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contact postoperatively and enabling the patient to control and propel the bolus
more ef ciently (see Figure 6.3). After resection of part of the tongue, patients
often indicate that it feels as if their tongue ts their mouth again with the
prosthesis in place. Without the prosthesis, the patient has a large oral cavity
and a very small tongue that is incapable of controlling food in the mouth for
chewing or swallowing.

These intraoral prosthetics are usually constructed by a maxillofacial pros-
thodontist in cooperation with the swallowing therapist. Construction should
begin within the rst 4 to 6 weeks postoperatively to prevent the patient s devel-
opment of poor habits for swallowing that will need to be dishabituated when
he or she receives the prosthesis.

Figure 6.3. Diagrams of palate lowering/palate augmentation prostheses for a surgically
treated oral cancer patient.
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Therapy Procedures by Category

Therapy procedures are designed to change swallow physiology, in contrast to
compensatory strategies, which are designed to eliminate symptoms. Therapy
procedures are generally designed to improve range of motion of oral or pharyn-
geal structures, to improve sensory input prior to the swallow, or to take volun-
tary control over the timing or coordination of selected oropharyngeal move-
ments during swallow (Logemann, 1983). Therapy procedures generally, but not
always, require the patient to follow directions and practice independently of
the clinician to get best effect. This section on therapy procedures describes
procedures by category. Later in the chapter, procedures are discussed according
to speci ¢ swallowing disorders.

Direct Versus Indirect Therapy

One of the important decisions in management of the patient with disordered
feeding, as introduced in the rst paragraph of this chapter, is whether to work
directly on swallowing that is, to introduce food into the mouth and attempt
to reinforce the appropriate behaviors and motor control during the swal-
low or to work indirectly on swallowing, using exercises to improve those
neuromotor controls that are prerequisites for normal swallowing or to practice
swallowing on saliva only. In general, this decision is made on the basis of infor-
mation on aspiration gained from the radiographic study. Any of the therapy
procedures described here can be done indirectly or directly.

Indirect therapy involves exercise programs or swallows of saliva, but no
food or liquid is given. Indirect therapy is used in patients who aspirate on
all food viscosities and volumes such that they are unsafe for any oral intake
(Logemann, 1983; Neumann, 1993). Even swallow maneuvers can be practiced
with saliva only. Typically, information on aspiration should be provided to the
patient s physician and he or she should decide whether the patient can tolerate
aspiration of the designated amount. In general, if the patient is aspirating more
than 10% of each bolus swallowed, and therapeutic techniques applied at the
time are unable to reduce this aspiration, the patient will function better if ther-
apy focuses on improving the control of muscles required for swallowing rather
than working directly on swallowing by using food or liquid (Grif n, 1974). It
is of no help to place the patient in a situation where he or she is continuously
aspirating with no hope of deterring material from entering the airway during
the swallowing regimen.

Only the radiographic study can provide the data necessary to make these
decisions. Aspiration can be clearly observed during the radiographic study,
sometimes during videoendoscopy. The clinician working on swallowing with-
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out bene t of data from a radiographic study is likely to make a number of erro-
neous management decisions relative to swallowing physiology.

Direct therapy involves presenting food or liquid to the patient and asking
him or her to swallow it while following speci ed instructions. In some cases,
these exercises involve simply positioning the head or body in a particular way
so aspiration is eliminated. In other cases, the sequence of instructions may
include as many as seven steps and may improve his or her swallowing only a
moderate-amount. In all instances, the patient should be given written instruc-
tions describing the appropriate steps to follow. The rationale for the procedures
should be discussed with the patient and the patient should be given ample time
to practice the sequence of instructions on dry swallows before proceeding to
swallows of liquid or food (Buckley et al., 1976; Grif n, 1974).

Whenever liquid or food is provided for practice swallows, only small
amounts should be given (Buckley et al., 1976). The amount to be swallowed
should be shown to the patient as reassurance that the food or liquid cannot
obliterate the airway. The patient should also be encouraged to cough whenever
needed to clear the airway. Patients should never be allowed to feel that cough-
ing should be restrained because it is a sign of failure to swallow correctly. Instead,
they should be positively reinforced for coughing as needed (Dobie, 1978).

