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Individuals with dysphagia or difficulty swallowing often complain of coughing when eating,
food sticking when eating, throat clearing when eating, feeling of something remaining in their
mouth or throat after swallowing, and other discomfort related to eating. They may avoid food
that is more difficult for them to swallow. Sometimes this happens so slowly that patients are
not as aware of this problem as they might be. More often than not, dysphagia occurs in the
elderly individual rather than in young people, though it can occur as a result of a birth defect or
a congenital neurologic disease, even in infants (Arvedson and Lefton-Greif 1998; Logemann
1998).

In many cases, the cause of the swallowing problem is clear. The individual may have had a
stroke, a head injury, a spinal cord injury, a diagnosed neurologic disease such as Parkinson’s
disease, amyotrophic lateral sclerosis, multiple sclerosis, etc (Bisch et al. 1994; Buchholz 1994a,
b; Calcagno et al. 2002; Lazarus and Logemann 1987; Lazarus et al. 1996; Logemann 1998;
Logemann et al. 2008; Robbins and Levine 1988). Or they may have developed a swallowing
problem either before or after surgery to remove a cancerous tumor. There are also individuals
who have dysphagia of unknown etiology. In most cases, these are related to a neurologic
problem. There are many reasons for swallowing problems and the first question the clinician
seeing the patient should answer is, “What is the cause of the swallowing problem?” Very
occasionally, swallowing disorders are psychologically based.

Normal Swallowing

Normal swallowing involves rapid coordination of muscles and structures in the mouth, throat
or pharynx, and esophagus. This coordination enables the food to first be chewed and reduced to
a consistency ready for swallowing; it enables the swallow to shift from the oral stage, where the
muscles in the mouth and tongue are breaking the food down to a consistency ready for swallow,
to the pharynx, where a number of valves must open or close to direct the food into the
esophagus. Those valves include the soft palate, or velopharyngeal area, which must close to
keep food from entering the nose; the base of the tongue, or the lowest part of the tongue that
must make contact with the pharyngeal wall to generate pressure to drive food through the
pharynx and into the esophagus; the larynx, or voice box, which must close to prevent food from
going into the windpipe; and the upper esophageal sphincter, which must open at the correct
moment to allow food into the esophagus. Figure 1 illustrates these valves. All of these
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movements must occur within several seconds. Timely coordination is very important. The
food must be pushed along with pressure generated by the tongue in the mouth, the lowest part of
the tongue, the base of tongue in the pharynx or throat, and the walls of the pharynx, which
contract sequentially, top to bottom, pushing the food to the esophagus where the esophageal
muscles take over and push the food into the stomach. In order to treat a patient effectively, the
clinician must be able to diagnose the specific parts of the swallow that are damaged. Damage
will vary, depending upon the cause of the swallow problem and the types of damage the patient
has sustained. Swallowing is finished when food enters the stomach. Normal swallowing slows
a bit as we get older, and there is a tendency to have slightly more food left in the throat as we
age, but the amount is very small. Generally, the efficiency or safety of swallowing does not
change significantly as we age (Logemann et al. 2000, 2002; Robbins et al. 1992, 1995).

Assessment

The initial steps in assessment of swallowing include a careful history to assist in defining the
reason for the patient’s swallowing disorder, generally followed by a clinical evaluation, and
then an instrumental assessment. The clinical assessment generally includes an evaluation of the
patient’s mouth, throat or pharynx, and larynx or voice box. The clinician, most often a speech-
language pathologist with training in the area of evaluation and treatment of normal and
abnormal swallowing, looks at the range of motion of structures, the speed of movement of
structures, and the coordination of movement of the structures in the mouth and pharynx. These
include the lips, palate, tongue, and larynx or voice box. The patient is usually asked to produce
various voluntary movements with each structure as well as to produce some speech sounds,
which require, like swallowing, coordination of all of these structures. Though speech and
swallowing are very different, examining the patient’s coordination for each function can often
help the speech-language pathologist to define the components of the dysphagia or swallowing
problem.

Instrumental Swallow Assessment

The instrumental assessment of swallow allows the clinician to observe the exact appearance and
coordination of movement of the structures in the mouth, throat or pharynx, and larynx. There
are a number of instrumental assessments that enable the clinician to observe various aspects of
the swallow directly. These are needed in order for the clinician to diagnose the specific type of
swallow problem the patient has and select the best treatment for them.

