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What is Evidence-Based 
Practice (EBP)?  

�  “…The conscientious, explicit and judicious use of  
current best evidence in making decisions about 
the care of  individual patients… integrating 
individual clinical expertise with the best available 
external clinical evidence from systematic 
research”. 

           (Sackett, Rosenberg, Muir Gray, Haynes & Richardson, 1996) 



Evidence-Based Practice 

Current 
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Levels of  Evidence 
(Ackley, et al.,  2008) 



Our Dysphagia Literature 
�  Limited and new 

�  Complete confidence in our intervention is not yet 
possible 

�  Can’t rely on clinical experience alone or research 
evidence alone  

�  Must use current best evidence, clinical expertise and 
patient values combined 

 

         

        (Suiter 2015) 



Using the Evaluation to 
Tailor Tx  

�  We need to be prescriptive in what we provide 

�  The same intervention does not apply for all 



The same remedy doesn’t 
apply to all situations 

Mashed 
potatoes Butter J 

Cereal Butter L 



Getting Started 
Evaluation 1st ALWAYS 

�  A swallowing specialist needs a complete 
understanding of  a patient’s swallowing physiology 
before prescribing swallowing maneuvers and 
exercises 

�  Per Dr. James Coyle, PhD, CCC-SLP, BCS-S (2014, 
April) 
�  “Have the right pile of  background information”  

�  “Start with a good and accurate diagnosis” 
�  If  we miss the underlying cause for the difficulty 

swallowing, “we treat a symptom and not its cause” 



Getting Started 
Evaluation 1st ALWAYS 

�  What can we do? Dr James Coyle’s shared this 
advice (2014, April): 
�  Do not treat a symptom in isolation without knowing 

WHY. 
�  Do not treat the barium. In other words, do not treat 

the bolus. 
�  Ask: What did the patient do to make the barium/

bolus aspirate? 
�  Then: leave the aspiration issue to also manage a 

host of  other risk factors. Pneumonia is multifactoral, 
and underlying causes of  dysphagia are multifactoral. 

        



Videofluoroscopy 
or 

Modified Barium Swallow Study 



VFSS/MBS 
�  Not a pass/fail test 

�  Advantages:  
�  Allows visualization of  all three phases of  the swallow 

�  Can see what is taking place at the height of  the pharyngeal swallow 
�  Little patient discomfort 

�  Allows assessment of  various aspects of  the swallow such as hyolaryngeal excursion and tongue 
base retractions, which must be inferred during FEES  

�  Can directly view aspiration during the swallow. This must be inferred by FEES 

�  Can be done on patients who might not tolerate FEES, such as those with brain injury or dementia 

�  Disadvantages 
�  Radiation exposure (2-5 minutes at most) 
�  Positioning 

�  Cost 
�  Use of  unnatural liquids foods 

�  Consideration 
�  This a small snapshot of  one’s swallowing ability. Events could be missed if  trials/situations 

limited during the study.  
     

   Suiter 2015 



MBSImP 17 Components 
1. Lip Closure 

2. Tongue Control during Bolus Hold 

3. Bolus Prep/Mastication 

4. Bolus Transport/Lingual Motion 

5. Oral Residue 

6. Initiation of  Pharyngeal Swallow 

7. Soft Palate Elevation 

8. Laryngeal Elevation 

9. Anterior Hyoid Movement 



MBSImP 17 Components 
Continued 

10. Epiglottic Movement 

11. Laryngeal Vestibular Closure 

12. Pharyngeal Stripping Wave 

13. Pharyngeal Contraction 

14. PES Opening 

15. Tongue Base Retraction 

16. Phayrngeal Residue 

17. Esophageal Clearance Upright Position 



Fiberoptic Endoscopic Evaluation of  
Swallowing (FEES) 



FEES 
�  Advantages:  

�  dynamic 
�  no radiation 
�  mucosa visible 
�  bolus flow/secretions 
�  real food/real time 
�  sensory testing 
�  intrinsic larynx 
�  low cost/available 
�  visual biofeedback  

  (Manor et al 2013) 

�  Disadvantages:  
�  only one view point 
�  no oral function 
�  scope in cavities 
�  white out 
�  2 dimensional 
�  30 frames per second 

�  Consideration 
�  This a small snapshot of  

one’s swallowing ability. 
Events could be missed 
if  trials/situations 
limited during the study.  



