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Introduction

Dysphagia Assessment and Treatment Plan- 
ning: A Team Approach is now in its fourth 
edition, which speaks to our continu-
ing emphasis on a multidisciplinary ap- 
proach to dysphagia, but also, to the will-
ingness of original, new and extended 
“team” members to be involved in this 
project. We very much appreciate every-
one’s contributions!

The organization of the book has 
changed, with chapters concerned with 
assessment techniques coming first, and 
material addressing special populations 
comprising the latter portion of the text. 
This reflects what is likely a more typi-
cal approach to dysphagia in graduate 
courses concerned with the topic, and 
one that we hope complements teach-
ing of the subject matter. Also new are 
PowerPoint slides accompanying each 
chapter hosted on a PluralPlus compan-
ion website. The slides are intended to 
highlight each chapter’s major points, 
with supplemental content then added 
as desired by individual instructors. 
We are also including materials on the 
website that can be used to comple-
ment chapter content. These have been 
developed by Dr. Barkmeier-Kraemer, 
first author of the text’s accompanying 
workbook, for a graduate dysphagia 
course that utilized the text. Our plan is 
to continue to update and add to these 
materials over the course of the next 
few years, thereby allowing the book 
to be a more dynamic, evolving source 

of educational material, as opposed to 
a static resource.

Some information in the new edition 
represents updates on material previ-
ously presented. In a few cases  — for  
example, head and neck anatomy (Chap-
ter 1) and the clinical head and neck 
examination (Chapter 2)  —  information 
previously presented has not changed, 
though some edits to the existing 
text have been made. Similarly, our 
approach to endoscopy (Chapter 4) 
remains the same, though new pos-
sibilities for quantifying what have 
previously been only subjective obser-
vations are mentioned. Improvements 
in endoscopic equipment have also 
continued, contributing primarily to 
improved diagnostic capabilities, but 
also enhancing the differentiation of 
observations critical to oral-pharyn-
geal dysphagia. Clinical evaluation of 
swallowing (Chapter 3), incorporating 
both bedside and actual clinical evalu-
ations, is quite comprehensive and has 
undergone minimal updating, as well. 
In other cases, substantial changes are 
obvious in the material.

For example, the pediatrics chap-
ter (Ch. 13) has been written by Anna 
Miles, Ph.D., a speech-language pathol-
ogist from New Zealand who works in 
both medical and academic settings. 
Dr. Miles has expanded this chapter to 
address specific problems and needs 
not only of infants, which was a primary 
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focus of earlier chapters, but rather, the 
entire spectrum of childhood. This is an 
excellent addition to the book, one that 
provides both practical and data-based 
evidence for assessing and treating dys-
phagia in infants and children.

A brand-new addition to the book is 
Chapter 18 by Dr. Derrick Randall, who 
completed a laryngology fellowship at 
UC Davis and is now practicing at the 
University of Calgary, Alberta, Can-
ada. Dr. Randall’s chapter addresses 
dysphagia associated with alterations 
to the spine as a consequence of either 
disease or surgery. His information 
not only is current, but also provides 
practical information to students and 
clinicians who are, or will be, seeing 
these patients in clinical practice. In our 
own setting at UC Davis, this popula-
tion is substantial, and we believe this 
is likely to be true of many settings, in 
particular those in which outpatients 
are evaluated and treated. We felt we 
should address this population in the 
current edition, and Dr. Randall’s chap-
ter nicely fulfills this need.

Chapters dealing with nursing 
(Chapter 11) and nutrition (Chapter 12) 
retain much of the information previ-
ously presented but have been updated 
to incorporate the latest recommenda-
tions in nursing care and dietary con-
siderations for patients experiencing 
dysphagia. Similarly, chapters address-
ing special populations, including neu-
rogenic disease (Chapter 15) and head 
and neck cancer (Chapter 16), provide 
details regarding the unique features of 
these pathologies, as well as incorpo-
rating the latest information regarding 
dysphagia and approaches to treatment 
pertinent to each group.

Gastroesophageal reflux continues 
to be a major issue in many dysphagic 

patients, and is once again the subject of 
an entire chapter (Chapter 17). A chapter 
devoted to the esophagus (Chapter 14) 
addresses both esophageal diseases and 
their treatments, and diagnostic tools 
used to evaluate them. Other tools used 
to evaluate dysphagia, with descrip-
tions of their use and updates on their 
emergence, are addressed in Chapter 9,  
“Other Technologies in Dysphagia As- 
sessment.” This chapter, authored by 
Dr. Maggie Kuhn, laryngologist from 
UC Davis, provides an excellent over-
view of tools, including ultrasound and 
functional MRI, for which continued 
exploration has demonstrated unique 
potential in the assessment of dyspha-
gia. Material presented will be infor-
mative for those just being introduced 
to dysphagia, as well as to those with 
substantial experience in the field. SLP 
deglutologists who are expanding their 
practices to include instrumental tech-
niques such as manometry and perhaps 
other esophageal assessments, will find 
this information of particular interest. 
“GOOSE” (guided observation of swal-
lowing in the esophagus), for example, 
is described in the chapter as the esoph-
ageal equivalent of FEES for the upper 
aerodigestive tract.

As with previous editions, informa-
tion dedicated to fluoroscopic evalu-
ation, or the dynamic swallow study 
(DSS), is emphasized (Chapters 6–8, 15). 
In part, this is due to the fact that fluo-
roscopy continues to be a major diag-
nostic tool in patients with dysphagia. 
Advances in MRI (magnetic resonance 
imaging) have emerged in the last few 
years  —  for example, it now has the 
potential to capture data in “real-time.” 
This, in addition to its excellent soft tis-
sue definition and non-invasiveness, 
makes it a very desirable candidate 
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for replacing fluoro (discussed in Dr. 
Allen’s updated chapter, “Radiographic 
Evaluation of the Pharynx and Esopha-
gus,” as well as in Chapter 9). However, 
a number of major problems must still 
be resolved before this is likely to hap-
pen, some of them technical, and others 
related to cost and availability. When (or 
if) it does happen, the ability to quan-
tify mechanical characteristics, a major 
strength of fluoroscopy, will be retained 
and, hopefully, expanded. It is, in fact, 
this feature of fluoroscopy that our 
Team found to be so valuable in learn-
ing about swallowing, and is another 
major reason we have emphasized fluo-
roscopy in every edition of this text. In 
short, attempting to measure mechani-
cal features of swallowing is simply an 
excellent way to learn about it.

A major new inclusion in the cur-
rent edition are materials utilizing a 
new software program, “Swallowtail,” 
which permits the all-in-one measure-
ment, display and storage of timing, 
displacement and other measures from 
fluoroscopic studies. Though the pro-
gram does not exclude clinician judg-
ment regarding what to measure, or 
where, once this information has been 
determined, the software does permit 
expedient, and in some cases, semi-
automatic measurement. Examples of 
measurements possible with the pro-
gram, and opportunities to actually try 
out the software online, are available 
with both the text and the workbook. 
Our hope is that these resources will be 
used, for example, as an outside assign-
ment for graduate students, as a test site 
for clinicians interested in experiment-
ing with objective measurements, or 
simply as a means of being introduced 
to measurement possibilities associated 
with fluoroscopic swallow studies.

The treatment chapter (Chapter 10) 
has been updated to reflect the current 
status of therapeutic approaches previ-
ously considered in treating dysphagic 
patients. Since the last edition of this 
book, research has in some cases dem-
onstrated the need for critical scrutiny 
and rethinking of strategies once widely 
applied. In others, careful research has 
led to new and promising approaches 
to intervention that will be further elab-
orated as they are put to the test and 
stringently evaluated. Our hope with 
this chapter is that we have provided 
sufficient detail for readers to under-
stand the concepts behind a particular 
treatment, or category of treatment, and 
that they will then go beyond the text 
to acquire a deeper understanding, or 
mastery, of strategies of interest.

A workbook, authored by Dr. Julie 
Barkmeier-Kraemer, once again accom-
panies this new edition of the text. We 
are hopeful that readers will consider 
the two publications as a “paired set,” 
in particular, since information and 
exercises outlined in the workbook 
are based on content of chapters in the 
book. Our feeling is that the combina-
tion of both works provides an excel-
lent and effective means of learning 
about dysphagia, for students just being 
introduced to the area and, to practic-
ing professionals who wish to broaden 
their understanding of current practices 
within this complex field.

As noted previously, the participa-
tion of physicians, nurse specialists, 
dieticians and SLP deglutologists in 
the preparation of this book speaks to 
the recognition of the value of a team 
approach to dysphagia. We believe, 
firmly, that the best approach to this 
serious and often debilitating condition 
is one that exploits the knowledge-base, 
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skills, and experience of individual spe-
cialists who bring their own unique tal-
ents to the assessment and treatment of 
dysphagic patients. In our own experi-
ence, this endeavor has proved a con-
tinual source of education, challenge 

and satisfaction. We hope this edition of 
the text, and the accompanying work-
book, will inspire others with similar 
interests to identify and maximize the 
possibilities for teamwork in their own 
settings.
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1
Anatomy and Physiology 

of Deglutition

Katherine A. Kendall

Familiarity with the anatomy and phys-
iology of normal deglutition enables a 
more focused approach to the evalua-
tion of patients with disordered swal-
lowing. This chapter discusses those 
head and neck structures involved in 
swallowing and reviews the sequence 
of events resulting in a successful 
swallow.

The oral cavity, oropharynx, and 
esophagus can be thought of as a series 
of expanding and contracting cham-
bers, divided by muscular sphincters. 
Propulsion of a bolus through this part 
of the alimentary tract is the result of 
forces or positive pressure developed 
behind the bolus, as well as a vacuum 
or negative pressure developed in front 
of the bolus. The creation of propulsion 
pressures depends on the sequential 
contraction and expansion of the cham-
bers of the upper aerodigestive tract and 
the competency of the sphincters divid-

ing the chambers. Any disturbance in 
the functional elements or coordination 
of this system is likely to result in less 
efficient transfer of a bolus from the 
oral cavity to the stomach, resulting in 
dysphagia. Swallowing involves coor-
dination of the sequence of activation 
and inhibition for more than 25 pairs of 
muscles in the mouth, pharynx, larynx, 
and esophagus. An understanding of 
how the structures of the head and neck 
interact and coordinate to bring about 
the propulsion pressures required for 
normal swallowing is vital for the cli-
nician involved in the evaluation and 
treatment of patients with swallowing 
complaints.

For simplicity, the act of deglutition 
is traditionally divided into four parts: 
the preparatory phase, the oral phase, 
the pharyngeal phase, and the esopha-
geal phase (Dodds, Stewart, & Loge-
mann, 1990; Miller, 1982).



 2 Dysphagia assessment anD treatment planning: a team approach

PreParatory Phase

The preparatory phase of swallow-
ing includes mastication of the bolus, 
mixing it with saliva, and dividing the 
food for transport through the pharynx 
and esophagus. The preparatory phase 
takes place in the oral cavity, the first 
chamber in the swallowing system. 
This oral preparatory phase of swal-
lowing is almost entirely voluntary and 
can be interrupted at any time.

During bolus preparation, facial 
muscles play a role in maintaining the 
bolus on the tongue and between the 
teeth for chewing. Specifically, the orbi-
cularis oris muscle, the circular muscle 
of the lips, maintains oral competence 
and can be considered as the first 

sphincter of the swallowing system. 
The buccinator muscle of the cheek 
contracts to keep the bolus from pool-
ing in the pockets formed by the gingi-
val buccal sulcii. These muscles receive 
neural input from the facial nerve or 
cranial nerve VII (Figures 1–1A, 1–1B, 
and 1–1C).

Most of the movement and position-
ing of the bolus is carried out by the 
tongue muscles. In addition to four 
intrinsic muscles, the tongue has four 
extrinsic muscles: the genioglossus, 
palatoglossus, styloglossus, and hyo-
glossus muscles (Figure 1–2). Along 
with the genioglossus muscle, the 
intrinsic muscles act primarily to alter 
the shape and tone of the tongue while 
the other three extrinsic muscles aid in 

Figure 1–1. A. Facial musculature shown in relationship to muscles of head and neck. 
(reprinted with permission from moore & Dalley, 2006, Clinically Oriented Anatomy, 5th 
ed., Williams and Wilkins, Balitmore, p. 934, Figure 7 –4a.) continues
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the positioning of the tongue relative to 
other oral cavity and pharyngeal struc-
tures. Cranial nerve XII, the hypoglos-
sal nerve, carries the motor nerve fibers 
that innervate both the intrinsic and 
extrinsic tongue muscles, except for the 
palatoglossus muscle (see Figure 1–2). 
A branch of the pharyngeal plexus from 
the vagus nerve (X) sends motor fibers 
to innervate the palatoglossus muscle. 
A high density of mechanoreceptors 
within and on the surface of the tongue 
indicates that the tongue is an impor-
tant sensory region for determining 
the size of the bolus. Sensory informa-
tion from the anterior two-thirds of the 
tongue is carried back to central swal-
lowing control centers via the lingual 
nerve, a branch of the trigeminal nerve 
or cranial nerve V. Sensory informa-
tion from the posterior one-third of the 
tongue is carried centrally by the glos-
sopharyngeal nerve, or cranial nerve IX  
(Figures 1–3A and 1–3B). During the 
bolus preparatory phase of deglutition, 
the posterior part of the tongue elevates 
against the soft palate, which pushes 
downward to keep the bolus from 
escaping prematurely into the pharynx. 
The palate is the second sphincter in the 
swallowing system. Contraction of the 
palatoglossus muscles approximates 
the palate and posterior tongue, effec-
tively closing the back of the oral cavity 
(Figures 1–4 and 1–5).

Mastication of the bolus involves 
the masseter muscles, the temporalis 
muscles, and the medial and lateral 
pterygoid muscles. This muscle group 
is known collectively as the muscles of 
mastication. Motor fibers controlling 
the contraction of these muscles are car-
ried in branches of the trigeminal nerve 
(V) (Figure 1–6).

Salivation

Successful transfer of a food bolus 
from the oral cavity into the esophagus 
requires the mixing of the bolus with 
saliva. Saliva lubricates and dilutes 
the bolus to a consistency proper for 
swallowing. Saliva contains two major 
types of protein secretion: an enzyme 
for digesting starches, and mucous for 
lubricating purposes. Normal salivary 
secretion ranges from 1.0 to 1.5 liters per 
day. Saliva also plays an important role 
in maintaining healthy oral tissues. It 
is bacteriostatic and controls the patho-
genic bacteria normally present in the 
oral cavity that are largely responsible 
for dental caries. The secretion of saliva 
is controlled by the salivatory nucleus 
in the brainstem. The nerve fibers of the 
parasympathetic nervous system carry 
signals from the salivatory nucleus to 
the salivary glands (Guyton, 1981).

oral Phase

The bolus is propelled from the oral cav-
ity to the pharynx during the oral phase 
of swallowing. The top of the tongue 
is placed on the superior alveolar ridge 
behind the maxillary central incisors. 
Voluntary opening of the pharynx then 
begins with elevation of the soft palate 
and depression of the posterior tongue 
(see Video 1–1 of straw drinking on the 
companion website). In this way, there 
is expansion of the posterior oral cav-
ity and a chute forms down which the 
bolus moves into the pharynx. Eleva-
tion of the palate occurs as a result of 
contraction of the levator veli palatini 
muscle. The levator veli palatini mus-
cle receives motor innervation from the  

www
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vagus nerve (X) via the pharyngeal 
plexus. The hyoglossus muscle (XII), 
and to a lesser extent the styloglossus 
muscle (XII), are active in posterior 
tongue depression. The anterior half 
of the tongue is then pressed against 
the maxillary alveolar ridge and the 
anterior half of the hard palate in rapid 
sequence, moving the bolus posteriorly 
on the dorsum of the tongue. Contrac-
tion of the orbicularis oris and buccina-
tor muscles prevents pressure escape 
forward, out of the mouth, or laterally.

Soft palate elevation allows the bolus 
to pass through the tonsillar pillars. 
Once the soft palate is fully elevated, it 
contacts the adjacent pharyngeal walls 
in a valving action that acts to prevent 
penetration of the bolus or escape of 
air pressure into the nasopharynx. The 
side walls of the nasopharynx, consist-
ing of the superior pharyngeal constric-
tor muscle, also oppose one another to 
make a more forceful closure of the 
nasopharynx (Figure 1–7). Motor nerve 
fibers from the vagus nerve (X) via the 
pharyngeal plexus innervate the supe-
rior pharyngeal constrictor and palatal 
musculature. The hyoid bone is then 

moderately elevated in preparation 
for the pharyngeal phase of swallow-
ing. Early hyoid bone elevation occurs 
primarily as a result of mylohyoid 
muscle contraction. Motor innervation 
of the mylohyoid muscle comes from a 
branch of the trigeminal nerve (V).

The muscles involved in the oral 
phase of swallowing represent three 
anatomical regions: the suprahyoid sus-
pensory muscles (which affect the posi-
tion of the posterior tongue and, thus, 
the hyoid bone), the muscles surround-
ing the tonsillar pillars, and the muscles 
involved in the closure of the nasophar-
ynx. Muscles that discharge during the 
oral phase of swallowing include the 
muscles of the face (specifically those 
within the lips and cheeks), the tongue 
muscles, the superior pharyngeal con-
strictor, the styloglossus, stylohyoid, 
geniohyoid, and mylohyoid muscles 
with the palatoglossus and palatopha-
ryngeus muscles demonstrating their 
maximal activity later. The anterior and 
posterior bellies of the digastric muscle 
participate in the subsequent elevation 
of the hyoid and larynx (see Figures 
1–1A, 1–1B, and 1–6E).

Figure 1–4. lateral view from videofluor
scopic swallowing study: oral phase. 

note bolus in the oral cavity on the supe
rior surface of the tongue. palate closes 

against tongue base to close posterior 
oral cavity from oropharynx.
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Pharyngeal Phase

Passage of food through the pharynx 
and into the esophagus occurs during 
the pharyngeal phase of swallowing. 
Respiration and swallowing must be 
coordinated during this portion of the 
swallow, since both functions occur 
through the common portal of the phar-
ynx, but not simultaneously. Because 
respiration must cease during the pha-
ryngeal phase of deglutition, the central 
control of pharyngeal swallowing must 
involve an efficient, automatic mecha-
nism. The pharyngeal phase of swal-
lowing is also involuntary and, once 
initiated, is an irreversible motor event.

At the onset of the pharyngeal phase 
of swallowing, the tongue carries the 
bolus into the oropharynx, as the entire 
posterior mass of the tongue is rolled 
backward on the hyoid bone while 
maintaining the bolus on the tongue 
surface. The mandibular muscles (me- 
dial and lateral pterygoid muscles, 
masseter and temporalis muscles [V]) 

contribute to stabilization of the tongue 
base during the development of the 
tongue’s piston-like movements, and 
this stabilization of the tongue is more 
critical with boluses of thicker consis-
tency. The mandible is held in a closed 
position during swallowing.

As the bolus is propelled posteri-
orly by the piston-like movement of 
the tongue, the pharynx, as a whole, 
elevates and then contracts to create 
a descending peristaltic wave. Eleva-
tion of the pharynx occurs when the 
paired palatopharyngeus muscles con-
tract (X). The walls of the pharyngeal 
chamber stiffen because of the sequen-
tial contraction of its three constrictors 
(X) (Figures 1–8, 1–9A, and 1–9B). As 
the oropharynx is a closed cavity at 
the time of bolus passage, the pressure 
generated by the tongue and pharyn-
geal walls provides a force that drives 
the bolus inferiorly. Simultaneously, the 
hyoid and larynx rise and are pulled 
forward under the root of the tongue 
by the contraction of the suprahyoid 
muscles. The larynx moves with the 
hyoid bone because it is attached to the 
hyoid bone by the thyrohyoid mem-
brane and paired thyrohyoid muscles. 
This anterior movement of the larynx 
simultaneously protects the larynx 
from penetration by the bolus and 
expands the hypopharyngeal cham-
ber, causing a decrease of pressure in 
the pharyngoesophageal (PE) segment. 
This decrease in pressure in front of the 
bolus, along with the piston action of 
the tongue base against the pharyngeal 
constrictors, drives the bolus through 
the pharynx and into the upper esopha-
gus (Figure 1–10).

As the bolus is driven inferiorly and 
the larynx begins to move forward, the 

Figure 1–7. lateral view from videofluo
roscopic swallowing study: oropharyngeal 
phase. note elevation of palate and con
tact with posterior pharyngeal wall.
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epiglottis folds down over the laryn-
geal opening. The epiglottis moves 
from an upright to a horizontal position 
and then tips downward. This posi-
tional change of the epiglottis is caused 
mainly by elevation of the hyoid and 
larynx as well as by contraction of the 
paired thyrohyoid muscles followed 
by contraction of the intrinsic laryn-
geal muscles to close the vocal folds. 
The abductors of the vocal folds, the 
posterior cricoarytenoid muscles, are 
inhibited during this phase, ensuring 

closure of the vocal folds. The true and 
ventricular vocal folds play a major role 
in protecting the laryngeal vestibule by 
constricting the laryngeal aperture. The 
larynx closes anatomically from below 
upward: first, the vocal folds, then the 
vestibular folds, then the lower ves-
tibule (approximation and forward 
movement of the arytenoids), and then 
the upper vestibule (horizontal position 
of the epiglottis that contacts the closed 
arytenoids). Opening of the larynx pro-
ceeds from above downward. Many of 

Figure 1–8. anterior view of larynx and neck. (reprinted with permission from moore 
& Dalley, 2006, Clinically Oriented Anatomy, 3rd ed., Williams and Wilkins, Baltimore, 
p. 1085, Figure 8–23.)
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the mechanisms that contribute to air-
way protection also contribute to bolus 
transportation as closure of the larynx 
creates pressures that promote move-
ment of the bolus away from the lar-
ynx and into the upper esophagus (see 
Figures 1–10 and 1–11) (Doty & Bosma, 
1956; Kidder, 1995).

The upper esophageal sphincter, 
the PE segment, is the third and final 
sphincter involved in the oropharyn-
geal phase of deglutition. At rest, the 
sphincter is closed by the tonic con-
traction of the cricopharyngeus mus-
cle. Inhibition of the tonic contraction, 
which results in relaxation and allows 
for opening of the sphincter, starts at 
the onset of the oropharyngeal phase 
of swallowing and lasts until the crico-
pharyngeus muscle becomes active and 
propels the bolus into the esophagus. 

Both laryngeal elevation (which pulls 
the cricoid lamina away from the poste-
rior pharyngeal wall) and cricopharyn-
geal relaxation are essential for normal 
opening of the PE segment for bolus 
passage (see Figures 1–8, 1–10, and 
1–11). Manometric studies have shown 
that a successful swallow depends on 
the tongue driving pressure and the 
negative pressure developed in the PE 
segment more than the peristaltic-like 
pressure of the constrictors (McConnel, 
1988a, 1988b).

Once the bolus passes into the PE 
segment, the force of the pharyngeal 
contraction eliminates the bolus from 
the level of the glottic opening. If pha-
ryngeal contractions do not fully clear 
the bolus from the pharynx while the 
laryngeal aperture is closed, then a 
portion of the residual bolus may be 
aspirated upon reopening the airway 
and inhalation. The pharyngeal phase 
of swallowing is completed when the 
soft palate returns to its original posi-
tion and the larynx is reopened for 
respiration.

The oropharyngeal phase of swal-
lowing is a complex sequence of not 
only excitatory but also inhibitory 
events that take place generally in less 
than one second. It involves a set of stri-
ated muscles that always participate in 
the fundamental motor pattern. Elec-
tromyographic studies of the muscles 
involved in the pharyngeal phase of 
swallowing have delineated that the 
onset of swallowing begins with a con-
traction of the mylohyoid muscle. At 
the same time or very shortly thereafter, 
the anterior digastric and the pterygoid 
muscles begin to contract (innervation 
from the trigeminal nerve V), followed 
by the geniohyoid (XII), stylohyoid (VII), 
styloglossus (XII), posterior tongue, 

Figure 1–10. lateral view from videofluo
roscopic swallowing study: pharyngeal 
phase. note anterior displacement of 
hyoid and larynx with expansion of the 
hypopharynx. the tongue base contacts 
the posterior pharyngeal wall. subject has 
a cricopharyngeal bar at cervical verte
bra 5.
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superior constrictor (X), palatoglossus 
(X), and palatopharyngeus muscles 
(innervation from pharyngeal plexus: 
X). This group of muscles is called the 
“leading complex.” The middle and 
inferior constrictor muscles then con-
tract in an overlapping sequence. The 
oropharyngeal sequence ends when the 
wave of contraction reaches the upper 
esophageal sphincter. Electrophysi-
ologic studies have shown that any 
background electrical activity in the 
swallowing muscles is inhibited with 
the onset of electrical activity in the 
leading complex and that inhibition is 
also found in the muscles of the lead-
ing complex just before they contract 
during swallowing (Doty, 1968; Doty & 
Bosma, 1956; Hrycyshyn & Basmajian, 
1972; Miller, 1982).

Neural Control of the 
Pharyngeal Phase 
of Swallowing

The complex oropharyngeal muscle 
contraction and relaxation sequence 
that results in a successful swallow is 
triggered and controlled by a group 
of neurons within the reticular forma-
tion of the brainstem. These neurons 
are collectively referred to as a central 
pattern generator because they drive 
a sequence of complex but repetitive 
movements. The neurons of the central 
pattern generator directly stimulate 
several pools of motoneurons located 
in various brainstem cranial motor 
nuclei responsible for excitatory and 
inhibitory signals to the muscles of 
the oropharynx involved in swallow-
ing. Peripheral feedback from sensory 
receptors in the muscles and mucosa of 
the pharynx is thought to modify the 

swallow sequence via direct input to 
the neurons of the central pattern gen-
erator. The central pattern generator 
can therefore be subdivided into three 
systems: an afferent input system from 
peripheral sensory mechanisms to the 
center, an efferent system correspond-
ing to the motor outputs from the cen-
ter to the muscles of the pharynx, and 
an organizing system corresponding 
to the interneuronal network within 
the brainstem that programs the motor 
pattern. Within the central pattern gen-
erator, some neurons may participate 
in activities other than swallowing, 
such as respiration, mastication, and 
vocalization. Respiration is also likely 
controlled via a central pattern gen-
erator that coordinates with the swal-
lowing pattern generator to integrate 
swallowing and respiratory functions 
(Altschuler, Bao, Bieger, Hopkins, & 
Miselis, 1989; Broussard & Altschuler, 
2000; Doty & Bosma, 1956; Jean, 1990; 
Jean, Car, & Roman, 1975).

Afferent Input to the Central 
Pattern Generator

Branches from three cranial nerves — the 
trigeminal (V), the glossopharyngeal 
(IX), and the vagus (X) — provide periph-
eral sensory feedback to the central pat-
tern generator. The most sensitive oro-
pharyngeal mucosal receptor regions 
for the stimulation of the swallowing 
sequence are innervated by fibers of the 
glossopharyngeal nerve via the pharyn-
geal plexus and by the superior laryn-
geal nerve (SLN) via the vagus nerve. 
Stimulation of the superior laryngeal 
nerve induces pure swallowing with a 
short latency, and this finding has led 
to the belief that the fibers of the SLN 
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constitute the main afferent pathway 
involved in the initiation of swallowing. 
Jafari et al. studied the impact of anes-
thesia of the superior laryngeal nerve 
on swallowing in 21 healthy subjects 
and found that although anesthesia of 
the nerve did not inhibit the initiation 
of the swallow, there was an increase  
in the incidence of penetration and 
aspiration, indicating that the airway 
was not well protected. Stimulation of 
the glossopharyngeal nerve facilitates 
swallowing but alone does not trigger 
the pure motor pattern of oropharyn-
geal swallowing (Doty & Bosma, 1956; 
Jean, 1990, 2001; Kessler & Jean, 1985; 
Miller, 1982; Ootani, Umezaki, Shin, 
& Murata, 1995, Jafari, Prince, Kim, & 
Paydarfar, 2003).

Both the glossopharyngeal and the 
superior laryngeal nerve send fibers to 
the nucleus tractus solitarius (NTS) in 
the brainstem. The nucleus tractus soli-
tarius is the principal sensory nucleus 
of the pharynx and esophagus, and all 
the afferent fibers involved in initiating 
or facilitating swallowing converge in 
the NTS, mainly in the interstitial sub-
division. Almost all of the NTS neurons 
that are involved in swallowing are 
activated with stimulation of the SLN. 
Most of the same NTS neurons can be 
activated by stimulation of the glosso-
pharyngeal nerve. During swallowing, 
stimulation of sensory receptors in the 
pharynx by the posterior movement of 
the bolus is thought to initiate the invol-
untary pharyngeal phase of swallowing 
coordinated by the central pattern gen-
erator via the superior laryngeal nerve 
(Altschuler, 2001; Jean, 2001).

Although the oropharyngeal swal-
lowing motor sequence is centrally 
organized, it can change in response 
to peripheral afferent information. The 

same irreversible muscle sequence is 
exhibited during swallowing of food, 
liquids, or saliva, but sensory informa-
tion received from peripheral recep-
tors can modulate the central network 
activity to adapt the swallowing motor 
sequence according to bolus consis-
tency and size. Oropharyngeal muscle 
contraction timing, duration, and likely 
intensity change with changes in bolus 
size and consistency. Sensory feedback 
likely modifies the central program by 
adjusting the motor outputs depending 
on the contents of the oropharyngeal 
tract. In other words, continuous sen-
sory feedback from the pharynx may 
influence the neurons of the central 
pattern generator and thus modulate 
the central program. Considerable vari-
ability in the sequence of events that 
occurs during the pharyngeal phase 
of swallowing can be appreciated on 
videofluoroscopic studies of swallow-
ing in normal individuals. Ablation of 
sensory feedback does not, however, 
disrupt sequential discharge of the 
cranial motor nerve fibers that occurs 
during swallowing (Hamdy et al., 1997; 
Hamdy, Mikulis, et al., 1999; Hamdy, 
Rothwell, et al., 1999; Jean, 2001; Kend-
all, 2002; Kendall, Leonard, & McKen-
zie, 2003; Kendall, McKenzie, Leonard, 
Gonçalves, & Walker, 2000).

Higher Cortical Input to the 
Central Pattern Generator

Higher cortical input is also thought 
to influence the coordination of swal-
lowing by the central pattern genera-
tor. Many of the neurological disorders 
that result in dysphagia do not involve 
the brainstem but rather affect a wide 
range of supramedullary central neu-
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ral regions. In addition, the fact that 
swallowing can be initiated voluntarily 
without stimulation of the pharynx by a 
bolus, such as in a “dry” swallow, indi-
cates that input from the cerebral cortex 
can trigger swallowing.

The mechanism by which higher 
cortical centers impact swallowing 
function is poorly understood, but it 
appears that a widespread network of 
brain regions participate in the control 
of swallowing. It is hypothesized that 
speech movements and perhaps the 
oral phase of swallowing rely on the 
lateral regions of the primary motor 
cortex and the premotor areas that are 
mapped somatotopically to the anterior 
vocal tract. There are a number of sub-
cortical sites, including the corticofugal 
swallowing pathway, which can trig-
ger or modify swallowing, in particu-
lar the internal capsule, subthalamus, 
amygdala, hypothalamus, substantia 
nigra, mesencephalic reticular forma-
tion, and monoaminergic brainstem 
nuclei. Many studies of central swal-
lowing control emphasize the impor-
tance of the inferior precentral gyrus. 
The anterior insula/claustrum and the 
cerebellum are also likely active in the 
initiation of voluntary swallowing (Bar-
low & Burton, 1990; Hamdy, Rothwell, 
et al.,, 1999; Kendall et al., 2003; Mosier 
& Bereznaya, 2001; Zald & Pardo, 1999).