Types of Therapy Techniques

Another decision in management of the patient with swallowing disorder(s),
as introduced in the rst paragraph of this chapter, involves selecting the type
of therapy to be used and the speci c exercises to be provided. This section
presents the types of therapy procedures currently suggested. These include oral
motor control and range-of-motion exercises, procedures to heighten sensory
input, and swallow maneuvers. Then, speci ¢ therapy recommendations for var-
ious swallowing disorders are presented. The exercises discussed are not meant
to be prescriptions or the only options. Rather, they are methods that have been
found to improve swallowing in a number of patients with each disorder.

Oral Control and Oral and Pharyngeal Range-of-Motion Exercises

Range-of-motion exercises can be used to improve the extent of movement
of the lips, jaw, oral tongue, tongue base, larynx, and vocal folds (adduction
exercises) (Logemann, 1983; Logemann, Pauloski, Rademaker, & Colangelo,
1997). Bolus control and chewing exercises can be used to improve ne motor
control of the tongue.

Oral Motor Control Exercises. Most frequently, patients have dif culty with
the following aspects of tongue control during swallowing: lateralization of the
tongue during chewing, elevation of the tongue to the hard palate, cupping of
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the tongue around the bolus to hold it in a cohesive manner with the sides of the
tongue sealed to the lateral alveolar ridge, and anterior posterior movement of
the midline of the tongue in the initiation of the voluntary or oral stage of the
swallow. The exercises described below target each of these goals. In all cases,
directions for exercise regimens should be written down for the patient, family,
or other caregiver so the exercises can be completed without the therapist pres-
ent.

Range-of-Motion Tongue Exercises. Exercises to increase range of tongue
motion, including tongue elevation and lateralization, should improve oral tran-
sit. The patient should be asked to open his or her mouth as wide as possible and
elevate the tongue as high as possible in the front, hold it there for 1 second,
and release it. Then the patient should elevate the back of the tongue as far as
possible, hold it there for 1 second, and release it. This procedure should con-
tinue with the patient stretching the tongue to each side as far as possible in the
mouth, as if cleaning the lateral sulcus, and extending the tongue straight out
of his or her mouth as far as possible, and pulling it back as far as possible, hold-
ing for 1 second in each direction. The latter is a tongue base range-of-motion
exercise. This entire series of range-of-motion exercises should be repeated 5 to
10 times in one session so the exercise lasts approximately 4 to 5 minutes. The
entire set of exercises should be repeated 5 to 10 times a day. Range-of-motion
exercises have been found to improve both speech understandability and oro-
pharyngeal swallow ef ciency in oral cancer patients (Logemann et al., 1997).

Resistance Exercises. Pushing the tongue against a tongue blade, popsicle,
sucker, or the clinicians nger will improve both range of motion and strength
(Jordan, 1979). The patient can be asked to push his or her tongue up against
the tongue blade, to the side against the vertically positioned tongue blade, or
thrust forward against it with the tongue blade pushing back against the tongue
tip. In each case the patient should hold the pressure against the tongue blade
for 1 second.

Bolus Control Exercises. A number of exercises can be used to improve lingual
control of the bolus without asking the patient to swallow.

