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Swallowing TreatmentSwallowing Treatment

Goals of TreatmentGoals of Treatment
–– Rehabilitation of dysfunctionRehabilitation of dysfunction
–– Prevention of dehydration, malnutrition, and Prevention of dehydration, malnutrition, and 

pneumoniapneumoniapneumoniapneumonia
–– Return to least restricted diet possibleReturn to least restricted diet possible
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Swallowing TreatmentSwallowing Treatment

Swallowing treatment should be based Swallowing treatment should be based 
on results of the instrumental on results of the instrumental 
examination examination 
The effect of compensatory strategiesThe effect of compensatory strategiesThe effect of compensatory strategies The effect of compensatory strategies 
must be observed in the instrumental must be observed in the instrumental 
examination before implementedexamination before implemented

Swallowing TreatmentSwallowing Treatment

SLP must understand a stroke patients:SLP must understand a stroke patients:
–– LanguageLanguage
–– AttentionAttention
–– AwarenessAwareness
–– MemoryMemory
–– VisuospatialVisuospatial functioningfunctioning
–– Executive functionExecutive function

Swallowing TreatmentSwallowing Treatment

Compensatory Compensatory 
–– Attempted during the instrumental examAttempted during the instrumental exam
–– Primarily manipulated by the clinicianPrimarily manipulated by the clinician

Most require limitedMost require limited cognitioncognition BUTBUT–– Most require limited Most require limited cognitioncognition--BUT….BUT….
–– Benefits are immediate, not permanentBenefits are immediate, not permanent

RehabilitativeRehabilitative
–– Alter swallowing physiologyAlter swallowing physiology
–– Require good Require good cognitioncognition--BUT…BUT…
–– Benefits are permanentBenefits are permanent
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Swallowing TreatmentSwallowing Treatment

Compensatory StrategyCompensatory Strategy
–– Benefits are immediate, not permanent Benefits are immediate, not permanent 
–– Aimed to secure safe and adequate oral Aimed to secure safe and adequate oral 

intakeintake

Rehabilitative TreatmentRehabilitative Treatment
–– Alter swallowing physiologyAlter swallowing physiology
–– Permanent improvementPermanent improvement

Not always a clear distinction between Not always a clear distinction between 
the twothe two

COMPENSATORY
Posture
Consistency
↑ volitional control

REHABILITATIVE
Head-raise
Lingual resistance
Tongue-hold

BOTH
Effortful swallow
Mendelsohn maneuver
Breath-hold

↑ sensory input-
taste

LSVT
EMST
NMES

↑ sensory input-TTA

NeuroplasticityNeuroplasticity and Treatmentand Treatment

PlasticityPlasticity--the capacity for being alteredthe capacity for being altered
We can change behaviorWe can change behavior--measured by measured by 
decreased airway invasion, improved temporal decreased airway invasion, improved temporal 
or spatial measuresor spatial measuresor spatial measuresor spatial measures
Behavior can change neural pathways and Behavior can change neural pathways and 
synapses of the CNSsynapses of the CNS
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NeuroplasticityNeuroplasticity and Treatmentand Treatment

Principles of Principles of NeuroplasticityNeuroplasticity ((KleimKleim & Jones, 2008) & Jones, 2008) 
Use it and lose it: Failure to drive specific brain functions can lead to Use it and lose it: Failure to drive specific brain functions can lead to 
functional degradation functional degradation 
Use it and improve it: Training that drives a specific brain function can lead Use it and improve it: Training that drives a specific brain function can lead 
to an enhancement of that functionto an enhancement of that function
Specificity: The nature of the training experience dictates the nature of theSpecificity: The nature of the training experience dictates the nature of theSpecificity: The nature of the training experience dictates the nature of the Specificity: The nature of the training experience dictates the nature of the 
plasticityplasticity
Repetition: Induction of plasticity requires sufficient repetitionRepetition: Induction of plasticity requires sufficient repetition
Intensity: Induction of plasticity requires sufficient training intensityIntensity: Induction of plasticity requires sufficient training intensity
Time: Different forms of plasticity occur at different times during trainingTime: Different forms of plasticity occur at different times during training
Salience: The training experience must be sufficiently salient to induce Salience: The training experience must be sufficiently salient to induce 
plasticityplasticity
Age: TrainingAge: Training--induced plasticity occurs more readily in younger brainsinduced plasticity occurs more readily in younger brains
Transference: Plasticity in response to one training experience can enhance Transference: Plasticity in response to one training experience can enhance 
the acquisition of similar behaviorsthe acquisition of similar behaviors
Interference: Plasticity in response to one experience can interfere with the Interference: Plasticity in response to one experience can interfere with the 
acquisition of other behaviorsacquisition of other behaviors

Swallowing TreatmentSwallowing Treatment--
RehabilitativeRehabilitative

All patients should receive at least an All patients should receive at least an 
attempt at rehabilitative treatment, attempt at rehabilitative treatment, 
unless:unless:
–– ObtundedObtunded
–– Unable to attend and/or follow directionsUnable to attend and/or follow directions

Frail or cognitive impaired: Frail or cognitive impaired: 
–– Gradually buildGradually build--up enduranceup endurance
–– Work on attention and comprehensionWork on attention and comprehension

SLPs not just swallowing therapistsSLPs not just swallowing therapists

Swallowing TreatmentSwallowing Treatment--
RehabilitativeRehabilitative

↑↑ Sensory ThresholdSensory Threshold
–– ThermalThermal--Tactile Stimulation Tactile Stimulation ((LogemannLogemann 1983, 1983, 