Motor Output from the 
Central Pattern Generator

The main motor nuclei of the brain-
stem involved in deglutition are the 
hypoglossal (XII) motor nucleus and 
the nucleus ambiguus (X) (Figure 1–12). 
The cell bodies of the hypoglossal 
nucleus are organized myotopically, 

related to the different tongue muscles 
innervated by the hypoglossal moto-
neurons. The nucleus ambiguus is orga-
nized in a rostrocaudal pattern with 
respect to the motoneurons innervating 
the esophagus, pharynx, and larynx. 
The esophageal motoneurons are local-
ized in the rostral compact formation 
of the nucleus, the pharyngeal and soft 
palate motoneurons are in the interme-
diate semicompact formation, and most 
of the laryngeal motoneurons are in the 
caudal loose formation of the nucleus. 
The organization scheme results in 
sequential firing of the motoneurons 
within the nucleus ambiguus during 
swallowing. Because the neurons in the 
nucleus fire sequentially during swal-
lowing, each group of neurons in this 
chain may control more and more dis-
tal regions of the swallowing chain and 
be responsible for the successive firing 
behavior. In addition to excitatory drive, 
these motoneurons may also receive 
inhibitory inputs or have complex 
intrinsic properties that are activated 
by the swallowing sequence.

The motoneurons also exhibit exten-
sive dendritic extensions into the adja-
cent reticular formation with a distinct 
pattern for each muscle group. Because 
the reticular formation is the location of 
the neuronal network that is the central 
pattern generator, these dendrites pro-
vide an anatomical basis for the inter-
action of the swallowing motoneurons 
and the neurons of the central pattern 
generator (Bieger & Hopkins, 1987; Doty 
& Bosma, 1956; Gestreau, Dutschmann, 
Obled, & Bianchi, 2005; Lawn, 1966, 
1988; Tomomune & Takata, 1988; Zoun-
grana, Amri, Car, & Roman, 1997).

It has been reported that when the 
motoneurons responsible for the begin-
ning of the swallowing sequence fire, 
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the neurons controlling the more dis-
tal parts of the tract are inhibited and 
their activity is delayed. In some cases, 
the activity of distal neurons is inhib-
ited before the motor activity of proxi-
mal muscle groups is initiated. These 
inhibitory mechanisms may contribute 
directly to the sequential excitation 
of the motoneurons. Via mechanisms 
such as disinhibition or postinhibitory 
rebounds, the inhibitory connections 
may be at least partly responsible for 
the progression of the contraction wave 
(Jean, 2001).

Brainstem Interneurons 
Responsible for the 
Programming and Coordination 
of the Swallowing Sequence

The network of brainstem neurons 
thought to be responsible for the coor-
dination of the pharyngeal swallowing 
motor sequence is made up of interneu-
rons or premotoneurons. In general, 
central nervous system interneurons 
are identified by their connectivity 
with multiple areas of the brainstem 
and other areas of the central nervous 
system. Specifically, the physical con-
nections of the central swallowing pat-
tern generator interneurons provide an 
anatomic substrate for the integration 
of swallowing-related activities with 
airway-protective reflexes. The inter-
neurons of the central swallowing pat-
tern generator are thought to be located 
in two main brainstem areas, although 
some controversy exists regarding 
their exact locations. The dorsal swal-
lowing group (DSG) of interneurons 
is located in the dorsal medulla within 
the nucleus tractus solitarius (NTS) and 
adjacent reticular formation. The neu-

rons of the NTS receive and integrate 
sensory information. The ventral swal-
lowing group (VSG) of interneurons 
is located in the ventrolateral medulla 
just above the nucleus ambiguus. The 
motor nuclei of the nucleus ambiguus 
control the pharyngeal muscles (Ami-
rali, Tsai, Weisz, Schrader, & Sanders, 
2001; Chiao, Larson, Yajima, Ko, & Kah-
rilas, 1994; Ezure, Oku, & Tanaka, 1993; 
Gestreau et al., 2005; Kessler & Jean, 
1985; Larson, Yajima, & Ko, 1994).

Dorsal swallowing group interneu-
rons are thought to be involved in trig-
gering, shaping and timing the sequen-
tial swallowing motor pattern. These 
interneurons exhibit a sequential firing 
pattern that parallels the sequential 
motor pattern typical of deglutition, 
with considerable overlap between the 
sequential firing of the various neurons. 
The neurons in this part of the reticu-
lar formation have been shown to have 
direct connections with the motoneu-
rons that drive the musculature of the 
pharynx involved in swallowing. Each 
dorsal swallowing group neuron may 
be directly activated by signals from 
peripheral afferent fibers originating in 
the corresponding part of the orophar-
ynx under its control.

Stimulation of the superior laryngeal 
nerve results in initial activity, produc-
ing a single spike, in all of the dorsal 
swallowing group interneurons (see 
Figure 1–12). Some of the neurons in the 
dorsal swallowing group exhibit activ-
ity before the onset of the swallowing 
motor sequence, which is continuous 
and is called “preswallowing activity.” 
Those dorsal swallowing group inter-
neurons that display preswallowing 
activity can be activated by stimulation 
of both the superior laryngeal nerve 
and the glossopharyngeal nerve. This 
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pattern of activity observed in the dor-
sal swallowing group interneurons sug-
gests that these neurons are involved 
in the initiation of swallowing. Corti-
cal input into the swallowing central 
pattern generator has been found to 
involve the neurons of the dorsal swal-
lowing group. The dorsal swallowing 
group neurons, therefore, receive con-
vergent information from both cortical 
and peripheral inputs that trigger swal-
lowing. Finally, the two hemicentral 
pattern generators located in each half 
of the medulla are tightly synchronized 
and it is thought that this connection 
occurs within the dorsal swallowing 
group of interneurons (Cunningham &  
Sawchenko, 2000; Jean, 2001; Kessler  
& Jean, 1985).

The interneurons of the ventral 
swallowing group are thought to be 
“switching” neurons that distribute and 
coordinate the swallowing drive to the 
various pools of motoneurons involved 
in swallowing. The firing behavior of 
these neurons also exhibits a sequen-
tial pattern, but with more overlap, 
longer latency, greater duration vari-
ability, and lower frequency than the 
interneurons of the dorsal swallowing 
group. This type of firing behavior indi-
cates that the connections between the 
ventral swallowing group interneurons 
and their afferent fibers are likely to be 
polysynaptic. The ventral swallowing 
group interneurons are probably acti-
vated by the interneurons of the dor-
sal swallowing group. They, in turn, 
are connected to all the various groups 
of motoneurons involved in swallow-
ing, and within the ventral swallowing 
group interneurons, each neuron can 
project to more than one motor nucleus. 
The trigeminal and hypoglossal motor 
nuclei are connected only to the ventral 
swallowing group interneurons and 

not to the dorsal swallowing group. 
Swallowing motoneurons only receive 
input from the ipsilateral efferent fibers 
of the ventral swallowing interneurons 
(Amri, Car, & Roman, 1990; Jean, 2001; 
Kessler & Jean, 1985; Larson et al., 1994).

In addition to the interneurons of the 
ventral and dorsal swallowing groups, 
swallowing interneurons have been 
identified within the trigeminal and 
hypoglossal motor nuclei, or in close 
proximity. They may play the role of 
premotor neurons or be involved in the 
organization of the swallowing drive 
to the various motoneurons involved 
in swallowing within a single motor 
nucleus. They might also be involved in 
the bilateral coordination of the moto-
neuron pools (Car & Amri, 1987; Jean, 
2001; Kessler & Jean, 1985; Ono, Ishi-
wata, Kuroda, & Nakamura, 1998).

There is also a population of inter-
neurons, identified more rostrally in the 
pons, that fire during the oropharyn-
geal phase of swallowing. These inter-
neurons have been classified as sensory 
relay neurons and are thought to pro-
vide information from the oropharyn-
geal receptors to the higher nervous 
centers (Jean, Kessler, & Tell, 1994).

In conclusion, the dorsal swallow-
ing group interneurons are involved 
in initiating the swallowing sequence. 
They stimulate the interneurons of the 
ventral swallowing group, which then 
modulate and coordinate the stimulation 
of the various motoneurons involved in 
the swallowing sequence (Bieger, 2001; 
Roda, Gestreau, & Biachi, 2002).

esoPhageal Phase

The bolus is transported down the 
esophagus into the stomach. The esoph-
ageal phase is quite simple and consists 
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of a peristaltic wave of contraction that 
propagates down the esophagus. There 
is considerable variability in the speed 
and strength of the esophageal con-
tractile wave. Once initiated, it is not 
an all-or-none phenomenon, but may 
dissipate before reaching the lower 
esophageal sphincter. Sensory feed-
back likely plays a role in regulating 
the speed and intensity of the esopha-
geal peristaltic wave, depending on the 
characteristics of the bolus. The lower 
esophageal sphincter is a site of high 
pressure, resulting from tonic contrac-
tion of the smooth muscle making up 
the sphincter. Increased pressure within 
the sphincter prevents reflux of stom-
ach contents into the esophagus. Dur-
ing swallowing, the lower esophageal 
sphincter tone is inhibited, relaxing the 
sphincter for bolus passage into the 
stomach (Jean, 2001).

Secondary esophageal peristalsis is 
defined as peristalsis without a pre-
ceding oropharyngeal phase of swal-
lowing. Secondary peristalsis occurs in 
response to stimulation of esophageal 
sensory receptors by distension of the 
esophageal lumen, and is otherwise 
similar in character, with regard to 
strength and speed of contraction, to 
primary esophageal peristalsis. Ter-
tiary peristalsis of the esophagus refers 
to peristalsis of the smooth muscle 
portion of the esophagus, unrelated to 
extrinsic innervation (Jean, 2001).

The esophageal phase of swallowing 
requires both excitatory and inhibitory 
input to the muscles of the esophagus. 
At rest, the esophagus is electromyo-
graphically silent. All of the esopha-
geal motoneurons are strongly inhib-
ited during the oropharyngeal phase 
of swallowing and the contractile wave 
of the esophagus during the esophageal 
phase is preceded by inhibitory input. 

Once the bolus enters the esophagus, 
bolus movement involves the coordi-
nated contraction of the smooth and 
striated muscles of the esophagus. Con-
traction of esophageal striated muscle 
is controlled by the motonuclei of the 
brainstem (nucleus ambiguus) while 
smooth muscle contraction is con-
trolled by the autonomic nervous sys-
tem. Smooth muscle of the esophagus is 
innervated by preganglionic fibers orig-
inating in the vagal motor nucleus. As 
are the muscles of the oropharynx, the 
muscles of the esophagus are inhibited 
and stimulated by motoneurons under 
the control of interneurons associated 
with the swallowing central pattern 
generator. Less information is available 
regarding the location of the central 
pattern generator interneurons. They 
regulate the esophagus and coordinate 
the oropharyngeal and esophageal 
phases of swallowing. Similarly, little 
is known regarding the interaction of 
these interneurons with the esophageal 
motoneurons. It is believed that fewer 
interneurons are involved in regulating 
the esophageal phase of deglutition and 
that central control may be more depen-
dent on afferent input than during oro-
pharyngeal swallowing (Jean, 2001).

study Questions

 1. What are the four phases of deglu-
tition, which are under voluntary 
control, and which are primar-
ily involuntary or “reflexive” in 
nature?

 2. What are the three sphincters in the 
upper aerodigestive tract? Which 
chambers do they divide? How do 
they open and close?

 3. What muscles are involved in bolus 
propulsion through the pharynx?
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 4. What sensory nerves are important 
in triggering the pharyngeal phase 
of swallowing and what areas of 
the mucosa do they supply?

 5. Describe in general terms what is 
known about the central control 
of pharyngeal swallowing. What 
is the central pattern generator? 
What are the inputs to the central 
pattern generator? How does the 
central pattern generator control 
swallowing?
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2
Head and Neck 
Physical Exam

Katherine A. Kendall

The head and neck examination in a 
patient with dysphagia is essentially 
an evaluation of the integrity and func-
tioning of the structures responsible 
for swallowing physiology. Thus, a 
knowledge of swallowing physiology 
and the anatomic structures responsible 
for swallowing is the foundation of an 
effective physical examination. Readers 
are referred to Chapter 1 for a review 
of swallowing physiology. Much of the 
information presented in this chapter 
has been introduced in Chapter 1.

Dysphagia is the sensation that solids 
or liquids are not being swallowed cor-
rectly. Possible etiologies of dysphagia 
include neuromuscular disease involv-
ing the oral and pharyngeal muscula-
ture normally active during swallowing, 
altered anatomy (such as occurs after 
surgical resections), radiation therapy, 
trauma, cervical osteophytes, pharyn-
geal diverticuli, cricopharyngeal spasm, 

foreign bodies, tumors, and mucosal 
irritation or injury. After a complete his-
tory of the dysphagia has been obtained, 
a review of the past medical history can 
provide information about previous 
insults to the swallowing mechanism. 
Next, the physical examination of the 
swallowing mechanism is performed.

indications

A thorough head and neck examina-
tion is indicated in all patients suffering 
from dysphagia but may not provide 
enough information to gain a complete 
understanding of the pathophysiologic 
process. Flexible fiberoptic endoscopy 
is usually required to complete the 
examination. A dynamic videofluoro-
scopic swallow study complements 
the physical examination and is usually 
indicated.
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history

Chief Complaint

Symptoms of dysphagia may include 
a history of coughing or choking while 
eating. These symptoms indicate the 
patient may be aspirating during deglu-
tition. Patients may have required that 
a Heimlich maneuver be performed on 
them when the airway became blocked 
by a food bolus. Patients may have 
noticed an increased need to clear their 
throat and may complain of increased 
mucus or phlegm production or the 
sensation of something sitting on their 
vocal cords. They may note a change 
to a wet or gurgling vocal quality as 
saliva or residual bolus drips onto the 
vocal folds. Patients may complain that 
foods get stuck at various locations in 
the pharynx. It is important to deter-
mine where this sensation occurs as it 
can focus the physical examination on 
the area most likely to be involved or 
abnormal. It is also important to deter-
mine if difficulty is experienced with 
solids only, or with both liquids and sol-
ids. Dysphagia for solids only is often 
due to an obstruction or narrowing of 
the alimentary passage, and a history of 
dysphagia for both liquids and solids 
may indicate generalized neuromuscu-
lar incoordination or a very advanced 
obstructive process. Dysphagia for liq-
uids only is often seen with poor air-
way protection such as occurs with a 
vocal fold paralysis or paresis, because 
liquids can flow into the airway where 
a solid bolus holds together better and 
usually causes less difficulty. A history 
of weight loss underscores the severity 
of the problem and a history of pneu-
monia indicates the occurrence of intol-
erable aspiration. Meal duration may be 

prolonged for these patients and they 
may avoid certain types of food they 
know to worsen their symptoms (Cas-
tell & Donner, 1987). A sudden onset of 
dysphagia is more likely to occur with 
trauma or ingestion of a foreign body. 
Careful questioning of the patient may 
be required to elicit a history of chicken 
or fish in the recent diet, indicating 
the possibility of a bone lodged in the 
aerodigestive tract.

Past Medical History

A history of heartburn, indigestion, 
or known gastroesophageal reflux is 
significant in that chronic irritation of 
the pharyngeal mucosa can enhance a 
foreign-body sensation. A long expo-
sure of the esophageal mucosa to 
stomach acid may lead to poor relax-
ation of the upper esophageal sphincter 
and subsequent solid food dysphagia. 
Over time, failure of upper esophageal 
sphincter relaxation can lead to the 
development of pharyngeal diverticuli. 
Gastroesophageal reflux can also lead 
to aspiration of an extremely caustic 
nature that is not necessarily associated 
with swallowing (Leonard & Kendall, 
1999; Shaker, 1995).

A history of neuromuscular disease 
is important, as this may be the primary 
etiology of the swallowing abnormality 
and gives an indication of the prognosis 
for improvement. Past surgical proce-
dures involving structures of the oral 
cavity and pharynx may be responsible 
for altered swallowing function. Head 
and neck radiation therapy can lead to 
fibrosis of structures whose mobility is 
required for adequate swallowing and 
will cause xerostomia (Kendall, McKen-
zie, & Leonard, 1998).
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A detailed medication history may 
shed light on factors contributing to 
the patient’s symptoms of dysphagia. 
Many medications cause decreased sal-
ivary production and contribute to poor 
bolus lubrication and clearing. These 
medications act primarily through 
their effects on the parasympathetic 
nervous system, responsible for the 
stimulation of salivation. Drugs may 
be “parasympathomimetic,” meaning  
that they stimulate or simulate the 
parasympathetic nervous system. This 
results in increased salivation, occa-
sionally to the point of drooling. Drugs 
that are “parasympatholytic” block or 
decrease parasympathetic stimulation, 
causing a decrease in salivary output 
and a dry mouth. “Anticholinergic” 
drugs fall into this category. Antihis-
tamines and antinausea medications 
commonly have anticholinergic side 
effects. The use of multiple drugs, a 
common finding in older patients, may 
result in drug interactions that potenti-
ate the anticholinergic effects of those 
drugs. The side effect of a dry mouth 
can reduce the patient’s ability to com-
municate; predispose to malnutrition; 
promote mucosal damage, denture 
misfit, or dental caries; and increase 
the risk of serious respiratory infection 
secondary to the loss of antimicrobial 
activity of saliva (Feinberg, 1993; Narhi 
et al., 1992).

Other drug categories also have dry 
mouth as a side effect. The following 
is a partial list of examples. The side 
effects of any drug can usually be inves-
tigated by referencing any of a number 
of drug handbooks or the Physicians’ 
Desk Reference (Arky, 1996).

Drugs that increase brain dopamine 
levels by stimulating the release of 
dopamine may cause a dry mouth. 

An example of this type of medica-
tion is Symmetrel, a drug that is used 
in the treatment of Parkinson’s disease. 
Antipsychotic medications that act by 
blocking dopamine receptors also cause 
a dry mouth. Tricyclic antidepressants 
are basic in the treatment of depression. 
These drugs are thought to block sero-
tonin and norepinephrine reuptake. 
They include Elavil, Senequan, and 
Tofranil. Some patients taking this type 
of medication experience dry mouth, 
as these drugs produce a significant 
reduction in salivary flow. Newer 
antidepressants that block serotonin 
reuptake are also known to cause dry 
mouth. Examples of these medications 
include Prozac, Zoloft, Desyrel, and 
Paxil. Lithium carbonate used to treat 
manic-depressive disorders causes a 
dry mouth. Benzodiazepines are drugs 
used to treat symptoms of anxiety. The 
drugs act by potentiating the effect of 
GABA, a brain inhibitory neurotrans-
mitter. Dry mouth is a side effect of 
many of these compounds (Hunter & 
Wilson, 1995; Vogel & Carter, 1995).

Diabetes mellitus is also associated 
with reduced salivary flow. In the 
case of diabetes, oral dryness is not 
associated with a malfunction of the 
parasympathetic nervous system but 
appears to be due to disturbances in 
glycemic control (Sreebny, Yu, Green, 
& Valdini, 1992).

examination

The patient should be sitting upright for 
the examination. A bright light source 
is required to illuminate the oral cav-
ity, pharynx, and hypopharynx. A head 
mirror or headlight is recommended. 
The patient should be seated at a level 
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so that he or she is slightly higher 
than the examiner. The legs should be 
uncrossed and the patient should be 
sitting up straight, leaning slightly for-
ward at the hip.

The face of the patient should be 
examined for any obvious asymmetries 
or outward signs of trauma. Facial mus-
culature and sensation should be tested 
to rule out abnormalities of cranial 
nerves V (trigeminal) and VII (facial). 
The eyes and orbits should be evalu-
ated for deficits of cranial nerves II 
(optic), III (oculomotor), IV (trochlear), 
or VI (abducens). Abnormalities of cra-
nial nerve function and facial sensation 
may be clues to the diagnosis of cen-
tral or neuromuscular disease. A nasal 
exam should rule out any masses that 
could impinge upon the hard palate or 
the soft palate and therefore preclude 
complete closure of the velum.

Effective swallowing requires that 
the alimentary tract structures move 
in order to generate pressure to propel 
the bolus from the oral cavity to the 
stomach. To accomplish pressure gen-
eration, the structures of the oral cavity 
and pharynx act like a series of cham-
bers that expand to accept the bolus 
and then contract to expel the bolus. At 
either end of the chambers are anatomi-
cal valves. The valves close in front of 
the bolus and prevent premature move-
ment or spillage of the bolus as well as 
escape of pressure ahead of the bolus. 
The valves close behind the bolus and 
allow the development of pressures that 
will effectively and efficiently move the 
bolus into the next chamber. The valves 
of the upper aerodigestive tract include 
the lips, the soft palate, the vocal folds, 
and the upper esophageal sphincter. 
The chambers include the oral cavity, 
the oropharynx, and the esophagus. 

The head and neck physical examina-
tion in a patient with dysphagia must 
focus on the competency of the valves 
and the ability of the chambers to effec-
tively expand and contract, resulting in 
bolus movement.

Examination of the alimentary tract 
should begin with the lips, the first 
valve in the swallowing mechanism. 
Lip inspection should include an evalu-
ation of sensation and, especially, com-
petency. Salivary leak should be noted, 
as it is a sign of oral incompetence. Oral 
competence, or complete closure, is 
required to generate pressures used to 
move the bolus from the oral cavity into 
the oropharynx, and any evidence of 
oral incompetence indicates the patient 
likely has difficulty with the oropha-
ryngeal transition of bolus material.

Two tongue blades aid in the exami-
nation of the oral cavity, the first cham-
ber of the swallowing mechanism. The 
patient is asked to open the mouth, 
and the tongue blades are employed 
to move structures allowing complete 
inspection of all the mucosal surfaces. 
Upon opening, the interincisal distance 
can be evaluated. Trismus can be a sign 
of temporomandibular joint disease 
or pterygoid muscle abnormalities. 
Tumors invading the pterygoid mus-
cles are a cause of trismus. Trismus 
may interfere with mastication and 
proper bolus preparation. The denti-
tion should be inspected. Carious, bro-
ken, and missing teeth may also lead to 
difficulty with bolus preparation. The 
mucosal surfaces should be inspected 
for irregularities, lesions, and moisture. 
Saliva quantity and quality should be 
noted. Lack of saliva will preclude 
adequate bolus lubrication, making dry 
foods especially difficult to swallow. 
Patients may experience significant oral 
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and pharyngeal residue simply due to a 
lack of saliva. Residue left in the phar-
ynx after swallowing is always a risk 
for aspiration.

Tongue mobility is paramount to 
effective swallowing. During bolus 
preparation, the base of the tongue 
contacts the soft palate and prevents 
premature movement of the bolus from 
the oral cavity into the pharynx, acting 
as the second valve in the swallowing 
system. The tongue base/soft palate 
valve posteriorly and the closed lips 
anteriorly contain the bolus in the oral 
cavity for bolus preparation. The ante-
rior tongue moves the bolus between 
the teeth during mastication. Once the 
bolus is adequately masticated and 
lubricated for swallowing, the anterior 
tongue contacts the hard palate sequen-
tially from front to back, moving the 
bolus into the pharynx as the soft palate 
elevates and the tongue base depresses.

The tongue examination also in- 
cludes a notation of any surface irreg-
ularities, fasciculations, or atrophy. 
Fasciculations may be an early sign of 
amyotrophic lateral sclerosis (ALS). 
Tongue weakness may result from cra-
nial nerve XII (hypoglossal nerve) palsy 
or a central condition such as a stroke. 
The patient should be asked to pro-
trude the tongue and to move it from 
side to side in order to judge mobility. 
Tongue strength can be further tested 
by asking the patient to push with the 
tongue on a tongue blade. Palpation 
of the tongue allows detection of any 
masses that are not evident on visual 
inspection alone. Any tongue tether-
ing should be noted, as it would likely 
impact tongue mobility.

Although tongue mobility is critical 
for effective contraction of the oral cav-
ity “chamber” resulting in bolus move-

ment, the cheeks, floor of mouth, and 
hard palate also participate in main-
taining adequate pressures during con-
traction of the oral cavity “chamber.” 
A facial palsy with buccal muscle weak-
ness will contribute to “pocketing” of 
bolus material lateral to the dentition 
during bolus preparation and will 
interfere with strong pressure genera-
tion needed to move the bolus into the 
pharynx. Any defect of the hard palate 
will allow pressure and bolus material 
to escape into the nasal cavity. The lin-
gual sulci should be examined to rule 
out tethering of the tongue to the inner 
surface of the mandible.

The second “chamber” of the swal-
lowing mechanism is the oropharynx. 
Examination of the oropharynx also 
should begin with a visual inspection of  
the mucosal surfaces to rule out any 
obvious abnormalities such as masses 
or ulceration. The presence or absence 
of enlarged tonsillar tissue should be 
noted. The soft palate should elevate 
symmetrically when the patient is 
asked to say “ah.” The soft palate func-
tions as a valve with the tongue base 
during bolus preparation and aids 
in pressure generation to start bolus 
movement into the pharynx. Perhaps 
more importantly, the soft palate also 
works as a valve during the pharyngeal 
phase of swallowing by closing off the 
nasopharynx through contact with the 
posterior and lateral nasopharyngeal 
walls (velopharyngeal valve). Weak-
ness or defects of the soft palate allow 
pressure and bolus material to escape 
into the nasopharynx rather than being 
directed into the hypopharynx during 
the pharyngeal phase of swallowing.

The hypopharyngeal exam requires 
indirect or flexible laryngoscopy. These 
techniques enable the visual inspection 
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of the tongue base as well as the lar-
ynx and region of the upper esophageal 
inlet. Indirect laryngoscopy is no longer 
routinely performed because it can be 
technically challenging and uncomfort-
able for the patient. The indirect laryn-
geal examination also is limited in that 
the evaluation of the nasopharynx and 
hypopharyngeal sensation cannot be 
performed adequately. On the other 
hand, flexible laryngoscopes provide 
excellent optics, are more comfortable 
for patients, allow recording of the 
exam for playback and review with 
patient education, include examination 
of the nasopharynx, and can be used to 
test hypopharyngeal sensation.

In order to perform indirect laryngos-
copy, the patient must be positioned to 
carry out the examination in such a man-
ner as to provide the best visualization 
with the least discomfort. The patient 
should be asked to sit up straight. The 
head of the patient should be above 
the head of the examiner. The patient 
should be asked to extend the neck 
anteriorly so that the mandible is for-
ward. This position moves the tongue 
base anteriorly and brings the larynx 
into view. The patient is then asked to 
protrude the tongue maximally. The 
examiner holds the tongue with a thin 
gauze sponge and stabilizes the posi-
tion of the patient with the same hand. 
A warmed mirror is introduced into the 
oral pharynx with the other hand, using 
care not to touch the tongue base with 
the mirror. As we have previously men-
tioned, the tongue base is extremely 
sensitive and a region involved in the 
swallowing reflex initiation. It is also 
involved in airway protection and the 
initiation of the gag reflex. The soft pal-
ate, however, is not as sensitive and the 

mirror can be placed against it as it is 
positioned posteriorly in the oral phar-
ynx for viewing of the hypopharynx. 
The mirror can be pivoted back and 
forth to allow full examination of the 
hypopharyngeal structures.

In order to perform flexible laryngos-
copy with minimal discomfort to the 
patient, the nostrils can be sprayed with  
topical phenylephrine (Neo-Synephrine, 
1/4%) and/or topical anesthetic such 
as lidocaine (4%). The scope is lubri-
cated and dipped in an antifog solution. 
It is then passed along the nasal floor 
to allow inspection of the nasopharynx. 
Patient positioning is similar to that for 
indirect laryngoscopy with the patient 
sitting up straight with slight anterior 
flexion at the hips and chin protruding 
forward.

All mucosal surfaces of the naso-
pharynx should be inspected. Pala-
tal mobility is evaluated along with 
velopharyngeal closure (valve of the 
soft palate against the nasopharyngeal 
walls) by asking the patient to perform 
a forceful “sss” sound. Leakage of air 
and secretions during the “sss” sound 
indicates incompetence of the velopha-
ryngeal valve.

Once the nasopharyngeal portion 
of the examination is complete, the 
patient is asked to breathe through his 
nose and thus open the nasopharyn-
geal passage by relaxing the soft palate 
for further advancement of the flexible 
scope and evaluation of oro- and hypo-
pharyngeal structures. The pharynx 
is the second “chamber” of the swal-
lowing mechanism. During the initial 
part of pharyngeal swallowing, the 
tongue base depresses and the hyoid 
and larynx move anteriorly, effectively 
expanding the pharyngeal chamber to 
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pull the bolus into the pharynx. This 
structural displacement of the tongue 
base and larynx also protects the air-
way. Meanwhile, at the top of the pha-
ryngeal “chamber,” the soft palate acts 
as a valve with the nasopharynx, pre-
venting bolus and pressure escape into 
the nose. At the bottom of the chamber, 
the upper esophageal sphincter and the  
vocal folds act as valves, closing off 
the airway and the esophagus respec-
tively. The “chamber” of the pharynx 
constricts by sequential contraction of 
the tongue base against the contraction 
of the pharyngeal constrictor muscles. 
Opening of the upper esophageal 
sphincter along with contraction of the 
pharyngeal chamber propels the bolus 
into the esophagus.

Physical examination of the pharynx 
starts with evaluation of the base of the 
tongue, the vallecula, and the epiglot-
tis. Any masses or irregularities of the 
mucosa are noted. The presence or 
absence of saliva pooling in the vallec-
ula, piriform fossae, or glottic opening 
suggests significant dysfunction of the 
swallowing mechanism and identifies 
patients with significant risk for aspira-
tion. The piriform fossae are also evalu-
ated in terms of asymmetries, mucosal 
lesions, or masses.

The larynx is then inspected. Vocal 
fold mobility and closure are assessed. 
The patient is asked to say “ee,” which 
closes the vocal folds and further ele-
vates the larynx for inspection. A higher 
frequency “ee” will often elevate the 
larynx even further for viewing. Any 
vocal fold lesions that inhibit full vocal 
fold closure are noted. The patient may 
be asked to perform a rapid “ee-ee-ee” 
sequence to assess fine control of vocal 
fold movement and closure. The vocal 

folds should be evaluated during inspi-
ration as well, to allow visualization of 
the vocal fold medial surfaces that are 
obscured during phonation. The inter-
arytenoid region should be evaluated 
for color and character of tissues, as 
erythema of this region may indicate 
irritation.

Once hypopharyngeal inspection 
has been carried out, a test of sensa-
tion in the pharynx can be performed. 
By touching the tongue base and pos-
terior pharyngeal wall with the tip of 
the flexible scope, a gag reflex should 
be elicited. The tip of the flexible scope 
is also used to touch the piriform fos-
sae, lateral pharyngeal walls, aryepi-
glottic folds, laryngeal surface of the 
epiglottis, and the vocal folds them-
selves. The examination is carried out 
bilaterally and the two sides are com-
pared. Patients with normal sensation 
will cough or swallow when touched 
with the scope. Abnormal sensation can  
contribute significantly to difficulties 
with initiating a swallow and control 
of the bolus.