Compensatory Techniques 
�  Postural techniques:  

�  Chin tuck 
�  Head turn 
�  Head tilt 
�  Side lying 

�  Maneuvers 
�  Mendelsohn Maneuver 
�  Effortful Swallow 
�  Supraglottic Swallow 
�  Super-supraglottic Swallow 

�  Changing bolus characteristics 
�  Volume  
�  Taste 
�  Viscosity 

     
   Suiter, 2015 



Chin Tuck 
�  Head tilted downward (toward chest) without being 

extended forward (Wheeler- Hegland, et al., 2009) 

�  Initially intended for… 
�  Delayed swallow initiation (Logemann, 1983; 1986) 

�  Reduced base of  tongue retraction (Logemann, 1998) 

�  Reduced airway closure (Logemann, 1998) 

 



Chin Tuck  
Humbert et al., 2016 

�  Evidence shows: 
�  Entrance to the laryngeal vestibule  

�  Welch 1993: decreased with chin down 
�  Shanahan 1993: no difference with chin down 

�  Large difference between these studies in regards to neutral 
posture 

�  Distance between epiglottis and posterior pharyngeal wall 
�  Welch 1993: decreased with chin down 
�  Shanahan 1993: increased with chin down 

�  Size of  the vallecular space  
�  Welch 1993: no difference with chin down 

�  Stage transition duration (pharyngeal onset)  
�  No difference with chin down (Bulow 1999, Bulow 2001, Shanahan 1993, Macrae 

2013) 

�  Large range 30ms-1080ms in healthy people. Finding any effect 
given this range would have to be large given this variance in 
normal controls.  



Chin Tuck 
Humbert et al., 2016 

�  Evidence continued: 
�  Functional airway protection 

�  Number of  studies performed with many different etiologies  
�  Eliminated aspiration ranging from 25%-81% 
�  Failed to eliminate aspiration ranging from 19%-75% 

�  Reduced depth of  contrast penetration when it occurs (Bulow et al, 2001) 

�  No different to thickened liquids in neutral position at reducing 
pneumonia rates (Robbins 2008) 

�  Less effective at immediately eliminating aspiration compared with 
thickened liquids 32% CT, 37% nectar, 47% honey (Logemann 2008) 

�  Chin tuck preferred by patients as compared to thickened liquids 
(Logemann 2008) 

�  Decreased distance between hyoid and larynx during the swallow (Bulow 
1999, 2001)  

�  Approximation aids in laryngeal vestibule closure (Fink 1976) 

�  Increased laryngeal vestibule closure time with chin down swallow 
increased by ~100ms laryngeal vestibule closure (Macrae 2013) 

�  Laryngeal vestibule closure time is proving to be more of  a target than delay in 
pharyngeal swallow 



Chin Tuck  
Humbert et al., 2016   

�  Conclusions:  
�  Many mixed findings 

�  It may be that we are targeting the wrong physiologic 
abnormality 
�  Impaired laryngeal vestibule closure may be what we 

want to target with this posture 

�  Similar outcomes with thickened liquids 
�  Patients may be more compliant with chin down than 

thickened liquids 



Head Rotation 
�  How: Rotating head to the right or left during the 

swallow towards the weakened side 

�  Who: Patients with unilateral dysfunction 

�  What it does: Places extrinsic pressure on the 
thyroid cartilage, increasing vocal fold adduction 
and improving airway protection during the swallow 
(Logemann, 1998) 



