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Abstract As deglutologists, we strive to use the best evi-
dence available in the treatment of swallowing disorders.
Evidence-based medicine is a bottom-up approach that
thoughtfully combines the best external evidence with indi-
vidual clinical expertise and the patients’ choice reflective of
their clinical state and preferences for their specific care plan.
Evidence-based medicine is not restricted to randomized
clinical trials and meta-analyses; rather, evidence-based
medicine includes our ability to discriminate the best external
evidence with which to answer clinical questions and then
skillfully and appropriately being able to apply this evidence
in the care and treatment of our patients (Sackett et al. in
BMIJ 312:71-72, 1996). Translation of efficient and effective
dysphagia rehabilitative clinical practice implies the need to
use treatment that has proven therapeutic value, yields
measurable physiologic results and most importantly allows
appreciable qualitative outcomes for the patient.
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Rehabilitative Approaches

Management of deglutitive disorders includes compensatory
strategies such as alterations to diet consistency and postural
changes of head turn and chin tuck during swallowing. These
compensatory management approaches alter or improve the
physiologic swallow function only as the strategy is being
employed. Frequently, compensatory strategies are used in
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combination with rehabilitative approaches, thereby allowing
patients with dysphagia to take food by mouth. Compensatory
strategies do not alter the physiologic dysfunction permanently.

In contrast, rehabilitative approaches alter the physiology
of the swallow permanently. Rehabilitation of deglutitive
disorders can employ skill training or muscle strength training.
Skill training and muscle strength training focus on perma-
nently altering abnormal physiologic function of swallowing.

Strength training exercises for striated muscles alter the
effects of muscle weakness or sarcopenia that accompanies
normal aging. Sarcopenia is preventable and reversible.
Muscle weakness may also be a result of decreased phys-
ical activity accelerated by disuse and acute or chronic
illness [2-5]. Resistance training can increase muscle
strength, coordination, and hypertrophy. Principles of
exercise physiology have been foundational in the research
and design of rehabilitative strength treatment regimens for
deglutitive disorders. Successful strength training programs
for rehabilitation of deglutitive disorders are based on
exercise principles of overload, progression, intensity,
adaptation, reversibility, specificity, and recovery [6].

Rehabilitation approaches using skill training emphasizes
learning or re-learning a sequence of movements. The skill
re-learning or rehabilitation of the skill occurs as the patient
attempts a challenging action or movement and practices that
movement repeatedly. The skill training rehabilitative
approach has been successful when it has been accompanied
by visual feedback such as SEMG biofeedback [7, 8].

Rehabilitative Treatment
Both strength and skill rehabilitative treatment techniques

alter the physiology of a specific aspect of the disordered
deglutitive process [9]. A particular rehabilitative treatment


http://crossmark.crossref.org/dialog/?doi=10.1007/s00455-016-9769-8&amp;domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1007/s00455-016-9769-8&amp;domain=pdf

C. Easterling: What Have We Done, What are We Doing, and Where are We Going? 51

is chosen after evaluation and analysis of the patient’s
deglutitive dysfunction using an instrumental technique
such as endoscopy or fluoroscopy.

Rehabilitative treatments include exercise and maneu-
vers and are indirect, without food or directly utilizing food
or liquid in the treatment regimen. Rehabilitative treatment
requires the patient to have the adequate cognitive ability
to appreciate the purpose, derive benefit treatment, and be
able to complete the chosen treatment program [9].

Maneuvers

The Mendelsohn Maneuver and the effortful swallow are
rehabilitative maneuvers. These maneuvers demand
increased muscular effort by the patient and have been
shown to alter timing, bolus flow, and therefore the dura-
tion of physiologic swallow events. Effectiveness of a
maneuver in altering the deglutitive physiologic function
varies and therefore should always be performed during the
instrumental evaluation.

The Mendelsohn Maneuver requires the patient to
identify the time during the swallow when there is maximal
laryngeal elevation and then be able to hold the elevation
for several seconds as the bolus is completely swallowed
[9]. The effectiveness of this maneuver on normal swallow
function has been studied in normal healthy adults [10, 11],
in patients with neurologic disease [12—-14], and those with
head and neck cancer [15]. The Mendelsohn Maneuver
increases the extent and duration of anterior and superior
laryngeal excursion [12—14] and the extent and duration of
deglutitive upper esophageal sphincter (UES) opening
diameter [9, 10-13]. Prolonged duration of tongue base-to-
posterior pharyngeal wall contact, improved bolus clear-
ance, and elimination of aspiration have also been reported
as beneficial outcomes [11-15]. The Mendelsohn Maneu-
ver could be considered a strengthening and skill training
or re-learning rehabilitative treatment for dysphagia as it
has been used to improve deglutitive function in patients
post stroke during an intense two-week program utilizing
sEMG to enhance the quantitative physiologic deglutitive
and qualitative patient outcomes [14]. This maneuver and
the effortful swallow have been found to increase tongue-
to-palate contact when studied in healthy volunteers [16].