EXERCISES TO IMPROVE GROSS MANIPULATION OF MATERIAL. The patient should
be given something large to manipulate in the mouth, which can also be con-
trolled by the clinician, such as a rolled 41 [ 41 gauze pad or a exible licorice
whip. The patient can manipulate one end of the gauze or the licorice with the
tongue while the clinician holds the other end, thereby preventing patient loss
of control and choking. At rst, the patient is asked simply to grasp the gauze
or licorice whip between the tongue and palate, to move it from one side to
the other and to slide it forward and backward. After each attempt, the patient
should be asked to judge the success of the attempt and to identify where the
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material is in the mouth. When the patient is able to move the gauze or licorice
in a gross way, he or she should be asked to move it in a circular fashion from the
middle of the mouth to the teeth on one side, back to the middle of the mouth
and back to the teeth on the same side, in the way that the tongue manipulates
food during chewing. When the patient is able to make these movements with
some speed (approximately three directions in 1 second), he or she should be
asked to repeat the same motions with a Lifesaver candy tied to a thread held
by the clinician, and then with a thin cloth tape soaked in a small amount
of orange or cranberry juice (only if aspiration is minimal). This last provides
the patient with some taste, a very small amount of liquid to swallow, and a
smaller object (still controlled by the clinician) to manipulate in the mouth.
When control improves, the patient can be given chewing gum that must be
manipulated without the clinician s control (Ford, Grotz, Pomerantz, Bruno, &
Flannery, 1974).

EXERCISES TO HOLD A COHESIVE BoLUS. In addition to manipulating material
from side to side in the mouth without losing control of it, the patient needs
to be able to hold both a liquid and paste bolus in a cohesive fashion. Exer-
cises to help the patient hold a cohesive bolus should be started only when
the patient has demonstrated the ability to manipulate material grossly in the
mouth, as described in the previous exercise. It is usually easiest to begin with a
paste-consistency bolus, approximately s teaspoon. The bolus is placed on the
patients tongue and he or she is asked to move the bolus around the mouth,
without losing the material or allowing it to spread out around the mouth. This
requires that the patient cup the tongue around the bolus. When the patient is

nished, the bolus can be expectorated rather than swallowed, and the clinician
can examine the patients mouth for any residue. When the patient is successful
at this task, the paste bolus can be varied in size, repeating the same procedure.

Then a liquid bolus can be used. Liquid, *s teaspoon, can be placed in the
patients mouth, and the patient asked to keep the liquid together and to move
it about the mouth without losing it or swallowing it. When nished, the patient
can spit out the material.

Bolus Propulsion Exercises. The patient may also need to practice posterior pro-
pulsion of the bolus. This can be accomplished using a 40 long, narrow roll of
gauze soaked in cranberry or orange juice. With this placed in the mouth, the
patient can be asked to push upward and backward against the gauze with the
tongue, squeezing liquid out of the gauze and pushing the liquid backward at
the same time. With the clinician holding the front of the gauze, it cannot be
swallowed but can give the patient practice in pushing material upward and
backward with the tongue. The small amount of liquid can stimulate a swallow.
The amount of liquid placed in the gauze will depend on the patients ability to
control liquid once it enters the pharyngeal stage of the swallow. If the patients
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vertical tongue range of motion is severely reduced, the roll of gauze can be
made larger in diameter by placing two or three 41 [ 40 gauze pads on top of one
another and then rolling them. When the end of the gauze roll is dipped into
some small amount of liquid, it will 1l the space between the patients tongue
and the hard palate and enable the patient to practice the patterning of up
and backward tongue pressure on the palate during swallowing. Effectively, the
gauze acts as a pseudopalate for the patient to push against. As range of tongue
motion improves, the thickness of the gauze roll can be reduced.

Range-of-Motion Exercises for Pharyngeal Structures

AIRWAY ENTRANCE. If laryngeal incompetence during swallowing cannot be
managed quickly by postural assists or by teaching the patient to voluntarily
close the airway at the vocal folds (the supraglottic swallow) or at the entrance
to the airway (the super-supraglottic swallow), a sequence of range-of-motion
exercises for airway entrance closure should be initiated. The patient is asked
to complete the series 5 to 10 times daily for 5 minutes each time. Initially, the
patient should be seated and told to hold his or her breath and to bear down for
a second, then to let go. The patient may do this while pushing down or pulling
up on the chair with both hands for several seconds. This exercise should not be
done with a patient who has a problem with uncontrolled blood pressure as bear-
ing down can increase blood pressure. For such a patient, rapid repeated glottal
attack on a vowel may produce the same result, as described below.