LazzaraLazzara et al., 1986; et al., 1986; RosenbekRosenbek et al., 1991, 1996, 1998)et al., 1991, 1996, 1998)

Suggested to facilitate elicitation of theSuggested to facilitate elicitation of theSuggested to facilitate elicitation of the Suggested to facilitate elicitation of the 
pharyngeal swallowpharyngeal swallow

–– Thought with some is that it has long term effectsThought with some is that it has long term effects--
thus rehabilitative in nature; however, not proventhus rehabilitative in nature; however, not proven

Immediate but temporary Immediate but temporary ↑↑ in swallowing in swallowing 
evocationevocation
Suggestion of 4Suggestion of 4--5, 105, 10--15 minute sessions daily, 15 minute sessions daily, 
but need further research to confirmbut need further research to confirm
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Swallowing TreatmentSwallowing Treatment--
RehabilitativeRehabilitative

Lingual Strengthening Lingual Strengthening 
–– Lingual resistance Lingual resistance (Lazarus et al., 2003)(Lazarus et al., 2003)

3 groups3 groups--healthy adults:healthy adults:
–– No treatmentNo treatment
–– Resistance against tongueResistance against tongue--bladeblade
–– Compressing, an air filled bulb (IOPI) between Compressing, an air filled bulb (IOPI) between 

tongue and hard palatetongue and hard palate

↑↑ tongue strength with any treatmenttongue strength with any treatment

Swallowing TreatmentSwallowing Treatment--
RehabilitativeRehabilitative

Lingual Strengthening Lingual Strengthening 
–– Lingual resistance Lingual resistance (Robbins et al., 2005, 2007)(Robbins et al., 2005, 2007)

Compressing IOPI between tongue and hard Compressing IOPI between tongue and hard 
l tl tpalatepalate

Identify one repetition maximum valueIdentify one repetition maximum value
–– Press your tongue as hard as you can against the Press your tongue as hard as you can against the 

IOPI bulbIOPI bulb
–– Complete 2 sets of 3 repsComplete 2 sets of 3 reps

Swallowing TreatmentSwallowing Treatment--
RehabilitativeRehabilitative

Lingual Strengthening Lingual Strengthening 
–– Lingual resistance Lingual resistance (Robbins et al., 2005, 2007)(Robbins et al., 2005, 2007)

Work at 60% maximum first week and 80% Work at 60% maximum first week and 80% 
i i d f tii i d f timaximum remainder of time maximum remainder of time 

–– Readjust 80% maximum every 2 weeksReadjust 80% maximum every 2 weeks

Regime: 30 reps, 3X/day, 3days/week for 8Regime: 30 reps, 3X/day, 3days/week for 8--
weeksweeks

–– Anterior tongue Anterior tongue 
–– Posterior tonguePosterior tongue
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Swallowing TreatmentSwallowing Treatment--
RehabilitativeRehabilitative

Lingual Strengthening Lingual Strengthening 

Robbins et al., 2007

Swallowing TreatmentSwallowing Treatment--
RehabilitativeRehabilitative

Lingual Strengthening Lingual Strengthening 
–– Lingual resistance Lingual resistance (Robbins et al., 2005, 2007)(Robbins et al., 2005, 2007)

Results:Results:
–– ↑↑ tongue volumetongue volume
–– ↑↑ isometric and swallowing pressuresisometric and swallowing pressures
–– ↓↓ OTTOTT
–– ↓↓ PP--A Scale scoreA Scale score

Swallowing TreatmentSwallowing Treatment--
RehabilitativeRehabilitative

Lingual Strengthening Lingual Strengthening 
–– Madison Oral Strengthening Therapeutic Madison Oral Strengthening Therapeutic 

(MOST(MOST®®) Device) Device
Sensors at 5 locations embedded into a custom Sensors at 5 locations embedded into a custom 
molded mouthpiecemolded mouthpiece
Improve swallow function, lingual muscle Improve swallow function, lingual muscle 
staminastamina

–– Madison OralMadison Oral--Lever Resistance Exercise Lever Resistance Exercise 
(MORE(MORE®®) Device) Device

Maintain gains made with MOSTMaintain gains made with MOST
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Swallowing TreatmentSwallowing Treatment--
RehabilitativeRehabilitative

TongueTongue--Hold Exercise Hold Exercise (Masako Maneuver) (Masako Maneuver) 
–– Initially documented in patients S/P BOT Initially documented in patients S/P BOT 

resectionresection
↑↑ anterior movement of PPWanterior movement of PPW

–– Developed exercise to mimic this motion Developed exercise to mimic this motion ((FujiuFujiu
et al., 1995)et al., 1995)

Protrude tongue maximally but comfortably, Protrude tongue maximally but comfortably, 
holding between central incisors while swallowingholding between central incisors while swallowing
Individual swallows saliva, not bolusIndividual swallows saliva, not bolus--Not a Not a 
compensatory strategy as compensatory strategy as ↑↑ vallecularvallecular residue due residue due 
to immobilizing tongueto immobilizing tongue

Swallowing TreatmentSwallowing Treatment--
RehabilitativeRehabilitative

TongueTongue--Hold Exercise Hold Exercise (Masako Maneuver) (Masako Maneuver) 
–– Results in healthy adults Results in healthy adults ((FujiuFujiu et al., 1996)et al., 1996)