Head Rotation 
�  Results: 

�  increased pharyngeal contraction pressure at the level of  
the valleculae and pyriform sinuses on the side of  rotation 

�  Decreased UES resting pressure on the side opposite 
rotation 

�  Increased length of  time of  pressure is applied to bolus 
from pyriform sinuses to the end of  UES relaxation 

�  Increased UES anterior-posterior opening diameter 

�  Unilateral bolus flow to the side opposite head rotation 

    
 

    Wheeler- Hegland, K. et al (ASHA systematic review 2009) 



Side Lying 
�  How: Lie on one’s side while swallowing  

�  Rationale for use: maintain pharyngeal residue; 
resist gravity 

�  When to use: reduced pharyngeal contraction that 
allows for diffuse pharyngeal residue (Logemann 1988) 



Side Lying 
�  Very limited evidence 

�  Drake et al., 1997 
�  Improved efficiency of  oral transit 
�  Reduced pharyngeal residue 

�  Rasley et al., 1993 
�  Elimination of  aspiration for swallows of  small liquid 

boluses only 

�  No significant studies, therefore no support from 
exploratory research 

     
     

    Wheeler- Hegland, K. et al (ASHA systematic review 2009) 



Head Tilt  
�  Recommended for patients with unilateral tongue 

dysfunction and unilateral pharyngeal weakness 
(Logemann, 1986) 

�  No empirical research to support its use 



Maneuvers 
�  Intended to be used temporarily as the patient’s 

swallow function improves 

�  Patient must be able to follow commands 

�  Some maneuvers require that the patient be able to 
generate increased muscular effort 

 

 

        Suiter 2015 



Maneuvers 
�  Mendelsohn Maneuver 

�  Effortful Swallow 

�  Supraglottic Swallow 

�  Super-Supraglottic Swallow 



Mendelsohn Maneuver 
�  How to: Maintain hyolaryngeal elevation during the swallow 

for a count of  at least 2 seconds 

�  Initially intended to prolong UES opening and for individuals 
with decreased laryngeal movement. 



Mendelsohn Maneuver 
�  Significant for:  

�  Peak pharyngeal pressure 
�  UES contraction pressure 
�  UES opening duration 
�  Duration of  hyoid-UES separation 
�  Duration of  laryngeal elevation 
�  Bolus transit time 
�  Hyoid excursion 
�  Distance between the hyoid bone and thyroid cartilage 
�  Duration of  contraction for various muscles 
�  Maximum and mean electromyography amplitude for various muscles 

    Wheeler- Hegland, K. et al (ASHA systematic review 2009) 

�  Improved coordination of  the pharyngeal swallow (Lazarus, 1993) 

�  Prolonged contact duration of  the tongue base to posterior pharyngeal wall (Lazarus, 
1993) 

�  Improved bolus clearance during the swallow (Lazarus, 1993) 

�  Elimination of  aspiration (Lazarus et al., 1993) 



Mendelsohn Maneuver: Muscle 
physiology 

Humbert et al., 2016 
�  What muscles are we talking about? 

�  Submental muscle activation: muscles under chin 
important for hyolaryngeal excursion  
�  Mylohyoid 

�  Geniohyoid 

�  Anterior belly of  the digastrics 

�  Wheeler-Hegland 2008 & Ding 2002 showed that 
submental muscle activation (magnitude and 
duration) increased with Mendelsohn 



Mendelsohn Maneuver: 
Hyolaryngeal kinematics 

Humbert et al., 2016 
�  Hyoid excursion 

�  No difference in peak position of  hyoid between 
natural swallow and Mendelsohn Maneuver  

     (Wheeler-Hegland 2008, Boden 2006, Kahrilas 1991) 
�  Increased submental contraction does not mean hyoid 

excursion 

�  Laryngeal elevation increased with Mendelsohn  

       (Ding 2002, Kahrilas 1991)  