VOCAL FOLD ADDUCTION EXERcISES. If the patient has poor vocal fold adduc-
tion, the following exercises should be done. The patient is asked to bear down
against a chair with only one hand (rather than two) and to produce clear voice
simultaneously. After repeating this exercise 5 times, the patient is asked to
repeat ah 5 times with hard glottal attack on each vowel. These two exercises
are repeated 3 times in a sequence, 5 to 10 times a day. It should be carefully
explained that the patient can monitor improvements in laryngeal function by
listening to the clarity of voice quality. It should also be explained that the
exercises involving lifting, pushing, and vocalization are directly applicable to
swallowing as these increase muscle activity in the larynx and are basic to good
laryngeal closure during swallowing. The patient should continue to practice
this series of exercises for about 1 week. After 1 week of these exercises, if swal-
lowing reevaluation does not reveal suf cient improvement, with the larynx
providing good airway protection during swallowing, the exercises should be
changed. This is to prevent monotony for the patient more than to provide a
hierarchy of dif culty.

The second set of exercises involves lifting or pushing with simultaneous
voicing, such as sitting and pulling up on the seat of the chair with both hands
while prolonging phonation. The repeated glottal attack exercise may be made
more dif cult by asking the patient to begin phonation on ah with a hard



210 o Logemann

attack and to sustain the phonation with clear, smooth vocal quality for 5 to 10
seconds. Finally, the patient should be asked to practice a pseudo supraglot-
tic swallow or super-supraglottic swallow that is to take a breath, hold it, and
cough as strongly as possible. In this way the patient practices the adduction and
expectoration steps of the super-supraglottic swallow. These movements may be
incorporated into the practice of the entire supraglottic or super-supraglottic
swallow sequence without giving the patient any material to be swallowed. The
entire sequence involves taking a breath, holding the breath while swallowing,
and releasing the breath into a cough to expectorate any residual material, as
described further later in this chapter.

In most cases, these exercises will effect improvement within 2 to 3 weeks.
Occasionally, however, a patient may require 6 to 8 months to attain adequate
airway protection. Most often these are the patients who have undergone an
extended supraglottic laryngectomy or had other extensive laryngeal damage.

TONGUE BASE EXERCISES. Several exercises help to improve the tongue base
range of motion. For the rst exercise, the patient can be asked to pull the
tongue straight back in the mouth as far as possible and to hold it for 1 sec-
ond. A second exercise is to pretend to gargle, which pulls the tongue base
back. The patient should pull back and pretend to gargle as hard as possible and
then release. A third exercise involves pretending to yawn, which also pulls the
tongue base back. The patient can be asked to do all three of these during their
modi ed barium swallow procedure so the clinician can determine which of
the three exercises results in best tongue base retraction. In my experience, the
gargle exercise produces the best tongue base retraction. The effortful swallow,
as described later in the section on swallow maneuvers, also improves tongue
base retraction. In a supraglottic laryngectomy, the super-supraglottic swallow
also pulls the tongue base back, as does the initial part of the super-supraglottic
swallow, i.e., maintain the effortful breath-hold for several seconds and release.

LARYNGEAL ELEVATION EXERCISE THE FALSETTO EXERCISE. In the falsetto exer-
cise, the patient is asked to slide up the pitch scale as high as possible to a high
squeaky voice. When the patient reaches the top of the scale, he or she should
hold the high note for several seconds with as much effort as possible. During
the production of falsetto, the larynx elevates almost as much as it does dur-
ing-swallow. The patient may take a hand and gently pull up on the larynx to
assist laryngeal elevation during this procedure. This manual assist should not
be done during swallow attempts as the hand may actually get in the way of the
swallow.

Sensory-Motor Integration Procedures:
Heightening Sensory Awareness Before the Swallow Attempt

Another set of treatment strategies involves increasing oral sensory stimulation
prior to the patient s swallow attempt. These techniques can be considered com-
pensatory or can be therapeutic. In some cases they are compensatory and need
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to be used as part of a maintenance program by the caregiver or the patient.
This is true in patients who have motor neuron disease and in those who have
Alzheimer s disease and other degenerative processes. In patients who have suf-
fered stroke, head injury, head and neck cancer treatment, and other procedures
from which some recovery is anticipated, the procedures are therapeutic and are
designed to regularly improve and maintain an improved onset of the oral swal-
low and the triggering of the pharyngeal swallow.