The final part of the physical exami-
nation involves palpation of the neck 
for anatomic abnormalities, especially 
masses. Large thyroid goiters may com-
press the esophagus and cause dyspha-
gia. Adenopathy may be indicative of 
metastasis from an upper aerodiges-
tive tract mucosal malignancy or a 
lymphoma. Malignancies tend to be 
firm and fixed to surrounding struc-
tures, while reactive adenopathy has a 
more rubbery character and is usually 
mobile. Palpation of the laryngeal carti-
lages confirms normal laryngeal struc-
tural integrity, and gentle displacement 
of the larynx side to side confirms a lack 
of tethering.
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review

The head and neck physical examina-
tion allows an assessment of altera-
tions in anatomy, motor function, and 
sensory function that affect a patient’s 
ability to swallow. The following is 
a list reviewing the information that 
may be gained during the physical 
examination.

n Obvious tumor, surgical changes, 
or other anatomic abnormalities

n Abnormalities of tongue, palatal, 
and vocal fold mobility

n Inadequate sphincteric functions 
such as oral incompetence, velo-
pharyngeal incompetence, and 
poor laryngeal closure

n Loss of sensation
n Pooling of secretions

limitations

In patients with subtle abnormalities of 
sensation, the gross nature of the physi-
cal examination will be inadequate to 
detect them. Yet, these sensory deficits 
may be responsible for delayed swal-
low reflex triggering and poor bolus 
control. The same problems exist in the 
evaluation of subtle motor deficits that 
may not be detected on the physical 
examination. The complex coordina-
tion of swallowing may be abnormal 
in patients with central control deficits 
who present with normal anatomy, 
sensation, and apparent muscular 
function. Thus, the physical examina-
tion may not provide enough infor-
mation to fully understand the nature 
of the patient’s swallowing problems. 
A dynamic videofluoroscopic swallow 

study is often required to further eluci-
date subtle abnormalities of the swal-
lowing mechanism.

study Questions

 1. Discuss three symptoms consistent 
with severe dysphagia.

 2. What important information is 
learned from the past medical his-
tory with respect to complaints of 
dysphagia? Name three specific 
examples.

 3. How does gastroesophageal reflux 
disease cause dysphagia?

 4. Describe the limitations of the 
physical examination and what 
testing can be done to complement 
the physical examination.
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3
Clinical Swallow Evaluation

Susan J. Goodrich and Alice I. Walker

The “clinical” swallow examination is 
done, classically, in the “clinic,” without 
medical instrumentation. It involves 
clinician-driven gathering of informa-
tion, including a medical and feeding 
history, clinical examination of oral 
structures and function, and observa-
tional evaluation of patients and their 
swallowing function.

swallow “screen” versus 
clinical evaluation

“Screening” tests related to dysphagia 
should be differentiated from stan-
dard clinical evaluations. As the term 
implies, a swallowing “screen” is 
performed, often at bedside, to deter-
mine if a patient is dysphagic and, 
more particularly, if a patient is aspi-
rating. Primary questions addressed 
are whether the patient can eat orally 
safely and whether a more compre-
hensive assessment for dysphagia is 
indicated. Screens are frequently man-
dated in hospitals for acute cerebrovas-

cular accident or head-injured patients, 
that is, “at-risk” patient populations. 
Although often performed by speech-
language pathologists, screens may 
also be undertaken by nursing staff or 
physicians. A number of screening tools 
have been described; those noted here 
are of interest in that they represent dif-
ferent approaches.

“Water swallow tests,” perhaps one 
of the most frequently used bedside 
screening approaches, involve giving 
a patient some amount of water with 
instruction to drink it as quickly as 
possible. If coughing or voice change 
is noted during or after the swallow 
(assuming the task can be completed), 
additional monitoring or screening 
or, possibly, referral for instrumental 
examination will be recommended 
(De Pippo, Holas, Reding, Mandel, & 
Leser, 1994; Kidd, Lawson, Nesbitt, 
& MacMahon, 1993; Suiter & Leder, 
2008). The Volume-Viscosity Swallow 
Test (VVST) expands on water swallow 
tests by requiring the clinician to pre-
sent 5- to 20-cc amounts of thin-liquid 
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and pudding- and nectar-thick materi-
als, respectively, to the patient (Clave, 
2008), again monitoring for evidence of 
aspiration/swallowing difficulty. Other 
investigators have reported the use of 
tartaric acid to provoke and assess a 
patient’s cough reflex and laryngeal 
sensation (Addington, Stephens, & Gil-
liland, 1999). Martino and colleagues 
have described both a screening tool 
and an associated training program 
for its use (Martino et al., 2009). This 
screen, the Toronto Bedside Swallow-
ing Test (TOR-BSST), incorporates both 
swallowing tasks and a brief oral-motor 
assessment in the bedside screen.

Other techniques that are intriguing 
but that to date have produced variable 
and sometimes contradictory results 
involve the use of cervical ausculta-
tion and pulse oximetry, respectively. 
The use of cervical auscultation, which 
involves recording airway or swallow-
ing sounds via stethoscope or perhaps 
laryngeal microphone, is based on the 
assumption that sounds associated 
with impaired swallowing or aspirate 
in the airway can be uniquely identified 
(Borr, Hielscher-Fastabend, & Lucking, 
2007; Leslie, Finn, Ford, & Wilson, 2004; 
Zenner, Losinski, & Mills, 1995). Pulse 
oximetry has been used in an attempt to 
detect changes in arterial blood oxygen-
ation in response to aspiration, again 
with mixed results (Colodny, 2000; 
Zaidi et al., 1995). A recent review of 
screening tests, however, suggests that 
a water swallow test combined with 
pulse oximetry may be of particular 
value (Rofes et al., 2011).

In contrast to “screens,” the clinical 
swallow evaluation consists of a medi-
cal and feeding history review, both 
written (medical records/chart review) 

and oral (including current method and 
schedule of feeding), a physical exami-
nation of oral-motor anatomy and func-
tion, and observation of swallowing. As 
in any clinical evaluation, the goal is a 
working hypothesis of the problem. In 
addition to observations regarding the 
patient’s swallow behaviors, the clini-
cal swallow evaluation should be con-
cerned with the patient’s overall health, 
cognitive status, and physical limita-
tions. It should also assess appropri-
ateness and readiness to undergo more 
in-depth evaluation, such as endoscopy 
(Langmore, Schatz, & Olsen, 1988) or 
fluoroscopy (Logemann, 1983). The 
information obtained in the clinical 
evaluation begins the process toward 
treatment strategy recommendations 
(Cherney, 1994; Gelb, 1985; Groher, 
2009; Steefel, 1981). The remainder of 
this chapter deals with the comprehen-
sive clinical evaluation.

indications

A clinical swallow evaluation is indi-
cated in any patient referred for assess-
ment of a suspected swallowing prob-
lem. Referral usually takes place when 
the patient, the family, caregiver, feeder, 
and/or the physician express concerns 
regarding eating or swallowing, when 
weight loss or nutrition failure occur, 
and/or when pulmonary history sug-
gests aspiration. Crucial to the assess-
ment process is an understanding of 
the referral question, so that recom-
mendations may specifically address 
concerns raised. For example, the ques-
tion of whether a person may be thera-
peutically fed small amounts differs 
greatly from the question of whether 
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a non-oral source of nutrition may be 
discontinued. Knowing the concerns 
of the patient, referring health care 
provider, and the caregiver, which may 
be the same or may differ, will enable 
the assessor to provide more helpful 
information.

The clinical swallowing evaluation 
is a first and critical step toward pro-
viding information relevant to both the 
diagnostic and therapeutic processes. 
It enables the clinician to describe 
and elucidate symptomatology, more 
thoroughly examine the sensory and 
motor aspects of the oral mechanism, 
and determine the need and readiness 
for further diagnostic workup. Clini-
cal assessment of a patient and the 
patient’s presenting complaint is best 
performed before any diagnostic swal-
lowing procedure — for example, a fluo-
roscopic dynamic swallow study (DSS) 
or a fiberoptic endoscopic evaluation of 
swallowing (FEES).

Clinical assessment also allows the 
examiner to determine optimal timing 
of further evaluation, if needed. Instru-
mental exams performed immediately 
or very soon after a traumatic or cru-
cial event may, of course, produce quite 
different results from exams performed 
when the patient’s condition is more 
stable. Careful clinical monitoring of a 
patient allows for the most efficacious 
timing of additional exams and, conse-
quently, the most useful information. 
Indications for clinical exam may also 
change. For example, if a patient with 
a diagnosis of head and neck cancer is 
undergoing radiation therapy, repeat 
clinical exams may be appropriate at 
different intervals throughout the ther-
apy, depending on the patient’s ongo-
ing swallow function.

limitations

The clinical swallowing examination is 
crucial in any assessment of swallow-
ing function, but it is not all inclusive. It 
does not allow evaluation of the entire 
swallowing tract and thus cannot pro-
vide complete information regarding 
oral, pharyngeal, and laryngeal struc-
tures and function. Because the phar-
ynx is not visualized, it cannot provide 
information about timing of the swal-
low through the pharynx, or pharyngeal 
strength, or whether residue remains 
after the swallow. Because the larynx is 
not visualized, the clinical exam cannot 
provide definitive information about 
aspiration (Linden, Kuhlemeier, & Pat-
terson, 1993; Splaingard, Hutchins, Sul-
ton, & Choudhuri, 1988). Clinical eval-
uation is not intended as a substitute 
for an instrumental exam; however, it 
should not be bypassed when DSS or 
FEES is scheduled, but included as part 
of the total evaluation. As noted, under-
standing the patient’s history, and care-
ful clinical assessment, combined with 
the results of any instrumental exams, 
will facilitate and optimize appropriate 
treatment decisions.

Limitations of the clinical swallow 
evaluation may be imposed by other 
factors. For example, if a patient is for 
some reason unable to physically coop-
erate with a full exam, a history may 
need to be obtained from other sources, 
e.g. chart review, referral source, and a 
limited physical evaluation performed.

eQuiPment

Paper and pencil for recording history and 
patient information are the foundation  
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of the exam, but most useful are basic 
supplies such as a small flashlight and 
a tongue blade. A lateral view dia-
gram of normal anatomy is useful for 
explaining normal swallowing to the 
patient. Other supplies may include 
the following: small laryngeal mirror 
(for tactile and/or cold stimulation); 
feeding apparatus such as a spoon and 
cup, possibly a syringe and catheter, 
straw, or pipette if observation of other 
feeding methods is needed; food and 
liquid such as water, ice chips, thick 
liquid, puree, cracker, or other similar 
solid requiring some chewing; emesis 
basin; and washcloth, towel, or paper 
towels. Suction should be available (for 
example, patient with a tracheotomy 
tube) if problems with airway mainte-
nance needs are anticipated. Supplies 
helpful for introducing stimuli without 
food (and in therapy) include gauze 
rolls or gauze to wrap around flexible 
straws, and lemon juice, sugar water, 
and saline. A “clinical swallowing kit” 
containing these items may help the 
clinician be better prepared for the 
evaluation.

tasks/evaluation

Medical History and 
Swallowing Complaint

Gathering of a complete and thorough 
medical and feeding history is criti-
cal. Pertinent medical history should 
be gleaned from the patient’s medical 
chart and gathered by communica-
tion with professionals involved in the 
patient’s care, including the referral 
source. Written medical information 
may come in the form of the medical 
chart, progress notes, or referral forms. 

Sources of information may include the 
patient, patient’s family, and medical 
personnel. A patient’s primary diagno-
sis, general medical status and referral 
question should be understood and 
discussed with the patient, the refer-
ral source and the patient’s physician 
when necessary and appropriate, as 
each may have a direct bearing on the 
reason for referral, decisions regarding 
further workup, and forthcoming rec-
ommendations. The specific concerns 
of the referrer can then be addressed 
directly in the assessment report and 
recommendations. Equally important 
is the patient’s complaint or concerns, 
as this sometimes differs from the con-
cerns of the referral source. A number 
of tools have been developed that per-
mit patients to objectively describe their 
problems, and the impact of swallow-
ing difficulty on their lives (Belafsky  
et al., 2008; Chen et al., 2001).

Gathering of case history should 
follow the model of the standard his-
tory and physical interview, begin-
ning with identifying information and 
patient complaint. The complaint is 
then elucidated, citing onset time and 
type, symptoms, precipitating events, 
and current manifestations and char-
acter (description of the problem[s]). 
Past medical history should cover 
multiple systems, including cardiac, 
pulmonary, gastrointestinal, neuro-
logical, otolaryngological, and so forth. 
Cardiac problems or illnesses of other 
types should be noted, as their effect 
on general patient conditioning and 
fatigue may prove important (Selnes & 
McKhann, 2005). Airway status should 
be understood, with consultation with 
the patient’s physician and/or a pul-
monologist or otolaryngologist, if war-
ranted. Pulmonary problems should be 
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recorded, including history and types 
of pneumonia, as well as any disease 
process that may contribute to pulmo-
nary compromise and reduced toler-
ance for aspiration. Gastrointestinal 
information is important, especially a 
history of gastroesophageal reflux, as 
problems in this area may directly or 
indirectly impact laryngeal, pharyn-
geal, and oral symptoms and problems 
(Groher, 2009; Koufman, 2002). Neuro-
logical problems could impact sensory 
and/or motor systems for swallowing, 
and should be documented. Informa-
tion from otolaryngological, or head 
and neck, exam is crucial in under-
standing known problems of the oral, 
pharyngeal, and laryngeal anatomy. 
Report of oral care and dental condi-
tion is important, if available (Lang-
more et al., 1998; Loeb, Becker, Eady, & 
Walker-Dilks, 2003). If structures of the 
larynx, including the vocal folds, have 
been recently evaluated, this informa-
tion will be important in assessing the 
patient’s airway protection capabilities.

Any other medical problems, hos-
pitalizations, and surgeries should be 
recorded, including dates of occur-
rence. Prior voice, speech, or swallow-
ing problems, and intervention given, 
whether medical, surgical, or radiologi-
cal, may impact swallowing and thus 
should be noted. Psychiatric and social 
history, including independence and 
availability of support, may impact the 
diagnostic and/or rehabilitative pro-
cesses, and should be included, if rel-
evant. A list of medications currently 
taken is important, as medications may 
cause xerostomia, drowsiness, or other 
symptoms relevant to swallowing. Fur-
ther questions are guided by knowledge 
of the complaint and history. Informa-
tion presented in the next few sections 

represents an abbreviated template of 
steps and considerations in performing 
a clinical swallow evaluation.

Swallowing History

Method and Schedule 
of Feeding or Eating

The current method of nutritional intake 
is noted, that is, oral with utensils or 
syringe, or non-oral feeding tubes, such 
as nasogastric, gastrostomy, duode-
num, or jejunum tubes. Some of these 
methods may be used in combination, 
with one supplementing the other (see 
Chapter 12). Thus, it is important to ask 
the patient or caregiver which feeding 
method is used, at what times, and with 
what substances.

Diet

Note the type, amount, and frequency 
of food and liquid intake, as well as 
food preferences. Preferences for cer-
tain substances may provide important 
information about the patient’s comfort 
level managing certain foods. Have 
the patient’s eating habits changed 
because of his specific complaints? Are 
particular foods or liquids avoided, or 
sought? Changes in eating habits over 
the course of a day should also be docu-
mented. For instance, does the patient 
eat more or less at one time of day than 
another? Noting time and amount of 
intake for each type of meal will pro-
vide baseline information, as well as 
give clues to a patient’s compensatory 
strategies for eating. The Functional 
Oral Intake Scale (FOIS), a seven-point 
ordinal scale that describes oral intake, 
may be useful in documenting overall 
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functional change over time (Crary, 
Carnaby, Mann, & Groher, 2005).

Onset of Problem

The time and date of the onset of swal-
lowing problems, and whether gradual 
or sudden, should be noted. Were prob-
lems concurrent with other medical 
problems, or did they occur following 
particular incidents? Were there mul-
tiple incidents of problems? Have the 
problems changed, and in what way, 
over time?

Description of Problem

Whenever possible, the swallowing 
problem should be described in detail 
by the patient. During the interview,  
it can be important to focus the patient 
on descriptions of symptoms, rather 
than the perceived diagnosis. Questions 
should attempt to elicit symptoms, cur-
rent manifestations, and the character 
of the swallowing problem.

 1. Context: When do swallow prob-
lems occur? Do they occur at par-
ticular times of the day or during 
particular meals, and when during 
these meals (beginning, middle, 
end of meals, or sometime after)? 
Are these meals at home, outside the 
home, with others, or when alone? 
(Are distractions such as talking 
during swallowing occurring?) Do 
the same or similar problems occur 
at other times besides eating?

 2. Cough or choke: Do coughing and/
or choking occur; if so, with what 
frequency and severity? Is the 
problem a tickle responded to with 
a cough or throat-clear, or does it 

produce an uncontrollable cough? 
Has it interfered with breathing? 
Do coughing/choking occur dur-
ing or after swallowing, and/or at 
other times of the day, for example, 
when meals are not being taken? 
Does food “get stuck”? (If so, ask 
the patient to point to “sticking” 
point.) Does it eventually go down, 
or require a liquid wash to clear? 
Has the patient ever needed the 
Heimlich maneuver to dislodge 
material from the airway?

 3. Weight loss: Has the patient experi-
enced recent weight change, and is it 
related to a change in eating habits? 
Note the patient’s height and present 
weight compared with past weight.

 4. Localization and characterization: Are 
there any other subjective descrip-
tions of the problem? For example, 
can the patient point to an area in 
the mouth, throat, or chest where 
the problems seem to occur? Does 
food “pocket” in certain areas? 
Is there any pain associated with 
swallowing? Have appetite changes 
been experienced? Does the patient 
experience dry mouth?

 5. Social or emotional impact: How does 
the patient feel about the swallow-
ing problem? Is it of concern? Have 
experiences with swallowing been 
frightening? Does the patient have 
a certain eating goal? A checklist 
may also be employed to record 
the patient’s subjective impression 
of the problem’s impact on quality 
of life. Examples of inventories that 
provide such information are the 
M.D. Anderson Dysphagia Inven-
tory (MDADI or ADI) (Chen et al., 
2001) and the Eating Assessment 
Tool (EAT-10) (Belafsky et al., 2008).
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Variability

The variable characteristics of the prob-
lem should be described, such as:

 1. Foods: Do problems occur with cer-
tain foods or food types (including 
pills, medications)? Note whether 
problems occur usually with liq-
uids and/or solids, and the texture 
and consistency of those foods. 
This information may be used later 
in trial swallows. Are some foods 
easier to swallow than others? 
More difficult? Are liquids diffi-
cult to control? Do particular foods 
get “stuck”? Are certain liquids or 
foods avoided due to problems? 
(Ask about dental care and prob-
lems chewing, as this is often over-
looked as an important factor with 
solids.)

 2. Temperature: Is the ease of swal-
lowing affected by the temperature 
of the food? Are hot or cold foods 
easier or more difficult to swallow?

 3. Eating time: How long does it take 
to eat a meal? Is this usual for the 
patient? Longer eating times may 
indicate more problems are occur-
ring during the meal, or that the 
patient is eating more slowly to 
compensate for problems. Shorter 
times may indicate rushed or 
poor intake, or lack of interest or 
attention.

 4. Secretions: How is the patient han-
dling secretions? Are there prob-
lems with drooling? Are secretions 
copious, or conversely, is there a lack 
of saliva? (Xerostomia may occur as 
a consequence of radiation therapy, 
and dry mouth is a common side 
effect of some medications.)

Compensations

What has the patient found helpful in 
dealing with the swallowing problem? 
Have any particular strategies been 
useful in helping the patient compen-
sate? Consider the following:

 1. Rate Is the patient altering the rate 
of eating, slower or faster, to better 
handle food?

 2. Consistency Has the consistency 
of foods eaten been altered? Are 
certain foods blended or avoided 
altogether?

 3. Posture Are particular body pos-
tures or positions — that is, leaning, 
tucking the chin, turning the head  
— helpful to swallowing?

 4. Other: Have any other tactics proven  
useful? For example, is food placed 
in a certain place in the oral cavity to 
facilitate chewing and/or swallow-
ing? Is a syringe used for food place-
ment, or a straw for drinking? Have 
the amounts of food attempted on 
one swallow been altered? Does the 
patient think coughing or throat 
clearing helps?

Clinical Examination 
or Observation

Overall Conditioning, Including 
Cognition or Alertness/Endurance

The patient’s general overall condition-
ing, level of awareness, alertness, and 
cooperation should be noted, along 
with apparent strength and potential 
for fatigue. Readiness for instrumen-
tal studies may also be assessed at this 
time: A person should be awake, alert, 
and able to accept food voluntarily.



 44 Dysphagia assessment anD treatment planning: a team approach

Body Tone, Size, Posture, 
or Positioning

The general body tone and specific oral 
tone are important to note, as well as the 
patient’s typical sitting position during 
eating and whether or not postural sup-
port is required. For the radiographic 
study, the patient must be positioned in 
a reasonably appropriate posture in the 
radiology suite, so size and upper body 
postural support needs may be crucial 
factors. If special chairs, safety straps, 
or other accommodations are needed 
for special positioning, these should be 
considered, especially if further diag-
nostic testing is necessary.

Airway

Status of the airway should be noted. 
If the patient is breathing through a 
tracheostomy tube, the type and status 
(cuffed or uncuffed) of the tube should 
be recorded. Note if breathing appears 
labored or audible in any way before, 
during, or after the evaluation.

Following Instructions

How well is the patient able to follow 
directions? Are verbal or gestural cues 
needed to elicit desired behaviors? Is 
demonstration needed for imitation? 
Does a hearing loss or vision problem 
impact perception, and can compen-
sation be made for this? Is a language 
translator needed for further assistance 
for the patient or family?

Self-Feeding Potential

Is the patient able to feed indepen-
dently, and to what degree? Are special 
utensils or delivery systems needed?

Direct Physical Evaluation

Oral Phase

 1. Structure: The jaw, dentition, lips, 
tongue, buccal cavity, gum, faucial 
pillars, palate, and velum should 
all be observed carefully. Tissue 
condition, including color, con-
figuration, shape, size, symmetry, 
and any additional findings such 
as scarring or tethering should be 
recorded. Observe the presence or 
absence of tonsils, including size, 
placement, and condition. Miss-
ing teeth, especially molars used in 
chewing, are important to note.

 2. Sensation: Sensitivity in and around 
the oral cavity can be assessed by 
applying light touch to areas of the 
lips, tongue, buccal cavity, gums, 
and so on. Areas of reduced or 
hypersensitivity should be noted, 
as well as unilateral differences in 
responses. This information may 
have implications for bolus man-
agement and trigger of the swallow 
sequence.

Note: Facial sensation is con-
trolled by cranial nerve (CN) V 
(Trigeminal). Sensation for the 
anterior two-thirds of the tongue 
is provided by the lingual nerve, 
a branch of CN V. (Taste for the 
anterior two-thirds of the tongue is  
provided by CN VII [Facial].) Sen-
sation and taste for the posterior 
one-third of the tongue and the 
pharynx is provided by CN IX 
(Fuller, 1993). Noting the area of 
impaired sensation should provide 
information about particular cra-
nial nerve involvement.

 3. Reflexes and responses/nonvolitional 
movements: Assessment of normal 
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oral reflexes in the adult is usually 
limited to the gag reflex, as other 
primitive reflexes are usually not 
present beyond 6 to 8 months of age.

Impairment of reflexes and re-
sponses, or presence of primitive 
or infantile reflexes, such as the 
bite reflex, may suggest neurologi-
cal problems (Groher, 2009). Pres-
ence or absence of reflexes and 
responses, and symmetry of move-
ment, are usually noted by tactile 
stimulation with a tongue blade.
a. The gag reflex includes a head 

and jaw extension, rhythmical 
tongue protrusions, and pha-
ryngeal contractions in response 
to stimulation at the posterior 
part of the oral cavity, usually 
the faucial pillars or base of the 
tongue.

b. The transverse tongue response 
is a lateral movement of the 
tongue in response to tactile 
stimulation at the lateral border.

c. The bite reflex is clamping of 
the teeth or up and down move-
ment of the jaw in response to 
stimulation of the gum, molar, or 
sometimes other dental surfaces.

 4. Volitional movement: Volitional move-
ments of the oral-motor mechanism 
should be assessed in terms of 
strength, rate, accuracy, and range 
of motion. Again, noting the area of 
impairment should provide infor-
mation about particular cranial 
nerve involvement.
a. Jaw: Ability to open and close the 

jaw, relative ease, and amount of 
movement should be observed. 
Jaw opening may actually be 
measured in millimeters to note  
any significant trismus and to 
compare with normative data. 

Measurements may be com-
pared with normative data to 
note limitations (inter-incisal  
distance in adults should ap- 
proximate 40 to 50 mm; if below 
20 to 25 mm, it may impact 
introduction of food into the 
oral cavity) (Gelb, 1985). Ask the 
patient to clench the teeth while 
you palpate masseter and tem-
poralis muscles for evidence of 
contractions.

Note: Muscles of motor con-
trol of mastication are controlled 
by CN V (Trigeminal) (Fuller, 
1993).

b. Lips: Labial closure at rest and 
during swallowing should be 
observed to note the patient’s 
ability to maintain lip compe-
tence and to breathe through the 
nose during eating. Pursing and 
retraction of the lips should be 
noted in isolation and in alter-
nating tasks. Note symmetry of 
smile and showing of teeth.

Note: Muscles of facial expres-
sion are controlled by CN VII 
(Facial) (Fuller, 1993).

c. Tongue: Anterior lingual move-
ment may be assessed by hav-
ing the patient extend, lateral-
ize, elevate, and depress the tip 
and sweep the tongue from the 
front to the back of the oral cav-
ity along the roof of the mouth. 
Note symmetry, strength, range 
of motion, and accuracy of 
movement and mark inaccurate, 
weak movements or searching 
behaviors. Posterior lingual 
movement can be observed by 
having the patient elevate the 
back of the tongue, as in pro-
ducing a /k/ sound. Strength 
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can be assessed by asking the 
patient to push the tongue 
against a tongue depressor or 
into the cheek on both sides. Is 
the cheek pushed outward by 
this gesture?

Note: Lingual movement is 
controlled by CN XII (Hypo-
glossal) (Fuller, 1993).

d. Velum: Movement of the velum, 
or soft palate, may be assessed 
by having the patient open 
the mouth and then observ-
ing palatal movement during 
production of a sustained /a/ 
sound. Amount and vigor of 
elevation, as well as symmetry, 
can be noted. Compare to gag 
movement.

Note: Palatal, pharyngeal, and  
laryngeal movement are con-
trolled by CN IX (Glossopharyn-
geal) and CN X (Vagus) (Fuller, 
1993).

 5. Oral sensorimotor integrity: In addi-
tion to assessing isolated sensory 
versus oral-motor skills, the integ-
rity of the two working in concert 
may be important to explore sys-
tematically, as the unique interplay 
of sensation and movement may 
have implications for bolus manip-
ulation and the oral stage of swal-
lowing. For example, the light touch 
sensation of a small bolus may not 
be enough to allow adequate oral 
manipulation or to trigger a swal-
low response. A bolus with greater 
mass or heavier weight, however, 
may stimulate an adequate motor 
response.

 6. Secretions: Oral secretions should 
be observed, including approxi-
mate amount and type and how 
the patient manages these during 

the assessment. The patient may be 
swallowing or actively or passively 
expectorating. Inquiry should be 
made regarding changes in secre-
tion type, amount, or management.

 7. Articulation: Observation of a pa- 
tient’s articulatory behaviors and 
patterns may offer much infor-
mation about oral function. For 
instance, ability to produce an ante-
rior lingua-alveolar stop /t/ may 
provide information about anterior 
lingual movement and control, just 
as production of /k/ may provide 
information about posterior lin-
gual movement and control. These 
sounds may be elicited in diado-
chokinetic tasks to note agility and 
speed. Articulation in connected 
speech may give an indication of 
the timing and precision of move-
ment of articulatory structures.

 8. Resonance: Observe resonance dur-
ing speech for problems with oral-
nasal coupling. Be alert to problems 
with velar function that could im- 
pact bolus containment and pres-
sure generation.

Pharyngeal and Laryngeal 
Evaluation

 1. Vocal quality or changes: Note changes 
in vocal quality from the norm, such 
as hoarseness or breathiness. This 
could possibly indicate a problem 
with laryngeal anatomy or func-
tion, which may relate to problems 
with closure to protect the airway. 
If otolaryngology consultation has 
not been obtained, problems in this 
area may indicate a need for such.

 2. Pitch control or range: The patient 
should be asked (or this behavior 
should be elicited through demon-
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stration) to glide up and down his 
or her pitch range to assess laryn-
geal agility. This may provide some 
information about laryngeal con-
trol and elevation.

 3. Breathing: Note any problems with 
breathing, including stridor or 
audible breath sounds at rest, which 
may alert the clinician to respira-
tory compromise. Note weak vocal 
intensity or the reported phenom-
enon of “running out of air” or 
becoming short of breath, with or 
without speech.

 4. Volitional cough or throat clear: As- 
sess the patient’s ability to cough 
or throat-clear on command by 
simply asking the patient to cough 
and clear the throat. The behavior 
may also be demonstrated to obtain 
an imitative response. Your goal is 
to assess the ability to volitionally 
expectorate aspirated material.

 5. Saliva swallow and laryngeal manage-
ment: During the clinical examina-
tion, before assessing a liquid or 
food swallow, the examiner should 
listen carefully to the patient’s voice 
to note any lack of clarity, “wet-
ness,” and so on. Note whether the 
patient coughs or clears the throat 
during the interview. The patient 
may be asked to initiate a “dry” 
swallow of saliva present, and 
cough and throat-clear, with voice 
quality noted afterward.

 6. Liquid and/or food swallow: Liq-
uid and/or food swallow during 
clinical evaluation should only 
be attempted under safe circum-
stances. Ideally, suction should 
be available in case problems are 
encountered with either aspiration 
or food retrieval. A small bolus can 
be given to determine manage-

ment, ability to swallow, and clini-
cal signs of aspiration. However, 
the patient should not be given 
any substance that may compro-
mise his or her health. First, note 
the patient’s ability to contain the 
bolus within the oral cavity. Oral 
manipulation of the bolus is bet-
ter observed with purees or solids. 
Timing and effortfulness of the 
swallow may be grossly observed, 
as well as the presence or absence 
of cough or throat-clear following 
the attempt. The patient’s voice 
should then be attended to for lack 
of clarity, “wetness,” and so on.

An example form for clinical evalua-
tion is included in Appendix 3–A at the 
end of this chapter.

imPressions and 
recommendations

A summary of the clinical findings 
should contain information relevant to 
the swallowing problem and provide an 
impression of factors that may impact 
and, in fact, dictate further interven-
tion. If the clinical assessment reveals 
only oral problems or cognitive/behav-
ioral problems, recommendations and 
therapy usually can be planned without 
further studies. Even a cursory clinical 
evaluation and history is necessary to 
pair with the FEES information in order 
to address the specific dysphagia ques-
tion at hand.

