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Best Practice, Best Outcome: Knowing Where to Start,
What to Treat, and How to Treat...Dysphagia!

Caryn Easterling, PhD, CCC, BRS-S
Assistant Professor
University of Wisconsin-Milwaukee
Assistant Professor
Department of Neurology
Medical College of Wisconsin
Milwaukee, W1

Where Does Evaluation Begin?
Defining the Problem

* Clinical Swallowing Examination
— Patient History

 Diseases associated with dysphagia
— Prior stroke (residuals?)
~ Neurologic diseases
— Head & Neck cancer with radiation

* Surgery associated with dysphagia
— Resection
— Anterior cervical fusion
— Carotid endarterectomy

Where Does Evaluation Begin?
Defining the Problem

* CSE

— Pulmonary status
« Current or prior intubation or trach
« COPD
« Aspiration pneumonia
— Current nutritional intake
+ NPO
- NGT
- PEG
L%
* Total Parenteral nutrition (TPN)
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Where Does Evaluation Begin?

Defining the Problem
* CSE
— Medications that may affect swallowing
— Status

* Functional prior to hospitalization
* Independent and active

* Required assistance

* Totally dependent

* Bed bound

Where Does Evaluation Begin?
Defining the Problem

* CSE
— PatientQ
« Describe your swallowing problem
« When did it begin?
« Is your swallowing problem worse?
« How often do you notice your swallowing problem?
— Intermittent, when?
« Do you have problems with specific types of food?
Do you cough, choke?
« Does food get stuck?
Do you avoid foods or liquids?
« Have you experienced weight loss?
Do you do anything to make swallowing easier?

Where Does Evaluation Begin?
Defining the Problem

Cognitive & Communication Assessment

Level of Consciousness

Alert — fully aware of stimuli, interacts
Lethargic — constant stimulation required

Obtunded - difficult to arouse cannot maintain alertness even with
constant stimulation

~ Stupor/Semi-coma ~ response only to persistent and vigorous
stimulation, responses when aroused are groans, incoherent

Coma ~ completely unarousable
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Where Does Evaluation Begin?
Defining the Problem
— Attention
* Focus/Concentration
* Neglect

— Sensory Neglect (inattention)
— Motor Neglect

— Spatial neglect

— Awareness of deficits

— Memory

Where Does Evaluation Begin?
Defining the Problem
* Evaluation of the Oral Mechanism
— Mucosa —appearance
— Saliva — pooling, loss
— Tongue — appearance

— Dentition — decay, loss (Langmore et al., 1998)

Where Does Evaluation Begin?
Defining the Problem

* Cranial Nerve Examination

— Infer aspects of potential pathophysiology

— Motor and sensory tasks provide valuable
information about the functional status of that
task

— Allows the clinician insight into unobservable
pharyngeal physiology
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Where Does Evaluation Begin?
Defining the Problem

* Cranial Nerve Examination
— Face
+ Sensation
« Symmetry
+ Nasolabial fold, forehead, circumorbital and circumlabial wrinkling
—indicating asymmetry suggesting unilateral weakness
— Lips
« Symmetry at rest, range of motion, symmetry and resistance
during functional activity
— Tongue
* Rest - fasciculations and wasting
* Symmetry, strength
* Taste, perception

Where Does Evaluation Begin?
Defining the Problem

* Cranial Nerve Examination
— Palate

* VP symmetry of movement on phonation of non nasal
phonemes

« Velar elevation and movement in response to gag
elicitation
— Larynx
* Elevation during swallow
* Vocal quality
« Cough

Where Does Evaluation Begin?
Defining the Problem

* Cranial Nerve Examination

— Dry swallow

« Initiation of voluntary swallow and reflexive swallow for
secretion management
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Where Does Evaluation Begin?
Defining the Problem

* Primary factors to consider in the
interpretation of the cranial nerve assessment

— Direct motor and sensory innervation patterns will
allow the clinician to bridge the gap between
observed behaviors and inferred physiology

Predictors of dysphagia from CSE

* Daniels et al., 1997, 1998
— Stroke
— Dysphonia
— Dysarthria
— Abnormal volitional cough
— Abnormal gag reflex
— Cough after trial swallow
— Voice change after trial swallow
* Any 2 of 6 features

Predictors...