Generally, this set of strategies is appropriate for a patient with reduced rec-
ognition of food in the mouth or very slowed oral transit because of an apraxic
component or a delay in triggering the pharyngeal swallow. This increased sen-
sory stimulation may take a number of forms, as described previously in this
chapter, including (1) increasing the downward pressure of the spoon against
the tongue as the bolus is delivered into the mouth; (2) introducing a bolus
with increased sensory characteristics, such as a cold bolus or a textured bolus
(e.g., rice pudding) or a bolus with a strong avor; (3) providing a bolus requir-
ing chewing so that the mastication provides preliminary oral stimulation;
(4) thermal tactile stimulation to the anterior faucial arches prior to the swal-
low; and (5) providing a larger volume bolus. Some patients respond to one or
more of these techniques by producing a more normal swallow, particularly at
the sensorimotor integration points (i.e., onset and speed of the oral stage) and
in the triggering of the pharyngeal swallow.

For some patients, the sensorimotor act of swallowing begins with the arm-
and-hand action of the feeding act itself. These patients do best when they are
given the spoon containing the desired bolus and are allowed to place the food
in the mouth themselves. When food is placed in the mouth for these patients,
there may be no oral tongue motion or other response, but when they place food
in their own mouth, there is normal onset of tongue movement for the oral stage
of swallow and speed of the oral stage of swallow. For patients who are unable to
use an arm or hand for self-feeding, the caregiver placing the food in the mouth
may lift the patients hand toward the mouth as the food is being placed in the
mouth. This may provide the patient with additional preliminary sensory input,
alerting the cortex and brainstem that something is coming to the mouth. Tech-
niques to increase sensory input do not fatigue the patient and are relatively
easy to implement in a wide variety of patients because they are largely under
the control of the caregiver.

Thermal tactile stimulation is designed to improve the speed of triggering
of the pharyngeal swallow in patients who have been identi ed from assessment
of previous swallows as having a delay in triggering the pharyngeal swallow (Laz-
zara et al., 1986; Rosenbek, Roecker, Wood, & Robbins, 1996). Thermal tac-
tile stimulation should be done only when a delay in triggering the pharyngeal
swallow has been de ned radiographically on at least two consecutive swallows.
Some patients with neurologic impairments, such as those with cerebrovascu-
lar-accidents, exhibit a warm-up period when eating, so that triggering of the
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pharyngeal swallow may be most delayed on the rst swallow and may improve
somewhat on the second swallow. Thus, the second swallow may be more repre-
sentative of the patients usual functional pattern than the rst swallow.

To perform thermal tactile stimulation, the patient is asked to open his or
her mouth while the clinician places a cold, size 00 laryngeal mirror at the base
of the anterior faucial arch (Figure 6.4). Complete contact of the back side of
the laryngeal mirror to the faucial arch is maintained while rubbing up and down
vertically ve times. The stimulation is repeated on the opposite side of the oral
cavity, if both sides are equally sensitive. In the case of patients with damage
to one side of the oral cavity, as in oral surgical patients or trauma patients, the
contact is always made on the normal side of the oral cavity. If the patient has
a bite re ex and may bite on the mirror, injury to the patient can be prevented
by coating the mirror and handle with Te on so that the metal back side of
the mirror used for the stimulation is left uncoated (K. R. Helfrich-Miller, per-
sonal communication, 1984). Upon completion of the stimulation, the patient
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Figure 6.4. Front view of the oral cavity showing placement of the size 00 laryngeal mirror
at the anterior faucial arch. It is critical for the clinician to distinguish between the anterior
faucial arch and the retromolar trigone area, which is immediately behind the last molar.
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is immediately given a small amount of iced liquid barium and told to swallow
it. Results of a study by Lazzara et al. (1986) indicate that 95% of those patients
identi ed radiographically as having a delay in triggering of the pharyngeal swal-
low will improve in speed of triggering the pharyngeal swallow after thermal
tactile stimulation. This 1986 study does not address the role of thermal tactile
stimulation in recovery of functional swallow, but documents the immediate
effects of the procedure.