Mendelsohn Maneuver: UES 
physiology 

Humber et al., 2016 
�  UES relaxation duration and diameter  

�  Regan 2013, Boden 2006, Kahrilas 1991: no 
difference associated with Mendelsohn 

�  Kahrilas 1991, Hoffman 2012: UES relaxation 
duration alone increased with Mendelsohn 



Mendelsohn Maneuver: 
Immediate functional outcomes 

Humbert et al., 2016 
�  Lazarus 1993 published a single case study 

�  Aspiration eliminated with Mendelsohn  

 



Mendelsohn Maneuver: 
Compensatory or Rehabilitative 

Humbert et al., 2016 
�  Research suggests that use of  the maneuver as a 

compensatory strategy increases laryngeal 
elevation and maximal hyoid superior displacement 
and provides an immediate effect in prolonging the 
duration of  UES opening but not the diameter 

�  But can the Mendelsohn be used as a rehabilitative 
exercise, meaning it impacts either strength or 
coordination of  the swallow in a manner that leads 
to permanent changes in the physiologic substrates 
of  swallowing?  

        (McCullough, 2013) 



Mendelsohn Maneuver:  
Lasting physiology changes following stroke 

Humbert et al., 2016 

�  McCullough 2012 looked at the following items 
when using the Mendelsohn Maneuver for 2 weeks 
following CVA 
�  Magnitude of  hyoid excursion 
�  UES relaxation 

�  Pharyngeal transit time 
�  Pharyngeal swallow onset 

�  Duration of  hyoid excursion was the only positive 
result 



Mendelsohn Maneuver:  
Lasting functional outcomes 

Humbert et al., 2016 
�  No difference after prolonged Mendelsohn training 

when looking at the following:  
�  Oral intake 
�  Penetration-Aspiration scale 
�  Residue 
�  Dysphagia severity  

     (McCullough 2012, McCullough 2013, Crary 2004)  

�  Good for immediate outcomes 

�  Pay attention to these findings if  trying to prescribe 
this as a rehabilitation approach 



Mendelsohn Maneuver 
Humbert et al., 2016 

�  Use videofluoroscopy to confirm the physiology of  
the maneuver on a specific patient 

�  Take home message: It is very difficult to confirm 
accuracy of  a specific technique if  we are not 
measuring the changes themselves 



Effortful Swallow 
�  How to: “As you swallow, squeeze hard with all of  

your muscles” (Logemann 1988) 

�  Theory: Recruiting more motor units might have 
strengthening effect (Humbert et al., 2016) 

�  Goal: to maximize BOT motion to improve bolus 
clearance from valleculae 

�  Was primarily intended for compensatory purposes 
but now more rehabilitative purpose 



Effortful Swallow 
�  Per ASHA’s systematic review in 2009:  

�  Increases lingual pressures 

�  Increases duration of  lingual, pharyngeal and UES 
relaxation pressures 

�  Increases the duration of  hyoid and laryngeal 
displacement 

�  Increases submental muscle activation 

   Wheeler- Hegland, K. et al (ASHA systematic review 2009) 

 



Effortful Swallow 
Indirect Effects: Airway Protection   

Humbert et al., 2016 
�  Oral and base of  tongue pressure duration and magnitude 

�  Several studies have demonstrated an increase in oral and base of  tongue 
pressure duration or magnitude when comparing normal and effortful swallow 
�  Hind 2001, Lever 2007, Yeates 2010, Fukuoka 2013, Ohmae 2000, Pouderoux 1995, Lazarus 

2002, Takasaki 2011 

�  Pharyngeal pressure magnitude and duration 
�  Some studies indicate increase in pharyngeal pressures in effortful swallow 

�  Huckabee 2005/2006) Ohmae 2000, Bulow 1999, Hind 2001, Hiss 2005,Steele 2007, Whitte 2008 