If there are indications of problems 
at the pharyngeal or laryngeal stages of 
swallowing, further studies may be rec-
ommended, for example, a DSS or FEES 
may be indicated to assess function as 
well as provide information about the 
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safety of continuing oral feeding and/
or to determine more specific tech-
niques to manage the swallowing prob-
lem. Most obviously, if a person dem-
onstrates coughing or choking during 
eating, further studies of the swallow-
ing mechanism would be indicated. If 
inability to maintain nutrition or hydra-
tion by mouth has resulted in weight 
loss or compromised health, further 
studies may be warranted. If pulmo-
nary health has suffered, imaging of 
the swallow may provide illumination. 
And if known problems exist, imaging 
or direct visualization may guide the 
development of strategies to improve 
swallow safety and/or efficiency.

The specific findings of the clinical 
evaluation will facilitate procedural 
considerations during the imaging 
studies. If a patient has posturing or 
movement limitations, mechanical 
adjustments may be anticipated and 
changed. If certain substances are tol-
erated differently during swallow, by 
observation or report, they may be 
used following administration of the 
standard protocol.

The clinical swallow evaluation may 
also provide baseline information about 
swallowing function, making it easier 
to track and compare a patient’s swal-
lowing ability over time. If the patient is 
not ready for a further workup initially, 
some aspects of the evaluation may be 
repeated over time to determine readi-
ness for further workup at a later date.

In summary and reiteration, the 
clinical swallowing evaluation is a 
first and crucial step toward providing 
critical information relevant to both the 
diagnostic and therapeutic processes. It 
describes and elucidates symptomatol-
ogy and the dysphagia question, more 
thoroughly examines the sensory and 

motor aspects of the oral mechanism, 
begins the process toward strategies 
and intervention, and helps determine 
the need and readiness for further diag-
nostic workup.

study Questions

 1. What is the likely difference be- 
tween a “bedside” and a “clinical” 
evaluation?

 2. Why are history and physical evalu-
ations considered necessary before 
further imaging studies, such as 
videofluoroscopic evaluation?

 3. What are some reasons you may 
not recommend further studies 
after your clinical evaluation?

 4. What are the clinical signs and 
symptoms of silent aspiration?

 5. What are the symptoms of left cra-
nial nerve XII damage and what 
oral problems would you expect to 
find during your evaluation?

 6. Describe the clinical impact of 
xerostomia, that is, what the effect 
might be on eating and swallowing.
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appenDix 8–a

Clinical Swallow Evaluation Form
UNIVERSITY OF CALIFORNIA, DAVIS MEDICAL CENTER 

SACRAMENTO, CALIFORNIA

OPD PROGRESS RECORD
VOICE, SPEECH AND SWALLOWING CENTER OTOLARYNGOLOGY CLINIC

PT. NAME: UCD ID#:

BIRTHDATE: DATE OF VISIT:

Diagnosis: Referral:

Concern on referral:

Related Medical Hx/results of testing:

Cardiac:

GI:

Pulmonary:

Neurological:

ENT:

Other:

Dental:

Medications:

Speech/Voice:

Services:

Social/Family:

Feeding Hx:

Method: 

Schedule:

Onset:

Variability: secretions: foods:

 temperature: time of day/meal:

Cough/choke: context: frequency/severity:

Compensations: rate:

 consistencies (prep, alternate, avoid):

 posture:

Weight: present:    usual: time/loss:

continues
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continued

Clinical Observations:

Airway: trach:   cuffed/uncuffed:

 voluntary cough: breath-hold:

      labial  lingual  palatal  mandibular  dental

Oral exam: structure:

 tone:

 movement:

 sense:

 reflexes:

 secretions:

Speech: articulation:

 voice:

 resonance:

 intelligibility: 

Swallow: substance/delivery system   cough/choke   voice   other

liquid:

puree/pudding:

cracker/solid:
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4
Endoscopy in Assessing 
and Treating Dysphagia

rebecca Leonard

Endoscopy is a valuable tool in both the 
assessment and treatment of dysphagic 
patients. The intent of this chapter is to 
describe both uses of the instrument 
in our clinic. Videos of evaluations 
and treatment sessions incorporating 
endoscopy are included on the com-
panion website.

Flexible endoscoPy as 
an assessment tool

Flexible endoscopic evaluation of 
swallowing safety (FEESS) was first 
described by Langmore, Schatz, and 
Olsen in 1988, and has been elaborated 
on frequently in the intervening period 
by these and other authors (Hyodo, 
Nishikubo, & Hirose, 2010; Kidder, 
Langmore, & Martin, 1994; Langmore, 
2003; Langmore & McCulloch, 1997; 
Langmore, Schatz, & Olsen, 1991; 
Suiter & Moorhead, 2007). The origi-
nal “FEESS” procedure is now popu-

larly referred to as “FEES.” It has also 
been referred to as a videoendoscopic 
evaluation of dysphagia (VEED) (Bas-
tian, 1991). In 1993, Aviv, Martin, Keen, 
Debell, and Blitzer described flex-
ible endoscopy with sensory testing, 
referred to as “FEEST.” The goal of the 
latter is to assess laryngeal sensation, 
but it may also involve an endoscopic 
assessment of swallowing.

Preliminary Considerations 
(Equipment, Supplies, 
Patient Preparation)

New technologies have greatly enhanced 
image quality associated with currently 
available flexible endoscopes. Contem-
porary, high-resolution videoscopes 
referred to as “chip in the tip” scopes in- 
clude the camera chip in the scope’s 
tip, that is, in very close proximity to 
structures visualized. These scopes 
offer superb image quality but are quite 
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expensive and may not be available in 
every setting. With older scope tech-
nology, the camera is attached to the 
scope’s eyepiece, and structures are 
filmed through the fiberoptic bundle 
that directs light through the scope 
into the airway. Structures of interest 
are thus farther away from the camera, 
and the light source is more limited. In 
some cases, this can impact observa-
tions possible. In short, quality of the 
study will vary depending on quality of 
the particular instrument used.

Bolus materials used in the evalu-
ation vary according to clinician pref-
erences but typically reflect a range of 
consistencies and textures. Butler et al.  
(2011) reported, in normal elderly 
subjects, significantly different scores 
on the Penetration-Aspiration Scale 
(PAS) (1996) according to both liquid 
type (water vs. milk) and volume, with 
higher (poorer) scores noted for milk 
than for skim milk and water, and for 
larger compared with smaller bolus 
sizes. Individual dysphagic patients 
may demonstrate not only variability 
but serious limitations in their manage-
ment of various bolus types. Supplies 
that allow the clinician to vary bolus 
type, as well as volume, and to do so in 
a uniform manner are important con-
siderations. Multiple options for intro-
ducing foods/liquids, that is, spoon, 
cup, straw, should also be anticipated. 
All supplies need to be easily accessed, 
in particular when only one clini-
cian is available to perform the study.  
A FEES “kit” that contains bolus materi-
als likely to accommodate the patient’s 
needs, as well as other requirements of 
the exam, is useful.

A particular advantage of endoscopy 
is that it can be performed at bedside 
or in the clinic, ideally with the patient 
seated in an upright position. Although 

not trivial, particularly for inpatients, 
being able to keep the back straight 
while bending forward slightly from 
the waist is helpful. An anesthetic may 
also optimize the procedure. A topical 
anesthetic agent (lidocaine, 4%), usu-
ally combined with phenylephrine 
(Neo-Synephrine, 0.25%) can be intro-
duced to one nasal passage, the most 
open if there is a difference from left to 
right. A gel form of the anesthetic can 
be applied to the tip of the scope, which 
is then inserted slowly into the nostril 
and held in a stable position until it 
takes effect. Alternatively, the anes-
thetic can be delivered in spray form. 
The topical anesthetic agent may allow 
the patient to accommodate the proce-
dure more comfortably; however, if it 
interferes with sensation, study results 
may be confounded. Some clinicians 
have, in fact, refrained from using an 
anesthetic agent because of this con-
cern. In a double-blind crossover study, 
Johnson, Belafsky, and Postma (2003) 
reported no differences in laryngopha-
ryngeal sensory testing in patients who 
underwent multiple exams with differ-
ent anesthetic agents and a saline sham, 
respectively. These authors used two 
sprays in each nostril, and each spray 
was 1 second in duration.

More recently, O’Dea et al. (2015) 
reported the effects of 0.2 mL lidocaine 
(4%) on the Penetration-Aspiration  
Scale (PAS), an author-developed scale of 
residue, and on the Wong–Baker FACES 
Pain Rating Scale (1988). Though no dif-
ferences were identified on the PAS or 
residue ratings, lower pain scores were 
noted in the anesthetic condition. The 
authors concluded that the use of the 
anesthetic enhanced patient tolerance 
of the exam without affecting swallow 
function. As noted, we typically apply 
the agent used to only one nostril. If no 
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anesthetic is used (this is most often our 
practice with inpatients, and it is gener-
ally tolerated well), a small amount of 
lubricating jelly on the scope may allow 
more comfortable insertion. The tip of 
the scope can be dipped into an antifog-
ging agent as well.

If there is a particular question about 
velar function or about the degree of 
closure of the velopharyngeal port dur-
ing swallow, the scope may be inserted 
between the inferior and middle turbi-
nates to ensure a viewing position that 
will enable simultaneous visualization 
of the velum and lateral and posterior 
pharyngeal walls. For observation of 
other structures during swallow, the 
scope is inserted along the floor of the 
nose. Observation of oropharyngeal 
structures is completed with the tip of 
the scope in the oropharynx, typically 
at or just below where the inferior soft 
palate would be at rest during quiet 
breathing (mouth closed), with the 
tongue base, piriform sinuses, poste-
rior pharyngeal wall, posterior cricoid 
area, and laryngeal structures in view. 
Laryngeal structures are better viewed 
with the scope tip lower, at about the 
epiglottis, with the full length of the 
true vocal folds visible. With the scope 
appropriately placed, the patient is 
asked to engage in tasks directed to 
evaluating the integrity of swallowing 
structures and the safety or efficiency 
of swallowing. Recording the evalua-
tion permits not only the examiner but 
others present, including the patient, to 
view the study.

Indications for FEES

Evaluation of swallowing function with 
FEES does not provide the same infor-
mation as a videofluoroscopic dynamic 

swallow study (DSS); rather, the two 
studies are probably best viewed as 
complementary to each other. Recent 
studies have demonstrated that the two 
exams may be equivalent in diagnos-
ing dysphagia and implementing treat-
ment strategies to facilitate safe and 
effective swallowing (Leder & Karas, 
2000; Rees, 2006). Both exams have also 
been reported to be equally sensitive in 
identifying delayed initiation of swal-
low, penetration, aspiration, and post-
swallow residue (Langmore et al, 1991; 
Leder, Sasaki, & Burrell, 1998). Aviv 
(2000) reported further that, whether or 
not dysphagic patients had their dietary 
and behavioral management directed by 
fluoroscopy or FEES with sensory test-
ing, their outcomes with respect to the 
incidence of pneumonia or pneumonia-
free time interval were essentially the 
same. In our view, there are a number 
of indications for FEES, some related to 
information provided by FEES but not 
videofluoroscopy, and others related to 
the exigencies of an endoscopic exam as 
opposed to a radiographic study.

Indications for FEES related to the 
unique type of information provided 
by the procedure include:

n Concerns about alterations in 
nasopharyngeal, oropharyngeal, 
or laryngeal anatomy (including 
superficial tissue health) that may 
not be apparent on videofluoros-
copy. Certainly, the larynx and 
true vocal folds are better evalu-
ated with endoscopy.

n Concerns about sensory integrity 
of pharyngeal and/or laryngeal 
structures.

n Concerns about the patient’s abil-
ity to initiate and maintain airway 
protection over a given period of 
time.
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n High risk of aspiration, where it 
is desirable to assess the integrity 
of structures involved in swallow 
function without food or liquid.

n Repeated swallows are of interest, 
as when there is a question of the 
patient fatiguing over time.

n It is desirable to assess symmetry 
of pharyngeal constriction, that is, 
differences from right to left. This 
can be done to some extent with 
fluoroscopy (in the anteriorpos-
terior view), but endoscopy pro-
vides insights into the simultane-
ous contributions to constriction 
from both tongue and pharynx 
that are not possible with other 
techniques.

n It is desirable to provide “online” 
visual feedback to the patient or 
others.

n It is desirable to assess effects of 
various strategies, for example 
that is, head turning and or breath 
holding, in a repeated fashion 
over time.

Indications related to the exigencies of 
the exam include the following:

n Patient cannot be transported to 
the site of a radiographic study.

n There are concerns about repeated 
exposure to radiation associated 
with videofluoroscopy, as when 
a patient’s condition changes rap-
idly over a brief period of time.

n Information is needed more quickly 
than scheduling a radiographic 
exam will permit.

Limitations of FEES

As noted, FEES cannot provide the 
examiner with all the same informa-

tion that can be obtained from video-
fluoroscopy. For example, FEES does 
not allow evaluation of bolus manage-
ment in the oral cavity. The patient’s 
abilities to form and hold a bolus in the 
mouth, transfer it from the anterior to 
the posterior oral cavity, and deliver it 
into the pharynx are better observed 
with fluoroscopy. Another limitation 
of FEES is that during the moment of 
swallow, approximation of tongue and 
pharynx generally precludes visualiza-
tion of pertinent events. In addition, 
information regarding degree of pharyn-
geal constriction, opening of the upper 
esophageal sphincter, and hyoid/laryn-
geal elevation during the swallow is not 
available. This is important because 
the integrity of these gestures often 
explains the mechanics of dysphagia in 
an individual patient. Similarly, pene-
tration or aspiration of the bolus, which 
occurs at, or in close proximity to, the 
time of swallow, may not be visual-
ized, although it may be inferred after 
the swallow from inspection of laryn-
geal structures. Some clinicians would 
argue that FEES and fluoroscopy pro-
vide comparable information regarding 
subtle aspiration. In our experience, this 
depends on the quality of a FEES exam. 
We would suggest that given compa-
rable levels of exam quality and clini-
cian skill, subtle aspiration is likely to 
be identified more often with fluoros-
copy than with endoscopy. This may be 
particularly true when aspirated mate-
rial is noted only below the vocal folds. 
In addition, most quantitative measures 
of timing and displacement, which can 
be obtained from radiographic studies, 
are not possible with FEES. Some clini-
cians have noted that endoscopy pro-
vides better information than fluoros-
copy about the presence of secretions 
in the airway. In general, we would 



 4. enDoscopy in assessing anD treating Dysphagia 57

agree with this appraisal. However, if 
secretions are sufficiently copious, they 
may preclude endoscopic visualization 
of important structures. In such situa-
tions, fluoroscopy may be more useful.

On the other hand, residue is gen-
erally more apparent on endoscopy 
than on fluoroscopy. In a recent study, 
Pisegna and Langmore (2016) asked 
clinicians to rate several variables from 
endoscopic and fluoroscopic stud-
ies of patients performed simultane-
ously. Residue was identified at more 
sites and judged to be more severe on 
endoscopy compared with fluoroscopy. 
Though this evidence does support the  
utility of FEES in assessing residue,  
the authors caution that it might pro-
duce more severe overall impressions 
of dysphagia as well, and needs to be 
considered with this in mind. This is 
also important because ratings or clas-
sifications of residue are frequently 
based on endoscopic exams (Neubauer, 
Hersey, & Leder, 2016). Though com-
monly used, residue ratings based on 
equal-appearing interval or categorical 
scales may fail to differentiate small 
changes associated with time or treat-
ment. In addition, recent evidence sug-
gests that visual-analog scales incor-
porating unequal continua based on 
curvilinear, rather than linear, models 
may more accurately reflect residue 
(Pisegna et al., 2016).

FEES Versus Fluoroscopy in 
Assessment of Aspiration/
Penetration, Residue

Recently, investigators have consid-
ered the presence of penetration and/
or aspiration in normal subjects using 
either FEES or fluoroscopy. Butler, 
Stuart, Markley, and Rees (2009) per-

formed endoscopic evaluations on 20 
normal elderly subjects (mean age, 
78.9 years) and observed a total of 520 
swallows. Aspiration was identified in 
6 of the subjects, on 3% of the swallows 
observed. Penetration was observed in 
15 of the subjects, on 15% of the swal-
lows. Subsequently, we reviewed fluo-
roscopic studies performed on 149 nor-
mal subjects, approximately half under 
the age of 65 years and half over the 
age of 65 years (Allen, White, Leonard, 
& Belafsky, 2010). Across a total of 596 
swallows, penetration was identified 
in 17 subjects and on 2.5% of swallows; 
aspiration was observed in only 1 sub-
ject, or 0.17% of swallows.

The explanation for such marked 
differences between studies is not 
completely clear, but two possibilities 
should be considered. First, the defini-
tion of penetration may differ depend-
ing on whether endoscopy or fluoros-
copy is utilized. For example, bolus 
material observed on the laryngeal sur-
face of the epiglottis is typically consid-
ered “penetration” on endoscopy. On 
fluoroscopy, however, bolus material 
may not be considered as “penetration” 
unless it more closely approximates 
the laryngeal vestibule, or violates the 
likely contact point between the aryte-
noids and epiglottis during swallow 
(Figures 4–1, 4–2, and 4–3). Another 
problem, unique to fluoroscopy, is 
related to clinicians’ efforts to mini-
mize radiation exposure to patients. 
Typically, the fluoro unit is turned 
off immediately after completion of a 
swallow. If a patient aspirates after the 
swallow, when the airway is relaxed, 
the event may be missed. The problem 
can be minimized by first identifying 
patients who demonstrate residue after 
the swallow is completed. The fluoro 
unit can be turned off for a few seconds 
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and then turned on again to determine 
if material has entered the airway. Our 
fluoro protocol calls for patients to be 
filmed, first, in lateral view, and then 
turned for filming in the anterior-pos-
terior view. In some instances, evidence 
of aspiration (again, of residue remain-
ing after the swallow) can be observed 
when the patient is turned in this view 
(Figure 4–4).

Assessment Tasks

Specific tasks included in FEES will 
depend on a number of factors, includ-
ing how much the patient is able to toler-
ate without fatigue and the direction the 
exam takes based on preliminary find-
ings. In addition, some tasks may be 
included to address specific questions 
posed by the referring professional. 
Tasks designed to assess particular 
structures or functions are summarized 
below. In some instances, it may be 
both possible and desirable to perform 

all or most of them. But, as noted, the 
particular tasks included in the exam 
are very much dependent on the indi-
vidual patient. What is reasonable in 
an outpatient who is recovering nicely 
from some incident or illness may be 
very different from what is possible in 

Figure 4–1. Bolus material on laryngeal 
surface of epiglottis would likely be defined 
as penetration on Fees; on our own fluo
roscopy study, this would not be consid
ered penetration.

Figure 4–2. at upper arrow, bolus mate
rial would not be considered penetration 
on our fluoro study; material that pene
trates laryngeal vestibule, shown at lower 
arrow, would be considered penetration.

Figure 4–3. material shown at arrow on 
endoscopic view would likely be con
sidered penetration on endoscopy, but 
probably not on fluoroscopy.
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an inpatient who has been NPO (noth-
ing by mouth) for days or weeks and 
is just being considered for limited oral 
eating. In all cases, the exam is begun 
when the patient is appropriately posi-
tioned, the scope has been inserted, and 
the structures of interest are in view. If 
the exam is being recorded and there 
is a need to provide feedback to the 
patient, the monitor should be placed 
so that both examiner and patient can 
easily refer to it. If the study is being 
performed by a sole examiner, it is, as 
noted previously, imperative to have all 
materials previously prepared and eas-
ily available.

Assessment of Valves 
and Chambers

One way to consider the structures of 
the upper airway is as a series of valves 
and chambers. Chambers, including 
the oral cavity, oropharynx, and hypo-
pharynx, first expand to accommodate 
bolus material, and then compress. 

With compression, a gradient in favor 
of flow (from a region of higher pres-
sure to a region of lower pressure) is 
established and bolus material is pro-
pelled and then cleared from the cham-
ber. Failure of a chamber may thus 
impair both propulsion and clearing of 
bolus material. Valves — including the 
linguavelar, velopharyneal, laryngeal 
(including arytenoids and epiglottis, 
false vocal folds, and true vocal folds), 
and the pharyngoesophageal segment 
(PES) — regulate bolus flow from one 
chamber to the next. In doing so, they 
either appropriately permit or pre-
vent bolus material from moving from 
chamber to chamber. Impairment in 
a valve may lead to early loss of the 
bolus, inappropriate entrance or reflux 
of bolus into a chamber, and/or ineffec-
tive bolus transmission. The first objec-
tive of FEES is to evaluate the integrity 
of these valves and chambers. Tasks for 
doing this are described next.

Tasks for Assessment of 
Velopharyngeal Valving

In a normal swallow, the velum first 
lowers, acting with the tongue to con-
tain bolus material in the oral cavity. 
As the bolus is moved into the phar-
ynx, the velum must then elevate to 
form another valve with the posterior 
and lateral pharyngeal walls. The rapid 
elevation of the velum may help to 
propel the bolus, and its valving action 
with the pharynx prevents bolus mate-
rial from entering the nose. During 
speech, the area of the velopharyngeal 
orifice is typically less than 20 mm2 
for nonnasal sounds. At rest, this area 
is thought to be much larger; during 
speech, for example, areas greater than 
100 mm2 have been associated with the 
perception of extreme nasality (Warren  

Figure 4–4. evidence of aspiration, missed 
on lateral view fluoroscopy, is present 
when patient is turned for filming in lat
eral view. aspiration happened after air
way was relaxed, on residue remaining in 
pharynx.
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& Mackler, 1968). During swallow, 
the area approximates zero. The tasks 
described here should allow the exam-
iner to assess the valving function of 
the velum and corresponding lateral 
and posterior pharyngeal walls. (See 
Video 4–1. VPPORT on the companion 
website.)

n With the nasopharyngoscope be- 
tween inferior and middle tur-
binates, the patient is asked 
to produce a sustained vowel 
sound, then a sustained /s/, and, 
if possible, a sentence that con-
tains no nasal sounds (“Is Sassy 
sick?”). Elevation of the velum 
and constriction of the lateral 
and posterior pharyngeal walls 
are observed. Collectively, these 
structures contribute to closure of 
the velopharyngeal port during 
speech and swallow.

n Symmetry and contributions of 
each structure to closure are noted. 

www

Typically, one should see tighter 
closure for /s/ than for a vowel, 
and closure that is maintained 
for the duration of the sentence. 
Closure during a dry swallow 
can then be observed and may be 
noted to be somewhat different 
from the closure for speech — for 
example, contact of structures 
may be lower. Following these 
tasks, the patient can be asked to 
swallow a small liquid bolus (1 to 
3 mL). The velopharyngeal port is 
observed for any leakage of mate-
rial into the nose. Alternatively, 
the examiner may elect to include 
this task in the evaluation of swal-
low function (Figure 4–5).

Tasks for Assessment of Pharyngeal 
Chamber and Valve

The walls of the pharynx can con-
strict several millimeters in going from 
a relaxed to maximally constricted 

Figure 4–5. on left, velopharyngeal port is shown during production of /n/ (velum is 
at bottom, posterior pharyngeal wall at top, and lateral pharyngeal walls on right and 
left, respectively); on right, port is shown during closure for vowel /i/.
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position. Normative data from our 
laboratory, in fact, suggest that mean 
pharyngeal area in a pseudo-rest posi-
tion, measured in the lateral view from 
videofluoroscopic studies and thus rep-
resenting only two of three dimensions 
of the pharynx (anterior-posterior and 
superior-inferior, but not lateral or left, 
right), approximates 8.5 cm2 (measure 
corrected for age and gender) with a 
1-mL bolus held in the oral cavity. At 
the point of maximum constriction and 
shortening during swallow, this value 
approximates zero. During swallow, 
sequential changes in both size and 
shape of the pharynx help to propel the 
bolus from mouth to esophagus. The 
tasks described here should allow the 
examiner to observe the patient’s poten-
tial for effecting appropriate pharyngeal 
dynamics. (The reader is encouraged to 
view Video 4–2. OROPHX and Video 
4–3. HYPOPHX on the companion 
website while reviewing these tasks.)

www

n The scope is advanced along the 
floor of the nose into the oro-
pharynx, being sure to find a 
placement that will allow pha-
ryngeal structures to be observed 
when the soft palate elevates. 
The patient is asked to produce 
/a/, pronounced “ah,” and to 
then retract or move the tongue 
posteriorly in an attempt to pro-
duce pharyngeal frication, that is, 
fricative-like sound produced by 
forcing air across a constriction  
of posterior tongue to pharynx. 
Contact between tongue base and 
posterior pharynx is observed. 
Not all patients will be able to 
perform this task, but if they are 
able to attempt it, the information 
is very useful (Figures 4–6, 4–7, 
4–8, and 4–9).

n Piriform sinuses, valleculae, pha-
ryngeal walls, base of tongue, and 
postcricoid area are examined for 

Figure 4–6. oropharynx expanded (left ) and then compressed (right ) as subject 
moves tongue (at arrows) posteriorly. scope is just above oropharynx, at about the 
velum.
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evidence of pooled secretions 
(Figure 4–10). At sites of pool-
ing, examiner may want to lightly 
touch the tissue with the scope 
tip and ask the patient to respond 

when the stimulus is felt. In the 
normal case, there should be no or 
minimal secretions at these sites, 
perhaps only a few bubbles, and 
even light touch with the scope 

Figure 4–7. hypopharynx expanded (left ) and compressed (right ); scope tip is below 
velum.

Figure 4–8. scope tip is just above epi
glottis. pharynx is expanded.

Figure 4–9. scope tip above epiglot
tis; pharynx compressed (not a swallow). 
upper portion of epiglottis can be seen 
between tongue base and posterior pha
ryngeal wall.
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tip should elicit a response. The 
presence of pooling may indicate 
poor sensation, or poor ability to 
clear tissues. If pooled secretions 
clear well with swallow, sensation 
may be implicated. Secretions that 
do not clear with swallow, on the 
other hand, may suggest incom-
plete or ineffective movements 
of structures. In some patients, 
sensory and motor functions may 
both be impaired.

n Ask patient to elevate vocal pitch 
to as high a level as possible while 
saying “ee.” Observe pharyngeal 
constriction. Note presence or 
absence, and whether there is a 
difference from one side to the 
other. Typically, the pharynx does 
constrict during this task. The 
maneuver is sometimes described 
as a surrogate measure of pharyn-
geal strength, but this has yet to 
be documented. However, intact 
pharyngeal squeeze has been 
associated with a reduced risk of 
aspiration on pureed foods, inde-
pendent of laryngopharyngeal 
sensation (Perlman et al., 2004).

n Ask patient to hold the nose and 
bear down. Observe piriform 
sinuses for maximal opening. 
Have patient relax and observe 
return of sinuses to rest.

n Ask patient to turn head from one 
side to the other. Observe closure 
of piriform sinuses (Figure 4–11). 
Note, in particular, asymmetries 
from right to left that may suggest 
weakness.

Tasks for Assessment of Laryngeal 
Chamber and Valves

Typically, the larynx acts to protect the 
airway and assist in opening of the PES 
during swallow. The tasks described 
here allow the examiner to assess the 
ability of the larynx to close, thereby 
protecting the airway, and to elevate, 
further protecting the airway and facil-
itating opening of the PES. The tasks 
also consider the ability of the larynx 
to respond to bolus materials that may 
come in contact with its structures.

n With the scope lowered to approx-
imately the epiglottis, ask the 

Figure 4–10. thin secretions in right piri
form sinus; thick secretions appear as folds 
in left piriform sinus and postcricoid area.

Figure 4–11. piriform sinus on right is com
pressed with head turned to right.
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patient to sustain a vowel sound 
for several seconds (a high, front 
vowel sound, such as “ee,” typi-
cally causes the larynx to elevate 
and facilitates visualization of 
laryngeal structures). If good 
visualization of the larynx is dif-
ficult because of elevation of the 
soft palate, a nasal sound, such 
as a sustained “mmm,” may be 
used for this task. Observe the 
mobility of the true vocal folds, 
the completeness of closure of the 
true vocal folds along their ante-
rior to posterior dimension, and 
the length of time they remain in 
an adducted position (patients 
with impaired swallow may need 
to protect the airway for several 

seconds). Note the quality of the 
voice produced. Incomplete clo-
sure, inability to maintain closure, 
and weak, breathy voice quality 
may be indicative of vocal fold 
dysfunction and compromised 
ability to protect the airway.

n With the scope held in as con-
stant position as possible, ask 
the patient to produce a vowel 
at a low vocal pitch, and to then 
shift to as high a pitch as possible. 
Note changes in length of vocal 
folds, any elevation of laryngeal 
structures, and patient’s ability 
to raise pitch (Figure 4–12). Typi-
cally, raising pitch (fundamen-
tal frequency) is associated with 
the larynx elevating and, often, 

Figure 4–12. With scope held in place at patient’s nostril, patient is asked 
to alternate between low (on left ) and highpitched (on right ) /i/s. true folds 
elongate and appear to elevate on highpitched production (note enlarged 
size of superior arytenoid cartilages, as well as of true folds).
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with pharyngeal constriction. An 
inability to alter pitch in this way 
may indicate some dysfunction of 
the superior laryngeal nerve, cri-
cothyroid muscle, or the suprahy-
oid muscles of the larynx.

n Observe patient’s ability to pro-
duce a series of brief /i/ sounds 
(“ee” as pronounced in “Pete”), 
each of which is followed by inspi-
ration (preferably, through the 
nose). Instructing the patient to 

sniff after vocalization may facili-
tate the task. Watch for obvious or 
subtle asymmetries in abduction 
and adduction of the true vocal 
folds that could indicate a paraly-
sis or paresis of one fold.

n Ask the patient to hold his or her 
breath (Figure 4–13). Observe 
degree of adduction of true folds, 
as well as any constriction/medi-
alization of the false folds, and/or 
approximation of the arytenoids  

Figure 4–13. During tight breath holding, true vocal folds close, then false folds con
strict, followed by approximation of arytenoids to epiglottis.
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to the epiglottis. Typically, the false 
folds are closed during breath 
holding. With tight breath holding, 
the larynx may appear sphinc-
teric, with the false folds con-
stricted and arytenoids approxi-
mating the epiglottis. This task is a 
good way to evaluate all the valves 
of the larynx. In Figure 4–14, a 
patient has gagged and the larynx 
has rocked forward, opening the 
PES. This rocking action of the lar-
ynx is also associated with opening 
of the PES valve during swallow, 
which is not typically observed 
during FEES.

n Observe effectiveness of true fold 
adduction for throat clearing and 
cough.

Tasks for Assessment of 
Swallow Function

Requirements for normal swallow in- 
clude the transfer of a bolus quickly and 
safely from the oral cavity through the 
pharynx to the upper esophagus. The 
tasks described here allow the examiner 

to assess several events before and after 
swallow that are critical to this process.

