cord function

Healthy control



Inspiratory narrowing



Inspiratory and expiratory 

narrowing



Results of first studies

(Low et al, AJRCCM, 2011)

• VCD was present in 23 out of 46 

asthmatics with severe asthma (50%)

(None of 36 normal individuals had 

abnormality)



Role of dynamic CT in VCD?

• Primarily research tool

• Quantification of VCD chief benefit

• Specific but not sensitive

• Clinical application as part of overall 

diagnostic assessment



Treatment?

There is no current standard of 

care



Speech Therapy

• Focus attention away from the larynx when 

breathing

• Encourage diaphragmatic breathing

• Promote vocal cord hygiene

• Encourage use of exercises for asthma 

symptoms



Botulinum toxin

• Botox®: botulinum toxin type A

• Purified neurotoxin that blocks conduction at 
motor and parasympathetic nerve terminals –
prevents release of A-C with reversible paralysis

• Widely used to treat conditions of dystonia such 
as torticollis, writers cramp, blepharospasm –
and vocal cord dystonia



‘Direct’ thyroarytenoid muscle injection

http://upload.wikimedia.org/wikipedia/commons/6/64/Musculusthyreoarytenoideus.png


Method used for BT injection







Response VCD to BT injection
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Botulinum toxin improves asthma control 
score (n=24) 

Baxter et al, 2014 



Botulinum toxin improves laryngeal 

function on CT (n=20) 

Baxter et al, 2014 



What are the clinical 

consequences of this research?

Started VCD-MDT Clinic at Monash, 

approx. 90 patients reviewed, appropriate 

management selected

BT injection in selected cases, outcomes 

prospectively audited



Suspected VCD

VCD MDT

(Respiratory/ENT/Speech review)

•Questionnaires

•Spirometry

•Dynamic 320-slice CT larynx

•History and Physical examination 

•Laryngoscopy

•Team review of all data

VCD diagnosis: PVCM on 

dynamic CT larynx or 

laryngoscopyYES NO

Speech therapy 

(3 months)

Resolved

Follow-up

Not improved

Review asthma control

Consider botulinum toxin

Suspected VCD 

Trial speech therapy

(3 months)

Resolved

Follow-up

Not improved

VCD MDT

• Review

• Laryngoscopy

Consider 

botulinum toxin

Consider 

provocation 
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Summary

• VCD may be the best name in the long term…..

• Diagnosis only in inspiration with PVCM

• Pathophysiology needs investigation

• VCD and asthma are closely related

• Diagnosis using CT useful for research

• Treatment needs further research
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Questions & Answers