* McCullough et al., 2000
— Fewer than 50% of items from CSE have adequate
inter and intrajudge reliabilty
— Reliability is critical for an exam to be meaningful

— Train as a group, develop definitions and train to
task = reliability of CSE
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CSE

* Mann Assessment of Swallowing Ability, Mann et al., 2000
— 24 items
— 15 to administer
— 4 categories
* General patient info
+ Oral prep
+ Oral
« Pharyngeal
~ Normal, mild, moderate, severs or nabilty to test

Does not include cognitive aspects, cranial nerve exam, or swallowing
impairment

Pulse Oximetry

* Willit enhance the CSE?
— First what are we measuring?
+ Oxygen saturation of arterial blood
+ Monitored during oral intake
« Criteria - >2 % change
— Contradictory results
* Accurate (Colins & Bakheit, 1997; Zaidi et al, 1995)
* No association between decrease in saturation and aspiration during
eating (Colodny, 2000; Leder, 2000)

— Are there concomitant underlying respiratory conditions?

Cervical Auscultation

Amplifying swallow or airway sounds during direct oral intake
— Stethoscope, microphone, accelerometer
— Improves fidelity and signal recording
(Taskashashi et al., 1994; Cichero & Murdoch, 2002; Hamlet et al., 1990;
Zenner, Losinski & Mills, 1995)
— “double click”
— Breath sounds — hollow or tubular
— Aspiration — flushing sound of material prior to initiation of the
swallow or when breath sounds are wet or changed after the swallow

— Poor inter rater reliability (Borr et al, 2007; Leslie et al., 2004)
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Where Does Rehabilitation
Begin?
Defining the Problem

— Purpose:

dysfunction

« Determine swallowing safety

maneuvers on swallowing

« Determine appropriate diet & therapy plan

« Instrumental Evaluation of Oropharyngeal Dysphagia

« Evaluate biomechanical and physiologic function and

« Identify effects of compensatory postures, strategies, and

Instrumental Evaluation

« Evaluation of Dysphagia
* Oral cavity
* Airway protection
» Esophageal influence on patient
symptoms and/or pharyngeal function

Dysphagia
Evaluation & Treatment

* Designed to meet individual patient
needs:
— Calibrated volumes & consistencies
— Sequential swallowing
— Language, attention, awareness, education,

memory, visuospatial and executive
functioning level of the patient

— Ability patient, family, & caregivers to manage
and carry-out treatment
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Instrumental Evaluation

+ Objective vs. Subjective Measures

— Penetration-Aspiration (P-A) Scale
+ (Rosenbek et al., 1998)

— What does it measure?
« Depth of airway invasion
* Response by patient
« Clearance by patient

Instrumental Evaluation

P-A Scale

No airway invasion

Laryngeal penetration with clearing
Laryngeal penetration with stasis
Penetration to the TVC with clearing
Penetration to the TVC without clearing
. Aspiration with clearing

. Aspiration with cough but no clearing
Silent aspiration

© N oA WN

(Rosenbek et al., 1998)

Instrumental Evaluation

Evaluate effects of compensatory
therapeutic strategies during evaluation
— Consistency

— Postures

— Maneuvers

— Sensory and motor response
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Variables Influencing Swallow Function -
Age

Increased

— Oral transit  (Cook et al., 1994; Shaw et al., 1995)

— Stage transition duration (Logemann et al., 2000; Robbins et al.
1992)

— Volume to illicit pharyngeal swallow

(Shaker et al., 1994)
— Airway invasion (Daggett et al., 2006; Daniels et al., 2004)
— Pharyngeal residue (cook et al., 1994)

Variables Influencing Swallow Function -
Age

Increased

— Intrabolus pressure (kern et al., 1999)

— Duration of swallow apnea (Hiss et al., 2001)

— Incidence of inhalation post swallow
(Martin-Harris et al., 2005)

Variables Influencing Swallow Function -
Age
Decrease

— Isometric tongue pressure (Robbins et al., 1995;
Steele et al., 2009)

