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•Mechanosensation (sense of touch) in the
larynx has often been associated with
ballistic or defensive gestures including
those for airway protection.

•The laryngeal mechanosensorium may
also be directly involved in the regulation of
fine motor control of the larynx for voice.

Background



Laryngeal Mechanosensory Mechanisms

Primary location for tissue strain 

associated with medialization of the 

arytenoids/vocal folds

(Andreatta, Mann, Poletto & Ludlow; Davis & Nail, 1988; Tanaka, Yoshida & Hirano, 1993; Yoshida, Tanaka, Hirano, & Nakashima, 2000)

Internal branch 

of superior 

laryngeal nerve 

(CN X)

Dependent upon 
rapidly adapting 
mechanoreceptors 
in laryngeal mucosa



The trouble is – of course – the sensory 

receptors in the larynx are a challenge 

to access. 

Primary location for tissue strain associated 

with medialization of the arytenoids/vocal folds
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Voice-Related Modulation

of Mechanosensory Detection

Healthy Mechanisms

Hammer MJ, Krueger MA. (2014). 

Experimental Brain Research. 232, 13-20.
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Adductor Spasmodic Dysphonia 

(ADSD)

Adductor Spasmodic Dysphonia (ADSD) 

is a chronic, speech-specific focal 

laryngeal dystonia characterized by 

intermittent hyperadduction of the vocal 

folds, voice breaks, strained-strangled 

voice, and increased effort to speak.



Sensory Mechanisms in Laryngeal 

Dystonia

Abnormal sensory mechanisms have 

been proposed as a potential contributor 

to focal dystonias, including the laryngeal 

dystonia of ADSD. However, the potential 

sensorineural mechanisms underlying the 

laryngeal dystonias remain largely 

unexplored.



Somatosensory

Changes with

Botulinum Toxin



Task‐Specific Laryngeal Mechanosensory Modulation is 

Altered in Individuals with Adductor Spasmodic Dysphonia: 

Direct Evidence of Increased Somatosensory Excitability



Exaggerated Laryngeal Sensitivity in Dystonia 

(Spasmodic Dysphonia)
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Non-Invasive Approach



Non-Invasive Approach



Non-Invasive Approach

N = 12 Healthy Adults



• Adductor Spasmodic Dysphonia

• N = 10 Women with ADSD

• No history of other neurological or psychiatric disease

• No history of pulmonary disease

• Healthy Controls

• N = 10 Age-Matched Women (for direct comparison)

• N = 10 Age-Matched Men (to examine potential sex effects)

• No history of neurological or psychiatric disease

• No history of pulmonary disease

• Normal speech, swallow and voice

Participants



ADSD – Two Test Sessions

“Baseline” - After a return to baseline symptoms (minimum of 
3-4 months after most recent injection)

“Post-Injection” – After botulinum toxin injection (scheduled 
~2-4 weeks after injection) when each has experienced 

symptom relief based on a detailed diary and 
clinical/instrumental voice assessment).

Age-Matched Healthy Controls – Two Test Sessions

Two Separate Test Sessions – Separated by 2-3 weeks.

Test Sessions



1. “Baseline” Tidal Breathing

During tidal breathing, the mechanosensory perturbation 
device will be TTL triggered by the initiation of the expiratory 
phase of respiration as transduced using a standard air flow 
transducer.

2. Sustained vowel “ahhh” at a comfortable habitual pitch and 
loudness

3. Whispering the vowel “ahhh”

4. Sustaining vowel “ahhh” in ‘falsetto’.

During voice tasks, stimulus presentation is similarly triggered 
by TTL 2-2.5 seconds after the onset of vocalization.

Tasks



We will use the TTL signal to time-align and signal average the 
EEG trials.

Based on previous feasibility trials, we plan to use an 
alternating block design to reduce potential response 
habituation.

For each task, each participant will undergo 120 trials (12 
blocks x 10 trials per task). We will counterbalance the order 
of tasks tested across participants

Tasks



1. We hypothesize that individuals with ADSD will exhibit larger 
amplitude evoked cortical responses during voiced phonation tasks 
compared with healthy controls. (But similar during respiratory, 
whisper, and falsetto tasks.)

2. We also hypothesize that the magnitude of sensory-evoked 
cortical responses during the voiced phonation task will strongly 
correlate with clinical/instrumental measures of laryngeal, speech, 
and voice severity.

3. We hypothesize that sensory and speech/voice measures will 
“improve” with botulinum toxin treatment. 

Hypotheses



• Continue data collection and analysis.

• Prepare Application for R01 Grant

Next Steps
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