↑↑ anterior bulging of PPWanterior bulging of PPW
Inhibits tongue movementInhibits tongue movement-- ↑↑ vallecularvallecular residueresidue

–– Results in patients with BOT resection Results in patients with BOT resection 
(Lazarus et al., 2002)(Lazarus et al., 2002)

↑↑ pharyngeal pressurepharyngeal pressure

–– Use with patients with Use with patients with vallecularvallecular residue residue 
due to due to ↓↓ BOT retraction BOT retraction 

Swallowing TreatmentSwallowing Treatment--
RehabilitativeRehabilitative

GarglingGargling
–– 20 20 dysphagicdysphagic adults with adults with postswallowpostswallow

vallecularvallecular residue due to residue due to ↓↓ BOT retraction BOT retraction 
((VeisVeis et al 2000)et al 2000)((VeisVeis et al., 2000)et al., 2000)

Greatest BOT retraction during movement for Greatest BOT retraction during movement for 
gargle as compared to tongue pullgargle as compared to tongue pull--back or back or 
yawnyawn

–– Requires study to determine if Requires study to determine if 
improvement in swallowing following improvement in swallowing following 
exercise program of garglingexercise program of gargling
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Swallowing TreatmentSwallowing Treatment--
RehabilitativeRehabilitative

Effortful SwallowEffortful Swallow
–– Individual swallows “with effort” or “hard”Individual swallows “with effort” or “hard”
–– Initially thought to be compensatory but Initially thought to be compensatory but 

research showing rehabilitative propertiesresearch showing rehabilitative properties
–– Positive results of effortful swallow Positive results of effortful swallow (Hind et (Hind et 

al., 2001; al., 2001; HuckabeeHuckabee et al., 2005; et al., 2005; KahrilasKahrilas et al., 1991; et al., 1991; 
Olsson et al., 1996):Olsson et al., 1996):

↑↑ oral and pharyngeal pressure, particularly oral and pharyngeal pressure, particularly 
distal pharynxdistal pharynx
↑↑ tongue to palate contacttongue to palate contact

Swallowing TreatmentSwallowing Treatment--
RehabilitativeRehabilitative

Effortful SwallowEffortful Swallow
–– Negative results of effortful swallow Negative results of effortful swallow (Bulow et (Bulow et 

al., 1999, 2001, 2002)al., 1999, 2001, 2002)

↓↓ anterior hyoid movementanterior hyoid movement↓↓ anterior hyoid movementanterior hyoid movement
No change in airway invasionNo change in airway invasion
No change in pharyngeal pressureNo change in pharyngeal pressure

Swallowing TreatmentSwallowing Treatment--
RehabilitativeRehabilitative

Effortful SwallowEffortful Swallow
–– Which patients? Based on research results:Which patients? Based on research results:

VallecularVallecular residue due to residue due to ↓↓ BOT to PPW BOT to PPW 
t tt t YESYEScontactcontact--YESYES

VallecularVallecular or or pyriformpyriform sinus residue due to sinus residue due to ↓↓
anterior hyoid movement anterior hyoid movement --? Need to ensure no ? Need to ensure no 
negative effect on anterior hyoid movementnegative effect on anterior hyoid movement
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Swallowing TreatmentSwallowing Treatment--
RehabilitativeRehabilitative

Effortful SwallowEffortful Swallow--InstructionsInstructions
–– Swallow normally, but squeeze very hard Swallow normally, but squeeze very hard 

with your tongue and throat muscles with your tongue and throat muscles 
th h t th llth h t th llthroughout the swallowthroughout the swallow

–– Excess effort should be clearly visible in the Excess effort should be clearly visible in the 
patient’s neck during the swallowpatient’s neck during the swallow

Swallowing TreatmentSwallowing Treatment--
RehabilitativeRehabilitative

MendelsohnMendelsohn ManeuverManeuver
–– Also, initially designed as a compensatory Also, initially designed as a compensatory 

strategy to facilitate bolus flow through the strategy to facilitate bolus flow through the 
UESUESUES UES ((LogemannLogemann & & KahrilasKahrilas, 1990), 1990)

–– Individual initiates swallow and at peak of Individual initiates swallow and at peak of 
hyolaryngealhyolaryngeal excursion, maintain excursion, maintain 
suprahyoidsuprahyoid contraction before relaxing and contraction before relaxing and 
completing the swallowcompleting the swallow

–– Notion is that prolonging Notion is that prolonging suprahyoidsuprahyoid
contraction prolongs UES openingcontraction prolongs UES opening

Swallowing TreatmentSwallowing Treatment--
RehabilitativeRehabilitative

MendelsohnMendelsohn Maneuver Maneuver 
–– Immediate effects studied in healthy adultsImmediate effects studied in healthy adults

↑↑ duration of anterior and superior duration of anterior and superior hyolaryngealhyolaryngeal
tt (( h lh l l )l )movement movement ((KahrilasKahrilas et al., 1991)et al., 1991)

Prolonged contraction of lateral pharyngeal wall Prolonged contraction of lateral pharyngeal wall 
movement movement (Miller & (Miller & WatkinWatkin, 1997), 1997)

↑↑ pharyngeal muscle contraction pharyngeal muscle contraction ((BodenBoden et al., et al., 
2006)2006)
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Swallowing TreatmentSwallowing Treatment--
RehabilitativeRehabilitative