— Onset of submental muscle contraction (ping et al., 2003)

— Extent of hyoid movement (kern et al., 1999;
Logemann et al., 2000)

— Pharyngeal and laryngeal sensation
— UES opening diameter (shaker et al., 1994)
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Variables Influencing Swallow Function —
Volume (increase)

— Bolus held more posteriorly in the oral cavity (Tracy et al., 1989)

— Decreased oral transit time (Rademaker et al., 1998; Tracy et al.,
1989)

— Decreased stage transition duration (Rademaker et al., 1998)

— Earlier onset palatal elevation (Dantas et al., 1990)

— Longer vp closure (Rademaker et al., 1998)

— Earlier onset anterior tongue base movement (Dantas et al.,
1990)

Variables Influencing Swallow Function —
Volume (increase)

— Earlier onset laryngeal movement (Dantas et al., 1990)

— Greater extent hyoid movement (Dodds et al., 1988; Logemann
etal., 2000)

— Greater duration laryngeal closure (Logemann et al., 1992)

— Greater intrabolus pressure (Jacob et al., 1989; Kern et al., 1999)

— Earlier onset UES opening (Cook et al., 1989)

— Increased UES opening diameter (Dantas et al., 1990)

— Increased duration of UES opening (Dantas et al., 1990)

— Earlier onset swallow apnea (Hiss et al., 2004)

— Duration of swallow apnea (Hiss et al., 2001)

Variables Influencing Swallow Function -
Consistency

N viscosity
— Greater oral transit time (pantas et al., 1990)
— Greater stage transition duration (robbins etal., 1992)

— Greater oral pressure (Pouderoux & Kahrilas, 1995; Shaker et al.,
1988)
— Greater amplitude and duration of contraction of

the inferior oo, suprahyoid and infrahyoid (ping et al.,
2003)
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Variables Influencing Swallow Function -
Consistency

N viscosity
— Greater duration of velar excursion (robbins et al., 1992)
— Greater laryngeal elevation (shaker et al., 1990)

— Greater UES opening diameter and duration (shaker
etal,, 1990)

— Later swallow apnea onset (uiss et al., 2004)

Variables Influencing Swallow Function -
Taste

Greater number of swallows for liquid (chee et al, 2005)
Decreased velocity of swallow (chee et al., 2005)
Increased pharyngeal pressure (paimer et al., 2005)
Increased submental amplitude (oing et al., 2003)
Earlier onset IH and SH contraction (ping et al., 2003)
Increased tongue pressure (pelletier et al., 2006)

Variables Influencing Swallow Function —
Type of Swallowing

* Sequential
— Decreased oral transit time (chi-Fishman & Sonies, 2000)
— Patterns of HLC (2)
* Lowering of HLC with lowering of epiglottis between
swallows
* Partial HLC elevation with continuted epiglottic
inversion between swallows (Daniels et al., 2004; Daniels &
Foundas, 20010)
— Increased stage trnsition duration (chi-Fishman & Sonies,
2000)
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Variables Influencing Swallow Function —
Type of Swallowing

* Sequential

— Decreased duration of UES opening
(Chi-Fishman & Sonies, 2000)
— Repetitive activation and partial deactivation of
surface EMG waveform patterns
(Chi-Fishman & Sonies, 2000)

— Reduced amplitude and velocity of hyoid

movement (Chi-Fishman & Sonies, 2002)

Variables Influencing Swallow Function -
Instruction

Cued

— Bolus held more posteriorly in oral cavity

(Daniels et al., 2007)

— Decreased oral transit time (Daniels et al., 2007)

— Decreased stage transition duration

(Daniels et al., 2007)

Dysphagia Treatment

Goals of rehabilitative treatment:
— Rehabilitate dysfunction

— Prevention of aspiration, dehydration &
malnutrition

— Re-establish oral intake
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Dysphagia Treatment

* Do you use
evidenced-based
treatment?