The effortful swallow requires the patient to consciously
increase muscular effort. The effortful swallow decreases
post-deglutitive pharyngeal residue by improving reduced
tongue base retraction and pharyngeal constriction. The
effectiveness of this maneuver has been studied in normal
individuals [16-20] and in patients with neurologic dys-
function [20]. The effortful swallow results in greater
duration and exertion of oral and pharyngeal pressure
during the swallow [18-23], reduced depth of laryngeal

penetration and increased base of tongue retraction during
the pharyngeal swallow [19-22], duration of maximum
anterior hyoid excursion, laryngeal vestibule closure, and
extent of superior hyoid excursion [23]. Nekl and col-
leagues noted increased esophageal contractile pressure
amplitude and improved esophageal clearance as a result of
the effortful swallow [24]. Contradictions in research
findings underscore the necessity for patients to perform
the specific maneuver during the instrumental evaluation to
determine its effectiveness for each patient.

Lingual Strengthening

Benefits derived from regimens of lingual resistance
exercises have been studied in dysphagic patients with
head and neck cancer [25] and stroke and in healthy young
and older adults. The studies including healthy young and
older adults and patients post stroke have shown that lin-
gual resistance exercise increased tongue strength, result-
ing in decreased oral transit time, improved tongue
pressure during swallowing, improved tongue base-to-
posterior pharyngeal wall pressure [26-31], and have
shown a correlation between tongue strength, oral transit
time, and efficient bolus clearance [31]. Protocols showing
positive patient outcomes have differed in frequency and
duration of the regimen. Discrepancies in patient outcomes
have been shown specifically in patients with head and
neck cancer. Lazarus and colleagues conducted a RCT
comparing lingual exercise plus traditional therapy versus
traditional therapy alone in 23 patients with head and neck
cancer measuring maximum tongue pressure, salivary flow,
and quality of life. No significant change in tongue strength
or quality of life was found [25]. Other studies of patients
with head and neck cancer do not support positive out-
comes post lingual strength training [25, 32]. The varied
successful outcomes post lingual strengthening may
depend on the exercise protocols used as the protocols vary
in frequency of repetition, number of repetitions, and the
exercise load for each patient group.

Masako Maneuver

The propulsive pressure exerted on the bolus as the tongue
base-to-posterior pharyngeal wall contact occurs propels
the bolus through the pharynx. If the contact is incomplete,
the swallow would be inefficient resulting in post-degluti-
tive pharyngeal residual. The Masako Maneuver is a
resistance strength training exercise that has been studied
in healthy adults and patients with head and neck cancer,
resulting in the improvement in tongue base-to-posterior
pharyngeal  wall contact during the swallow
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[27, 28, 33-36]. This maneuver was designed to reduce
vallecular residue by increasing pharyngeal constrictor
contraction and compensating for decreased tongue base
retraction. Recently, the Masako Maneuver has been shown
to improve oral lingual strength [34]. The Masako
Maneuver is performed without food or drink to prevent
bolus loss and potential bolus aspiration during perfor-
mance of the maneuver [34]. The exact protocol that is the
frequency and the duration of each tongue hold for best
patient outcomes has not been determined.

The Shaker Exercise

The Shaker Exercise, an isometric and isokinetic exercise
performed for six weeks, is designed to strengthen
suprahyoid muscles, thereby improving anterior laryngeal
excursion and the traction force applied to increase the
deglutitive anteroposterior UES opening diameter [37, 38].
Initial trials included healthy young and elderly subjects.

Additionally, a randomized clinical trial was conducted
in a heterogeneous patient group (including stroke patients
and patients with head and neck cancer) of tube-fed
patients with post-deglutitive pyriform sinus residue and
aspiration [38]. Results showed improved physiologic and
functional outcomes including resumption of oral intake
after completion of the exercise regime. The Shaker
Exercise was found to improve deglutitive biomechanical
measures of anterior hyolaryngeal excursion related to
increased deglutitive anteroposterior UES opening diame-
ter, decreased post-deglutitive pyriform residuals, and
elimination of post-deglutitive aspiration in all patients
regardless of etiology or duration of dysphagia. The Shaker
Exercise is not appropriate for dysphagic patients with pre-
or intra-deglutitive aspiration [38].