If the procedure is introduced during the radiographic study, the clinician
can then use the videotaped example of the immediate effects of thermal tac-
tile stimulation in education of the patients family, other caregivers, physician,
and other health care professionals regarding the rationale for the procedure.
It is important to note that thermal tactile stimulation does not trigger the
pharyngeal swallow at the time of the stimulation. Rather, the purpose of the
stimulation is to heighten the sensitivity for the swallow in the central nervous
system and to alert the central nervous system so that when the patient vol-
untarily attempts to swallow, he or she will trigger a pharyngeal swallow more
rapidly (Fujiu et al., 1994; Logemann, 1983).

With a patient whose physician has ordered no oral feeding, the clinician
can ask the patient to swallow saliva after the stimulation without presenting
any liquid. Even if the patient cannot follow directions, the stimulation will

tickle and make the patient want to swallow. Then the clinician should care-
fully observe the swallowing mechanism by placing outstretched ngers lightly
on the patients neck, with the fore nger under the tip of the mandible on the
soft tissue, second nger on the hyoid bone, and third and fourth ngers on the
thyroid cartilage and cricoid cartilages respectively, as discussed in Chapter 5.
With the index nger on the soft tissue under the tip of the mandible and the
second nger on the hyoid, the rst lingual movement at the initiation of the
posterior propulsion of the bolus (which de nes the beginning of the oral transit
time) can be felt. When the pharyngeal swallow is initiated, the larynx elevates
and the hyoid bone moves upward and backward. Triggering the pharyngeal
swallow marks the end of the oral stage of the swallow. Therefore, oral transit
time and pharyngeal delay time can be measured by the time interval between
the initiation of lingual movement and the elevation of the larynx, indicating
that the pharyngeal swallow has triggered. If oral transit plus delay is greater
than 2 seconds, it is abnormal.

If the patient can tolerate small amounts of material, the clinician may
introduce a small amount of liquid as follows and ask the patient to swallow.
After rubbing vertically up and down with the laryngeal mirror against the fau-
cial arches, a straw can be effectively used as a pipette, Iling it with approxi-
mately *. inch of ice water. The pipette is then placed with its uid- lled end
at the anterior faucial arch, where contact of the laryngeal mirror was made dur-
ing stimulation. The patient is then instructed to attempt to swallow when the
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clinician releases the liquid and gives the command, Now. For added stimu-
lation, iced ginger ale or other carbonated beverage may be used rather than
ice water. To assure that any liquids swallowed can be detected if expectorated
orally or through a tracheostomy site after the swallow, food coloring can be
added to the liquid.

In severely impaired patients, it is likely that no pharyngeal swallow will be
triggered with attempts to swallow (with or without liquid) during the early ses-
sions of stimulation. In such patients stimulation will need to be repeated three
or four times daily for 5 to 10 minutes each time for several weeks to a month.

Once the pharyngeal swallow begins to trigger, therapy may be expanded
by (1) increasing, in very small steps, the amount of material presented to the
patient in a single swallow (still in the pipette at the base of the faucial arches)
and (2) changing the consistency of the food presented at the faucial arches
(increasing thickness). The progression of therapy in these patients is often
slow, with restoration of oral feeding often taking a number of months. Dur-
ing this time, these patients need nonoral feeding to maintain nutrition. There
is evidence that some types of severely involved patients, such as those with
cerebral palsy and developmental delay, and those with severe head injury, will
require this procedure to be done as a part of a feeding maintenance program
(Helfrich-Miller et al., 1986).