Slide 38
Levels of Research Evidence

L Well designed meta analysis of more than one
randomized controlled trial

« Il Well designed randomized controlled study
« Il Well designed controlled study without randomization

* IV Well designed non-experimental studies from more
than 1 group

* V  Expert committee report, consensus conference, clinical
experience of respected authorities
E
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Dysphagia Treatment
Compensatory vs. Rehabilitative Treatment
« Compensatory « Rehabilitative
— Instrumental evaluation — Alter swallow
— Manipulated by clinician physiology
— Limited cognition-required  — Good cognition-
— Immediate benefit, not required
permanent — Permanent
improvement in

function
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What rehabilitative treatment do we use?

* Understand the patient’s primary diagnosis
¢ Understand the swallowing disorder

* If exercise is used...understand the principles
of Rehabilitative Exercise Physiology

What do we know about
Strength Training?

« Strength training for speech
— Not supported by research findings
— Most patients with dysarthria have enough strength to
support the articulatory movement
* Forrest, 2002; Love, 2002
— Very little strength needed for speech

« Lip strength:10-20% of capacity needed for speech
« Jaw: 11-15%

— Range of motion and rate more important
* |s swallowing different? What do we know?

Changes in skeletal muscle with
aging compromise function

* Activity Level
¢ Hormonal changes
— Reduced muscle mass

* Reduction in fast twitch (Type Il) fibers
— Sarcopenia = decreased strength

* Do these changes predispose for dysphagia?
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Normal changes in swallowing
with aging

* Decreased sensitivity of the pharynx and
supraglottal area

— Avivetal, 1994
— Hudson, Daubert, & Mills, 2000
— Kawamura & Easterling, 2004

* Aneed for larger pharyngeal volumes to

trigger a reflexive pharyngeal swallow
— Chaudhuri et al., 2002

— Shaker et al., 1994

— Kawamura & Easterling, 2004

Normal Changes in Swallowing with Aging

* Decreased ability to produce saliva
— Gilbert, Heft, & Duncan, 1993

Decreased tongue pressure during bolus
transit

— Robbins et al., 1996

* Diminished tongue strength

— Nicosia et al., 2000

Slower oral and pharyngeal bolus transit
— Logemann & Kahrilas, 1990

Normal Changes in Swallowing with Aging

* Reduced anteroposterior UES opening during
swallowing

~ Logemann, 1990
~ Shaker etal,, 1994

* Loss of dentition that diminishes the ability to
manipulate the bolus
— Chauncey, Muench, Kapur, & Wayler, 1984
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What if the elderly patient has a
neuromuscular impairment ?

Define Weakness:

« Define Strength:
*  Reduced ability to produce force in isolation *  Resistance by examiner
or in activity that demands endurance . 10P1

* Define ROM:

Define Endurance:
Repetitive resistance,
sustained resistance

* Reduced ROM and speed:

Often interpreted as reflecting weakness

ROM does not measure weakness

What deficit = swallow problem?

How much ...

* Weakness?
* Diminished sensation?
* Altered endurance?

...must be present to result in dysphagia?

What will exercise training affect?

Modifications to the nervous system
Better performance

Result of more or faster motor neuron recruitment
More force production

Better coordination and precision of movement
Hamdy et al., 2000 — cortical motor map

reorganization in response to sensory
stimulation
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What will exercise training affect?

* Increase strength (overtime)
* Muscle fiber adaptation: shift to slow contracting,
fatigue resistant fiber type (Type I)
* Hypertrophy (five to six weeks)
« Greater force generation capability
* Goal of strength training!

“Exercise How To”
How can the patient get stronger?

« Strength Training Principles
— Overload
* Stress the muscles beyond their normal work load
~ Swallowing is submaximal
— Progressive change of work load
« Strength gained by
~ Increasing resistance or repetitions performed
— Recovery
* Exercise the muscles
— Rest every other day in order to recover / rebuild between sessions
~ Whatis the recovery period?