MendelsohnMendelsohn Maneuver Maneuver 
–– The rehabilitative thought is that repetitive The rehabilitative thought is that repetitive 

performance performance ↑↑ UES compliance and bolus UES compliance and bolus 
flowflowflowflow

–– No specific rehabilitation study but case No specific rehabilitation study but case 
reports using reports using sEMGsEMG

–– Which patient?:Which patient?:
PyriformPyriform sinus residual due to sinus residual due to ↓↓ anterior hyoid anterior hyoid 
movement and/or movement and/or ↓↓ UES complianceUES compliance

Swallowing TreatmentSwallowing Treatment--
RehabilitativeRehabilitative

MendelsohnMendelsohn Maneuver Maneuver ––InstructionsInstructions
–– Swallow normally. Feel your Adam’s Apple Swallow normally. Feel your Adam’s Apple 

lift during the swallow. Swallow again. lift during the swallow. Swallow again. 
D i thi ll h ld th i bD i thi ll h ld th i bDuring this swallow hold the voice box up During this swallow hold the voice box up 
with your neck muscles for several seconds with your neck muscles for several seconds 
during the swallow and after if possible, during the swallow and after if possible, 
then allow your voice box to return to rest.then allow your voice box to return to rest.

Swallowing TreatmentSwallowing Treatment--
RehabilitativeRehabilitative

MendelsohnMendelsohn Maneuver Maneuver 
–– Difficult to masterDifficult to master
–– Visual feedback (Visual feedback (sEMGsEMG) to facilitate ) to facilitate 

mastery of techniquemastery of technique
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Swallowing TreatmentSwallowing Treatment--
RehabilitativeRehabilitative

HeadHead--Lift Exercise Lift Exercise 
–– Designed to increase UES opening by Designed to increase UES opening by 

targeting anterior hyoid movementtargeting anterior hyoid movement
–– Use with patients with Use with patients with pyriformpyriform sinus sinus 

postswallowpostswallow residual due to UES opening residual due to UES opening 
caused by caused by ↓↓ anterior hyoid movement anterior hyoid movement 
(Shaker et al., 1997) (Shaker et al., 1997) 

Swallowing TreatmentSwallowing Treatment--
RehabilitativeRehabilitative

HeadHead--Lift Exercise Lift Exercise 
–– Completed with individual in supine Completed with individual in supine 

position position 
–– IsotonicIsotonic

Individual lifts head “high enough to observe Individual lifts head “high enough to observe 
toes”toes”
Maintains for maximum of 1 minute Maintains for maximum of 1 minute 
Completes 3XCompletes 3X

–– IsokineticIsokinetic
30 repetitions raising and lowering head30 repetitions raising and lowering head

Swallowing TreatmentSwallowing Treatment--
RehabilitativeRehabilitative

HeadHead--Lift Exercise Lift Exercise 
–– Series should be completed 3X/day for 6 Series should be completed 3X/day for 6 

weeksweeks
–– May need to buildMay need to build--up duration and repsup duration and reps

Do not lift shouldersDo not lift shoulders
Use strap muscles not abdominals to raise headUse strap muscles not abdominals to raise head
Continually breath through exerciseContinually breath through exercise
Maintain smooth, steady rate for Maintain smooth, steady rate for isokineticisokinetic
portionportion
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Swallowing TreatmentSwallowing Treatment--
RehabilitativeRehabilitative

HeadHead--Lift Exercise Lift Exercise 
–– Evaluated in heterogeneous group with chronic Evaluated in heterogeneous group with chronic 

dysphagiadysphagia and tube feedingand tube feeding--all had all had postswallowpostswallow
hypopharyngealhypopharyngeal residual with aspirationresidual with aspiration (Shaker et(Shaker ethypopharyngealhypopharyngeal residual with aspiration residual with aspiration (Shaker et (Shaker et 
al., 2002)al., 2002)

↑↑ anterior laryngeal movementanterior laryngeal movement
↑↑ UES openingUES opening
↓↓ postswallowpostswallow aspirationaspiration
All individuals resumed oral intakeAll individuals resumed oral intake

–– Compared with traditional therapy, also resulted in Compared with traditional therapy, also resulted in 
thyrohyoidthyrohyoid shortening in patients with chronic shortening in patients with chronic 
dysphagiadysphagia ((MepaniMepani et al., 2009)et al., 2009)

Swallowing TreatmentSwallowing Treatment--
RehabilitativeRehabilitative

HeadHead--Lift Exercise Lift Exercise 
–– Designed to be performed independently, but Designed to be performed independently, but 

compliance issuescompliance issues--have patients return for followhave patients return for follow--
ups to check on progressups to check on progress ((EasterlingEasterling et al 2005)et al 2005)ups to check on progress ups to check on progress ((EasterlingEasterling et al., 2005)et al., 2005)

New/Controversial TreatmentsNew/Controversial Treatments

Deep Pharyngeal Neuromuscular Deep Pharyngeal Neuromuscular 
Stimulation (DPNS)Stimulation (DPNS)
McNeil McNeil DysphagiaDysphagia Therapy Program Therapy Program 
(MDTP)(MDTP)(MDTP)(MDTP)
Neuromuscular Electrical Stimulation Neuromuscular Electrical Stimulation 
(NMES)(NMES)
Expiratory Muscle Strength Training Expiratory Muscle Strength Training 
(EMST)(EMST)
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New/Controversial TreatmentsNew/Controversial Treatments

Deep Pharyngeal Neuromuscular Deep Pharyngeal Neuromuscular 
StimulationStimulation

No EvidenceNo Evidence
PracticePractice--based evidence????based evidence????