Modified Barium Swallow

The modified barium swallow (MBS) is a moving x-ray of the oral and pharyngeal aspects of
swallow and can be extended to view the esophagus. Figure 2 shows a lateral radiographic view
of the oral and pharyngeal area. In this test, the patient is given measured amounts of thin
liquids, pudding, and masticated material (usually cookie) to chew and swallow so that clinicians
can define abnormalities in the swallow. This test enables the clinician to observe which parts of
the swallow are normal and which muscles are functioning normally or abnormally. In addition
to defining the exact nature of the patient’s swallow disorder, the patient can be asked to do
various treatment techniques so that the effects of these techniques can be examined and the best
techniques defined. This test takes approximately 15 minutes and involves very little x-ray
exposure.



Endoscopy (FEES)

Fiberoptic endoscopic examination of swallowing (FEES) is not an x-ray study. It utilizes a
small diameter (usually 3mm) tube placed through the nose and into the pharynx to visualize the
pharynx before, during, and after swallowing. Figure 3 illustrates the placement of the
endoscopic tube in the lateral plane. A small amount of anesthetic may be used in the nose to
make the procedure entirely comfortable. Patients are then given various foods and liquids and
swallowing is observed. The food is seen as it comes over the back of the tongue and into the
throat or pharynx and is observed until the food disappears into the esophagus. One
disadvantage of endoscopy is its inability to view the oral stage or the esophageal stage of
swallowing. However, it does enable the clinician to determine whether or not there is any food
that goes into the windpipe (aspiration) and whether there is any food left in the pharynx after the
swallow. An advantage of endoscopy is that the equipment can be brought to the patient’s
bedside and the pharyngeal stage of swallow observed without using x-ray. It can be repeated
numerous times with no adverse effects (Langmore et al. 1988).

Manometry

Manometry is a technique used to measure pressures in the pharynx and/or esophagus during the
swallow. While x-ray can be used to observe indirect effects of pressure adequacy during
swallow, manometry enables measurement. Sometimes the modified barium swallow and
manometry are done at the same time. Manometry involves placing a small flexible tube through
the nose and down into the pharynx and esophagus. The tube contains small pressure sensors
that register pressure throughout the swallow. Pressure is a very important component to an
efficient swallow. If pressure is not adequate at any level of the pharynx, food will remain at that
level. Patients usually perceive this as something left over after their swallow.

Ultrasound

Ultrasound is an imaging procedure that visualizes soft tissue by using high frequency sound
waves. It does not utilize x-ray. Unfortunately, the only portion of the swallow that can be
clearly imaged with ultrasound is the mouth or oral cavity. The pharynx is the most critical part
of the swallow, so ultrasound does not enable us to truly evaluate disorders of the pharynx. It is
useful if the individual patient has specific oral disorders that can be visualized with ultrasound.
Because it does not use x-ray, it can be used repeatedly to evaluate the oral function during
swallow.

There are other procedures for assessment of selected aspects of swallow physiology of the
oropharyngeal and esophageal aspects of swallow, but they are used rarely because of their costs
or their limitations.

Treatment

Once the managing clinician has defined the patient’s swallowing disorders, they will plan the
patient’s treatment. Treatment is different for every patient, depending upon the cause of their
swallowing disorder and the nature of the swallow disorder — that is, the specific movements that
are not normal. One treatment will not work for every patient with dysphagia. At this time, we
do not treat “dysphagia”; we treat the abnormalities in swallow in the context of the patient’s
diagnosis. For example, patients with Parkinson’s disease do best with active exercise, while

-3-



patients with dysphagia as a result of amyotrophic lateral sclerosis will only lose function with
active exercise. This reflects the importance of understanding the underlying diagnosis or cause
of the swallowing disorder. Whenever possible, the clinician can introduce treatment strategies
immediately during the diagnostic study to determine how well they work to improve the
patient’s swallow (Martin-Harris et al. 2000; Rasley et al. 1993; Veis et al. 2000).