“Exercise How To”

« Strength Training Principles (cont.)
— Specificity
+ Strength does not generalize to movement that is not
like the exercise movement
— Eg., progressive weight lifting does not improve endurance
— Endurance: is the ability to move against low resistance over
long period of time
« Strength training for muscle movement in one direction
does not improve the muscle strength in another
direction
— Push-up vs. bench press
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Exercise

« Specificity requirements:
—Target specific weakened muscles

—Incorporate movements very similar to

those used during the desired target
function

Oral Motor Exercise

* |s OM Treatment appropriate for my Client?
Assessment

— Understand the primary diagnosis
— What affect does the impairment have on the
peripheral nervous system
* Cranial Nerve Exam

— What degree do those impairments contribute to
the swallowing problem

Oral Motor Treatment
* Treatment Planning

— Identify the treatment that targets the deficit
« Isit weakness? Spasticity?

— Search the literature to assess the level of evidence
« Contraindications?

— Determine whether adequate rationale exists for

proceeding with treatment?

« Severity of problem
* Presence of risks
« Can the patient perform the exercise?

— Design the program to address frequency, duration

— Document change
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Strength Training - Exercises

— Speech therapy vs. ROM & Strengthening Exercises
(Logemann etal,, 1997)
« Oropharyngeal CA

+ Determine effect of speech vs. swallow therapy

—1 & 3 month intervals post-op and the measured
changes in speech and swallow function
+ 102 patients received speech therapy

* 92 received swallow therapy - including ROM, sensory
enhancement and maneuvers

— Strength Training: Maneuvers, falsetto, effortful breath-hold

Strength Training - OM Exercises

Results:

« Significantly better swallow measures in the ROM / Exercise
group compared to speech therapy group

— Greater number of bolus types and volumes during VFSS
re-evaluation
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Strength Training - OM Exercises

Case study (Sullivan et al., 2001)

— Effect of tongue strengthening exercises in a
surgically treated oral cancer patient

— Improvement in tongue strength and swallow
function

Functional Outcome:

— Diet options expanded with exercise program
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Strength Training - OM Exercises

* Randomized study examining tongue strength and
function related to swallowing
(Lazarus, et al., 2000)
— 31 healthy subjects ( 20-29 yrs)
— Randomized Groups
* Noexercise

+ Exercise with standard tongue strength exercises — tongue
depressor

« Exercise group with IOPI
— Baseline measures
— 1 month post — baseline

Strength Training - OM Exercises

* Target Outcome
* Strength - Isometric with biofeedback
* Endurance - sub max / repetitions
* Exercise
— 10 repetitions
— 5 times per day/ 1 month

Strength Training - OM Exercises

* Results:

— Mean max tongue strength and endurance
significantly increased in tongue depressor & I10PI
groups

— No significant difference between group treated
with tongue depressor and those with IOPI

+ Objective vs. subjective measure of progressive loading
of muscle group
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Strength Training - OM Exercises

* Robbins et al., 2005
— Healthy elderly

— 8 week - tongue strengthening exercise program
* IOPI

— Results:
* Maximum strength - significant increase
* Maximum tongue volume - increase

* Pharyngeal clearance improved

Strength Training - OM Exercises

Kays et al., 2004
— Stroke patients

— Eight week tongue strengthening exercise program
Results:

— Maximum tongue strength - significant increase
— Swallow efficiency improved

* Less residual

« Improved P/A scores

* Improved SWAL - QOL

Let’s review some exercises!
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Mendelsohn Maneuver

Purpose:

— To accentuate and prolong superior and
anterior laryngeal excursion

— To increase the extent and duration of upper

esophageal sphincter (UES) anteroposterior
deglutitive opening

— An exercise to improve laryngeal elevation
during swallowing

Mendelsohn Maneuver

Applicability

— Patients who exhibit reduced superior and anterior
laryngeal excursion and consequent reduced UES
opening

Instruction

— Swallow normally. Feel your Adam’s Apple lift during
the swallow. Swallow again. During this swallow hold
the voice box up with your neck muscles for several
seconds during the swallow and after if possible, then
allow your voice box to return to rest.

Mendelsohn Maneuver

Case studies of stroke and oral CA pts

— Lazarus et al., 1993; Logemann et al., 1990
Studies in healthy adults

—Logemann et al., 1991, 2002

Measured temporal and biomechanical
parameters and bolus flow patterns

* VSS
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Mendelsohn Maneuver

Results:

—Improved timing and coordination of
pharyngeal events

—Elimination of aspiration

—Increased duration of hyolaryngeal
excursion with longer UES opening

Mendelsohn Maneuver

Kahrilas et al., (1991)

* Increase strength and range of motion
— Increased effort
— Neuromuscular activation?