Swallow Maneuvers

Swallow maneuvers are designed to place speci c¢ aspects of pharyngeal swallow
physiology under voluntary control. Four swallow maneuvers have been devel-
oped to date: (1) the supraglottic swallow, designed to close the airway at the
level of the true vocal folds before and during the swallow (Logemann, 1983,
1993b; Martin, Logemann, Shaker, & Dodds, 1993); (2) the super-supraglottic
swallow, designed to close the airway entrance before and during the swallow
(Logemann, 1993a, 1993b; Martin et al., 1993; Ohmae, Logemann, Kaiser, Han-
son, & Kabhrilas, 1996); (3) the effortful swallow, designed to increase posterior
motion of the tongue base during the pharyngeal swallow and thus improve bolus
clearance from the valleculae (Kahrilas, Lin, Logemann, Ergun, & Facchini,
1993; Logemann, 1993b; Pouderoux & Kahrilas, 1995); and (4) the Mendelsohn
maneuver, designed to increase the extent and duration of laryngeal elevation
and thereby increase the duration and width of cricopharyngeal opening (Bar-
tolome & Neumann, 1993; Bryant, 1991; Kahrilas, Logemann, Krugler, & Flana-
gan, 1991; Lazarus, Logemann, & Gibbons, 1993; Logemann & Kahrilas, 1990;
Neumann, 1993). This latter maneuver can also improve the overall coordina-
tion of the swallow (Lazarus, Logemann, & Gibbons, 1993). These maneuvers
are summarized in Table 6.3.

These maneuvers, however, require the ability to follow directions care-
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Table 6.3
Swallow Maneuvers, the Swallowing Disorders for Which
They Are Appropriate, and Their Rationale

Swallow Problem for Which

Maneuvers Maneuver Was Designed Rationale

Supraglottic swallow Reduced or late vocal fold Voluntary breath hold usually
closure closes vocal folds before and dur-

ing swallow (Martin et al., 1993)
Delayed pharyngeal swallow  Closes vocal folds before and dur-

ing delay
Super-supraglottic Reduced closure of airway Effortful breath hold tilts ary-
swallow entrance tenoid forward, closing airway

entrance before and during
swallow (Martin et al., 1993)

Effortful swallow Reduced posterior move- Effort increases posterior tongue
ment of the tongue base base movement (Pouderoux &
Kahrilas, 1995)
Mendelsohn maneuver  Reduced laryngeal Laryngeal movement opens
movement the upper esophageal sphincter

(UES); prolonging laryngeal
elevation prolongs UES opening
(Cook et al., 1989; Jacob et al.,
1989)

Discoordinated swallow Normalizes timing of pharyn-
geal swallow events (Lazarus,
Logemann, & Gibbons, 1993)

fully and are not feasible in patients who have cognitive or signi cant language
impairment. These maneuvers also require increased muscular effort and are not
appropriate in patients who fatigue easily. However, some patients can swallow
safely and ef ciently only using a voluntary maneuver (Kahrilas, Logemann, &
Gibbons, 1992; Lazarus, Logemann, & Gibbons, 1993; Logemann & Kabhrilas,
1990; Robbins & Levine, 1993). Usually, voluntary maneuvers are used tempo-
rarily as the patients swallow recovers, and are then discarded as the patients
swallow physiology returns to normal.

Each swallow maneuver has a speci c goal to change a selected aspect of
pharyngeal swallow physiology (Logemann, 1993a). Changes in these target
components of the oropharyngeal swallow can be observed or measured. In gen-
eral, the effects of swallow maneuvers are best observed and measured using
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video uoroscopy. The effects of these maneuvers on swallowing safety (aspira-
tion) and ef ciency (residue) may be observed at times using videoendoscopy;
however, videoendoscopy does not allow visualization of these maneuvers dur-
ing the swallow, a signi cant limitation.

All of these maneuvers can be practiced by giving the patient slow, step-by-
step instructions and asking him or her to swallow saliva. Food is not needed to
teach the patient these maneuvers.