�  No difference in pharyngeal pressure and magnitude and duration  
�  Bulow 1999, Bulow 2001 

�  UES pressure relaxation duration and magnitude 
�  Increase in UES pressure relaxation duration and magnitude  

�  Huckabee 2005, Whitte 2008, Hind 2001, Hiss 2005, Ohmae 2000, Hoffman 2012 

�  No difference in UES pressure duration or magnitude  
�  Bulow 1999, Bulow 2001, Regan 2013  

 



Effortful Swallow 
Direct Effects: Airway Protection 

Humbert et al., 2016 
�  Effortful swallow increases the duration of  

laryngeal vestibule closure (Hind et al.,2001; Ohmae 2000) 



Effortful Swallow 
Functional Airway Protection 

Humbert et al., 2016 
�  Effortful swallow reduced the depth of  airway 

invasion  (Bulow 2001) 

�  Decreased upper pharyngeal residue after effortful 
swallow  (Lazarus 2002) 



Effortful Swallow 
Other considerations 

Humbert et al., 2016 
�  Literature reviewed thus far suggests some kind of  

impact on swallowing function 

�  Substantial nasal redirection developed with 
effortful swallowing rehabilitation protocol 
�   Altered timing of  base of  tongue to posterior 

pharyngeal wall caused an obstruction (Garcia 2004) 

�  More reason to check in videofluoroscopic suite 

�  Pharyngeal retention exacerbated by effortful 
swallowing in the case of  severe pharyngeal 
dysfunction (Bulow 2001) 



Supraglottic Swallow 
�  Original Intent: Increase airway protection for those 

with reduced and delayed vocal fold closure or 
delayed pharyngeal swallow 

�  How to: hold breath before, during and after 
swallow 

�  ASHA Systematic Review 2009: 
�  Changes timing of  UES opening 
�  Duration and timing of  hyoid excursion and laryngeal 

closure  
�  Timing of  base of  tongue movement 



Super-Supraglottic Swallow 
�  More effortful breath-hold than supraglottic swallow and 

requires volitional cough to follow 

�  ASHA Systematic Review 2009:  
�  Increased UES relaxation pressure  
�  Increased duration of  hyoid excursion and laryngeal 

movement 
�  Airway protective mechanisms occur earlier in the swallow 

sequence 
�  Displacement decreased for hyoid bone 
�  Increased displacement of  the larynx and width of  UES 

opening 
�  Reduced investigation of  the impact of  the volitional cough 



Supraglottic & 
Supersupraglottic Swallow   

�  Potentially negative effects:  
�  Delayed onset of  hyoid movement 

�  Delayed onset of  laryngeal movement 
�  Delayed laryngeal closure 

�  Delayed base of  tongue retraction (Ohmae et al., 1996) 

�  Abnormal cardiac findings, including:  
�  Supraventricular tachycardia 
�  Premature atrial contractions 
�  Premature ventricular contractions, in patients with 

stroke and/or coronary artery disease (Chaudhuri et al., 2002) 



Rehabilitative Treatments 
�  Oral-motor exercises 

�  Lingual Strengthening 

�  IOPI 

�  Thermal-Tactile 
Stimulation 

�  Masako Maneuver 

�  Shaker Exercise 

�  Electrical stimulation 

�  CTAR 

�  JOAR 

�  MDTP 

�  EMST 



Oral Motor Strengthening 
Exercises 

�  Initial intent: To strengthen oral musculature to 
improve oral components of  swallowing 



Oral Motor 
�  Consider these two motor learning principles: 

�  Task specificity 
�  Mass practice 

�  This is why oral motor exercises have been shown to produce 
little change in speech or swallowing  
�  Exception… head and neck cancer patients  

�  They can prevent loss of  function or preserve it during and after 
treatment 

�  Why not?  
�  Most of  them do not approximate the desired speech and swallowing 

movements that are impaired 
�  So many of  these exercises are assigned (some patients have been 

given a two page list of  them) that the patient does only a few 
repetitions of  each one to get through their list of  tasks.  