* Increase endurance

Ding et al., (2002)

* EMG - MM compared to normal swallow

« Significant increase in suprahyoid muscle group
activity

Effortful Swallow

» Purpose:

—To improve tongue base retraction and
reduce residue in the valleculae after
swallow

» Applicability

—Patients who exhibit residue in the

valleculae after the swallow
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Effortful Swallow

* Instruction:

—Swallow normally, but squeeze very
hard with your tongue and throat
muscles throughout the swallow

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

Effortful Swallow

Increased muscular effort during swallowing
Hind et al., 2001

64 healthy subjects, 45 to 93 yrs.
Compared

— 3 ml spontaneous swallow

— 3 ml effortful swallow

Measured biomechanics and bolus flow
patterns from manometry & videofluoroscopy

Effortful Swallow

* Results:
— Significantly greater oral pressures
« between tongue and palate
« between tongue base and pharyngeal wall
— Durational measures significantly longer
with effortful swallow
« Hyoid anterior excursion
« Laryngeal vestibule closure
« UES opening
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Effortful Swallow

Huckabee & Steele (2006)
* Increased pressure

— When patient was told to increase tongue to
palate contact

— Resulted in increased oral and pharyngeal
pressures

— Directions matter!

Effortful Swallow

* lazarus et al., 2002
— Comparison of:
« effortful swallow, SSG, tongue hold, Mendelsohn
—Aim
* Which resulted in the greatest BOT- PPW pressure &
most efficient pharyngeal bolus clearance
— Measured
* Peak pressures at BOT-PPW
* Duration of BOT-PPW contact
* % pharyngeal residue

Effortful Swallow

* Greatest BOT-PPW pressure generated
— Effortful Swallow
— Second best - Tongue Hold

* Longest duration of BOT-PPW contact
— Mendelsohn Maneuver

* Least pharyngeal residue:
— Effortful Swallow
— Mendelsohn Maneuver
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Rehabilitative Techniques:
Are Maneuvers Exercise?
« Effectiveness of treatment using
maneuvers
* What are the results:
— Muscular strength
— Endurance
+ Contraindications:
— Pulmonary status
— Cognition, comprehension

— Intact memory or ability to use compensatory memory
strategies

Tongue Holding Maneuver
Masako Maneuver/Exercise

+ Purpose:

— To exercise the glossopharyngeus muscle and
improve tongue base to pharyngeal wall
contact

- Fujiuetal., 1996; Logemann et al., 1997

— Increases tongue base strength

« Lazarus et al., 2003
« Applicability

— Patients with reduced tongue base/pharyngeal
wall movement, contact

Tongue Holding Maneuver
Masako Maneuver/Exercise

* Instruction

— Put the tip of your tongue between your
teeth. Hold it there. Don'’t let your tongue
go. Swallow.

— Do not use food or liquid with this exercise




Slide 79

Slide 80

Slide 81

Tongue Holding Maneuver
Masako Maneuver/Exercise
* Passive load vs. progressive load
* While performing a dry swallow

* Increase muscular work

Masako Maneuver

Lazarus et al., 2002

« 3 patients : H & N Cancer

» Concurrent manometry &
videofluoroscopy

* Masako Maneuver:
—improved tongue base posterior motion

— pressures at the tongue base-pharyngeal
wall level

Progressive loading

* Masako Maneuver, Effortful Swallow and
Mendelsohn Maneuver

— Do not allow for measurement of progressive
loading

— Maximum strengthening limited

* by the inability to accurately measure workload
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Cross-System Interaction

* Peripheral system - Central Nervous System
Overlap
* What's going on?
— Effecting: Higher levels of motor control and
coordination
— Oro-facial-laryngeal system

« organized in a manner that is largely task independent
through a shared network of brain regions
* modulated by task demands

Rehabilitative Techniques
Exercise: Cross System Effect?