New/Controversial TreatmentsNew/Controversial Treatments

McNeil McNeil DysphagiaDysphagia Therapy ProgramTherapy Program--
MDTP MDTP ((CarnabyCarnaby--Mann & Mann & CraryCrary, 2008, 2010), 2008, 2010)

“Systematic exercise“Systematic exercise--based approach”based approach”
Not a specific technique, but a “framework” to Not a specific technique, but a “framework” to 
provide individualized therapyprovide individualized therapy

New/Controversial TreatmentsNew/Controversial Treatments

McNeil McNeil DysphagiaDysphagia Therapy ProgramTherapy Program--
MDTP MDTP ((CarnabyCarnaby--Mann & Mann & CraryCrary, 2008, 2010), 2008, 2010)

Treatment:Treatment:
Pl b l i th d l thPl b l i th d l th–– Place bolus in mouth and close mouthPlace bolus in mouth and close mouth

–– Breath through noseBreath through nose
–– Swallow hard and fast in a single attemptSwallow hard and fast in a single attempt
–– Keep mouth closed and, if needed, inhale gently Keep mouth closed and, if needed, inhale gently 

through nose and clear throatthrough nose and clear throat
–– Repeat this sequence until bolus is swallowed or Repeat this sequence until bolus is swallowed or 

expectorated expectorated 
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New/Controversial TreatmentsNew/Controversial Treatments

McNeil McNeil DysphagiaDysphagia Therapy ProgramTherapy Program--
MDTP MDTP ((CarnabyCarnaby--Mann & Mann & CraryCrary, 2008, 2010), 2008, 2010)

Food hierarchy:Food hierarchy:
I hi (l d) t ti t’ f d f d (hi hI hi (l d) t ti t’ f d f d (hi h–– Ice chips (low end) to patient’s preferred food (high Ice chips (low end) to patient’s preferred food (high 
end)end)

–– Start with highest level of food that does not cause Start with highest level of food that does not cause 
expectoration or aspiration on VFSSexpectoration or aspiration on VFSS

–– Progress through hierarchy based on no Progress through hierarchy based on no 
expectorations and clinical impression of no expectorations and clinical impression of no 
aspiration (cough, throat clear, change in respiratory aspiration (cough, throat clear, change in respiratory 
rate)rate)

–– Volume is initially increased followed by consistencyVolume is initially increased followed by consistency

New/Controversial TreatmentsNew/Controversial Treatments

McNeil McNeil DysphagiaDysphagia Therapy ProgramTherapy Program--
MDTP MDTP ((CarnabyCarnaby--Mann & Mann & CraryCrary, 2008, 2010), 2008, 2010)

Food hierarchy:Food hierarchy:
B d ti t’ f dB d ti t’ f d–– Based on patient’s performance progress upward or Based on patient’s performance progress upward or 
downward along food hierarchydownward along food hierarchy

–– Successful swallow 8 of 10 trials, advanceSuccessful swallow 8 of 10 trials, advance
–– Clinical indication of aspiration 3 of 5 swallows, Clinical indication of aspiration 3 of 5 swallows, 

regressregress

May be used with NMES or May be used with NMES or sEMGsEMG

New/Controversial TreatmentsNew/Controversial Treatments

McNeil McNeil DysphagiaDysphagia Therapy ProgramTherapy Program--
MDTP MDTP ((CarnabyCarnaby--Mann & Mann & CraryCrary, 2010), 2010)

Retrospective studyRetrospective study
MDTP: N = 8 MDTP: N = 8 

–– Chronic Chronic dysphagiadysphagia receiving MDTP from 2006receiving MDTP from 2006--20082008
–– FOIS < 5 (oral diet of single consistency or tube FOIS < 5 (oral diet of single consistency or tube 

feeding)feeding)

Controls: N = 16Controls: N = 16
–– Chronic Chronic dysphagiadysphagia receiving traditional therapy receiving traditional therapy 

((MendelsohnMendelsohn or effortful swallow) with or effortful swallow) with sEMGsEMG from from 
19941994--19991999

–– Limited oral intakeLimited oral intake
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New/Controversial TreatmentsNew/Controversial Treatments

McNeil McNeil DysphagiaDysphagia Therapy ProgramTherapy Program--
MDTP MDTP ((CarnabyCarnaby--Mann & Mann & CraryCrary, 2010), 2010)

MDTPMDTP
1 h TX 5 d / k f f 3 k1 h TX 5 d / k f f 3 k–– 1 hour TX, 5 days/week for max of 3 weeks 1 hour TX, 5 days/week for max of 3 weeks 

–– Daily home practiceDaily home practice

ControlsControls
–– 1 hour TX, 5 days/week (duration not specified)1 hour TX, 5 days/week (duration not specified)
–– Home practice not Home practice not manditorymanditory

New/Controversial TreatmentsNew/Controversial Treatments

McNeil McNeil DysphagiaDysphagia Therapy ProgramTherapy Program--
MDTP MDTP ((CarnabyCarnaby--Mann & Mann & CraryCrary, 2010), 2010)

ResultsResults
Si ifi tSi ifi t i MASA d FOIS f MDTPi MASA d FOIS f MDTP–– Significant Significant ↑↑ in MASA and FOIS for MDTP groupin MASA and FOIS for MDTP group