�  This kind of  plan meets neither of  the principles of  motor learning. 



Lingual Strengthening 
�  Lingual weakness correlates with:  

�  Increased oral transit times (Meyers, 1986)  

�  Oral residue on the tongue after the swallow (Meyers, 1986) 

�  Lingual strength correlates with: 
�  Oral and pharyngeal transit times (Lazarus, 2000, 2001) 

�  Maximal swallow pressures (Kays et al, 2004) 

�  Effects:  
�  Improved tongue strength (Hind & Robbins, 2004; Lazarus et al, 2003; Sullivan 

et al., 2001) 

�  Increased swallowing pressures (Hind & Robbins, 2004) 

�  Improved Penetration-Aspiration scale scores (Kays et al., 2004) 



Iowa Oral Performance 
Instrument 



IOPI 
�  Purpose: to improve lip strength, tongue strength, and assist with 

controlled tongue movements.  
�  Although initially intended for tongue strength measurement 

�  Targets: Lingual weakness, labial weakness, lingual incoordination 

�  Regimen:  
�  Determine baseline prior to treatment 
�  Week 1: Exercises at 60% of  baseline 
�  Weeks 2-8: Increasing to 80% of  baseline  
�  Average maximum pressures are recalculated at weeks 3, 5, and 7 as strength 

changes  

�  How to: Patient does three sets of  10 tongue presses with the device 
three days per week 

�  Evidence: Adams et al., 2013 performed a systematic review and meta-
analysis of  measurements of  tongue and hand strength and endurance 
using the IOPI.  
�  Indicates the IOPI can be an effective device for improving tongue strength and 

possibly tongue endurance.  



Thermal Tactile Stimulation 
�  Intent: to improve triggering of  the swallow reflex 

�  How to: stroke one or both anterior faucial pillars 
with chilled laryngeal mirror 



Thermal Tactile Stimulation 
�  Evidence:  

�  Rosenbek 1996: reduced duration of  stage transition (swallow onset) 
�  Rosenbek et al., 1991: no evidence to support the maintenance of  

treatment effects after four alternating weeks of  treatment vs no 
treatment 

�  Rosenbek et al., 1998: No significant differences between different 
intensities of  stimulations (150, 300, 450, 600 per week) 

�  Humbert and Suresh 2012: report altered cortical networks 
secondary to tactile, gustatory and visual biofeedback stimuli in the 
part specific to the stimulation 

�  Sciortino et al., 2003: combinations of  modalities alter swallow 
latency more than does a single modality 

�  Lim et al., 2009: combination of  TTS & e-stim yielded the largest 
treatment effect 

�  Hamdy et al., 2003: cold and its companion stimuli sometimes 
increases swallowing latency … not the desired effect 

�  Lazarra et al. 1986: cold stimuli shortens swallow latency 



Masako Maneuver 
�  How to: Hold tongue between your teeth to add 

resistance to your tongue and swallow 

�  Intent: To strengthen the base of  the tongue 

�  Evidence suggests:  
�  Improved posterior pharyngeal wall bulging could 

increase pharyngeal pressure generation by making 
contact with base of  tongue (Fujiu et al., 1996) 

�  May be increased pharyngeal constrictor strength 
after regular training of  the Masako Maneuver (Doeltgen et 
al., 2009) 



Shaker Exercise 
�  How it works: Increase strength of  submental 

muscles to create greater traction force during 
hyolaryngeal excursion, thereby assisting opening 
of  the UES (Ferdjallah 2000, Shaker 2002) 

�  How to: Lie flat on back and elevate head off  
surface against gravity without lifting shoulders 
�  Isokinetic: Rapid head lifts x30 

�  Isometric: Sustained head lifts (1 min) x3 



Shaker: Muscle physiology 
Humbert et al., 2016 

�  Submental muscles are activated during Shaker 
exercise, thus training the muscles that elevate the 
hyoid.  