« Lee Silverman Voice Treatment

— Targets high phonatory effort to facilitate TVF
adduction and respiratory support in PD

— Swallowing studied in 8 pts with PD
* Sharkawi et al., 2002

— Shorter oral transit times

— Reduced oral residue

— Improved timing of pharyngeal initiation

Rehabilitation Techniques
Exercise: Cross System Effect?
¢ Palmer et al., 2004

— Lee Silverman Voice Therapy (LSVT)
— Increased tongue strength
— Improved QOL
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Rehabilitation Techniques
Exercise: Cross System Effect?

* Sapienza (2005)
— Respiratory Strength Training
* Improved swallow function
« Increased hyoid excursion during swallows
* Reduced pharyngeal residue during swallows
* Reduced aspiration during swallows

Physiologic Basis of the Shaker Exercise

Rationale for Development of an
Exercise for Augmentation of UES
Opening

Deglutitive UES Biomechanics

Fundamental Principles of the Shaker
Exercise
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Mechanisms of UES Opening

distraction

« external traction by supra-sphincteric
structures (suprahyoid muscles)

compliance

« intrinsic property of muscle stretch
relaxation

+ nervous mediation of muscle tone
distension

« internal stress by intrabolus pressure

Augmentation of Deglutitive UES
Opening in the Elderly by Exercise

The Shaker Exercise

Conclusion

“...deglutitive UES opening is amenable to augmentation by
exercise aimed at strengthening the UES opening muscles.
This augmentation is associated with...an increase in the
swallow-induced anterior excursion of the larynx and results
in a decrease in hypopharyngeal intrabolus pressure
suggesting a decline in pharyngeal outflow resistance...”

from Shaker R, Kern M, et al.
“Augmentation of deglutitive upper
esophageal sphincter opening in the
elderly by exercise”, AJP 272:
G1518-G1522, 1997.

E R
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Clinical Outcomes of the
Shaker Exercise in
Dysphagic Patients

Shaker Exercise

Isometric
— Static strength exercise
* Involves resistance without movement

* Tension develops in the muscle but the muscle does not shorten or

lengthen
« Limb: pushing against a wall
* Valsalva manuever
Isokinetic
— Dynamic strength exercise
« Involves resistance at a constant speed
« Muscle shortens against an accommodating resistance that

matches the force produced by the muscle throughout the full
range of motion

Slower speeds produce greatest gains

Shaker Exercise

Shaker Exercise consists of:

3 repetitive one-minute sustained head raises in
supine position, interrupted by a one-minute rest
period.

30 consecutive repetitions of head raising in the
supine position.

Head is raised high and forward enough to see the
toes without lifting the shoulders off the ground.

(Shaker et al. AJP 272 (Gastroenterol Liver Physiol 35):G1518-1522,1997)
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Shaker Exercise

Patients Enrolled:
* Twenty-seven tube-fed dysphagic patients
— Post-deglutitive residue

— Post deglutitive aspiration confirmed by
videofluoroscopic swallow study

* Ages 62-89 yrs (mean: 73 yrs = 1 yrs)

Shaker Exercise

Inclusion Criteria:
* Patients with pyriform sinus residue
* Patients with post deglutitive
aspiration
* Able to perform the Shaker Exercise
independently
* Patients on g-tube or j-tube feedings

Shaker Exercise

Exclusion Criteria:
*S/P Cervical Spine Surgery

e Patients unable to perform the
Shaker exercise independently

e Patients with tracheostomy
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Shaker Exercise

We measured:

* anterior and superior hyoid & laryngeal
maximum excursion

* maximum A-P UES opening diameter
® height and width of pyriform sinus residue

CONCLUSION

Shaker Exercise is effective in
restoring oral feeding in patients with
deglutitive failure due to abnormal
upper esophageal sphincter opening
irrespective of the underlying etiology
and duration of dysphagia

Rehabilitative Techniques
Exercise

» Development of the Shaker Exercise
Observed & measured biomechanical

compromise

« Decreased deglutitive A-P opening

diameter of the UES

« Decreased anterior excursion of larynx
« Pyriform sinus pooling

« Post-deglutitive aspiration
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Rehabilitative Techniques
Exercise

 Shaker Exercise: Isometric-Isokinetic Exercise

— Strengthen the suprahyoid muscle group
Jurell et al., 1996; 1997
Ferdjallah et al., 2000

— Increase the anterior deglutitive movement of the
larynx

— Increase biomechanical traction force to the relaxed
UES

— Increase the deglutitive A-P opening diameter of the
UES

— Decrease the pyriform sinus residual
— Prevent post-deglutitive aspiration by achieving above

Rehabilitative Exercise:
Do we have a guarantee?