With the scope positioned back in the 
oropharynx, bolus materials are intro-
duced, starting with a small amount 
of liquid that has been colored green 
with food coloring (i.e., edible veg-
etable dyes). In our clinic, the standard 
exam is begun with a 1- to 3-mL liquid 
bolus, or a small amount of ice chips. 
Ice chips may be particularly helpful 
in patients who have not been eating 
orally for a period of time (Rees, 2006). 
With the scope positioned appropri-
ately for observing relevant structures, 
the patient is asked to perform the 
following:

n Hold the bolus in the mouth until 
the examiner counts to three, then 
swallow. Any early loss of the 
bolus into the valleculae or piri-
form sinuses, or any penetration 
or aspiration of bolus material 
prior to the swallow, is noted.

n Following the swallow, sites pre-
viously examined (i.e., nose, val-
leculae, piriform sinuses, tongue 
base, pharyngeal walls, postcri-
coid area, and true and false vocal 
folds) are examined for evidence 
of residue. Note the sites and sid-
edness of residue material and 
estimate (if possible) how much 
of bolus introduced appears as 
residue.

n If residue is observed, evidence of 
repeat swallow is noted. If none is 
observed, the patient is asked to 
repeat the swallow. Any clearing 
that takes place during the repeti-
tion is noted.

n If residue is present on the vocal 
folds, cough or throat-clearing re- 
sponses are noted. If no response 

Figure 4–14. During gag, the cricoid can 
be seen to rock forward, and the pes 
opens (at arrow).



 4. enDoscopy in assessing anD treating Dysphagia 67

is noted, the patient is asked to 
cough and then repeat the swal-
low. Effectiveness in clearing resi-
due is assessed.

n If the swallow approximates nor-
mal, the examiner is unlikely to 
actually observe the instant of swal-
low because constriction of tongue 
and pharynx obscures visualiza-
tion. In patients with weak tongue–
pharynx constriction, however, it 
may be possible to obtain more 
information.

Following swallow of the small 
bolus, the patient repeats the tasks with 
a 3- to 5-mL liquid bolus, and then a 
larger self-selected bolus in a cup. 
For the latter task, the patient selects 
how much of the bolus material he or 
she wants to attempt. These tasks are 
repeated for the larger liquid boluses if 
it appears safe to do so, and with pud-
ding if difficulties are encountered on 
any of the liquid swallows. If the liq-
uid swallows are managed without 
incident, the pudding bolus is replaced 
with a paste bolus (e.g., peanut butter).

These assessment tasks represent 
similar tasks, in the same order, as those 
used in videofluoroscopic studies at 
our institution. Bolus materials used 
for FEES typically do not contain radi-
opaque material, but they do represent 
similar consistencies and a similar order 
of presentation. The reason for this is 
twofold. If you anticipate following a 
patient over time, the ability to repeat at 
least some of the same tasks from exam 
to exam permits more uniform assess-
ment of progress or deterioration over 
time. Furthermore, if both fluoroscopy 
and endoscopy studies are performed 
on a patient, completion of a portion of 
the same or very similar tasks on both 

provides some basis of comparison 
across evaluation techniques.

When these protocol swallows are 
complete, specific foods that have been 
identified as causing particular diffi-
culty for a patient can be tried. Or, if the 
objective is to determine if a patient’s 
diet needs to be altered, either advanced 
or restricted, the exam can be tailored 
to answer these questions. In follow-
ing patients serially, it is important to 
maintain a balance between identify-
ing: (1) changes in integrity of struc-
tures and functions and (2) changes in 
swallowing capabilities. Attempting to 
adhere to a protocol, that is, some uni-
formity in tasks and task order across 
exams, in our opinion, can usually be 
accomplished even with patients whose 
tolerance for the exam is quite limited.

Implications of Findings

By the completion of the FEES evalu-
ation, the examiner should have good 
insights into the integrity of oropha-
ryngeal and laryngeal structures and 
functions for food management and 
swallowing. For example, the patient’s 
ability to effect linguavelar, velopharyn-
geal, linguapharyngeal, and laryngeal 
valving actions necessary for safe and 
effective swallowing should be well 
understood. Impressions gained will 
lead to therapeutic strategies directed 
at improving, bypassing, or compen-
sating for any deficits identified. Simi-
larly, indications of diminished sensation 
identified during the examination will 
require consideration of strategies that 
may enhance sensory stimulation, as 
by manipulating bolus characteristics 
or redirecting bolus materials to a more 
intact side or site. In like manner, the 
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patient’s ability to compensate for the 
early loss of bolus material, or residue 
remaining after an attempted swallow, 
will have been sampled across bolus 
materials, and in terms of both sites and 
amounts of loss or residue noted. The 
resulting observations will enter into 
decisions regarding whether oral feed-
ing is safe, or under what conditions it 
can be made safer.

As noted, a particular appeal of FEES 
is the opportunity it provides for assess-
ing the likely benefit of behavioral strat-
egies via therapeutic probes (including 
the effects of positional changes, vol-
untary maneuvers, bolus manipulation, 
etc.). The length of the examination is 
constrained by the patient’s comfort 
and attention levels, but not greatly by 
concerns about hazards associated with 
the examination technique itself. Trial 
probes performed with both examiner 
and patient observing the consequences 
on the video monitor are particularly 
useful. The ability to make observations 
over time is another feature of FEES that 
adds to its value. Evidence of fatigue in 
valving functions, consequences of col-
lective swallows, or residue buildup 
over precise periods of time are exam-
ples of the kinds of time-delay observa-
tions that can have implications for treat-
ment planning and can be explored more 
thoroughly with endoscopic evaluation 
than with other assessment techniques.

Flexible endoscoPy as 
a theraPeutic tool

Endoscopy is an extremely valuable 
assessment tool, and an equally useful 
tool in the management of dysphagic 
patients. Very often in our setting, pa- 
tients who have undergone fluoroscopy 
studies, and for whom particular strate-

gies have been identified as potentially 
useful, are brought in for at least one 
therapy session to explore in depth the 
strategies previously identified. Dur-
ing these “FEESback” sessions, the 
emphasis is on assessing the effects of 
strategies and on providing clinician, 
patient, and other caregivers feedback 
regarding these techniques. The con-
duct of these sessions is different from 
an assessment with FEES, particularly 
if they occur in close proximity to the 
fluoroscopy evaluation and there is no 
evidence of significant change in the 
patient’s capabilities.

Noted below are therapeutic swal-
lowing strategies, that is, strategies 
designed to facilitate safe swallowing. 
Visual feedback provided to the patient 
during their performance may be use-
ful in teaching their effectiveness and in 
improving the patient’s control of voli-
tional gestures involved. (The reader is 
directed to Video 4–4. FEESPT1 on the 
companion website for an example. The 
patient in this clip has undergone base 
of tongue/pharynx resection for head 
and neck cancer.)

n Tongue–pharynx constriction:  Ask 
the patient to produce “ah” or 
“uh,” and to then move the tongue 
posteriorly until pharyngeal frica-
tion can be produced.

n Pharyngeal constriction by pro-
ducing high-pitched vocalization.

n Laryngeal elevation by raising 
pitch, or rapid alternation of high 
and low pitches.

n Breath holding, with true vocal 
folds and with sphincteric closure 
involving true and false vocal 
folds, and arytenoid to epiglottis 
approximation.

n Effects of postural changes, such 
as head turning or side lying. 

www
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Note changes in voice and breath 
holding, but also any closing off of 
piriform sinuses.

Equally important in attempting 
strategies that have been identified as 
potentially helpful to safe or effective 
swallow is the determination of any 
aversive consequences of these strate-
gies. For example, the reader is directed 
to Video 4–5. FEESPT2 on the com-
panion website. In this clip, a patient 
for whom airway protection has been 
determined to be impaired is coun-
seled to hold his breath during swal-
low. Because his transit times have been 
determined (via dynamic fluoroscopic 
swallow study) to be prolonged, he is 
encouraged to hold his breath tightly for 
several seconds, thereby protecting his 
airway throughout the swallow. With 
the patient complying with this instruc-
tion, that is, “Hold your breath, tighter 
. . . tighter . . . ” for a few seconds, a mas-
sive reflux event occurs that imperils 
his airway. This was not observed on 
fluoroscopy and, had we not scheduled 
the endoscopic follow-up to assess the 
effectiveness and safety of our recom-
mendations, the strategy would have 
been recommended to the patient with 
no recognition of the potential aversive 
consequences it posed to his safe swal-
lowing. We view this type of postevalu-
ation appraisal of any behavioral strate-
gies recommended as a necessary and 
valuable part of our management plan 
for a patient.

issues and concerns

Major issues associated with endoscopic 
examination include the examiner(s), 
the setting in which the exam is per-
formed, the use of a topical anesthetic, 

www

and other risks posed by the procedure. 
The examiner, whether physician or 
speech pathologist, should be skilled 
in the use of flexible endoscopy, and, 
of course, knowledgeable about both 
head and neck anatomy and the par-
ticular physiology of swallowing. The 
setting or settings in which the exam is 
performed should have both staff and 
equipment resources to respond appro-
priately to a medical emergency. Some 
states, including California, require 
that speech-language pathologists 
(SLPs) complete a certification program 
beyond licensure in order to perform 
endoscopy procedures (details are spec-
ified in California Senate Bills 1379 and 
1285). Specific requirements (in Califor-
nia) include the SLP’s mentoring by an 
otolaryngologist during the completion 
of 25 flexible endoscopic procedures. 
The physician must then document the 
SLP’s competency to perform the exam. 
Beyond this requirement, settings in 
which the procedure can be performed 
must meet certain requirements regard-
ing the availability of medical profes-
sionals and resources for the manage-
ment of a medical emergency.

Potential risks associated with the 
procedure include vasovagal responses, 
nose bleed, and a reaction to the topi-
cal anesthetic (if used). Much can be 
done to minimize the likelihood of 
any of these risks — for example, by 
taking pains to put the patient at ease 
before proceeding with the exam, care-
ful insertion of the scope, limitation 
of the anesthetic agent to the nasal 
mucosa (and away from the larynx), 
or performing the exam without an 
anesthetic. Precautions for cleaning 
and maintaining equipment must be 
observed strictly as well. Even with 
careful adherence to these guidelines, 
however, the potential risks associated 
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with the procedure require that it be 
undertaken, in our opinion, in a setting 
with resources available for handling 
any emergencies that might arise. In 
our setting, all patients who are under-
going bedside, clinical, radiographic, or 
endoscopic evaluations for dysphagia 
are followed by a team of professionals, 
all of whom share in the evaluation of 
diagnostic studies and treatment plan-
ning for each patient. Similarly, specific 
guidelines for use of topical anesthetic 
agents, responses to medical emergen-
cies, and cleaning and maintenance of 
equipment have been developed by our 
institution. Beyond this, our team has 
invested considerable time and energy 
in continuing education activities, both 
formal and didactic, to ensure that spe-
cialists who are performing endoscopic 
examinations are well qualified to do 
so. Depending on individual special-
ists, patient populations, and settings, 
different approaches to endoscopic 
swallow studies may be applicable 
and appropriate. However, in our opin-
ion, any approach must maximize the 
patient’s safety and ensure the most 
accurate information possible.

study Questions

 1. What is the difference between 
FEES and FEEST?

 2. What are the concerns about using 
a topical anesthetic agent in assess-
ing dysphagic patients with FEES? 
What other risks are associated 
with FEES?

 3. What aspects of swallowing typically 
cannot be observed during FEES that 
can be observed with fluoroscopy?

 4. Name five indications for using 
FEES rather than the modified bar-
ium swallow (MBS)/DSS.

 5. Name the physiologic “valves” 
and “chambers” involved in swal-
lowing. What tasks might you use 
to assess the integrity of each with 
endoscopy?

 6. How might you use endoscopy 
to implement information about a 
patient’s swallow learned from a 
fluoroscopic study?

 7. What is the advantage of using a 
standard protocol when assessing 
dysphagia with FEES?

 8. What might explain differences in 
judgments of aspiration and pen-
etration on FEES and fluoroscopy, 
respectively?
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5
Radiographic Evaluation of 
the Pharynx and Esophagus

Jacqui Allen

introduction

Radiographic examination of the phar-
ynx is typically referred to as a barium 
swallow, modified barium swallow 
or dynamic swallowing study (DSS) 
and is accomplished by videofluoros-
copy or video radiography. It is con-
sidered the gold standard in imaging 
the pharyngoesophagus and has been 
refined over decades (Levine & Rube-
sin, 2017). Other radiographic methods 
that can be used for examination of the 
pharynx include cineradiography and 
rapid sequence digital radiography, 
ultrasound (USS), computed tomogra-
phy (CT), magnetic resonance imaging 
(MRI), and fluoromanometry. Recently, 
dynamic MRI techniques (cine-MRI, 
turbo-FLASH MRI, high-speed MRI), 
which are free of ionizing radiation, 
have been described to assess swal-
low (Amin et al., 2012; Hartl, Kolb, 
Bretagne, Marandas, & Sigal, 2006; 
Kitano, Asada, Hayashi, Inoue, & Kita-

jima, 2002; Kreeft et al., 2012). However 
technical limitations, i.e., poor tempo-
ral resolution, supine positioning, and 
expense, to date have limited their wide 
application. Radiographic examination 
of the esophagus is termed a barium 
meal or swallow, or esophagram. This 
study is often combined with examina-
tion of the stomach and duodenum. 
The pharynx and esophagus may be 
examined together in one sitting or may 
be examined separately. To obtain opti-
mal information from the examination 
and minimize radiation exposure, it is 
important to have an understanding of 
the indications and technique for each 
of these examinations.

Description of Equipment

Examination of the pharynx and esoph-
agus is generally performed in a fluo-
roscopy suite that is equipped with a 
system for rapid sequence filming. 
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The rapid sequence recording is neces-
sary because the process of swallow-
ing occurs quickly (pharyngeal phase 
is typically less than 1 s), and in order 
to analyze the swallowing process, this 
capability must be available. Previously 
cineradiography was utilized, but with 
the advent of digital processing, this 
has largely become obsolete. Cineradi-
ography has been replaced by video-
fluoroscopy, which is a recording of the 
fluoroscopic image by a videorecorder 
and magnetic tape, or frequently now 
onto digital media. Although spatial 
resolution is less than with cineradi-
ography, it is generally adequate for 
most studies. It has the advantages of 
less radiation exposure, easier manip-
ulation of the images, and the ability 
to record sound. More recently, rapid 
sequence digital radiography which is 
capable of rapid sequence filming of up 
to 6 frames per second (fps) has become 
available. Advantages of this system 
include excellent spatial resolution, easy 
manipulation of the images, including 
brightness and contrast changes, and 
relatively low radiation exposures. The 
chief disadvantages are too few frames 
per second for some studies and its lack 
of availability in many departments. 
Newly developed cine-MRI and turbo-
FLASH MRI sequences can acquire 
up to 24 frames per second (Zhang, 
Olthoff, & Frahm, 2012). This may offer 
the opportunity to examine deglutition 
with less (or no) ionizing radiation. 
However, a large magnet (3 tesla) MRI 
machine is required, which is (as yet) 
not commonplace in most radiology 
departments. High-speed, continuous 
T2-weighted MR sequences at 10 fps 
have also been examined for swallow 
evaluation (Tanaka et al., 2014). The 
exciting aspect is that to track the swal-

low only saline is administered rather 
than a contrast agent, which potentially 
is safer for dysphagic individuals. Fur-
ther research is needed to evaluate 
this in a swallow-disordered popula-
tion (Tanaka et al., 2014). Videofluoro-
manometry is gaining acceptance as a 
study that can provide dynamic as well 
as functional structural information 
about deglutition and provides insights 
as to bolus flow, pressure signatures, 
and pressure voids that may help tar-
get interventions (Reginelli et al., 2016).

Radiation Exposure and Safety

Exposure to radiation occurs with 
examination of both the pharynx and  
the esophagus. For this reason, patients 
should be carefully evaluated before 
these studies are done to determine with 
certainty that the examination is indi-
cated. This is of particular concern with 
younger patients and female patients. 
Younger patients are up to 10 times 
more susceptible to injury from radia-
tion exposure than are older patients. 
Radiation dose is cumulative and the 
National Council for Radiation Protec-
tion (NCRP) and International Atomic 
Energy Association (IAEA) support the 
linear non-threshold theory. This states 
that there is no “safe” dose of radiation 
and that all medical radiation should 
conform to the ALARA principle: As 
Low As Reasonably Achievable (http://
www.imagegently.org; http://www 
.acr.org). It is now estimated that 1 to 
2% of cancers are induced by medical 
radiation (Smith-Bindman et al., 2009; 
Berrington de Gonzalez et al., 2009) and 
that the lifetime relative risk of cancer 
from screening radiological procedures 
may range from 4 to 7/1000 for men and 
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6 to 13/1000 for women (Berrington de 
González, 2011). All clinicians ordering 
tests involving ionizing radiation must 
be cognizant of the risks and benefits of 
the procedure.

The referring physician, radiologist, 
and speech-language pathologist (SLP) 
should all be involved in the decision to 
perform a study. In addition, individu-
als conducting the examination should 
have knowledge of radiation exposure 
and use appropriate protection from 
radiation, for both the patient and the 
individuals conducting the examina-
tion. Radiation exposure to the patient 
can be measured in several ways, 
including skin exposure, gonadal dose, 
and total body exposure, and expressed 
in different units, including grays, rads, 
or seiverts. The seivert is preferred, as it 
is a unit which has been normalized for 
the tissue effects of radiation. Different 
tissues have different levels of suscep-
tibility to radiation, and this is normal-
ized by the seivert measurement allow-
ing comparison of doses independently 
of the site receiving the radiation. An 
alternative method is to use the dose 
area product (DAP), which is a measure 
of effective radiation dose. When com-
bined with a standardized multiplier 
determined by the tissue characteristics 
of the exposed tissue, the DAP can yield 
information regarding the true tissue 
exposure.

Of particular concern in examination 
of the pharynx and upper esophagus 
is radiation exposure to the thyroid. 
Radiation exposure of the lens of the 
eye is also an important issue when the 
head and neck are exposed to radiation. 
A comparison of radiation exposure for 
the techniques used for radiographic 
swallowing studies is seen in Table 5–1. 
Factors affecting radiation dose include: 

kilovolt peak (kVp), which is the peak 
voltage across the x-ray tube; milli-
ampere seconds (mAs), which is the 
tube current multiplied by exposure 
time; image field size; source to skin 
distance; source to detector distance; 
and use of a grid. Most modern fluo-
roscopic machines incorporate safety 
features to minimize radiation such 
as beam coning, last frame hold, auto-
matic kVp adjustment, grid removal, 
and adjustable frame rates. Operators 
should employ appropriate shielding, 
reduce screening time to the mini-
mum needed to achieve the required 
information, and avoid backscatter by 
removing objects within the beam path. 
The patient should always be posi-
tioned closest to the detector, and staff 
should stand a minimum of 5 feet from 
the beam emitter whenever possible.

During a normal year, we are exposed 
to approximately 3 mSv of background 
radiation. One chest x-ray imparts an 
additional 0.01 mSv of radiation, while 
traveling on an international trans-
Atlantic flight would expose passen-
gers to 0.04 mSv of additional radia-
tion. Most fluoroscopic swallowing 
studies are estimated to deliver doses 
in the range of 0.04 to 1 mSv depending  
on total fluoroscopy time (Table 5–2). 

table 5–1. radiation Dose rate During 
videofluoroscopy swallowing study 
(mgy/min)*

projection Skin Thyroid

posterioranterior 9.5 .27

lateral 7.7 .99

* exposure factors include: automatic brightness 
control with 65 kvp, 1.1 ma, 8:1 grid, source 
to skin distance — 46 cm, source to detector 
distance — 86 cm, 9” field of view.
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Chau and Kung (2009) measured vid-
eofluoroscopic swallow study doses 
using the DAP in patients undergoing 
studies for neurological abnormalities 
or after radiation to the head and neck. 
They demonstrated a mean DAP of 2.42 
± 2.04 Gy cm2 for an effective dose of 
0.31 (± 0.26) mSv for all studies, well 
within the quoted range (Chau & Kung, 
2009). Mean fluoroscopy time was 4.23 
minutes (± 2.56 min). When they com-
pared the dose and screening time 
for stroke patients vs. patients treated 
with radiation for nasopharyngeal can-
cer, the mean dose and screening time 
were significantly greater in the stroke 
patients: 2.61 vs. 1.80 Gy cm2 and 4.26 
versus 3.65 minutes, respectively.

Despite care being needed to opti-
mize fluoroscopic swallows, it is imper-
ative to get all the information needed 
from the study. Therefore, reducing 
frame rates to minimize radiation dose 
may not be helpful given that impor-
tant swallow information may be lost 
or go undetected. There must be a bal-
ance between an effective study and 
minimizing long-term radiation risk. 
In the elderly (those >65 y) there is 
very little added cumulative risk from 

low-dose radiation such as that utilized 
in the DSS. There is far greater risk  
to health in missing aspiration or swal-
low impairment in this age-group, and 
the clinician should be aware of all fac-
tors involved.

Indications

History and clinical examination pro-
vide invaluable information in assessing 
the dysphagic patient; however, they 
are unable to detect silent aspiration,  
one of the leading causes of disability 
and death in patients with neurologi-
cal conditions, head and neck cancer, 
or head and neck trauma or follow- 
ing surgery (Garon, Sierzant, & Ormis-
ton, 2009; Ramsey, Smithard, & Kalra, 
2003, 2005). An instrumental exami-
nation is required to fully assess the 
pharyngeal and esophageal phases of 
swallowing. This may be accomplish-
ed endoscopically or radiographically. 
The optimal radiographic procedure  
is the DSS. DSS provides critical infor-
mation regarding the transit and path- 
way of the bolus through the orophar-
ynx, hypopharynx, pharyngoesopha-

table 5–2. radiation Dose comparison

Test Situation
radiation 

Dose (mSv)

chest xray 0.01

annual background radiation 3

transatlantic aircraft flight 0.04

videofluoroscopic swallowing study 0.04–1

ct scan (head) 2

ct scan (abdominal) 5
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geal segment, and esophagus. This 
examination is indicated in patients 
presenting with persistent dysphagia, 
odynophagia, aspiration, pulmonary 
pathology, chronic cough, regurgita-
tion, weight loss, or, in some cases, 
symptoms of reflux or esophageal path-
ology (chest pain or pressure), or in 
patients after surgery or radiotherapy 
to the head and neck.

The study should only be requested 
after assessment by either a physician or 
SLP (or preferably both). Because radia-
tion exposure is involved, careful con-
sideration must be given to performing 
the optimal study in the shortest pos-
sible time. Although a protocol is essen-
tial, the clinician performing the proce-
dure must be familiar with the patient’s 
symptoms, signs, and indications for 
the examination. In this way the DSS 
can be tailored to answer the clinical 
question and minimize screening time. 
Specific maneuvers or strategies can be 
tested during the study to enable safe 
treatment recommendations. Contra-
indications to esophageal examination 
with standard barium swallow and 
esophagram include inability of the 
patient to swallow, obstruction of the 
pharynx or esophagus, and a strong 
likelihood of aspiration. These prob-
lems are minimized with the DSS.

Examination Technique

Because of its general availability and 
ability to demonstrate motion, video-
fluoroscopy is the method most often 
used for swallowing studies and other 
examinations of the pharynx. The exami-
nation is performed in the standing or 
sitting position using a standard fluo-
roscopy table in the upright position. 

For patients who are unable to support 
themselves, chairs have been developed 
that provide support for the patient’s 
head and neck. The examination is usu-
ally performed first in the lateral posi-
tion. The patient takes a bolus of bar-
ium (about 60% weight/volume) into 
the mouth and is instructed to swallow 
while a recording is made from the oral 
cavity to the cervical esophagus. Struc-
tures that are visualized include the oral  
cavity, base of the tongue, valleculae, 
epiglottis, piriform sinuses, pharyn-
goesophageal segment, and cervical 
esophagus (Figure 5–1) (Dodds, 1989; 
Dodds, Stewart, & Logemann, 1990. 
In the normal person, the passage of 
a bolus of barium from the mouth to 
the cervical esophagus takes approxi-
mately one second. A similar recording 
of a swallow is then done in the frontal 
(anteroposterior, AP) projection (Fig-
ures 5–2, and 5–3). The valleculae and 
piriform sinuses are usually better seen 
in this projection, whereas the epiglot-
tis and cricopharyngeus muscle are less 

Figure 5–1. lateral view of the pharynx. 
the base of the tongue and uvula are 
indicated by arrows. the cricopharynx 
muscle is completely relaxed and there
fore not seen.
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well visualized. Some pathologies, such 
as Zenker’s diverticulum, may be bet-
ter viewed from this position as well 
(Figure 5–4). Asymmetries reflecting 
unilateral weakness, for example, of 
the pharynx, are also likely to be better 
appreciated in the frontal view. In both 
projections, recordings are made while 
the patient swallows several different 
quantities and consistencies of barium, 
and in some cases, swallowing is evalu-
ated with a bolus of food mixed with 
barium.

Findings of particular interest that 
may be observed during DSS in the oro-
pharynx include inadvertent passage 
of barium into the airway, termed pen-
etration (when material remains above 
the vocal folds) or aspiration (when 
material passes through the vocal 

Figure 5–2. anterior posterior view of the 
pharynx. residue is noted in the valleculae.

Figure 5–3. slight narrowing in anterior 
posterior view reflects location of crico
pharyngeus m.

Figure 5–4. Zenker’s diverticulum (at 
arrow) is filled with barium in anterior pos
terior view.
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folds). DSS is an extremely sensitive 
tool in identifying airway violation, in 
particular when aspiration occurs with-
out a response from the patient. This is 
termed silent aspiration and is common 
in patients with neurological deficits 
or disorders and sensory impairments 
(such as after radiotherapy or surgery 
to the head and neck). Silent aspira-
tion can have significant clinical con-
sequences, including pneumonia, lung 
abscess, and death (Garon, Sierzant, 
& Ormiston, 2009; Ramsey, Smithard, 
& Kalra, 2003, 2005). Because there is 
no obvious response from the patient, 
silent aspiration cannot be detected 
during clinical examination. A change 
in voice quality after a swallow may 
indicate presence of bolus material 
on the vocal folds, but as noted, silent 
aspiration may happen with no clues. 
Instrumental evaluation is the only reli-
able method of detection.

Other findings that should be ob- 
served include hyolaryngeal elevation, 
epiglottic retroversion, vallecula and 
piriform sinus residue, and posterior 
cricoid (PC) region findings. The PC 
region may show a variety of inden-
tations in the barium stream (Allen, 
White, Leonard, & Belafsky, 2011). 
Outlining of the posterior cartilaginous 
lamina of the cricoid gives a slightly 
flattened indentation on the anterior 
wall of the PC region. This is a normal 
anatomical finding. A thin shelf-like 
indentation may be seen on the ante-
rior wall of the PC region just below 
the cricoid lamina. This is typically an 
esophageal web. These are often small 
(1–2 mm) and non-obstructive but can  
become larger, circumferential, and 
then narrow the esophageal inlet. 
Finally, a small rounded impression 
may be seen on the anterior wall of the 

PC region, termed the posterior cricoid 
plication. This is mobile with the lar-
ynx, non–obstructive, and caused by 
mucosa overlying prominent muscle 
strips and veins beneath the pharyngo-
esophageal mucosa (Allen et al., 2011). 
This is also a normal anatomical variant 
and is asymptomatic.

Once the pharyngeal phase has been 
assessed in the AP plane, the patient is 
asked to swallow a large bolus (20 cc) 
of barium, and this is followed right 
through to the stomach. We term this 
the esophageal screen (Allen, White, 
Belafsky, & Leonard, 2012). Because it 
is possible for an abnormality in the 
esophagus to cause pharyngeal symp-
toms, in most cases this organ should 
be evaluated along with the pharynx 
(Smith, Ott, Gelfand, & Chen, 1998).

As part of the esophageal screen, 
the patient is administered a 13-mm 
barium tablet to swallow, and this is 
again followed from oral cavity to the 
stomach. Hold-up of the tablet at any 
point is noted. During the esophageal 
screen, particular note is made of the 
transit time to the stomach (normal 
≤10 s for liquid boli, but up to 30 s for 
paste or solid textures), completeness 
of bolus transfer (i.e., whether residue 
remains in the esophagus), intraesoph-
ageal reflux, intraesophageal stasis, 
constrictions of the barium stream, or 
presence of hiatal hernia (Miles, Clark, 
Jardine, & Allen, 2016). Extra screening 
time required to perform this view is 
only 10 to 15 s. The esophageal screen 
has a sensitivity and specificity of 
greater than 70% for common esopha-
geal pathologies and may allow the cli-
nician to direct further investigations 
more appropriately (Allen et al., 2012; 
Miles, McMillan, Ward, & Allen, 2015). 
For example, if a constriction is noted, 
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the patient may be sent for endoscopy 
to delineate the nature of the mechani-
cal obstruction, or if there is signifi-
cant intraesophageal stasis or reflux, 
manometry may be warranted. The 
esophageal screen does not replace a 
formal esophagram but may give valu-
able information regarding the cause 
of patient symptoms and direct further 
appropriate investigations (e.g., trans-
nasal esophagoscopy, manometry, pH 
probe) without the increased radia-
tion exposure associated with formal 
esophagram. Examples of findings on 
the esophageal screen are presented in 
Figures 5–5 and 5–6.

Formal esophageal evaluation (esoph-
agram/barium swallow) is generally 
examined by fluoroscopy and spot 
films, which can be obtained either by 
standard films or digital recording of 
individual frames. This examination is 
also done by observing a bolus of bar-
ium as it passes through the esophagus 
from the level of the cricopharyngeus 
to the stomach (Carucci & Turner, 2015; 
Levine & Rubesin, 2017). The examina-
tion is performed in the frontal, lateral, 
and oblique projections, and observa-
tions are made both in the upright and 
recumbent positions.

The esophagus is a tubular struc-
ture that measures approximately 23 to 
25 cm in length and 1 to 2 cm in diam-
eter. The upper limit of the esophagus 
is at the upper esophageal sphincter at 
the level of the cricopharyngeus muscle 
and the lower border is the cardiac ori-
fice where the esophagus joins the stom-
ach. The aorta causes an indentation 
on the left side of the mid-portion (Fig-
ure 5–7), and just below this level there 
is often an indentation caused by the 
left mainstem bronchus. The anatomy 
of the distal esophagus is somewhat 

complex but important to understand 
when evaluating clinical problems. In 
the distal esophagus there is an area 
of increased pressure known as the 
lower esophageal sphincter (LES). The 
increased pressure in this area can be 
measured by intraluminal manometry, 
and an area of intermittent narrowing 
is often seen during barium studies. 
Approximately 2 cm above the LES a 
second ring is often visualized, which is 
typically at the junction of the esopha-
geal mucosa and the gastric mucosa 

Figure 5–5. hiatal hernia is noted on a/p 
esophageal screen. hernia is indicative 
of a portion of the stomach that pushes 
upward through a small opening called 
the hiatus into the esophagus.
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(squamocolumnar junction, SCJ). This 
mucosal indentation is referred to as a 
Schatzki ring. If this ring is above the 
diaphragmatic pinch by greater than  
2 cm, the SCJ and gastroesophageal 
junction are elevated and an esopha-
geal hiatus hernia is present. The anat-
omy of this region is seen in Figure 5–8.