Expiratory Muscle Strength Training

Expiratory muscle strength training (EMST) utilizes a
resistive adjustable pressure threshold device that
strengthens the muscles of expiration by increasing the
expiratory load during breathing exercises. The EMST
protocol for optimal patient outcomes has not been stan-
dardized and varies by frequency, intensity, and duration
across studies [39-48]. EMST has used for 4 weeks of
exercise and been shown to improve expiratory pressure in
healthy young adults and patients with Multiple Sclerosis
and Parkinson’s disease [39-48]. Because of the docu-
mented importance of the suprahyoid muscles in swal-
lowing biomechanics, the wuse of the EMST
adjustable resistance device by patients as an activator of
the suprahyoid muscle group was studied [46]. The results
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showed that EMST significantly improved maximum
expiratory pressure (MEP) and activation in the suprahyoid
muscles, improved hyoid elevation [43-47], reduced aspi-
ration [44, 47], and increased cough force [40, 41, 43]. The
study found that maintenance programs were required to
support positive rehabilitative gains [48]. Wheeler-Hegland
and colleagues studied healthy adults during a single trial
with the EMST device during three swallow tasks: normal
swallow, effortful swallow, and Mendelsohn Maneuver.
All three tasks were associated with greater hyoid dis-
placement than the EMST task; however, the EMST con-
tributes to increased and prolonged submental muscle
activity similar to the effortful swallow and Mendelsohn
Maneuver [45].

Transcutaneous Electrical Stimulation

The use of transcutaneous electrical stimulation (TES) for a
particular physiologic deglutitive disorder or patient popu-
lation has not been well defined. There is little evidence that
the use of TES improves or has a positive effect on swal-
lowing [49, 50]. Despite the lack of evidence for the use of
TES or positive outcomes for dysphagic patients, a survey of
clinicians in the US reported that TES was the most com-
monly used dysphagia adjunctive modality [51]. Perhaps, the
most appropriate use of this type of neurostimulation is when
combined with behavioral therapies [52]. A RCT comparing
TES therapy combined with standard traditional therapy in a
group of patients with head and neck cancer found no value
for use of TES when comparing the pre- and post-therapy
outcomes of patients [53]. A 5-year, 16-site randomized
controlled trial enrolled 170 head and neck cancer patients
into an active (electrical stimulation and swallow exercise)
or control (sham electrical stimulation and swallowing
exercise) arm of the trial. The conclusion of this study was
that the addition of electrical stimulation to swallowing
exercises resulted in worse swallowing outcomes than
exercise-alone patient [54].

Promising Future Directions in Dysphagia
Rehabilitation

Respiratory Swallow Training: Rehabilitative Skill
Training

The coordinated reciprocity of breathing and swallowing is
paramount for efficient, safe, and successful swallowing.
Martin-Harris and colleagues studied retraining breathing
and swallowing coordination using biofeedback with thirty
patients with head and neck cancer and chronic dysphagia.
The patients were trained to initiate swallowing during the
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mid-expiratory phase of quiet breathing and continue to
expire after swallowing. The training used visual feedback
to train the skill of coordinating breathing and swallowing.
The patients experienced improvements in respiratory
swallowing coordination with favorable effects in airway
protection and bolus clearance [55].

Strengthening of the pharyngeal muscles by Swallow
Resistance Exercise Device (SRED)—Rehabilitative Mus-
cle Strengthening.

Shaker and colleagues have studied a way to strengthen
the pharyngeal muscles via the Swallow Resistance Exer-
cise Device or SRED. The sRED is worn on the neck and
applies adjustable resistance load against the anterosupe-
rior movement of the hyolaryngeal complex during repet-
itive swallowing. Repeated swallowing against the
resistance from the sRED induced fatigue in the pharyngeal
peristalsis and therefore may have potential to strengthen
the pharyngeal contractile function [56].

Conclusions

Application of research evidence and achievement of
positive patient outcomes depend on the clinician’s
understanding of the physiologic deglutitive disorder and
the application of appropriate rehabilitative treatment for
that disorder. The choice of the most appropriate rehabil-
itative treatment is made through critical evaluation and
analysis coupled with an understanding of the available
research evidence, clinical experience, and consideration of
the patient’s objectives and goals.

As deglutologists, we strive to utilize treatment tech-
niques with sound theoretical and methodological research
support. The body of research pertaining to treatment
techniques for dysphagia includes relatively small numbers
of subjects, and many studies which have not been con-
trolled for effects of aging, disease, treatment dose on
outcome, patient compliance issues, etc. The studies
mentioned in this article provide primarily evidence Levels
11, IV, and V. Further research is needed to establish the
efficacy of rehabilitative treatment for specific deglutitive
disorders and to establish treatment dosage to insure cost
effectiveness and positive patient outcomes.
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