�  Also… 

�  Infrahyoid muscle activation (pull hyoid inferiorly) 
also confirmed to be active during Shaker (Alfonso 1998, 
Ferdjallah 2000, Jurell 1997, Mepani 2009, White 2008) 



Shaker: Lasting changes in 
physiology 

Humbert et al., 2016 
�  Mixed findings regarding anterior hyoid excursion 

�  Easterling 2005 – increased after Shaker 
�  Logemann 2009, Shaker 2002, Shaker 1997 – no difference 

�  Increased anterior laryngeal excursion (Easterling 2005, Shaker 1997, Shaker 
2002) 

�  No difference in superior hyoid and laryngeal excursion after 
6 weeks of  the exercise (Easterling 2005, Shaker 1997, Shaker 2002, Logemann 2009) 

�  Increased UES relaxation diameter after 6 weeks of  Shaker 
(Easterling 2005, Shaker 1997, Shaker 2002, Logemann 2009) 

�  No difference in duration of  UES relaxation after 6 weeks of  
protocol (Shaker 1997) 



Shaker: Lasting changes in 
function 

Humbert et al., 2016 
�  Logemann 2009:  

�  Improvement in  
�  Post-swallow aspiration 

�  No difference in  
�  Pre-swallow aspiration 

�  During-swallow aspiration  

�  Residue presence 
�  Note: This just means is there residue there or not. Not 

necessarily the degree of residue.  



Shaker: Other observations 
Humbert et al., 2016 

�  If  patient’s are unable to achieve the exercise by 
week 2, they have been shown to decrease the 
dosage; thus less results. (Easterling 2008) 

�  Consider task specificity.  
�  Logemann 2009 more beneficial changes in 

traditional therapy in regards to hyolaryngeal and 
UES changes when compared to Shaker exercise 

 



E-Stim/VitalStim/NMES 
�  Electrical current delivered through external electrodes placed 

strategically based on dysfunction to stimulate the peripheral 
nerves that innervate a muscle 

�  This stimulation creates action potential that will travel to the 
motor neuron, thus generating muscle contraction.  



E-Stim/VitalStim/NMES 
�  Points for:  

�  Per Physical Therapy literature, there is evidence that e-
stim shortens rehabilitation time when used in conjunction 
with voluntary exercise (Hainaut & Duchateau, 1992; Paillard, 2008)  

�  This is well supported in the Physical Therapy literature 
that e-stim is not a stand alone intervention. 

�  Ludlow et al., 2007 indicated that e-stim resulted in hyoid 
depression (the reverse of  what is desired for swallowing), 
however did not result in greater aspiration risk 

�  Xia et al., 2011 looked at patients with dysphagia s/p CVA, 
finding that the treatment + e-stim group versus the 
treatment regimens independently yielded greater 
improvements in all four outcome measures 

Summarized from “E-Stim for Dysphagia: Yes or No?” – The ASHA Leader, April 2012 

 



E-Stim/VitalStim/NMES 
�  Points against:  

�  No clear intent for this intervention. No specific physiologic purpose.  
�  No difference in cortical mapping of  swallow with e-stim. Gallas, Marie, Leroi 

and Vernin (2010) 
�  Hyolaryngeal depression with e-stim… the reverse of  the desired outcome for 

swallowing…. Could possibly lead to increased aspiration (Humbert et al., 2006 & 
Ludlow et al., 2007) 

�  Limited scientific evidence. Studies are flawed: small sample sizes, 
heterogenious etiologies, lack of  a control or comparison group, focus on 
functional outcome as the primary outcome.  
�  Functional measures although important can’t be tied directly to e-stim unless 

physiologic measures are considered alongside functional gains 
�  Lacks specificity of  targeted muscles, as when applied the electrical current 

will activate all tissues that can be stimulated 
�  Can’t access specific muscles 
�  Extrinsic muscles are larger and will get more stimulation 
�  Thyrohyoid (intrinsic muslce to pull the larynx up and closed) is so deep that it 

does not receive stimulation.  