In addition to evaluation of the esoph-
ageal anatomy, peristalsis is observed 
in the prone position. The types of peri-
stalsis that are seen include the primary 
wave (initiated by swallowing), sec-

ondary peristalsis (initiated by retained 
barium in the esophagus), and tertiary 
contractions (nonpropulsive contrac-
tions of the distal third of the esopha-
gus) (Laufer, 1994; Megibow, 1994).

An important part of this examina-
tion is the evaluation for possible reflux 
of barium from the stomach into the 
esophagus. Reflux of stomach contents 
into the esophagus is a very common 
condition that usually causes pain in 
the epigastric or substernal regions, 
but occasionally produces dysphagia 

Figure 5–6. large bolus swallow on a/p 
screen reveals esophageal stricture.

Figure 5–7. Barium in esophagus; arrow 
indicates indentation of aortic arch on left.
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or odynophagia (Miles et al., 2015). In 
addition, reflux into the hypopharynx 
may result in aspiration, hoarseness, 
and cough. The examination is done 
in the supine position after the patient 
has consumed about 300 to 400 mL of 
barium solution. While the examiner 
observes the gastroesophageal junction 
fluoroscopically, the patient is asked to 
cough, do a Valsalva maneuver, and 
raise both legs above the x-ray table. 
All of these techniques increase intra-
abdominal pressure and thus may pro-
duce reflux. Some radiologists advocate 
using the “water siphon test,” which 
consists of observation for reflux with 
the patient in the Trendelenburg posi-
tion while drinking water. Although 
this test is more likely to induce reflux, 
the argument against its use is that it 

Figure 5–8. anatomy of the distal esoph
agus demonstrated by barium swallow. 
a schatzki ring is well demonstrated (at 
arrow).

is highly non-physiologic and no one 
would be likely to eat or drink in this 
position. This maneuver results in more 
false positive results.

Abnormalities that may be seen dur-
ing the examination of the esophagus 
include hiatal hernia, with or without 
reflux; webs, rings, or strictures; benign 
or malignant tumors (suggested by 
irregular narrowing) and motility dis-
orders of the distal esophagus includ-
ing achalasia. When abnormalities are 
seen on the esophagram, the findings 
must be correlated with the findings 
of the DSS and the patient’s clinical 
symptoms to determine the clinical 
significance. These patients are often 
referred for further evaluation (includ-
ing endoscopy) and treatment.

study Questions

 1. How is radiation exposure to a 
patient measured?

 2. What factors affect radiation dose?
 3. What are some contraindications 

for a barium esophagram?
 4. What structures, and pathologies, 

may be better viewed from a fron-
tal (A/P) projection than a lateral 
projection?

 5. What are the findings one might 
see on barium screening of the 
esophagus?

 6. What are the typical dimensions of 
the esophagus?

 7. Can esophageal dysmotility be 
appreciated on an esophagram?

 8. Can the aorta be appreciated on an 
esophagram?

 9. If a Schatzki ring is identified, 
where is its location?

10. What is the difference between pri-
mary and secondary peristalsis in 
the esophagus?
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11. What techniques are used during 
esophagram to test for reflux?

12. How much radiation exposure oc- 
curs with a typical DSS?
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6
Dynamic Fluoroscopic 

Swallow Study:  
Swallow Evaluation 

with Videofluoroscopy

Susan mcKenzie and rebecca Leonard

Known in our center as the dynamic 
swallow study and in others as the mod-
ified barium swallow, this well-known 
procedure was initially described by 
Logemann, Boshes, Blonsky, and Fisher 
(1977). When we began doing these 
studies, we chose the name dynamic 
swallow study (DSS) to reduce confu-
sion with other barium swallow stud-
ies and to indicate our focus on oral, 
pharyngeal, and laryngeal movements 
during the swallow, as well as on anat-
omy. Recording and imaging technolo-
gies have advanced significantly, with 
improvements both in image quality 
and ease of analysis. In this text, three 
chapters are devoted to various aspects 
of the fluoroscopic swallow study. This 
focus on fluoroscopy is not just about 
the study, however. When we began 

doing studies and attempting to get 
as much information from them as 
possible, both subjectively and from 
objective measures of swallow mechan-
ics, we found that our understanding 
of swallow function, and dysphagia, 
was significantly enhanced. Fluoros-
copy also continues to be the tool that 
provides the most information about 
mechanical characteristics of swal-
lowing; consequently, its use and the 
results that are possible with its careful 
analysis are emphasized here.

indications

Patients are referred for DSS whose 
complaints, signs/symptoms, and/
or histories suggest oral, pharyngeal, 
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laryngeal, or pharyngoesophageal seg-
ment (PES) dysfunction. Ideally, all will 
have undergone evaluation, at least by 
their primary physician, and perhaps 
treatment for underlying diseases, most 
frequently directed by a gastroenter-
ologist, neurologist, or otolaryngolo-
gist. In our practice, which includes 
both outpatients and inpatients, the 
dysphagia may be acute or chronic, 
obvious or subtle, severe or mild. The 
DSS is undertaken to identify risks to 
respiratory/pulmonary and nutrition/
hydration health and to target potential 
behavioral, surgical, or medical inter-
ventions more precisely and effectively. 
DSS is not indicated in situations where 
performance status might fluctuate rap-
idly due to expected improvement or 
deterioration in health condition, when 
moving the patient is dangerous, or 
when positioning the patient appropri-
ately for the exam is not possible.

limitations

Limitations of the use of fluoroscopy 
in dysphagia assessment and man-
agement include its invasive nature 
(limiting length of observation and 
frequency of repetition), its lack of cor-
respondence to real-life feeding (limit-
ing generalization of observations), and 
its technical limitations — for example, 
its two-dimensionality, restriction to 
observation of mechanical events, and 
poor visibility of secretions in some 
cases, such as when these are thin and 
adherent to structures. In our facility, 
fluoroscopy time is generally limited to 
<3 minutes, and rarely exceeds 4 min-
utes. Prior review of patient history, 
and a thorough clinical evaluation, will 
optimize time spent in the fluoro suite. 

Review of the recorded DSS after the 
study is completed also helps to maxi-
mize information from a limited period 
of observation. Frequency of repetition 
of the study should also be carefully 
considered due to the risks of radiation 
exposure.

Another limitation of fluoroscopy is 
its dependence on the quality of images 
obtained. If critical structures or events 
are not visible at all, or are too dark or 
too light, valuable information may be 
lost. In Figure 6–1(A–D), optimal and 
suboptimal images are illustrated. In 
6–1A, the oral cavity, and the entire 
pharynx, are readily visible. The onset 
of bolus transit, and any potential dif-
ficulties associated with oral or oral-
pharyngeal transit, should be clear. 
In addition, the airway below the lar-
ynx is visible even at rest, allowing 
for clear observation of an aspiration 
event, or opening of the upper esopha-
geal sphincter (UES). In Figure 6–1B, 
the hyoid and larynx, and the separa-
tion between larynx and sublaryngeal 
airway, are observable even anteriorly, 
which is important for assessing hyoid-
larynx approximation. In contrast, note 
the extremely dark representation of 
the oral cavity, nasopharynx, and part 
of the oral-pharynx in Figure 6–1C. 
Ability to define the onset of bolus 
transit would be difficult in this case. 
In Figure 6–1D, it is apparent that the 
area below the larynx is not visible. In 
this case, it may be difficult to appreci-
ate aspiration, or to determine how well 
the larynx and hyoid approximate dur-
ing the swallow, or to appreciate open-
ing of the UES.

In some cases, the difficulty with 
image quality is patient related, that 
is, positioning of the patient in a man-
ner that permits good image resolu-
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tion is not easily possible. In other 
instances, it may be a lack of attention 
to, or experience with, the fluoroscopic 
swallow study that creates difficulty. 
It is the responsibility of the clinician 
conducting the study, however, to try 
to ensure the best quality possible. One 

example of a “trick” that can sometimes 
be helpful is illustrated in Video 6–1, 
ZD twoviews, included on the compan-
ion website. The patient illustrated in 
the clip has a tracheostomy tube solely 
because of his severe dysphagia. Dur-
ing the study, his struggle to transfer 

www

Figure 6–1. A. optimal radiographic view illustrating good definition of oral cavity and 
pharynx. B. radiographic view illustrating good definition of anterior airway structures 
and area of trachea below larynx. material aspirated into the upper trachea should 
be readily apparent. c. portion of oral cavity and upper pharynx shown is so dark that 
structures and bolus material are likely to be difficult to differentiate. D. lack of good 
visualization in region of upper esophagus and subglottis will make appreciation of pes 
opening and possible aspiration difficult to determine.

c
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bolus material through the pharynx 
and into the esophagus is apparent. At 
one point, a massive amount of bolus 
material is refluxed. However, the 
cause of this difficulty is not clear until, 
late in the study, contrast on the fluoro 
unit is markedly reduced, creating a 
“whiteout” effect. At this point, a clue 
about the underlying etiology becomes 
apparent. And when the patient is 
turned into the anterior-posterior (A/P) 
view, a large Zenker’s diverticulum 
(pouch filled with contrast material) 
is easily visualized. The diverticulum 
can dramatically interfere with the 
opening of the UES and cause material 
in the hypopharynx to be refluxed to 
a position higher in the airway. In this 
case, both the “whiteout” strategy and 
filming in the A/P view were critical to 
identifying the patient’s problem.

Another limitation of fluoroscopy 
is that even with excellent image qual-
ity, some features of swallow, such as 
pressures generated by the mechani-
cal events observed, are not directly 
assessed, although some may be accu-
rately inferred (Leonard, Rees, & Belaf-
sky, 2006). Other limitations include 
the clinician’s inability to assess sensa-
tion of tissues during the study (pos-
sible with endoscopic evaluation) and 
inability of some patients to undergo 
the study. And, as noted, secretions and 
residue that adhere to tissues may not 
be readily visible on fluoroscopy.

Finally, the conditions of a fluoro-
scopic swallow study, including the 
setting, the use of bolus material, and 
time and positioning constraints, can 
have an effect on swallow performance, 
rendering the study only faintly similar 
to real-life eating or drinking. Addition-
ally, young children and others who 
require and are used to being held or 

otherwise supported physically during 
feeding are usually denied this because 
of radiation exposure concerns. These 
dissimilarities reduce the power of gen-
eralizations to eating/drinking in other 
settings.

balancing asPiration risk 
with Full assessment

The dysphagia evaluation, including 
the comprehensive DSS, is an attempt:

n to determine risks to the subglottic 
respiratory system during eating/ 
drinking;

n to clarify and characterize vari-
ables that lead to such risks;

n to modify them, if possible; and
n in determining the above, to elabo-

rate an individual patient’s poten-
tial for oral eating.

As stated throughout this text, because 
fluoroscopy is an invasive tool, the 
obligation to extract information fully 
is greater. Yet, the need for complete 
assessment must be balanced with the 
risks to respiratory health associated 
with aspiration. Each step of the dys-
phagia exam is a way of collecting infor-
mation that defines aspiration risk for 
an individual patient. During parts of 
the clinical evaluation and throughout 
the DSS, the clinician must decide, fol-
lowing swallow of each bolus, whether 
to proceed with the exam or to discon-
tinue the DSS due to excessive risk.

Ability to make risk assessments 
during the DSS is based in part on prior 
knowledge regarding:

n patient history, especially respira-
tory, fragility/tolerance;
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n performance on clinical evalua-
tion of oral, pharyngeal, laryngeal 
tasks;

n effects of diseases and/or their 
interventions on swallow; and

n cognitive/behavioral conditions 
that interfere with instruction or 
self-control.

In addition to the above, the ability to 
make risk assessments during DSS is 
based on patient awareness of any fail-
ure, as well as the vigor and success of 
compensatory or protective responses 
to this failure.

variables that inFluence 
Patient PerFormance 
and study success

Clearly, as the above conditions and 
behaviors will be different for each 
patient, the DSS is not a pass/fail (or 
doesn’t/does aspirate) exam. If the 
swallow is not fully assessed because 
historical or clinical information is 
unknown beforehand, if all the above 
factors are not taken into account, if 
feeding decisions are based only on 
presence or absence of aspiration dur-
ing fluoroscopy, then risks to respira-
tory and nutrition/hydration health 
can be over- or understated, with obvi-
ous consequences for the patient. Other 
variables that may influence perfor-
mance include:

Position

Position of the torso, the head and neck, 
and the oral, pharyngeal, and laryn-
geal structures within the head and 
neck influence swallow performance 

by altering the effects of gravity on the 
bolus, the relationships of structures, 
and shapes of the oral, pharyngeal, and 
laryngeal chambers.

Position of the torso changes the swal-
low task in the head/neck. For example, 
oral transit in a patient with kyphosis 
can be against gravity and bolus flow 
through the pharynx biased toward  
the larynx.

Position of the head/neck affects the 
shape of the pharyngeal chamber and 
structural relationships. Well-recog-
nized examples include rotation of the 
head to increase or decrease the size of 
the piriform sinus spaces or neck flex-
ion aimed at changing the shape of the 
vallecular space. Another example is 
head/neck extension (as in the kyphotic 
patient trying to look forward) where 
the relationship between hyoid move-
ment direction and the PES is altered.

Dysphagic patients may decompen-
sate when head/neck position changes. 
For example, a patient with tenuous 
velopharyngeal valving may experi-
ence reflux into the velopharynx when 
leaning over to drink from a fountain 
or extending the neck to take the last 
drops from a cup.

Care in establishing and maintaining 
a standard position should be part of 
any swallow assessment protocol. For 
the DSS, the patient is seated upright 
with head/neck and upper body as 
symmetrically within the fluoroscopy 
planes as possible, and with neither 
flexion nor extension of the neck. If the 
patient is unable to maintain position, 
external support (pillows, cushioning) 
is provided. If the patient is unable to 
achieve good lateral position, this must 
be taken into account during analysis 
and interpretation of the results. In 
addition to reducing the strength of the 
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observations, failure to control patient 
head/neck and upper body position 
changes biomechanics of the swallow. 
Even slight head or upper body leaning 
or rotation or neck extension affects the 
biomechanics of the swallow (Castell, 
Castell, Schultz, & Georgeson, 1993; 
Ohmae, Ogura, Kitahara, Karaho, & 
Inouye, 1993), complicating interpre-
tation and diagnostic probing if the 
effects of position on biomechanics are 
to be systematically explored.

Postural Stability and Flexibility

Fine movements such as those associ-
ated with swallow depend on a stable 
support structure. In patients with neu-
rological conditions, the effectiveness 
of external postural support is widely 
appreciated. In the case of swallow, 
postural stability of the pharyngeal 
(including nasopharyngeal) and laryn-
geal airways is essential. Difficulty in 
achieving an adequate pharyngeal and 
laryngeal airway might preclude swal-
low without respiratory alternatives 
such as tracheostomy.

Often, applied postural compensa-
tory strategies such as side-reclining, 
neck flexion, and head/neck rotation 
are dependent on the flexibility of the 
upper body, the head/neck, and com-
ponent structures. The importance of 
flexibility for adaptive strategies is seen 
in patients fitted with stabilizing appli-
ances whose mild dysphagia is exag-
gerated by reduced flexibility.

Respiratory Sufficiency

It hardly needs to be said that immedi-
ate respiratory needs trump swallow, 

but this condition is sometimes over-
looked when assessment is confined to 
the fluoroscopic suite.

Stamina and Endurance

Similarly, when assessment is focused 
on the events of swallow themselves 
(as happens during fluoroscopy) the 
effects of poor stamina and endurance 
associated with some neurological con-
ditions or with prolonged illness can be 
overlooked.

Lubrication

The health of oral, pharyngeal, laryn-
geal, and esophageal mucosa and the 
presence and condition of saliva are not 
assessed directly by fluoroscopy, but 
can have dramatic effects on swallow 
timing and clearing performance (see 
Chapter 2).

Bolus Characteristics

In addition to size and thickness, mul-
tiple variations of bolus taste, texture, 
viscosity, and temperature facilitate or 
complicate timing, valving, and clear-
ing performances during swallow. The 
potential for variation should be consid-
ered when interpreting swallowing per-
formance. Normative data on perfor-
mance during a standard set of swallow 
tasks is valuable because fluoroscopy 
time constraints prevent exploration of 
the infinite combinations of food, drink, 
and saliva that a dysphagic patient may 
face. (See Chapter 10 for a discussion of 
the therapeutic use of these types of vari-
ables in dysphagia management.)
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Competing Behaviors 
and States

Multiple behaviors and states share 
with, or affect responses of, the oral, 
pharyngeal, and laryngeal structures 
during swallow: Gagging, sneezing, 
hiccupping, laughing, crying, speech, 
startle, fear — essentially any distrac-
tion — can affect swallow performance. 
Clinician direction during the fluo-
roscopy studies should take this into 
account.

Environment

Some environmental circumstances, even 
the presence of pictures (Maeda, Ono, 
Otsuka, Ishiwata, & Kuroda, 2004), pro-
mote interest in eating or drinking but 
others do not. The fluoroscopy suite 
likely represents the latter category for 
most people. The influence of environ-
ment is one of the many reasons why 
we do not consider the fluoroscopic 
swallow study a feeding assessment.

Adaptability

In view of the number and complexity 
of variables affecting swallow, adapt-
ability must be a signature character-
istic of the normal swallow. Indeed, 
when a swallower’s ability to adapt is 
overwhelmed or unavailable, dyspha-
gia results. Evidence of spontaneous 
adaptability is one of the most impor-
tant pieces of information available on 
fluoroscopic swallow studies. Clues to 
patient awareness of real or potential 
swallow failures can be inferred from 
behaviors that could be called precau-
tionary, protective, or adaptive. Cough 

in response to aspiration or supraglot-
tic penetration is the most recognized 
protective response, but there are 
spontaneous preventative behaviors 
less appreciated (e.g., early lingual 
retraction and early laryngeal closure 
among them). Spontaneous compen-
sations have been observed for many 
years (Bosma, 1957a, 1957b) and more 
recently encouraged. Observations of 
older nondysphagic patients who dem-
onstrate change in swallow performance 
with age support the idea that adapt-
ability of swallow movements is essen-
tial (Kendall & Leonard, 2002; Leonard, 
Kendall, & McKenzie, 2004a, 2004b).

Conversely, recognition of a patient’s 
maladaptive or excessive responses dur-
ing fluoroscopy leads to more appropri-
ate intervention. With evidence of good 
adaptability in a dysphagic patient, 
both swallow assessment and thera-
peusis can be more aggressive.

Views

The DSS routinely includes observation 
in both lateral and A/P views. The use 
of other views is dictated by the ques-
tions that arise during study. Optimally, 
in the lateral view, the fluoroscopy field 
includes the lips anteriorly, the palate 
superiorly (including enough of the 
nasopharynx to account for palatal 
knuckling), and the cervical spine from 
the atlas to the cervical esophagus pos-
teriorly and inferiorly. The A/P view 
provides the best means of assessing 
asymmetry from left to right and is crit-
ical when patients with possible unilat-
eral weakness or obstructive processes 
are evaluated. In the A/P view, the field 
includes the nasopharynx superiorly to 
the cervical esophagus inferiorly and 
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the walls of the pharynx laterally. For-
tunately, current fluoroscopy technol-
ogy permits imaging of all these vari-
ous densities without “burnout” of the 
larynx. As noted, for the A/P esopha-
geal screen, a view from above the UES 
to the lower esophageal sphincter (LES) 
is required.

Our protocol typically includes no 
more than a 3-minute limitation on 
total fluoroscopy time. The technologist 
or radiologist warns the clinician when 
the time limit approaches.

the dynamic swallow study

Standardized Portion of Study

Our study begins with a standardized 
approach to the fluoroscopy study. That 
is, the same set of tasks is presented, in 
the same way, to every patient seen. In 
order to accommodate every patient, it 
must begin with tasks that all (or cer-
tainly most) patients are likely to be 
capable of (Logemann, 1983), and then 
advance in terms of volumes and con-
sistencies/textures of bolus materials 
presented until the protocol is com-
pleted or must be abandoned due to the 
clinician’s judgment of excessive risk.

A successful protocol is one that 
will elucidate the mechanical nature 
of the patient’s dysphagia, subtle or 
severe. In our setting, two protocols 
for DSS are utilized. One is compre-
hensive; the other is limited. The com-
prehensive DSS is appropriate for all 
patients with suspected or known risk 
factors for oral-pharyngeal dysphagia. 
A more limited, but still standardized, 
set of tasks is used for patients who are 
referred primarily for esophagrams but 
for whom there is still some concern 

about oral-pharyngeal dysphagia. By 
completion of either protocol, the clini-
cian should understand the patient’s 
risks for safe and effective oral eating.

There are many advantages of a stan-
dardized approach to the DSS. First, 
performance of a uniform protocol on 
every study allows a patient’s perfor-
mance to be compared:

n over time or treatment,
n with other patients or patient pop-

ulations, and
n with normative data, if available.

Other benefits of a protocol relate to 
the clinicians involved, and include the 
following:

n Adherence to the imposed struc-
ture of a protocol facilitates learn-
ing a new procedure.

n The use of a protocol facilitates the 
teaching of a procedure to another 
clinician. In fact, it seems unlikely 
that teaching could occur with-
out imparting some semblance of 
structure or order to the individual 
trying to learn a new procedure. 
A mentor/instructor’s ability to 
review and assess the trainee/stu-
dent’s facility with the procedure, 
decision making, technical com-
petence, and so forth is critically 
dependent on this structure and 
on comparing the student’s per-
formance against this standard.

n Adherence to a protocol ensures 
that critical features of the assess-
ment/therapy are not overlooked 
in the heat/noise/stress of the 
test/treatment situation.

n If one clinician is unavailable, and 
another performs the procedure, 
adherence to a shared protocol 
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facilitates communication regard-
ing the procedure and its results 
and ensures some consistency in 
the service provided.

n If a patient requires two (or more) 
different procedures, such as a 
DSS and a fiberoptic endoscopic 
evaluation of swallowing (FEES) 
(or DSS and manometry), the use 
of similar bolus size/amounts (for 
example) for a portion of both 
tests allows for some comparison 
between them.

Patient-Tailored Portion of DSS

The standardized portion of the DSS  
is followed by tasks tailored to an indi-
vidual patient’s specific impairments. 
Typically, strategies attempted on these 
tasks would be designed to either facil-
itate bolus flow or improve airway pro-
tection and are based on information 
learned from the standardized portion 
of the exam. Examples include maneu-
vers for example, early or more com-
plete breath-holding, chin-tuck, head- 
turn, positioning strategies (side-lying) 
 — and bolus manipulation (variability 
in volume and/or consistency). System-
atic diagnostic probes, including mix-
ing particular foods with the contrast 
material, can also be explored. Videos 
illustrating several of these strategies 
are included on the companion web-
site for Chapter 10. Specific strategies 
are also discussed in more detail later 
in this chapter.

Filming in the A/P View

Following completion of filming in 
the lateral view, patients are turned 
for filming in the A/P view. This view 

is critical to assessing symmetry from 
right to left. In addition, some abnor-
malities not apparent in the lateral view, 
such as the diverticulum previously 
described, are easily visualized in the 
A/P view. In other instances, aspiration 
not observed in the lateral view may be 
apparent in the A/P view. An example 
of this (Video 6–2, A/P Aspiration) is 
included on the companion website. In 
our experience, aspiration of this type 
is most often associated with residue 
remaining after a swallow. That is, the 
airway has relaxed, and material not 
cleared from the pharynx enters the 
airway. If patients are unable to take 
a relatively large bolus, such as 15 to 
20 mL, then the A/P esophageal screen 
may not be useful, and the study would 
be concluded. Otherwise, for patients 
who can manage a large bolus volume 
and are not scheduled for an esopha-
gram, the DSS would likely include an 
A/P screen of the esophagus (discussed 
in Chapters 5 and 14).

Participants

Currently, in our setting (an ear, nose, 
and throat [ENT] clinic), the dyspha-
gia/speech-language pathologist con-
ducts the DSS assisted by a radiology 
technologist who is supervised by a 
medical doctor with a fluoroscopy 
license  — in our case, ENT laryngolo-
gists. Because the invasive nature of the 
exam imposes additional responsibili-
ties beyond dysphagia assessment, it is 
ideal if a physician familiar with head/
neck anatomy reviews the study. Even if 
this option is available, however, it does 
not preclude the responsibility of the 
clinician performing the study to be as 
familiar with anatomy and physiology  

www
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related to swallowing. As noted, in 
our own setting, physician orders may 
include DSS (comprehensive or limited) 
and esophagram. If findings on a limited 
DSS reveal significant oral-pharyngeal  
dysphagia, the limited exam can be 
expanded to a comprehensive DSS. If tri-
age, clinical evaluation, or events during 
the DSS indicate, the evaluation may be 
extended to include a full esophagram. 
Because of known relationships between 
oral-pharyngeal and esophageal dys-
function (Triadafilopoulos, Hallstone, 
Nelson-Abbott, & Bedinger, 1992), DSS 
studies that include an A/P esophageal 
screen of the esophagus (see Chapter 5) 
are reviewed and reported separately by 
physicians. If additional documentation 
of aspiration occurring during the study 
is desired, a chest film taken by the tech-
nologist is read by the physician.

Protocol details

Bolus Sizes and Consistencies 
on Comprehensive DSS

Since we began performing these stud-
ies (for most tasks), we have followed a 
standard protocol for adults. It has been 
modified somewhat based on experi-
ence and, more recently, on the devel-
opment of thin liquid contrast materials 
that simulate water. The current proto-
col (for adults) is as follows:

In the lateral view:

1–2-mL bolus of liquid contrast 

One milliliter was recommended 
initially by Logemann (1983) in 
order to minimize risk associated 
with swallowing. We have con-
tinued to include it in our proto-

col because, in some patients, it 
appears to serve as a sort of alert 
that swallowing behavior is immi-
nent. In addition, the position of 
structures with a 1-mL bolus in 
the oral cavity serves as a refer-
ence point for measures of maxi-
mum displacement.

1–3-mL liquid contrast

1–20-mL liquid contrast nectar- 
thick

1–20-mL liquid contrast thin

1–3-mL paste contrast

1¼ Lorna Doone cookie coated with 
paste contrast

1–60-mL liquid contrast by straw- 
drinking

In the A/P view:

1–3-mL liquid contrast (preferably, 
largest bolus patient could take in 
lateral view)

1–3-mL paste contrast

With A/P esophageal screen:

1–20-mL liquid contrast

1–13-mm barium capsule or tablet

The DSS limited (performed with 
esophagram) involves two liquid bolus 
swallows filmed in lateral view: a 3-mL 
and a 20-mL bolus. Again, this study is 
performed in our setting with patients 
referred primarily for esophagram but 
for whom the referring physician wants 
to “rule out” the possibility of oral-pha-
ryngeal dysphagia. If evidence of oral-
pharyngeal dysphagia is identified, 
from interview or the limited DSS, the 
study can be expanded.
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The standard protocol for infants is 
as follows:

Normative information regarding 
swallow performance of normal infants 
on fluoroscopy is scant. The protocol 
we use is similar to the adult protocol 
in that it follows a sequence of maxi-
mum caution to maximum challenge. 
The focus is on pharyngeal, particularly 
hypopharyngeal, performance.

Position: swaddled, head stabilized, 
reclining only adequately for head 
stability.

Bolus: see below

First task: trace contrast on nipple/ 
pacifier

Second task: undiluted liquid con-
trast from a bottle; sustained suck-
swallow sequence

Third task: half sterile water, half 
contrast; sustained suck-swallow 
sequence.

For both age groups, if oral transit is in- 
adequate, delivery is modified to achieve

n stable pre-swallow position in 
adults;

n bolus control in both infants and 
adults while

n either provoking or instructing 
posterior oral bolus control behav-
iors as much as possible. In adults, 
if this is not possible, instructing 
pre-swallow laryngeal closure is 
important.

Instruction (Adults 
and Children)

The bolus is offered by spoon, cup, 
or straw by the clinician. The patient 

is instructed to hold the bolus on the 
tongue (or the straw at the lips) and 
wait. When a stable baseline/hold 
position is established, the patient is 
instructed to “swallow all at once.” If a 
stable hold position is not achieved, the 
patient can be reinstructed or support 
strategies can be introduced to achieve 
a stable position.

As long as swallow performance is 
adequate on a given bolus, the exam 
proceeds to the next step in the proto-
col. Instructions are repeated each time 
a bolus is offered. Otherwise feedback, 
except for general encouragement 
(e.g., “you’re doing great,” “do your 
best”), should be avoided because it 
can change behavior. Similarly, the 
monitor should be positioned out of the 
patient’s field of view unless instruction 
regarding feedback is intended. If the 
swallow is not successful due to biome-
chanical failure but does not threaten 
airway safety for the next bolus step, 
then the protocol should proceed with-
out changes in instruction.

n Instructions for liquid, pudding, 
and paste boluses from spoon or 
cup: “Put this in your mouth, hold 
it in your mouth (or the front of 
your mouth) and, when I tell you 
to, swallow it all at once.”

n Instructions for solid boluses: 
“Chew this and swallow when 
you are ready.”

n Instructions for straw-drinking: 
“Put the straw in your mouth and, 
when I tell you, drink this as fast 
as you can.”

Oral, pharyngeal, or laryngeal fail-
ure that results in aspiration during the 
DSS justifies systematic alteration of 
the protocol. Compensations to avoid  
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aspiration can be instructed so that 
the swallow can be evaluated as com-
pletely as possible. As all compensa-
tions change swallow biomechanics, 
they must be taken into account during 
interpretation of objective and subjec-
tive results.

diagnostic and 
theraPeutic Probes

Replicate the Symptoms

All DSSs begin with the standard pro-
tocol, which is followed to the extent the 
patient can tolerate it. Whether or not the 
standard protocol appears to reveal bio-
mechanical failure, an attempt may be 
made to replicate the patient’s specific 
complaint during the study. For exam-
ple, if dysphagia symptoms indicate 
that dysphagia is bolus specific, swal-
low of the problem bolus (including 
capsules or tablets) can be observed. 
Similarly, if dysphagia symptoms vary 
with position, this can be systematically 
observed during fluoroscopy.

Tasks Not Requiring 
Additional Contrast

If introduction of additional boluses 
appears too risky, swallow and non-
swallow behaviors that do not require 
contrast can be observed. For example, 
speech tasks targeting behaviors impor-
tant to swallow can be observed, that 
is, “k” repetition to assess posterior lin-
guapalatal valving, sustained sibilants, 
and repeated plosive + vowel syllables 
(ka, pa) to assess velopharyngeal valv-
ing. Non-speech tasks might include 
effectiveness of hawk-spit to clear the 

pharynx, or cough to see if material in 
the larynx or trachea can be cleared. In 
the A/P view, tasks requiring blowing 
against resistance can reveal asym-
metry in lateral wall tone, if unilateral 
weakness is suspected.

comPensation/Facilitation 
by chambers and valves

General Principles

If abnormalities in timing, clearing, 
and/or valving have been detected 
during the standardized protocol, com-
pensatory strategies targeting the spe-
cific impairment are systematically 
explored. The ability of the clinician to 
apply compensations/facilitations dur-
ing the DSS is dependent on ongoing 
interpretation of swallow biomechan-
ics and identification of effective and 
defective components (discussed in 
Chapter 8). Compensation and facilita-
tion strategies are aimed at maximizing 
intact components and minimizing or 
avoiding failures. Strategies include:

n changing the size and relation-
ships of pharyngeal spaces and 
structures;

n changing the effects of gravity on 
bolus flow; and

n increasing effort to increase 
range, timing, or vigor of swallow 
gestures.