 Patient’s ability to attain and maintain
exercise goals?
— Consideration for successful clinical outcomes

— Attaining and Maintaining Exercise Goals
Colangelo et al., 1999; Easterling et al., 2005

Attaining and Maintaining
Isometric and Isokinetic Goals of the
Shaker Exercise

Aim
To determine:
— Exerciser compliance among healthy older adults
— Number of days required to attain:
« Isometric goal - 60 seconds X3
« Isokinetic goal - 30 repetitions
— Rate & reason for exerciser drop-out
— Complaints associated with performance of the
Shaker Exercise
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Methods

Twenty-six non-dysphagic healthy older adults - able to exercise
independently

Viewed a videotaped demonstration and demonstrated accurate

performance

Received an Exercise Log

— A Speech Pathologist visited each enrollee once per week

4 randomly selected adults received VSS & measurements:

+ Maximum anterior hyoid and laryngeal excursion
+ Maximum superior hyoid and laryngeal excursion

+ Maximum anteroposterior UES deglutitive opening
diameter

Conclusions

Duration to attain Shaker Exercise performance goals vary among
healthy older adults.

Performance of the Shaker Exercise can be associated with mild
muscle discomfort that resolves spontaneously after the first week.

Isokinetic exercise goal appears to be easier to attain than the
isometric goal

These findings indicate the need for a more structured and
progressive plan for reaching the necessary exercise performance.

Further studies are needed to determine the minimal duration and
repetitions of the Shaker Exercise required to augment UES
opening. Easterling et al., 2005

Does Exercise Aimed at Improving
Deglutitive Function Affect Voice?
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Results

10/21 participants:
— Deglutitive biomechanical measures & DSI Scores

improved following six-weeks of performing the Shaker
Exercise

In 11/21 participants:

— No significant change in deglutitive biomechanical
measures or DSI

In 5/5 controls:
— DSl Scores did not change over the six-week period

Conclusions

« Strengthening of the extrinsic laryngeal
muscles may improve vocal range and stability
in older adults

* Alarge randomized control study including
daily monitoring of exercise accuracy and
compliance is warranted to evaluate the affect
of this exercise on deglutition as well as voice

Shaker Exercise

Recent studies show Shaker Exercise

—SsEMG

— Induces fatigue in SCM, IHM and SHM

— SCM fatiguing first

Aim of the current study

— Measure progressive fatigue induced by the
isometric portion of the Shaker Exercise

— by recording the rate of change of the median

frequency of power spectral density function from
SEMG
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Shaker Exercise

* We compared SEMG data of fatigue related changes
— 5 healthy older adults (mean: 73 yrs)
— Exercise protocol six weeks
— Pre and post exercise measures
* 20,40 & 60 sec. isometric hold durations
* Results:
— SCM fatigue initially but after six weeks of exercise showed
improved fatigue resistance
+ SCM strengthened (20 second trial)

— SHM & IHM improved contractility and improved fatigue
resistance

White, Easterling, Roberts, Wertsch, Shaker, in press

Shaker Exercise

* Contributions to Thyrohyoid Shortenting

— Mepani R, Antonik S, Massey B, Kern M, Logemann J, Pauloski B, Rademaker A,
Easterling C, Shaker R. (2009)

* Comparison to Traditional Therapy
— Logemann JA, Rademaker A, Pauloski BR, Kelly A, Stangl-McBreen C, Antinoja
J, Grande B, Farquharson J, Kern M, Easterling C, Shaker R. (2009) A

study comparing the shaker exercise with traditional therapy: a
preliminary study.

Thank Youl!