Summarized from “E-Stim for Dysphagia: Yes or No?” – The ASHA Leader, April 2012 

 



Chin Tuck Against 
Resistance (CTAR) 



CTAR 
�   The Shaker exercises utilizes gravity as it’s resistance to 

improve strength of  the suprahyoid muscles.  

�  The CTAR exercise uses compression of  an inflatable 
rubber ball with one’s chin against the sternum to add 
resistance.  

�  Yoon et al., 2013 revealed the following 
�  Subjective reports that the CTAR positioning is less 

strenuous than Shaker position 
�  Significantly greater maximum sEMG values for CTAR 

isokinetic/isometric exercises than Shaker 
�  Significantly greater mean sEMG values for CTAR isometric 

exercise than Shaker isomentric 



Jaw Opening Against 
Resistance (JOAR) 

�  Intended to strengthen the suprahyoid muscles 

�  How to: opening the jaw to its maximum and maintaining this 
position for 10 seconds. 5 reps 3x/daily for 4 weeks 



JOAR 
�  Population: Chronic dysphagia of  various etiologies (CVA, gastritis, 

myelitis and angina pectoris) 

�  Wada et al., 1995 Studied:  
�  Hyoid elevation 
�  UES opening 
�  Pharynx passage time 
�  Pharyngeal residue 

�  Wada et al., 1995 Significant Results:  
�  Improvement in upward movement of  the hyoid 
�  Degree of  UES opening 
�  Time for pharynx passage 

�  Watts 2013: Isometric JOAR yielded greater activation of  the 
hyolaryngeal muscles when compared to isometric Shaker exercise 



McNeill Dysphagia Therapy 
Program (MDTP) 

�  Developed by Michael Crary & Giselle Carnaby 

�  Incorporates principles of  strength training by 
introducing a hierarchy of  tasks to increase 
resistance and load on the muscles  
�  Hierarchically Increases:  

�  Volume and viscosity of  materials swallowed 
�  Number of  swallows per session 
�  Effortful swallow is used throughout 

�  3 week program 
�  I hour therapy/day + homework 



MDTP 
�  Effectiveness has been studied in individuals with 

chronic dysphagia due to a number of  different 
etiologies (Carnaby- Mann & Crary, 2010; Crary et al., 2012) 

�  Improved clinical and functional swallowing 
performances immediately post-tx 
�  Improved MASA scores 

�  Improved hyolaryngeal excursion 

�  Improved FOIS scores 

�  Improvements maintained at 3-months post-tx 



Expiratory Muscle Strength 
Training (EMST) 

�  5 Week Program 
�  Week 1: Device at 75% max. expiratory strength 

�  Weeks 2-5: Devise at ~90% max expiratory strength 
�  5 sets of  5 reps 5 days a week 



EMST 
�  Improved hyolaryngeal function and lower scores on 

Penetration-Aspiration scale (Troche et al., 2010) 

�  Larger hyoid displacements during key swallowing 
events following EMST 

�  Duration of  hyoid movement remained stable 
following EMST, whereas those in sham tx group had 
significantly shortened duration times 



EMST 
�  Pitts et al., 2009 

�  Evaluated impact of  EMST on cough and swallow 
function in patients with Parkinson’s disease 

�  4 weeks of  tx resulted in:  
�  Increased cough volume acceleration 

�  Significant decreases in Penetration-Aspiration scale 
scores 

�  Additional research with patients with Parkinson’s 
disease has shown similar results (Sapienza et al., 2011) 



Conclusion 
�  Use the EBP triangle 

�  Remember to treat the physiologic impairment 
�  One size does not fit all 

�  Continue to follow the research as our field and the 
available science grows 