The effectiveness of the strategy should 
always be compared with performance 
on the task where failure is noted. For 
example, if head turning is used to reduce 
residue, the success of the compensation can 
only be compared if the head is returned 
to the original position and the swallow 
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repeated. Additionally, the effectiveness 
of the strategy can only be assessed 
if the goal of the strategy is clear. For 
example, the goal of head rotation may 
be to clear hypopharyngeal residue, 
avoid it in the first place, or both.

The compensatory tasks or strategies 
available to a given patient depend on 
cognition; upper aerodigestive tract sen-
sory integrity; head/neck oral, pharyn-
geal, and laryngeal anatomy and range 
of motion, control, and strength; respira-
tory health/resilience; and upper body 
postural stability and control. Again, as 
progression through both the standard 
protocol and exploration of strategies 
involves constant risk assessment, this 
information must be compiled prior to 
the DSS.

Compensations of Oral 
Chambers and Valves

As many observations of the anterior 
oral cavity can be made without fluo-
roscopy, the DSS is most valuable in 
assessing the competence of the pos-
terior oral cavity (OC). Nevertheless, 
inadequate oral bolus management 
has implications for airway safety; all 
observations are thus valuable in com-
bination with clinical findings. In the 
OC, a bolus is prepared, created, and 
maintained as it is transferred toward 
the pharynx. These competencies are 
dependent on lingual shaping and 
agility of a muscular floor within a 
hard-walled chamber of bone and, usu-
ally, teeth. Successful oral transit also 
requires sensation for judgment (bolus 
readiness in consistency and size) and 
mucosal wetness.

When ability to control and propel 
the bolus in the oral cavity is poor, com-

pensatory tasks or “tools” available to 
the clinician include bolus consistency, 
bolus placement, and gravity. Site of 
placement of the bolus on the tongue 
and/or head/neck flexion and/or 
extension may be used to manipulate 
bolus position and flow. If necessary, 
the OC can be bypassed by using a 
syringe with a short catheter to deliver 
the bolus to the posterior tongue (an 
example of this strategy is included on 
the companion website for Chapter 10) 
. If oral transit must be bypassed in 
this manner, competent bolus control 
is less likely and the patient should 
be instructed for pre-swallow breath 
holding to prevent the uncontrolled 
bolus from entering the airway before 
glottic closure for swallow. Very lateral 
bolus placement and side-lying may 
also reduce the likelihood of aspira-
tion during this maneuver. It should be 
remembered that the decision to under-
take manipulation of OC events that 
facilitate oral transit is dependent on 
the competence of events in the phar-
ynx. That is, oral transit impairments 
cannot be fully assessed if pharyngeal 
transit and laryngeal airway protection 
are intractably incompetent.

Observation of Non-Swallow Tasks

As noted, when the amount of contrast 
must be very limited because of serious 
airway threat, speech and other oral 
non-swallow tasks may provide valu-
able insights. Speech tasks require dif-
ferent but perhaps no more demanding 
range of motion and agility than oral 
deglutitive tasks, especially mastication 
of hard solids. Observations of speech 
tasks can be helpful in clarifying subtle 
limitation in the lingual and palatal 
range for movement. When indicated, 
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our protocol includes repetition of 
vowel extremes (/i/ as in “heat,” /a/ 
as in “hot,” and /u/ as in “hoot”) as 
well as consonants whose produc-
tion requires lingual tip (/t/, /d/) or 
posterior palatal contact and palatal 
closure (/k/, /g/). If historical or clini-
cal findings leave questions regarding 
posterior lingual or palatal compe-
tence, additional tasks can be added 
to the DSS without adding significant 
time to the study. Techniques to mea-
sure palatal anatomy and competence 
using multiview fluoroscopy have long 
been available and aid in differentiat-
ing between anatomic and movement 
failures when valving for swallow is 
incompetent.

The Linguapalatal Valve

The anatomy and physiology of the oral 
and pharyngeal chambers are linked by 
the linguapalatal valve (or retro-oral 
portal [Bosma, 1956]), which is created 
by posterior tongue elevation against 
the bony palate or against the tensed 
and lowered soft palate. This valve acts 
alternately to contain the bolus within 
the oral cavity and then release it into 
the pharynx.

The linguapalatal valve differs from 
other pharyngeal valves in the com-
plexity of its role in both oral prepa-
ratory and oral transit components of 
deglutition, and because it is central 
in the relationship between the initia-
tion of both swallow gestures and bolus 
transit. During swallow of liquids, espe-
cially boluses >1 mL, failure to coordi-
nate onset of bolus transit with swal-
low gestures is likely to result in nasal 
reflux, aspiration, or regurgitation. In 
swallows of other consistencies, and 

perhaps very small liquid boluses, par-
ticularly those associated with mastica-
tion, the linguapalatal valve may open 
repeatedly to allow small amounts of 
the bolus into the pharynx before swal-
low gestures are initiated. Because of 
this normal variability, interpretation 
of linguapalatal valving failure can 
only be made if instructions are clearly 
understood and the patient is able (and 
trying) to comply. Failure of lingua-
palatal valving may result in absent 
pharyngeal transit or in discoordina-
tion of the onset of pharyngeal bolus 
transit with the initiation of sequential 
swallow gestures.

If linguapalatal valving failure results 
in bolus entry into the pharynx prior to 
initiation of swallow gestures, strate-
gies that can delay or prolong bolus 
flow or that employ pharyngeal anat-
omy and gravity to deflect the bolus 
from the airway are useful. Such strat-
egies include head/neck flexion and/or 
rotation, upper body reclining on one side 
or the other (the degree depending on the 
impact desired), increasing bolus viscos-
ity (the degree depending on the need), 
and limiting bolus size to the capacity of 
the valleculae and piriform sinus. Alter-
natively or additionally, voluntary pre-
swallow laryngeal closure may protect 
the airway until pharyngeal transit is 
complete. Strategies believed to facili-
tate timely initiation of pharyngeal ges-
tures by enhancing sensory information 
are widely used and involve manipula-
tion of the characteristics of the bolus (size, 
temperature, texture, taste) or presenting 
other stimulation (e.g., cold touch to the 
faucial pillars) just before offering the 
bolus (see Chapter 10 for additional dis-
cussion of the effects of various stimuli 
on swallow).



 6. Dynamic Fluoroscopic sWalloW stuDy 99

When failure of linguapalatal valv-
ing results in initiation of bolus transit 
after initiation of swallow gestures, the 
bolus will fall into the pharynx part-
way through the sequence of swal-
low gestures, or after they have been 
completed. Depending on the specific 
impairment, strategies may be aimed 
at slowing or deflecting the bolus or 
at facilitating bolus flow. Strategies to 
slow or deflect the bolus include lim-
iting the amount of the bolus falling into 
the piriform sinuses (side-leaning and head 
rotation) until repeated swallow gestures 
can complete pharyngeal transit. Strate-
gies to facilitate bolus flow include head/
neck extension with voluntary pre-swallow 
airway closure followed by flexion and head 
(not upper body) tilting or rotation.

Compensations of Pharyngeal 
Chambers and Valves

The pharynx switches from respiratory 
to deglutitive physiology by altering the 
shape of its chamber and the configura-
tion of its valves. Most of the time, the 
pharynx is an airway: The linguapalatal 
valve may be open or closed, the velo-
pharyngeal valve is open, the laryngeal 
valve is open, and the pharyngoesoph-
ageal valve is closed. Failure of any of 
these valves and/or failure to maintain 
pharyngeal patency for breathing can, 
at least, disturb respiration and nega-
tively impact deglutition.

During normal swallow, the switch 
from respiratory to deglutitive valving 
begins immediately, or even before, 
the bolus is delivered to the orophar-
ynx (see Chapter 1). During pharyn-
geal transit the pharyngeal airspace 
first expands and then is obliterated 

(completely in young normal swal-
lowers). In the oropharynx, expansion 
to accommodate the bolus is achieved 
by forward movement of the tongue 
base and flexibility of the lateral walls; 
obliteration of the cavity is achieved 
by medial movements of these struc-
tures. In the hypopharynx, expansion 
is accomplished by forward movement 
of the hyolaryngeal complex and lateral 
walls, as well as the relaxed PES. At the 
same time, elevation/foreshortening 
of these structures helps to engulf the 
bolus and draw it into the esophagus 
(Kennedy & Kent, 1985).

Pharyngeal Valves

The Velopharyngeal Valve. Failure 
of velopharyngeal valve timing or 
extent of closure results in leakage of 
the bolus (or of air) into the nasophar-
ynx and diminished ability to generate 
oropharyngeal pressures for propel-
ling the bolus through the oropharynx 
for swallow (or to divert air through 
the mouth for speech). Observation of 
velopharyngeal function during speech 
(plosives and fricatives) may yield 
insights into velopharyngeal function 
for swallow. Strategies to compensate 
for, or improve, velopharyngeal valve 
closure include head/neck rotation and 
manipulation of bolus size and/or viscos-
ity. When compensatory strategies fail, 
other therapies, possibly prosthetic or 
behavioral, can be guided by findings 
of the dynamic swallow study.

Failure of timing or extent of velo-
pharyngeal valve opening results in 
competition between respiration and 
deglutition, particularly during mas-
tication. This can slow meals and de- 
crease the comfort and ease of eating or 



 100 Dysphagia assessment anD treatment planning: a team approach

drinking. Strategies to compensate for 
an impaired velopharyngeal airway 
include increasing the time allowed for 
respiration between swallows. Techniques 
that accomplish this objective include 
limiting the size and viscosity of the bolus, 
the rate of bolus presentation, and the total 
number of boluses given.

The Laryngeal Valves. Dysphagia due 
to either structural or sensory-motor 
laryngeal valve dysfunction may com-
promise the last line of defense against 
aspiration. If the patient’s history or 
clinical evaluation suggests laryngeal 
dysfunction contributing to dysphagia 
or breathing problems, the dysphagia 
evaluation should include a laryngo-
logical exam.

Failure of timing or extent of supra-
glottic and glottic laryngeal valve clo-
sure results in leakage into the trachea. 
This failure may also impact hypopha-
ryngeal pressure generation necessary 
to propel the bolus through the PES and 
into the esophagus. Strategies available 
to compensate for ineffective laryngeal 
closure will depend on the etiology, that 
is, impaired sensation, reduced move-
ment, altered structure. These strate-
gies generally aim to deflect bolus flow 
around the larynx and/or to optimize 
laryngeal elevation and closure. These 
potentially include head/neck flexion 
and/or rotation, upper body side-lying (or 
reclining), and increased effort resulting in 
prolongation of laryngeal closure and/or 
elevation.

Failure of timing or extent of supra-
glottic and glottic laryngeal valve open-
ing may or may not be obvious during 
quiet breathing and swallowing small 
boluses. In other cases, stridor may be 
present even in these situations. How-

ever, even subtle laryngeal airway 
obstruction, like other conditions that 
result in air hunger, can result in intol-
erance for the obligatory respiratory 
pause during swallow. Such impair-
ment may affect subtle relationships 
between deglutition and respiration 
(Hiss, Strauss, Treole, Stuart, & Boutil-
ier, 2003).

The Pharyngoesophageal Valve (or 
PES). Failure of extent or timing of PES 
opening (expansion) due to changes 
in the PES valve structure itself may 
be due to neuromuscular impairment 
or decreased tissue compliance (fibro-
sis). Inadequate opening limits the 
amount of food or liquid entering the 
esophagus per swallow. Strategies to 
compensate for decreased PES patency 
aim at prolonging maximum opening, 
or increasing the number of swallows 
per bolus, and protecting the laryngeal 
airway from residue between or after 
swallows. Strategies include repeated 
swallows per bolus on a single respiration, 
increased and prolonged maximum hyoid-
laryngeal elevation and closure, head/neck 
rotation, flexion or extension, or upper 
body reclining. Shaker and colleagues 
(1997) and Kahrilas et al. (1991) have 
reported increases in opening extent 
or duration associated with exercises 
designed to increase hyoid displace-
ment. Restricting bolus size may also 
be a useful strategy, since PES opening 
is volume dependent.

When the PES never closes com-
pletely, the pharynx and larynx are 
vulnerable to reflux of just-swallowed 
material in the esophagus, as well as 
chronic gastroesophageal reflux (GER). 
Compensatory strategies are aimed at 
maximizing the effects of gravity on the 
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bolus to keep it in the esophagus. These 
include slowing the rate of bolus presen-
tation and adhering to behavioral precau-
tions, that is, postprandial maintenance 
of upright posture and caution in the 
ingestion of substances that may reduce 
LES pressures or otherwise increase 
the likelihood of GER. The identifica-
tion and appropriate treatment of PES 
valve dysfunction requires teaming 
with ENT and gastrointestinal medi-
cine physicians.

Pharyngeal Chamber

Failure of pharyngeal chamber oblit-
eration results in contrast residue that 
falls into the available distal pocket 
(valleculae or piriform sinuses) after/ 
between swallows. Selection of strate-
gies depends on identification of site of 
incompetence. Strategies to compensate 
for incomplete pharyngeal clearing can 
be aimed at diversion of the bolus away 
from the failure site, increased effort 
(extent or duration) of pharyngeal con-
striction or of PES opening, and preven-
tion of aspiration when clearing takes 
longer to achieve. These strategies may 
include head/neck rotation or flexion, pro-
longed and increased laryngeal elevation, 
repeated swallows, post-swallow volun-
tary laryngeal clearing, and upper body 
reclining.

Failure of pharyngeal expansion due 
to pharyngeal wall stiffness reduces the 
size of the bolus that can be accommo-
dated. If wall stiffness affects the size or 
presence of essential pharyngeal spaces 
(the “gutters” lateral to the epiglottis 
and the piriform sinuses), the bolus is 
diverted into rather than around the lar-
ynx. Compensation for these structural 
changes includes effort strategies aimed 

at early, prolonged, and vigorous laryngeal 
closure. Observation of the pharynx dur-
ing vocal pitch change and other speech 
and non-speech aerodynamic tasks may 
offer insight into pharyngeal tone and 
movement range.

teamwork

The upper aerodigestive tract is re- 
markable for the number of profession-
als whose patients can be profoundly 
affected by dysphagia and who have 
their own particular and nuanced 
insights into diagnosis and manage-
ment of dysphagia (dysphagia thera-
pist, radiologist, laryngologist, phys-
iatrist, neurologist, gastroenterologist, 
pulmonologist, dietician, and nurse). 
We believe that the fluoroscopic swal-
low study should contribute to diag-
nosis and management of dysphagia 
beyond the bailiwick of the behavioral 
therapist.

study Questions

 1. What aspects of the DSS make it 
“standardized”?

 2. Can you name three benefits of 
using a protocol when conducting 
a DSS?

 3. Ideally, what structures would you 
like to visualize in lateral view 
fluoroscopy?

 4. What strategies might you try with 
a patient who has difficulty get-
ting bolus material out of the oral 
cavity? What concerns would you 
have about using these?

 5. Can speech tasks be helpful in 
understanding swallowing deficits?
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 6. What strategies might you use to 
facilitate initiation of pharyngeal 
gestures?

 7. Why would poor velopharyngeal 
opening interfere with swallowing?

 8. What strategies may be helpful in 
deflecting bolus flow around the 
larynx? In optimizing laryngeal 
elevation and closure?

 9. What techniques might facilitate 
decreased PES opening?

10. What behavioral strategies might 
benefit a patient with poor pharyn-
geal clearing?
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7
DSS: A Systematic 

Approach to Analysis 
and Interpretation

Susan mcKenzie and rebecca Leonard

The normal oral-pharyngeal-laryngeal 
swallow is a smoothly coordinated, 
highly skilled event (Martin-Harris, 
Michel, & Castell, 2005). Assessment of 
the dysphagic patient involves analysis 
to determine: (1) whether one or more of  
the many oral, pharyngeal, or laryngeal 
events required to accomplish a swal-
low are abnormal; and (2) the implica-
tions of that abnormality for a patient 
with a unique pattern of medical, sur-
gical, neurological, and social histories. 
The more narrowly and accurately 
abnormalities can be described and 
interpreted, the more likely any subse-
quent treatment will be successful.

The number of swallow events and 
their requisite speed, normal variabil-
ity, and adaptability are obstacles to 
specifying and interpreting abnormali-
ties on fluoroscopic swallow studies. 
For this reason, and as described pre-

viously, we have adopted a standard 
approach to directing, analyzing, and 
interpreting fluoroscopic swallow 
studies. The intent of this approach is 
to control many of the conditions that 
affect swallow performance, thus facili-
tating analysis and interpretation.

Assessment of the swallow observed 
fluoroscopically includes both subjec-
tive description and objective analyses 
of critical aspects of swallow. Observa-
tions are organized by chamber (oral, 
oropharyngeal, and hypopharyngeal) 
and kinetic categories including tim-
ing, movement of critical structures, 
and valve competence. Events that 
are measured (described in Chapter 8)  
can be compared with the performance 
of normal swallowers on the same 
task, making determinations of nor-
mal versus abnormal possible even for 
less experienced clinicians. If objective 
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comparisons between swallows by the 
same patient are desired, normative 
data are not needed for measurements 
to be informative.

Interpretation of fluoroscopic obser-
vations, whether an abnormality is 
detected or not, involves correlation of 
the observed performance to a complex 
array of contexts. The first correlation 
might be with other swallows observed 
(clinically or fluoroscopically) or with 
the patient’s complaint; for example, 
does the patient complaint predict 
performance on fluoroscopy? Or does 
performance change with the swal-
low task? When detailed analysis such 
as a dynamic swallowing study (DSS) 
can be made, correlation of individual 
events within the same or different 
swallows has implications for swal-
low safety (e.g., pharyngoesophageal 
[PES] opening time with laryngeal clo-
sure). Correlation of different swallow-
ing tasks within the same fluoroscopy 
session can reveal conditions that pro-
voke decompensation. Correlation with 
broader contexts, including the nutri-
tional, medical, surgical, and neuro-
logical histories and the social/cultural 
history reveals consistencies or incon-
sistencies with implications for progno-
sis and medical/surgical management. 
For a given patient, additional contexts 
might be relevant. Thus, interpreta-
tion of fluoroscopic swallow studies 
determines consistency or “fit” — that 
is, is the observed behavior predict-
able based on what is known about the 
patient? If fluoroscopy reveals naso-
pharyngeal incompetence, for example, 
what evidence in the complaint, for 
example, clinical observation, behav-
ioral history, surgical history, would 
predict that finding? If the observa-
tion is not explained by what is known 

about the patient, further investiga-
tion (fluoroscopic, clinical, or historical 
probing) may be warranted.

biomechanical 
interrelationshiPs

Although only kinematic (movement) 
observations can be made from fluo-
roscopy, other biomechanical elements 
(e.g., kinetics [force] and friction) can 
be inferred. Such inferences can be 
strengthened by studies that assess 
these elements directly, such as manom-
etry (Leonard, Belafsky, & Rees, 2006).

Distinguishing primary or causal 
from secondary swallow events de- 
pends on knowledge of kinematic inter-
relationships. For example, absence of 
epiglottic retroversion can be related 
to failure of timing or range of move-
ments that constrict the oropharynx, or 
movements that foreshorten the hypo-
pharynx, or both. On the other hand, a 
primary event such as incomplete PES 
opening can be associated with mul-
tiple secondary observations within an 
individual swallow, such as incomplete 
pharyngeal clearing and velopharyn-
geal valve failure.

chambers divided by 
valves — a concePtual 
PersPective For analysis

As introduced in Chapter 6, we have 
found that conceptualizing the upper 
aerodigestive tract as a series of valves 
and chambers has been helpful in per-
forming and observing the DSS, as well 
as in its assessment. Analysis of the 
oral, pharyngeal, and laryngeal spaces 
as a series of mutable chambers (tubes 
or cavities) and valves is an accepted 
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tool for the analysis of speech or voice 
(Fant, 1970, 1980; Flanagan, 1972). 
Kennedy and Kent (1985) proposed a 
similar model of tubes and valves for 
description of swallow. The authors 
divided the oral and pharyngeal cham-
bers based on spatial orientation (hori-
zontal and vertical), the differences 
in their function, and the presence of 
a functional valve between them, the 
posterior linguapalatal or retro-oral 
valve (Bosma, 1957a, 1957b).

During analysis of fluoroscopic stud-
ies, we have also found it insightful to 
further subdivide the pharynx into the 
oropharynx (mesopharynx) and the 
hypopharynx (laryngopharynx). In our 
experience, this division has become 
apparent to us in the following ways:

n Airway threat escalates signifi-
cantly as the bolus passes from 
one chamber to another. Contrast 
retained in the oral cavity is least 
likely to be aspirated and most 
easily expelled. Contrast retained 
in the oropharynx is more threat-
ening but can be expelled by 
hawk-spit or suctioned fairly eas-
ily. Contrast retained in the hypo-
pharynx, on the other hand, can-
not be voluntarily expelled unless 
it is at the entry to or in the larynx 
(and cough is effective), and it is 
very difficult to suction. Aware-
ness of this progression of risk is 
helpful when directing the swal-
low study.

n The oropharynx and hypophar-
ynx differ in their actions for 
swallow. Bolus flow through the 
oropharynx is normally midline 
propelled by the retracting tongue 
and the medializing constrictors. 
In the hypopharynx, bolus flow 

is deflected around the larynx, 
primarily laterally, by the epiglot-
tis as the pharynx foreshortens to 
engulf and draw the bolus distally. 
In our setting, we have typically 
described pharyngeal peristalsis, 
subjectively, as either “normal,” 
“incomplete,” “absent,” or “exces-
sive.” “Excessive” refers to either 
pharyngeal or tongue base behav-
ior that appears greater than usual. 
We have observed this in situa-
tions where one structure or the 
other, that is, tongue or pharynx, is 
impaired. (See videos illustrating 
normal and impaired pharyngeal 
peristalsis on the companion web-
site, Video 7–1, NrmPhPeristalsis, 
Video 7–2, AbsInc-PhPeristalsis, 
and Video 7–3, ExcPhPeristalsis.)

n Finally, in our experience, patients 
appear to use the mid-pharyngeal 
deflecting structures, the val-
leculae/epiglottis as a functional 
valve, the opening and closing of 
which can be controlled if need 
be. Certainly, patients lacking the 
means to control or even stop the 
bolus at that point are severely 
impaired. We have typically 
described epiglottic behavior as 
“normal,” “reduced,” or “absent.” 
(See Video 7–4, AbsIncEpigInv on 
the companion website illustrat-
ing effect of absent or incomplete 
epiglottic inversion.)

In any case, as noted, we have found the 
perspective of the oral, pharyngeal, and 
laryngeal spaces as a series of chambers 
and valves to be a useful model in our 
analysis and interpretation of the fluo-
roscopic swallow study. What follows is 
a discussion of our approach to analysis 
and interpretation using this model.

www

www

www
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DSS Analysis: Bolus Transit Time 
Versus Swallow Gesture Times

The goal of swallow gestures (move-
ments of the chamber and valve struc-
tures) is to move the bolus quickly and 
completely from the mouth, through 
the pharynx, and into the esophagus, 
without leaks into the trachea or naso-
pharynx (or backflow into the mouth 
from the pharynx or into the pharynx 
from the esophagus). DSS analysis 
considers swallow gestures separately 
from their effects. In this case, tim-
ing of swallow gestures is considered 
separately from timing of bolus transit 
through the pharynx. (See detailed dis-
cussion in Chapter 8.)

Comparing timing of swallow ges-
tures with timing of bolus transit reveals 
breakdowns in sequence coordination 
that are associated with increased aspi-
ration risk — for example, arrival of the 
bolus in the PES more than 0.10 sec 
before completion of supraglottic clo-
sure (Leonard, Kendall, & McKenzie, 
2004a, 2004b; Leonard, unpublished 
data). Gesture timing versus bolus tran-
sit timing highlights competent, as well 
as failed, performance. An excellent 
example of this is a swallow in which 
the bolus moves no farther than the oro-
pharynx (i.e., remains in the valleculae), 
while hypopharyngeal swallow ges-
tures (including hyoid and laryngeal 
displacement and PES opening and 
closing) continue on in a timely man-
ner. Although it is true in this case that 
the swallow has failed to be effective in 
transferring the bolus to the esophagus, 
it must be said that a normal sequence 
of swallow gestures was completed. 
The distinction between gestures and 
their effects helps to specify incompe-
tent gestures while appreciating com-

petencies: information that is valuable 
in planning treatment and developing 
prognoses.

DSS Analysis: Displacement

DSS analysis offers tools to determine 
whether range of motion (apart from 
time) of some critical swallow gestures 
is normal for age and gender. Distinc-
tion between range of movement and 
timing of movement clarifies whether 
failure of a component is due to poor 
movement or to lack of coordination 
of movements with each other or with 
position of the bolus as it moves through 
the pharynx. Movements chosen to be 
measured (e.g., hyoid and laryngeal 
displacement, opening of the PES, pha-
ryngeal space obliteration) are difficult 
to judge subjectively, but readily lend 
themselves to objective measurement 
(described in Chapter 8). Measures of 
hyoid and laryngeal displacement tar-
get individual structures. PES open-
ing and pharyngeal clearing measures 
comprise movement of multiple struc-
tures with a single goal, namely, expan-
sion of the PES and obliteration of the 
pharyngeal chamber space.

DSS Analysis: Discussion 
by Chamber and Valve

As noted earlier, DSS analysis begins 
by describing each chamber in terms 
of timing, clearing, and valving. If one 
of these functions has failed, compo-
nents of that chamber that would nor-
mally contribute to successful timing, 
valving, or clearing are inspected. For 
example, if oropharyngeal clearing is 
incomplete, lingual or pharyngeal wall 
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medialization or velopharyngeal and/
or epiglottic valving may have failed. 
Each component is judged subjectively 
and, as possible, objectively, with the 
goal of determining relative contribu-
tion to the clearing failure. Not infre-
quently, in our experience, designation 
of incompetence or competence cannot 
be made with confidence without objec-
tive measurement of both timing and 
displacement. (Detailed descriptions of 
measures developed by our team, and 
how to make them, are presented in 
Chapter 8.)

The following is a discussion of our 
approach to systematic analysis of 
chambers and valves in the mouth-to-
esophagus sequence associated with 
swallow.

Oral Cavity: Oral Chamber, 
Linguapalatal Valve

As noted in Chapter 8, fluoroscopic 
observations are most valuable for 
assessment of the posterior oral cham-
ber, especially linguapalatal valving, 
since that is least available to clinical 
observation. Other observations (e.g., 
bolus formation, containment [includ-
ing labial] and control), the nature of 
searching or groping lingual behav-
iors, and so on are most helpful when 
correlated with clinical oral motor and 
speech evaluations and the particular 
history (medical, surgical, neurological, 
etc.) of the individual patient.

Oral Preparation and Transit Time

Analysis: DSS analysis does not pro-
vide norms for timing of oral prepara-
tion or transit. Subjective observations 
are recorded for comparison to input 
from other evaluations.

Interpretation: Oral transit time is espe-
cially subject to wide normal variation 
in response to a wide range of variables 
(see discussion of variables affecting 
swallow). Performance on fluoroscopy 
has meaning only when correlated with 
clinical evaluations and relevant histo-
ries as noted above.

Oral Clearing

Analysis: Similarly, DSS analysis does 
not provide norms for measurement of 
oral clearing. Subjective descriptions 
should include rating of severity, location, 
and variation in performance with changes 
in bolus characteristics. Clearing of the 
oral chamber is probably less variable 
than transit time.

During some DSS tasks (i.e., swal-
low of 1-mL and 3-mL liquid boluses), 
the bolus should be almost completely 
transferred to the pharynx on one swal-
low, as instructed. A slight to mild 
amount of residue, especially for larger 
or thicker boluses, would not be consid-
ered abnormal but should prompt spon-
taneous, immediate repeated swallow.

When oral clearing is incomplete, 
the site of residue is more likely to be 
related to the site of impairment than 
it is in the pharynx, where analysis can 
be clouded by the effects of gravity. 
Components to inspect when oral clear-
ing is incomplete include the chamber 
walls (labial and buccal movement and 
sensation, palatal anatomy, and sensa-
tion), condition of the mucosal cover-
ing, and, of course, the tongue (size 
relative to its chamber, symmetry, range 
of motion, agility, or shaping, strength, 
and coordination).

Interpretation:  Determination of the 
meaning and implications of fluoro-
scopic observations of oral clearing is 
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dependent on correlation with detailed 
patient complaint, clinical oral motor 
and speech evaluations, and the vari-
ous histories (feeding/dietary, dental, 
developmental, neurological, surgical, 
medical, etc.) of the individual patient. 
Poor clearing can be due to xerostomia 
post radiation therapy, to structure defi-
cits associated with oral cancer surgery, 
and to movement deficits associated 
with scarring, altered sensation, or vari-
ous neurologic diagnoses.

Posterior Linguapalatal Valving

Analysis:: Posterior linguapalatal or 
“retro-oral portal” (Bosma, 1957a, p. 
901) valving is central to DSS analysis 
because, in this scheme, timing of all 
subsequent events is compared with 
the beginning of bolus entry into the 
oropharynx. Timing of linguapalatal 
valving is the only oral chamber event 
that is measured.

Normally, if the patient is instructed 
properly, once the linguapalatal valve 
is opened and bolus material begins its 
exit from the oral cavity, all remaining 
events will proceed apace. Confidence 
that the instruction to “swallow” is 
understood and that the patient is doing 
his or her best to comply are essential, 
since there are normal variations in 
bolus transfer to the pharynx during 
eating and drinking. For example, it 
is not abnormal to let some part of the 
bolus fall into the oro- or hypopharynx 
prior to initiation of swallow gestures 
when eating, especially during chew-
ing, unless one has been instructed 
to prevent it. Inability to attend to or 
understand the instruction complicates 
interpretation of linguapalatal valving.

Assessment of linguapalatal valving 
competence requires that, at least at the 

beginning of the fluoroscopic study, 
the position of the head/neck should 
be neutral (not flexed or extended). 
Even small changes in head/neck posi-
tion can alter the valving task. A dys-
phagic patient may spontaneously flex 
his neck prior to swallow. Because this 
may represent an attempt to compen-
sate for incompetent valving, it should 
not be allowed during the DSS until it 
has been demonstrated to be necessary 
for swallow safety.

Standardized control of valving ini-
tiation and head/neck position by hav-
ing the patient swallow on command 
facilitates determination of linguapala-
tal valve competence or incompetence 
in its major functions:

 1. Closure achievement and mainte-
nance;

 2. Opening range adequate for the 
task (bolus size);

 3. Coordination of opening with onset 
of pharyngeal swallow gestures.

Interpretation: If linguapalatal valving 
fails in the above functions even though 
the patient is able to follow the instruc-
tion, components of the valve to be 
inspected include palatal anatomy and 
sensation; lingual anatomy (especially 
relative to posterior oral space); lingual 
movement range, strength, and con-
trol; and lingual sensation. Suspected 
impairment of any component should 
correlate with detailed patient com-
plaint, clinical oral motor and speech 
evaluation, and relevant history of the 
particular patient (see previous dis-
cussions). Complaints associated with 
impaired linguapalatal valving can be 
nonspecific (potentially due to several 
kinds of failure) — for example, cough-
ing on liquids and mixed consisten-
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cies. Findings on oral sensory-motor 
and, especially, speech evaluations can 
be very specific (e.g., poor posterior 
tongue elevation strength or distortion, 
absence of, or compensatory articula-
tion of back stops [k/g]).