–– ↑↑ hyolaryngealhyolaryngeal movement and BOT retraction, movement and BOT retraction, ↓↓
pharyngeal residue and airway invasionpharyngeal residue and airway invasion

Of noteOf note
–– AVG # of sessions; swallows per sessionAVG # of sessions; swallows per session

MDTP = 20 sessions; 91 swallows/sessionMDTP = 20 sessions; 91 swallows/session
Traditional = 12 sessions; 32 swallows/sessionTraditional = 12 sessions; 32 swallows/session

New/Controversial TreatmentsNew/Controversial Treatments

Neuromuscular Electrical StimulationNeuromuscular Electrical Stimulation
–– IntramuscularIntramuscular
–– TranscutaneousTranscutaneous ((VitalStimVitalStim))

Peripheral stimulation of thePeripheral stimulation of the faucialfaucial archesarches–– Peripheral stimulation of the Peripheral stimulation of the faucialfaucial archesarches
–– Peripheral stimulation of the pharynxPeripheral stimulation of the pharynx
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New/Controversial TreatmentsNew/Controversial Treatments

Neuromuscular Electrical StimulationNeuromuscular Electrical Stimulation
–– NMES is designed to augment the motor NMES is designed to augment the motor 

patternpattern
–– It should be used for specific swallowingIt should be used for specific swallowingIt should be used for specific swallowing It should be used for specific swallowing 

pathophysiologypathophysiology, not applied randomly, not applied randomly

New/Controversial TreatmentsNew/Controversial Treatments

Neuromuscular Electrical Stimulation Neuromuscular Electrical Stimulation (Ludlow, (Ludlow, 
2010)2010)

–– With intramuscular stimulation, can target With intramuscular stimulation, can target 
specific musclesspecific muscles

–– With With transcutaneoustranscutaneous electrode, stimulate electrode, stimulate 
superficial muscles, difficult to target specific superficial muscles, difficult to target specific 
deep musclesdeep muscles

New/Controversial TreatmentsNew/Controversial Treatments

TranscutaneousTranscutaneous NMES: NMES: VitalStimVitalStim
–– Review of research 2006 and prior Review of research 2006 and prior ((HuckabeeHuckabee & & 

DoeltgenDoeltgen, 2007), 2007)

“St di i“St di i bli d d bj ti tbli d d bj ti t“Studies using non“Studies using non--blinded subjective outcome blinded subjective outcome 
measures based on nonmeasures based on non--validated rating scales validated rating scales 
reported potential success of reported potential success of VitalStimVitalStim treatment.”treatment.”
“If blinded and more objective measures were “If blinded and more objective measures were 
used, no positive effect was reported.”used, no positive effect was reported.”

–– Review of research to 2009Review of research to 2009 (Ludlow, 2010)(Ludlow, 2010)
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New/Controversial TreatmentsNew/Controversial Treatments

Neuromuscular Electrical StimulationNeuromuscular Electrical Stimulation--
VitalStimVitalStim (Ludlow, 2010)(Ludlow, 2010)

–– SubmentalSubmental placementplacement--strength of stimulationstrength of stimulation
PlatysmaPlatysmaPlatysmaPlatysma
Anterior belly of the Anterior belly of the DigastricDigastric

–– Elevates hyoid, Opens mandible with fixed hyoidElevates hyoid, Opens mandible with fixed hyoid

MylohyoidMylohyoid
–– Elevates hyoidElevates hyoid

GeniohyoidGeniohyoid
–– Pulls  hyoid Pulls  hyoid anteriorlyanteriorly

New/Controversial TreatmentsNew/Controversial Treatments

Neuromuscular Electrical StimulationNeuromuscular Electrical Stimulation--
VitalStimVitalStim (Ludlow, 2010)(Ludlow, 2010)

–– Throat placementThroat placement--strength of stimulationstrength of stimulation
PlatysmaPlatysmaPlatysmaPlatysma
SternohyoidSternohyoid

–– Depresses hyoidDepresses hyoid

OmohyoidOmohyoid
–– Depresses hyoidDepresses hyoid

ThyrohyoidThyrohyoid
–– Elevates larynxElevates larynx

New/Controversial TreatmentsNew/Controversial Treatments

TranscutaneousTranscutaneous NMES (NMES (VitalStimVitalStim))
–– Exercise Exercise suprahyoidssuprahyoids (Freed et al., 2001; (Freed et al., 2001; LeelamanitLeelamanit et et 

al., 2002)al., 2002)

Surface electrodesSurface electrodes
Numerous uncontrolled methodological variablesNumerous uncontrolled methodological variables
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New/Controversial TreatmentsNew/Controversial Treatments

TranscutaneousTranscutaneous NMES (NMES (VitalStimVitalStim))
–– Stimulation of Stimulation of submentalsubmental and throat regions and throat regions 

(Ludlow et al., 2007)(Ludlow et al., 2007)
Adults w/ chronic Adults w/ chronic neurogenicneurogenic dysphagiadysphagia (N=11)(N=11)
5 ml VFSS swallows w/o NMES, low NMES, max 5 ml VFSS swallows w/o NMES, low NMES, max 
NMESNMES
Significant hyoid descent at restSignificant hyoid descent at rest
↓↓ in aspiration w/ low NMES in patients who could in aspiration w/ low NMES in patients who could 
overcome depression by volitional elevationovercome depression by volitional elevation

