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Background
In swallowing rehabilitation, speech pathologists often employ swallowing manoeuvres to facilitate recovery of impaired swallowing function. A 
range of biofeedback tools is employed in dysphagia rehabilitation, however, none provide feedback for pharyngeal peristalsis. Since swallowing 
is a synergistic motor response1, changes in swallowing-related floor of mouth (submental) muscle contraction may consequently affect 
pressure generation in the throat that is important for safe swallowing. Surface electromyography, which can measure submental muscle 
contraction, may potentially be a suitable proxy as a biofeedback tool for pharyngeal pressure generation.

Objective
To investigate the potential correlation between submental muscle activation (as assessed by surface EMG) and pharyngeal pressure 
generation (as assessed by high resolution pharyngeal manometry) during two swallowing conditions.

Figure 1: Floor-of mouth (submental) muscles2. Figure 2: Submental muscle contraction assessed 
by sEMG, electrode along the midline of the chin.

 
Figure 4: Insertion of the catheter used in 
pharyngeal manometry4.

Figure 3: Pharyngeal manometry, which measures 
pharyngo-oesophageal peristaltic pressure, inserted 
to the level of Lower Oesophageal Sphincter3.

Methods
This is an ongoing study undertaken as part of an 
Honours degree in Speech Pathology, targeting a total 
of 15 young participants (aged between 18 and 40 
years). 

At present, seven participants have been evaluated and 
the preliminary results have been descriptively 
analysed.

Participants’ pharyngeal pressure patterns and floor-of-
mouth muscle activation were investigated during saliva 
swallows, and swallowing with the Mendelsohn 
Manoeuvre (i.e. maintaining suprahyoid contraction at 
the peak of hyolayngeal excursion).  

Outcome measures: Peak submental sEMG and 
submental sEMG integral (area under curve), as well as 
pharyngeal pressure as expressed by the pharyngeal, 
Upper Oesophageal Sphincter (UOS), and proximal 
oesophageal Distal Contractile Integral (DCI) across the 
two swallowing conditions. 
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Figure 6: A comparison of oesophageal peristalsis for dry normal 
swallow and dry Mendelsohn swallow. Proximal oesophageal peristalsis 
appears to be inhibited by Mendelsohn Manoeuvre.

Conclusion
In line with previous literature5,6,7, the Mendelsohn Manoeuvre increases submental 
muscle activation and pharyngeal pressure generation. Potential inhibition of 
swallow-related UES and proximal oesophageal contraction patterns warrants 
further exploration in the remaining participants and may have clinical implications 
for patients presenting with pharyngo-oesophageal motility impairments.

Results
Preliminary findings show a trend towards increased submental muscle 
contraction, and increased pharyngeal and oesophageal DCI during swallowing 
with the Mendelsohn Manoeuvre. 
Interestingly, the swallow-related DCI at the level of the proximal oesophagus 
across all participants was, on average, lower during Mendelsohn swallows (Figure 
6).

sEMG Pharyngeal Manometry- Distal 
Contractile Integral

Peak
(mV)

Integral
(mV/s)

Pharyngeal
(mmHg-s-cm)

UOS
(mmHg-
s-cm)

Proximal 
oesophagus

(mmHg-s-cm)

Saliva Swallow 0.142 0.0186 178.559 656.9 161.679

Saliva Mendelsohn 
Manoeuvre

0.364 0.125 762.765 1158.8 74.482
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