Supraglottic Swallow. The goal of the supraglottic swallow is to close the vocal
folds before and during the swallow, thus protecting the trachea from aspiration
(Logemann, 1983), as illustrated in Figure 6.5. The supraglottic swallow, or the
voluntary airway closure technique, can be attempted with a patient for the rst
time during the video uoroscopic study or at bedside. The patient must be alert,
relatively relaxed, and able to follow simple directions without becoming upset
or confused. The patient can be directed through the procedure step by step
by the clinician during the radiographic study. To do this, the patient is given
material to swallow and told to keep it in his or her mouth while directions are
given. The directions should be as follows:

SUPRAGLOTTIC
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Figure 6.5. Lateral drawing of the head and neck
showing the focus of the supraglottic swallow as the
closure of the true vocal folds.
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1. Take a deep breath and hold your breath.

2. Keep holding your breath and lightly cover your tracheostomy tube (if a
tracheostomy is present).

3. Keep holding your breath while you swallow.

4. Immediately after you swallow, cough.

These steps should be practiced with the patient on saliva swallows prior to giv-
ing him or her the actual food to swallow. However, the patient cannot take a
great deal of time to practice while in radiology. If the patient is able to follow
the directions correctly several times without food, then the procedure may be
tried under uoroscopy with some expectation of success. At all times, the clini-
cian should continue to provide verbal directions for each step.

If the patient becomes confused or cannot follow directions easily, this tech-
nique should not be tried initially during the modi ed barium swallow. Instead,
the clinician should work with the patient later until the technique has been
learned. When the supraglottic procedure has been mastered, the patient can be
rescheduled for another uorographic study and the success of this technique in
improving airway closure can be assessed. If the patient has a large gap in glot-
tic closure, such as may be seen following extended partial laryngectomy or in
bilateral adductor paralysis, the supraglottic swallow procedure alone will not
be suf cient to achieve airway protection. The patient will also need adduction
exercises, which must be practiced for a week or more, before improvement in
vocal cord adduction can be expected (Logemann, 1983).

In some patients, the direction to Take a deep breath and hold your breath
does not result in vocal fold closure (Martin et al., 1993). Instead, some patients
hold their breath by stopping chest wall movement. These patients appear to
be performing the supraglottic swallow procedure correctly, but uorographic
examination of swallow reveals an open airway. For these patients, a change in
instructions is needed. The clinician can instruct the patient to Inhale and then
exhale slightly; hold the breath and swallow while holding the breath. Because
the vocal folds move toward each other slightly during exhalation, holding the
breath on exhalation may result in vocal fold closure. Or, the clinician may ask
the patient to Inhale and then say ah ; stop voicing and hold the breath. Usu-
ally, one of these techniques will elicit vocal fold closure on the breath hold.

Some patients with severe reductions in tongue mobility or severely reduced
tongue bulk because of oral cancer surgical procedures essentially have little or
no oral transit. They need to take a suf cient volume of liquid to drop the bolus
by gravity from the mouth to the pharynx with chin elevation (head extension).
During the radiographic study, these patients should be taught the extended
supraglottic swallow or dump and swallow technique. First, these patients
should be given very small amounts (1 or 3 ml) of liquid on a spoon. These small
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volume swallows should be observed as the patient tosses his or her head back
and dumps the liquid into the pharynx to determine whether (1) the pharyngeal
swallow triggers on time and (2) airway closure is suf cient to protect the air-
way. If both triggering of the pharyngeal swallow and airway closure are normal,
the patient can be given 5 to 10 ml of liquid in a cup and taught the following
sequence:

1. Hold the breath tightly.

2. Put the entire 5 to 10 ml of liquid in the mouth.

3. Continue to hold the breath and toss the head back, thus dumping the lig-
uid into the pharynx as a whole.

4. Swallow two to three times or as many times as needed to clear the major-
ity of the liquid while continuing to hold the breath.

5. Cough to clear any residue from the pharynx.

Figure 6.6. Lateral videoprint of a radiographic study as a patient with 70% glos-
sectomy uses the extended supraglottic swallow. One third of a cup of liquid barium
has been dumped into the oral cavity and pharynx and will be cleared by repeated
swallows.