New/Controversial TreatmentsNew/Controversial Treatments

TranscutaneousTranscutaneous NMES (NMES (VitalStimVitalStim))
–– Testing patient’s response to Testing patient’s response to VitalStimVitalStim in the in the 

fluoroscopy suite to identify the affect of fluoroscopy suite to identify the affect of 
VitalStimVitalStim on the hyoid and determine if on the hyoid and determine if ta Stta St o t e yo d a d dete eo t e yo d a d dete e
patient can overcome depressionpatient can overcome depression (Ludlow, DRS (Ludlow, DRS 
2008)2008)

–– If so, it may be appropriate to address If so, it may be appropriate to address ↓↓
anterior superior hyoid movementanterior superior hyoid movement

–– If not, DO NOT USEIf not, DO NOT USE

New/Controversial TreatmentsNew/Controversial Treatments
TranscutaneousTranscutaneous NMES: NMES: VitalStimVitalStim
–– MetaMeta--analysis or previous research analysis or previous research ((CarnabyCarnaby--

Mann & Mann & CraryCrary, 2008), 2008)

7 studies analyzed7 studies analyzed
Small but significant effect size for Small but significant effect size for VitalStimVitalStim
Of note:Of note:

–– Use of excessively lax inclusion criteriaUse of excessively lax inclusion criteria
–– Results weak and not able to generalizeResults weak and not able to generalize
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New/Controversial TreatmentsNew/Controversial Treatments
TranscutaneousTranscutaneous NMES: NMES: VitalStimVitalStim
–– Stimulation of throat regions with vertical Stimulation of throat regions with vertical 

alignment of electrodes alignment of electrodes ((CarnabyCarnaby--Mann & Mann & CraryCrary, , 
2008)2008)

Individuals with chronic Individuals with chronic dysphagiadysphagia (n=6)(n=6)--
multiple medical DXmultiple medical DX
Exclusion criteriaExclusion criteria

–– No swallowing therapy w/in 3 months of No swallowing therapy w/in 3 months of 
participationparticipation

–– VFSS evidence of VFSS evidence of ↓↓ hyolaryngealhyolaryngeal elevation, elevation, ↓↓
pharyngeal constriction, and/or pharyngeal constriction, and/or ↓↓ UES openingUES opening

New/Controversial TreatmentsNew/Controversial Treatments
TranscutaneousTranscutaneous NMES: NMES: VitalStimVitalStim
–– CarnabyCarnaby--Mann & Mann & CraryCrary, 2008 (cont.), 2008 (cont.)

Subjects completed: Subjects completed: 
–– 15 115 1--hour sessions (5 days/week for 3 weeks)hour sessions (5 days/week for 3 weeks)( y / )( y / )
–– VitalStimVitalStim paired with swallow hard and fastpaired with swallow hard and fast--MDTP MDTP 

protocolprotocol

Results: Results: 
–– Mean number of swallows per sessionMean number of swallows per session--45.0645.06±±27.527.5
–– Significant Significant ↑↑ in clinical swallowing ability (MASA)*, in clinical swallowing ability (MASA)*, 

functional oral intake (FOIS), body weight, and functional oral intake (FOIS), body weight, and 
patient perceptionpatient perception

New/Controversial TreatmentsNew/Controversial Treatments
TranscutaneousTranscutaneous NMES: NMES: VitalStimVitalStim
–– CarnabyCarnaby--Mann & Mann & CraryCrary, 2008 , 2008 (cont.)(cont.)

Results:Results:
–– ↓↓ in hyoid and laryngeal elevation postin hyoid and laryngeal elevation post--TX for 5 ml TX for 5 ml ↓↓ y y g py y g p

thin liquid but thin liquid but ↑↑ elevation for  10 ml nectar thick elevation for  10 ml nectar thick 
liquidliquid

–– Must consider this in light of Ludlow’s 2007 findingsMust consider this in light of Ludlow’s 2007 findings
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New/Controversial TreatmentsNew/Controversial Treatments
TranscutaneousTranscutaneous NMES: NMES: VitalStimVitalStim
–– Stimulation of throat regions w/ 2 sets of Stimulation of throat regions w/ 2 sets of 

electrodes on each side of the throat 3B electrodes on each side of the throat 3B 
(Bulow, et a., 2008)(Bulow, et a., 2008)

Stroke patients > 3 months postStroke patients > 3 months post--infarct (n=25)infarct (n=25)
Exclusion criteria included inability to evoke a Exclusion criteria included inability to evoke a 
pharyngeal swallowpharyngeal swallow

New/Controversial TreatmentsNew/Controversial Treatments
TranscutaneousTranscutaneous NMES: NMES: VitalStimVitalStim
–– Bulow et al., 2008 (cont.)Bulow et al., 2008 (cont.)

Randomly assigned to Randomly assigned to VitalStimVitalStim or traditional or traditional 
TXTX
15 115 1--hour sessions (5 days/week for 3 weeks)hour sessions (5 days/week for 3 weeks)
VitalStimVitalStim paired with swallow hard and fastpaired with swallow hard and fast
Traditional therapy determined by SLPTraditional therapy determined by SLP

New/Controversial TreatmentsNew/Controversial Treatments
TranscutaneousTranscutaneous NMES: NMES: VitalStimVitalStim
–– Bulow et al., 2008 Bulow et al., 2008 (cont.)(cont.)