In general, the order in which treatments are introduced to the patient during a radiographic
modified barium swallow is: 1) changes in head or neck posture for those who aspirate or get
food into their windpipe; 2) foods to swallow with greater sensory input, such as carbonation for
those swallowing disorders that are sensory based including a delay in triggering the pharyngeal
swallow or a lack in recognition of food in the mouth; 3) swallowing maneuvers or voluntary
changes in swallow that patients can be taught that will make their swallow more normal; and,
finally, 4) changing diet consistency to facilitate an easier, safer swallow. All of these four
procedures and the specific techniques in each of these four can be introduced during x-ray or
other instrumental assessments and potentially immediately change the patient’s swallow
function. There are also exercise programs that can make a major improvement in the patient’s
swallow. These, however, do require time to take effect, so that using the exercises immediately
during an instrumental procedure will not show the effectiveness of the procedure. Then there
are a number of experimental procedures that have not been shown to have consistent
effectiveness, including electrical stimulation, deep pharyngeal neuromuscular stimulation, and
others. Included in the exercise category are exercises to improve the opening of the upper
esophageal sphincter into the esophagus, the strength of the tongue, the coordination of the
swallow, and others. However, these are all experimental at this point, as they do not have
enough strong data to support their continued use but are currently under study. Patients can
certainly utilize these procedures under the direction of a qualified therapist, usually a speech-
language pathologist, but the patient should know that these are experimental procedures, and
they are not known to be consistently effective in eliminating swallowing disorders. There is a
great deal of research ongoing on the treatment of swallowing disorders. Patients should be
aware of this research and keep an eye out for new, validated procedures. However, some new
procedures are “sold” too aggressively before data are strongly reflecting the success or failure of
these procedures. The patient should feel comfortable asking their therapist if the procedure(s)
they are using is well established or if they are experimental at this time.

Age Effects

We can certainly see that dysphagia occurs with greater frequency in older patients and as a
result of the disorders of older patients. For example, Parkinson’s disease occurs in large
measure in patients who are over the age of 50. Similarly, patients who have suffered a stroke
often have difficulty with swallowing, and most of these patients are over the age of 60.

Definitions of Therapy’s Effectiveness

The only way to know definitively whether a treatment works or not is to collect information on
the patient’s swallow physiology before a treatment is begun and again after the treatment is
completed. However, one must be careful of spontaneous recovery. Many patients with
dysphagia experience significant spontaneous recovery such that within two to three weeks of
their diagnosis causing the dysphagia, such as stroke, their swallowing has returned to a
functional status. A functional swallow is one that may be a bit slower than a normal swallow
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but does not exhibit aspiration and only exhibits a mild amount of residue left behind after the
swallow, such that patients with dysphagia resulting from stroke at 3-4 weeks post stroke will
have returned to a functional level. One cannot attribute the change in the patient’s swallow to
the therapy given, since during that time, spontaneous recovery was occurring. This is one of the
problems with research in dysphagia. Many clinicians are confused when providing therapy for
a patient early on after a stroke or head injury and seeing tremendous improvement. While this
improvement may, in fact, relate to therapy, it is impossible to separate spontaneous recovery
from exercise effect in patients of this kind.

In summary, over 80% of all patients with dysphagia will exhibit recovery to full oral intake.
This is a reflection of good diagnosis and good treatment but also careful planning of the
patient’s treatment to select those treatments that have evidence to support their effectiveness.

Other Treatment Procedures

Behavioral treatment, including the techniques described above, is usually the first treatment
choice for dysphagic patients because these procedures are not invasive and they are often highly
successful. However, there are patients that may receive surgical procedures to improve their
swallowing. Surgical procedures may include cutting a muscle at the top of the junction into the
esophagus (cricopharyngeal myotomy), or a procedure to move a cartilage within the larynx to
improve airway protection and eliminate aspiration. Use of botox injections into the muscle at
the top of the esophagus, the cricopharyngeus, may improve swallow in some patients, though
usually this is a small proportion of individuals. In addition to surgical procedures, there may be
medication used to improve the swallow. For example, in a few cases, anti-Parkinsonian
medication may improve the swallow in the Parkinson patient with dysphagia. Or, medications
for myasthenia gravis, a neurologic disease affecting the ability of muscles to contract, may
improve swallow in patients with this disease. However, these kinds of medications are not
applicable to a large number of patients.

Figures
Figure 1. A diagram of the valves of the upper aerodigestive tract involved in swallowing.
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Figure 2. Lateral radiographic view of the oral cavity and pharynx.

Figure 3. Lateral views of the flexible endoscopic tube placement behind the soft palate to view
the pharynx before and after swallowing.
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