ResultsResults
–– Patient satisfaction and nutritional intake significantly Patient satisfaction and nutritional intake significantly g yg y

improved following both TX, no group differencesimproved following both TX, no group differences
–– No preNo pre--and postand post--VFSS differencesVFSS differences
–– Poor correlation between outcome measurementsPoor correlation between outcome measurements

2 patients reported positive results from TX even 2 patients reported positive results from TX even 
though no objective VFSS improvements, though no objective VFSS improvements, 
patients advanced their own diet which resulted patients advanced their own diet which resulted 
in aspiration pneumoniain aspiration pneumonia
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New/Controversial TreatmentsNew/Controversial Treatments
TranscutaneousTranscutaneous NMES: NMES: VitalStimVitalStim
–– Was it the Was it the VitalStimVitalStim, mass practice or , mass practice or 

combination of the two that produced combination of the two that produced 
results?results?results?results?

–– Are results maintained?Are results maintained?
–– LongLong--term effects?term effects?

New/Controversial TreatmentsNew/Controversial Treatments

CrossCross--Systems EffectsSystems Effects
–– Expiratory Muscle Strength Expiratory Muscle Strength TrainingTraining

EMSTEMST--increase forced output of the expiratory increase forced output of the expiratory 
musclesmuscles
Utilizes principles of overloadUtilizes principles of overload
75% of MEP75% of MEP
Initially used to Initially used to ↑↑ voice and speech but findings voice and speech but findings 
showing positive effects on swallowingshowing positive effects on swallowing

New/Controversial TreatmentsNew/Controversial Treatments

EMST 150-Aspire Products
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New/Controversial TreatmentsNew/Controversial Treatments

CrossCross--systems Effectssystems Effects
–– Expiratory Muscle Strength TrainingExpiratory Muscle Strength Training

N=29 healthy adults N=29 healthy adults (Wheeler et al., 2007)(Wheeler et al., 2007)

11--session studysession study11 session studysession study
↑↑ amplitude and duration of amplitude and duration of submentalsubmental muscle muscle 
activationactivation

–– With overload of With overload of submentalsubmental muscles, can muscles, can 
impact swallowingimpact swallowing

New/Controversial TreatmentsNew/Controversial Treatments

Expiratory Muscle Strength TrainingExpiratory Muscle Strength Training
–– Wheeler et al. 2008Wheeler et al. 2008

N = 25 healthy adultsN = 25 healthy adults
Compared immediate effects of EMST,Compared immediate effects of EMST,Compared immediate effects of EMST, Compared immediate effects of EMST, 
MendelsohnMendelsohn maneuver, and effortful swallow to maneuver, and effortful swallow to 
normal swallow on measures of EMG activation normal swallow on measures of EMG activation 
and and hyolaryngealhyolaryngeal displacementdisplacement
↑↑ amplitude and duration of amplitude and duration of submentalsubmental muscle muscle 
activation with all three tasksactivation with all three tasks
EMST appears to impact vertical hyoid movementEMST appears to impact vertical hyoid movement

New/Controversial TreatmentsNew/Controversial Treatments

Expiratory Muscle Strength Training Expiratory Muscle Strength Training 
–– Pitts et al. 2009Pitts et al. 2009

N = 10 midN = 10 mid--stage PD patients w/ VFSS evidence stage PD patients w/ VFSS evidence 
of airway invasion during sequential swallowingof airway invasion during sequential swallowingy g q gy g q g
Completed 4 weeks of EMST at homeCompleted 4 weeks of EMST at home

–– 5 days per week5 days per week
–– 5 sets of 5 breaths completed sequentially5 sets of 5 breaths completed sequentially
–– Trainer set at 75% of the individual’s MEPTrainer set at 75% of the individual’s MEP

Improved effectiveness of volitional coughImproved effectiveness of volitional cough
Significant Significant ↓↓ in airway invasion in airway invasion 
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New/Controversial TreatmentsNew/Controversial Treatments

Expiratory Muscle Strength Training Expiratory Muscle Strength Training 
–– Troche et al. 2010Troche et al. 2010

N = 60 midN = 60 mid--stage PD patients w/ C/O stage PD patients w/ C/O dysphagiadysphagia
Randomized to EMST or shamRandomized to EMST or shamRandomized to EMST or shamRandomized to EMST or sham
Completed 4 weeks of EMST or sham at homeCompleted 4 weeks of EMST or sham at home

–– 5 days per week5 days per week
–– 5 sets of 5 breaths completed sequentially5 sets of 5 breaths completed sequentially
–– Trainer set weekly at 75% of the individual’s MEPTrainer set weekly at 75% of the individual’s MEP

New/Controversial TreatmentsNew/Controversial Treatments

Expiratory Muscle Strength Training Expiratory Muscle Strength Training 
–– Troche et al. 2010 (cont.)Troche et al. 2010 (cont.)

Significant Significant ↓↓ PAS score following treatment in PAS score following treatment in 
EMST groupEMST groupg pg p
Significant Significant ↑↑ in hyoid displacement during UES in hyoid displacement during UES 
openingopening

DysphagiaDysphagia TX TX in Stroke: Summaryin Stroke: Summary

Identify specific swallowing impairment not Identify specific swallowing impairment not 
just just dysphagiadysphagia symptomsymptom
Target TX for specific swallowingTarget TX for specific swallowingTarget TX for specific swallowing Target TX for specific swallowing 
impairmentimpairment
Most if not all individuals deserve a chance Most if not all individuals deserve a chance 
at rehabilitationat rehabilitation
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