If fluoroscopic and clinical findings 
are consistent with each other, they 
should in turn be consistent with his-
tory, depending on the impairment 
identified. For example, poor lingua-
palatal valving would be consistent 
with neurologic diagnoses that affect 
movement and/or sensation, or with 
surgical therapies that might affect 
the size or movement of the posterior 
tongue or palatal anatomy. If no con-
sistencies in the constellation of histo-
ries of a given individual patient can be 
found, referral to a physician (or back 
to the referring physician) should be 
considered.

Oropharynx: Oropharyngeal 
Chamber, Nasopharyngeal 
Valve, Epiglottis

Timing

Transit Time: Oropharyngeal transit be- 
gins when the linguapalatal valve begins 
to open, that is, when the soft palate 
and tongue separate, giving up control 
of the bolus to the oropharynx. In our 
scheme, oropharyngeal transit ends 
when the head of the bolus passes the 
base of the valleculae.

Analysis: Pharyngeal gestures that con-
tribute to timing of bolus transit include 
linguapalatal valving behaviors (see 
previous discussion), lingual retraction 
capability, posterior and lateral wall 
anatomy and medialization capabil-
ity, and the influence of these on the 
epiglottis and on the lateral gutters 

between the sides of the epiglottis and 
the lateral pharyngeal walls.

When oropharyngeal transit time is 
prolonged, the following components 
should be inspected:

n Competence of linguapalatal valv-
ing: failure either of bolus control 
or of coordination of bolus tran-
sit onset with onset of swallow 
gestures

n Anatomic abnormalities of the 
pharyngeal tongue, lateral and 
posterior pharyngeal walls, and 
epiglottis affecting chamber shape 
and impeding bolus flow

n Mucosal dryness that may slow 
movement of the bolus, espe-
cially when combined with other 
abnormalities

n Changes in head/neck and body 
position that alter the effects of 
gravity.

Prolonged oropharyngeal transit asso-
ciated with good bolus control and evi-
dence of precautionary closure can also 
be a voluntary caution strategy in some 
patients.

Interpretation: The presence and rela-
tive contribution of abnormalities iden-
tified in the components above, as well 
as plans for intervention and/or coun-
seling, are developed by correlation 
with what is known about the patient 
from clinical evaluations and historical 
reviews. Because of the potential for 
behavioral interference (such as fearful-
ness), prolonged oropharyngeal transit 
that is not explained by impairments 
identified as above and/or is not con-
sistent with clinical or historical find-
ings might be judged as precautionary. 
Additional evidence of this, including 
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early hyoid displacement or early air-
way closure, may also be observed.

Oropharyngeal Clearing. Incomplete 
oropharyngeal clearing of liquids is 
often characterized by residue in the 
valleculae after or between swallows. 
The actual site of failure is best identi-
fied and measured at the time of maxi-
mum chamber space obliteration. Tech-
niques for doing this are described in 
Chapter 8.

Analysis: Because incomplete clearing 
can fall within the normal range for age, 
determination of clearing abnormality 
can be improved with objective, quan-
titative measurement (Leonard, Belaf-
sky, & Rees, 2006; see Chapter 8). When 
clearing is abnormally incomplete, the 
range of movement and coordination 
of movement of chamber structures 
should be inspected, including:

n Retraction of the tongue base. In- 
complete lingual retraction can be 
bilateral or unilateral and consis-
tent with neurological conditions, 
surgical and trauma histories that 
change lingual or mandibular anat-
omy, or the condition of tissues, 
such as scarring associated with 
therapies for head/neck cancer.

n Lateral and posterior pharyngeal 
wall medialization. Lingual re- 
traction alone is unlikely to be suf-
ficient if the pharyngeal chamber 
walls do not medialize or if they 
lack tone. Normally, a descending 
wave of medialization is identifi-
able in the posterior and lateral 
walls (see Video 7–1, NrmPhPeri-
stalsis on the companion website 
for this). A prominent (perhaps 
compensatory) posterior wall wave 
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may be associated with inadequate 
lingual retraction.

n Size of the oropharyngeal cham-
ber or space in baseline position. 
Chamber space, when a compo-
nent of dysphagia, is generally 
larger than normal, but occasion-
ally is abnormally small. Measure-
ment of the lateral area at baseline 
is necessary to determine whether 
size is abnormal. Changes in cham-
ber size can be seen in neurologi-
cal conditions where pharyngeal 
constrictor and/or suspensory 
muscles are weakened, and in 
head/neck cancer patients where 
structures have been removed or 
irradiated. The pharynx also ap- 
pears to dilate with aging. Abnor-
mally small chamber size, when 
present, is generally observed in 
patients who have undergone 
head/neck or spinal surgeries, in 
particular when the fluoroscopic 
study is done in the early postop-
erative period.

n Complete obliteration of the oro-
pharyngeal space is the goal dur-
ing swallowing but is insufficient 
if lingual and pharyngeal wall 
gestures are not appropriately 
sequenced. When oropharyngeal 
obliteration is generally complete 
but does not occur in sequential order, 
some or all of the bolus may be 
forced back into the mouth or into 
the nasopharynx (see Video 7–2, 
AbsIncPhPeristalsis on the com-
panion website). Inability to se- 
quence peristaltic constriction is 
seen most often in patients whose 
anatomy is distorted by surgi-
cal intervention or trauma. In the 
video noted above, the tongue 
and pharynx do contact during 
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swallow, but the typical superior 
to inferior sequencing of constric-
tion that is the hallmark of normal 
peristalsis is missing.

n Mucosal dryness can result in 
diffuse pharyngeal wall residue. 
Xerostomia is not uncommon in 
patients post radiation therapy 
for head/neck cancer. Many 
medications can cause some dry-
ness and some medical diagnoses 
are associated with changes in the 
mucosa.

n Competent velopharyngeal or epi-
glottic valving (see next section).

Interpretation: It should be obvious 
from the examples above that the mean-
ing and implications of pharyngeal 
events observed fluoroscopically can-
not be fully determined or understood 
without correlation to patient history. 
In addition, as noted earlier, swallow 
events affect each other and the pri-
mary event may not be obvious on fluo-
roscopy. Knowledge of relationships 
between events, as well as knowledge 
of patient histories that might bear on 
pharyngeal structure and function are 
necessary before fluoroscopic observa-
tions can be accurately interpreted. For 
example, when incomplete clearing is 
due to incomplete posterior tongue–
posterior pharyngeal wall contact, 
determining whether lingual retrac-
tion or pharyngeal wall medialization 
(or both) are impaired can be difficult. 
Clarification that will guide prognosis 
and intervention is often dependent 
on understanding pertinent patient 
variables. Similarly, prior knowledge 
of relevant diagnoses and details of 
interventions may lead to more care-
ful inspection and diagnostic probing 
of specific gestures during fluoroscopy.

Oropharyngeal Valving. The lingua-
palatal, velopharyngeal, and epiglottic 
valves divert the bolus to and out of 
the oropharynx, enable development of 
descending pharyngeal pressures driv-
ing the bolus, and prevent “leaks” into 
adjacent chambers (oral cavity, naso-
pharynx, and hypopharynx).

Analysis: The role of these valves is to 
switch, completely and at just the right 
times, from respiratory to deglutitive 
positions and back again. Valve open-
ing extent must be adequate for the 
task, and closure must be firm enough 
to resist pressure on the bolus during 
swallow. This is true even of the epi-
glottis, which is arguably only a pha-
ryngeal valve: The pharyngeal walls at 
the level of the epiglottis must provide 
adequate opening around it for respira-
tion and bolus transfer but also be able 
to close against it to prevent early bolus 
entry into the hypopharynx.

The linguapalatal valve (discussed in 
the oral chamber section):

n opens in a manner adequate for 
bolus size to begin oropharyngeal 
transit,

n prevents backflow of the bolus 
into the mouth, and

n prevents oral contrast residue 
(after or between swallows) from 
falling into the pharynx uncon-
trolled (without initiation of a 
second swallow), where it might 
increase potential for aspiration.

The velopharyngeal valve closes 
during swallow and opens during 
respiration.

n During the swallow, when the 
bolus in the oropharynx is under 
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pressure, this valve prevents 
backflow or reflux of contrast 
into the nasopharynx. If contrast 
is extruded into the nasopharynx, 
some or all of it is likely to fall back 
into the oro- or hypopharynx after 
or between swallows, increasing 
aspiration risk. Backflow during 
the period of maximum velopha-
ryngeal closure is due to unilat-
eral weakness or anatomic insuf-
ficiency of the palate or excessive 
lateral or anterior-posterior (A/P) 
dimension of the velopharyngeal 
space. Cephalometric norms for 
these structures have long been 
available.

n After or between swallows, but 
also important for eating and 
drinking, the velopharyngeal valve 
opens adequately to support nasal 
respiration. When opening is in- 
adequate, nutrition/hydration 
and respiration compete for the 
oral chamber, and both activities 
require more time and work.

n When backflow of contrast is 
seen as the velopharynx begins 
to reopen post swallow, it is more 
likely due to a more distal event, 
such as obstruction, than to valve 
dysfunction.

The epiglottis, whether it retroverts 
or not, is an important obstruction to 
bolus flow, that is, it diverts the bolus 
to the lateral pharyngeal gutters, away 
from the larynx. When the epiglottis 
fails to retrovert, more or less obstruc-
tion results. Absence of epiglottic ret-
roversion for swallow of a very small 
bolus may not be abnormal. When fail-
ure to retrovert combines with changes 
in the lateral and/or posterior walls 

that reduce the space around the epi-
glottis, however, obstruction of bolus 
flow can be excessive, resulting in dys-
phagia (see Video 7–4, AbsIncEpigInv 
on the companion website). The epi-
glottis may retrovert incompletely or 
not at all due to:

n inadequate or ill-timed (relative to 
bolus position) lingual retraction;

n inadequate extent of posterior 
and lateral pharyngeal wall medi-
alization or lack of descending 
sequencing of medialization;

n inadequate hyoid and laryngeal 
displacement (Fink & Demarest, 
1978);

n inadequate space between the epi-
glottis and posterior pharyngeal 
wall due to anatomic changes in 
the pharyngeal wall or the spine 
(or to cervical appliances). Because 
head/neck position affects cham-
ber size and shape, neck extension 
may decrease this distance as well; 
and

n inadequate flexibility of the epi-
glottis.

Interpretation: Clearly, judgment about 
which of the many potential causes for 
inadequate valving is dependent on a 
detailed description of the abnormal-
ity and identification of variables in 
the patient’s history that explain the 
particular fluoroscopic observation. 
Speech and feeding or dietary histories, 
as noted previously, should be consis-
tent with linguapalatal and velopha-
ryngeal findings. Developmental and/
or neurological diagnoses and histo-
ries of head/neck (including spinal) 
abnormalities, surgical intervention, 
or trauma should reveal consistencies 

www



 7. Dss: a systematic approach to analysis anD interpretation 115

with fluoroscopic observations that 
will, again, guide decisions regarding 
prognosis and intervention. If consis-
tencies are not identified, further inves-
tigation should be considered, includ-
ing more thorough speech and swallow 
evaluation and referral to an appropri-
ate physician specialist.

Hypopharynx: Hyopharyngeal 
Chamber, Laryngeal Valves, and 
Pharyngoesophageal Valve

The presence of the bolus in the hypo-
pharynx is associated with increased 
aspiration risk.

Hypopharynx: Timing

Transit Duration

Analysis: Transit time must be mea-
sured to identify abnormality. In 
our scheme, hypopharyngeal transit 
time begins when the bolus head (or 
some part of it) exits the valleculae 
and ends with the clearing of its tail 
from the PES into the esophagus. As 
in the oropharynx, hypopharyngeal 
time can be prolonged by failure of 
gestures that propel the bolus and 
anatomic or movement abnormali-
ties that impede bolus flow.

Interpretation: Prolonged hypopha-
ryngeal transit may be due to:

n Failure to coordinate position of 
the bolus with onset of hypopha-
ryngeal elevating and medializ-
ing (engulfing) gestures. When 
bolus entry to the hypopharynx is 
uncontrolled, the bolus may enter 
the hypopharynx prior to initia-
tion of hypopharyngeal swallow 
gestures. Such a lag between ges-

tures and bolus position is likely 
if the epiglottis is all or partially 
absent but is also the result of 
poor bolus containment in the 
oropharynx.

n Incomplete obliteration of the 
hypopharyngeal space due to 
inadequate medialization of the 
posterior and lateral walls and/or 
inadequate foreshortening, or to 
excessive hypopharyngeal space. 
Poor obliteration of the hypopha-
ryngeal space is associated with 
reduced ability to propel the bolus 
so that bolus flow is dependent on 
gravity, increasing time for trans-
fer. Unilaterally or bilaterally, poor 
or absent pharyngeal wall move-
ment might be consistent with 
neurological diagnoses, or with a 
history of, for example, treatment 
for head/neck cancer.

n Obstruction due to changes in 
anatomy of the pharyngeal walls, 
the larynx, the PES valve, or the 
spine (including large osteo-
phytes and cervical appliances). 
More time is required for transit 
if space at any level is inadequate 
for bolus size and the bolus must 
flow around an obstruction (e.g., 
cervical appliance or associ-
ated thickened posterior wall). 
Obstruction at the PES, discussed 
later in this section, may prolong 
hypopharyngeal transit by slow-
ing bolus transfer to the esopha-
gus. The condition of Zenker’s 
diverticulum is an extreme exam-
ple. In this case, hypopharyngeal 
transit is prolonged due to two 
factors: PES obstruction and poor 
space obliteration because of the 
diverticulum proximal to the PES 
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(Zenker’s diverticulum is dis-
cussed in Chapter 14).

Interpretation: Interpretation of timing  
abnormalities in the hypopharynx is 
dependent on recognizing the conse-
quences of abnormalities in the oral 
and oropharyngeal chambers for swal-
low demands on the hypopharynx. For 
example, poor control of oral residue 
or early loss of bolus material requires 
that the hypopharynx and larynx adopt 
defensive postures and be habitually 
wary of bolus material even after or 
between swallows. During fluoro-
scopic observation of swallow, timing 
relationships between events can be 
insightful and predictive. For example, 
closure of the laryngeal valve normally 
occurs within 0.10 sec of bolus entry 
into the PES (Kendall, Leonard, & Mc-
Kenzie, 2004). In stroke patients, failure 
to achieve this degree of coordination 
between laryngeal closure and bolus 
position in the PES has been demon-
strated to increase the likelihood of 
aspiration during fluoroscopy (Leon-
ard, unpublished data).

Hypopharynx: Clearing. Hypopha-
ryngeal clearing failures, including 
timing failures, can be associated with 
greater risk than clearing problems in 
the oral and oropharyngeal chambers. 
As noted, voluntary and passive (suc-
tioning) expulsion of residue is easier 
when residue is in the latter. Hypo-
pharyngeal residue can be difficult to 
remove if it can’t be swallowed. For-
tunately, the lateral gutters (around 
the epiglottis) and the piriform sinuses 
divert and store residue if they are 
intact. When these spaces are missing 
because of changes in the pharyngeal 
walls or due to obstruction from foreign 

materials, their value for laryngeal pro-
tection is compromised. When the piri-
form sinus spaces are reduced in size 
due to changes in the hypopharyngeal 
wall, the bolus material may be fun-
neled directly into the larynx.

Analysis: Because some residue is nor-
mal, especially in elderly patients, deter-
mination of abnormally incomplete 
clearing is greatly facilitated by mea-
surement. Because of gravity effects, 
site of incomplete clearing may be best 
identified at the point of maximum 
pharyngeal constriction. A/P obser-
vation is especially helpful in specify-
ing asymmetry. Additionally, overlap 
between the piriform sinuses and the 
larynx in the lateral view, occasionally a 
source of confusion, can be more clearly 
understood by comparison to the A/P 
view. Hypopharyngeal clearing abnor-
malities can be due to:

n Inadequate bilateral or unilateral 
pharyngeal wall tone or descend-
ing sequential medialization of 
these walls. Pulsion diverticulae 
(small pockets developing in hol-
low organs or weakened spaces 
due to pressure), for example, 
may contribute to residue, but 
their contribution to dysphagia 
may or may not be significant.

n Inadequate pharyngeal foreshort-
ening associated with incomplete 
anterior-superior hyoid and laryn-
geal displacement. Reliable deter-
mination of abnormality requires 
measurement. If hyoid and laryn-
geal displacement are not accu-
rately judged, incomplete clear-
ing may be incorrectly attributed 
to obstruction at the PES.

n Insufficient mucosal lubrication.
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n Obstruction at any level, due to 
thickening of structures (laryn-
geal cartilages, pharyngeal walls, 
impingement by spinal abnor-
malities or appliances on the 
spine). Obstruction can be acute 
or chronic, depending on the eti-
ology. Secondary effects such as 
proximal dilation and backflow 
into the oro- or nasopharynx or 
mouth will suggest the degree of 
obstruction. Although safety may 
preclude it, obstruction can only 
be completely assessed by swal-
low of a large bolus.

n Laryngeal and pharyngoesoph-
ageal valve failures (see next 
section).

Interpretation: Suspected abnormalities 
leading to incomplete hypopharyngeal 
clearing must be correlated with neu-
rological, surgical (including head/
neck and spine), and trauma histories. 
Because of the health risks and impli-
cations of abnormalities in the hypo-
pharynx, referral to an ENT physician 
is indicated.

Hypopharynx: Valving. The epiglottic, 
laryngeal, and pharyngoesophageal 
valves divert the bolus away from the 
airway and draw it into the esopha-
gus. Failure of adequate opening of 
the pharynx at the epiglottis and PES 
will slow bolus flow and may prevent 
complete bolus clearing. Inadequate 
PES closure increases potential for 
backflow of material in the esophagus 
(either a just-swallowed bolus or mate-
rial refluxed from the stomach). Inade-
quate supraglottic closure is associated 
with supraglottic residue. Of course, 
inadequate glottic valving increases the 
likelihood of aspiration. (As discussed 

previously, the epiglottis with its sur-
rounding pharyngeal walls diverts, 
controls, and at times prevents trans-
fer of the bolus into the hypopharynx. 
Please see that discussion.)

Hypopharynx-Laryngeal Valve: Supra-
glottic and glottic laryngeal valving 
provide primary defense for the trachea 
and lungs. Compared with other valves 
involved in swallow, this valve differs 
markedly in complexity and behav-
ioral capabilities. Competence of the 
laryngeal valve for swallow requires, 
in addition to range, agility, and coor-
dination of movement, intact sensation 
and ability to respond to stimulation 
protectively, even proactively to antici-
pate a threatening situation. Laryngeal 
closure adequate to withstand bolus 
pressures during swallow depends on 
sensory as well as motor competence. 
Laryngeal reopening and maintenance 
of a sufficient laryngeal airway is 
required for oral nutrition/hydration.

Analysis: Supraglottic penetration 
(contrast material that stays above the 
glottis) is judged to be abnormal when 
it is frequent and/or is not ejected dur-
ing the swallow.

Aspiration during fluoroscopy is 
defined as contrast material that passes 
into and through the glottis. By far the 
most helpful construct for describing 
aspiration timing is that developed by 
Logemann (1983, p. 65). In our experi-
ence, however, rather than referencing 
aspiration timing relative to “the swal-
low” or triggering of the swallow reflex, 
we have found it more useful to specify 
aspiration timing relative to achieve-
ment of laryngeal closure, as observed 
fluoroscopically (in lateral view, laryn-
geal closure is inferred from contact 
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between the downfolding epiglottis 
and rising, anterior movements of the 
arytenoids), once the bolus has entered 
the pharynx (regardless of other swal-
low gestures). Logemann’s description, 
with this modification, is as follows:

n Aspiration before laryngeal clo-
sure for swallow, that is, after the 
bolus has entered the pharynx and 
before approximation of the epi-
glottis and arytenoids is complete 
(see example in Video 7–5, ASPBe-
fore on the companion website).

n Aspiration during maximum 
laryngeal closure for swallow, i.e., 
maximum approximation of epi-
glottis and arytenoids, as the bolus 
passes the laryngeal aditus (see 
example in Video 7–6, ASPDuring 
on the companion website).

n Aspiration after or between swal-
lows, following reopening for 
respiration (see example in Video 
7–7, ASPAfter on the companion 
website).

Interpretation: Aspiration prior to laryn-
geal closure for swallow is considered 
a failure of timing due to inadequate 
bolus control, inability to coordinate 
initiation of swallow gestures, or 
altered structural (such as epiglottic) 
protection. The longer the bolus takes 
to traverse the pharynx, the more likely 
it will be aspirated. In patients post 
cerebrovascular accident, prolonged 
pharyngeal transit has been shown to 
increase the risk of developing aspira-
tion pneumonia, even if aspiration is 
not detected during the fluoroscopy 
(Johnson, McKenzie, & Sievers, 1993). 
Risk of aspiration during the DSS also 
increases when closure is not coor-
dinated with bolus arrival in the PES 
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(Leonard, unpublished data). Aspira-
tion prior to laryngeal closure for swal-
low is almost always associated with 
abnormalities of other swallow events, 
among them: (a) inadequate control of 
the bolus; (b) inability to coordinate 
onset of pharyngeal gestures with onset 
of pharyngeal transit due to movement 
or sensory deficits; or (c) structural 
deficits that direct bolus flow toward, 
instead of away from, the larynx. Cogni-
tive deficits (poor attention, distractibil-
ity, difficulty suppressing other behav-
iors) and unstable head/neck posture 
make aspiration prior to laryngeal clo-
sure more likely as well.

Aspiration during laryngeal closure 
for swallow is due to incompetent 
laryngeal valving and may only become 
apparent when the maximally closed 
valve is exposed to pressure from the 
bolus as it passes the aditus. Thus, if 
it is judged unsafe to swallow a large 
liquid contrast bolus during fluoros-
copy, this valve cannot be completely 
tested. Aspiration during laryngeal 
closure is, of course, more likely when 
both supraglottic and glottic closure is 
incompetent. The observation of aspira-
tion during the swallow should be con-
sistent with the findings of voice evalu-
ation, patient complaint, and feeding, 
especially drinking history. Manage-
ment of patients with laryngeal dys-
function is directed by the ENT physi-
cian. If incompetent laryngeal valving 
is suspected, referral should be made 
immediately.

Aspiration after the swallow is 
always of oropharyngeal or hypopha-
ryngeal residue, that is, a consequence 
of inadequate pharyngeal clearing (dis-
cussed in previous sections). Table 7–1 
provides subjective impressions rou-
tinely recorded in our setting.



 7. Dss: a systematic approach to analysis anD interpretation 119

Hypopharynx: PES Valve: The PES valve 
opens to draw the bolus into the esoph-
agus, expands depending on bolus size, 
and closes, preventing backflow of 
bolus material into the pharynx from 
the esophagus. Between swallows the 
PES remains closed to prevent any gas-
troesophageal reflux (GER) from reach-
ing the airway. During DSS, questions 
most often arise regarding timing and 
extent of PES opening. Occasionally, 
PES closure is inadequate.

Analysis: Determination of PES open-
ing abnormality is not always clear. 
Prominence of the PES on fluoroscopy 
(cricopharyngeal bar) does not nec-
essarily mean opening is restricted. 
Atrophy of the pharyngeal wall just 
above the PES complicates interpreta-
tion by making the PES appear more 
prominent. If swallow safety does not 
permit swallow of a large liquid bolus, 
the PES cannot be completely tested. 
In addition, the standard deviation for 

table 7–1. subjective impressions from Fluoroscopy

Site of Aspiration 
relative to 
Airway closure

Before — aspiration that occurs prior to maximum closure of 
the airway (may be indicative of poor oral control, reduced 
sensation, or delayed response to material entering the 
pharyngeal airway).

During — aspiration that occurs during the time when the 
airway appears to be maximally closed for swallow (reflects a 
problem with airway protection, e.g., vocal fold paralysis).

After — aspiration that occurs after the airway has relaxed after 
a swallow (typically related to residue that fails to clear).

epiglottic 
Inversion

Normal — epiglottis inverts completely, without interrupting 
bolus transfer to pharynx.

Incomplete — inversion occurs but is incomplete, often with 
contrast material retained in the vallecula.

Absent — no evidence of epiglottic inversion during swallow.

pharyngeal 
peristalsis

Normal — is within normal limits in extent and is sequential from 
superior to inferior pharynx.

Incomplete — lacks either contact between tongue and 
pharynx, or achieves contact at some point but without 
normal peristaltic action.

Absent — minimally apparent or completely absent evidence 
of tongue–pharynx contact and peristalsis.

excessive — reflects peristalsis with excessive pharyngeal or 
tongue movement, typically in response to weakness in the 
other structure.

evidence 
of caution/
compensation

early hyoid elevation, tongue retraction, airway 
closure — behaviors that suggest patient may be fearful 
or attempting to compensate for difficulty (chin tuck, for 
example).
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normal opening extent is large. Thus, 
measurement of the PES in both A/P 
and lateral views increases confidence 
in identifying restriction. Consequences 
of obstruction (proximal dilation and 
backflow) may help to confirm poor 
PES opening in the absence of other 
obstruction. Abnormal timing of PES 
opening cannot be determined without 
measurement and comparison to other 
timing measures. For example, PES 
opening that appears delayed relative 
to bolus arrival in the hypopharynx 
may be normally timed relative to other 
swallow gestures. In this case, then, 
arrival of the bolus may be early (due 
perhaps to poor control) rather than 
PES opening being late.

Determination of PES closure abnor-
mality is fairly clear: Contrast should 
be entirely cleared from the walls of the 
PES once the swallow is complete.

Interpretation: Abnormal PES opening 
extent may not be due to failure to relax 
or structural abnormalities of the PES 
but to inadequate movement of struc-
tures that pull the relaxed PES open 
(hyoid and laryngeal displacements) 
and structures that propel the bolus 
through the PES (tongue and pharyn-
geal walls). (Please see previous dis-
cussions of these components.) If these 
components are normal, structural or 
neuromuscular aspects of PES func-
tion are implicated. If the PES is indeed 
obstructive, consistencies should be 
found in detailed patient complaint 
and dietary history. PES obstruction 
in patients without histories of surgi-
cal intervention, radiation therapy, and 
so forth is often attributed to chronic 
GER. Often, this will present as a “cri-
copharyngeal bar” on fluoroscopy (see 
Chapter 14).

The finding of abnormal PES closure 
should correlate with neurological, sur-
gical, or radiation therapy history.

Esophagus: A/P Screen. For those 
who can manage a large bolus vol-
ume, and who are not scheduled for an 
esophagram, we would typically con-
clude the DSS with an A/P screen of 
the esophagus. For this portion of the 
DSS, the patient, standing upright, is 
given a large liquid bolus, 20 to 30 mL, 
and a tablet or capsule. If the patient 
describes difficulty with one or the 
other, tablet or capsule, this informa-
tion would determine which is used. 
Movement of each bolus is tracked 
from the upper esophageal sphincter 
to the lower esophageal sphincter and 
clearance into the stomach.

Involving only two additional swal-
lows, the large liquid bolus and a tablet 
or pill, the A/P screen (see Chapter 5) 
can prove quite useful in identifying 
either motility or structural abnormali-
ties. Though it certainly does not simu-
late an esophagram, findings may gen-
erate information that can be used by 
the observing or referring physician to 
generate appropriate additional refer-
rals for the patient, including an esoph-
agram. In our clinical setting, evidence 
of a motility abnormality may generate a 
referral for manometry, while evidence 
of a structural abnormality would likely 
result in a referral for a transnasal esoph-
agoscopy (described in Chapter 9).  
The advantage of both manometry 
and transnasal esophagoscopy is that, 
unlike an esophagram, they do not 
require exposure to radiation. In addi-
tion, both are powerful diagnostic  
tests and may be recommended fol-
lowing a full esophagram for further 
elaboration of a motility or structural 
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abnormality. Examples of both motility 
and structural abnormalities observed 
in an A/P view are presented in vid-
eos on the companion website for this 
chapter, as well as in media accompa-
nying Chapter 14. Included here are 
examples of:

n diffuse esophageal spasm (Video 
7–8, DiffEsophSpasm) — dyscoor-
dination in esophageal contrac-
tions;

n esophageal stricture (Figure 7–1)  
— narrowing of esophageal lumen; 
and

n stasis (Video 7–9, Stasis) — mate-
rial that adheres to esophageal 
tissue, generally visible after the 
bulk of material has been trans-
ported through the esophagus.

rePrise

Accurate analysis of swallow during 
fluoroscopic studies like DSS is depen-
dent on detailed knowledge of the 
biomechanical relationships between 
normal swallow events, and the ability 

www

www

to distinguish normal from abnormal 
behaviors despite the variability asso-
ciated with different swallow tasks and 
multiple additional influences on swal-
low performance. Accurate assessment 
is also best guided by prior knowledge 
of performance on speech, feeding, 
and voice evaluations; detailed patient 
complaint; and a complex array of his-
tories (neurological, developmental, 
dietary, medical, and surgical among 
them) that are particular to an indi-
vidual patient. This means having a 
working knowledge of what the poten-
tial impacts of various diagnoses and 
conditions might be on swallow, and 
on the appropriate direction of the fluo-
roscopic study. Other differences that 
may appear to reflect impairment may 
actually reflect differences associated 
with normal aging. Reduced PES open-
ing and pharyngeal constriction during 
swallowing, as well as prolonged swal-
low times, have been reported by us 
and other investigators and require an 
understanding by clinicians involved in 
fluoroscopic evaluations (Kendall et al., 
2004; Kendall & Leonard, 2002; Leonard 
et al., 2004a, 2004b; see Chapter 8).

Figure 7–1. esophageal stricture apparent in a/p esophageal screen.
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Interpretation, or derivation of mean-
ing and implications from analysis, is 
the process of correlating fluoroscopic 
observations with what is known about 
the individual patient from historical 
review, interview, and clinical perfor-
mances and then ferreting out consis-
tencies and inconsistencies, both of 
which will guide recommendations and 
interventions. If consistencies are not 
identified, analysis may suggest addi-
tional investigation. Accurate interpre-
tation of fluoroscopic swallow studies 
like the DSS cannot be achieved in iso-
lation but leans heavily on awareness 
of the roles and interests of a variety of 
medical specialties and interaction with 
those professionals.

Most important for the patient, accu-
rate analysis and interpretation of fluoro-
scopic swallow studies improve efficacy 
of dysphagia management by improv-
ing specificity of intervention.

study Questions

 1. Which “chamber” represents the 
greatest airway threat? Why?

 2. What “valves” are critical to swal-
low function?

 3. Can you characterize differences in 
aspiration depending on where it 
occurs relative to maximum airway 
closure?

 4. How is pharyngeal “peristalsis” 
different from pharyngeal “con-
striction”? Or, are they the same?

 5. What might be an advantage of an 
A/P screen of the esophagus, as 
opposed to a complete diagnostic 
esophagram?

 6. What is the role of the epiglottis 
during swallowing? What are some 

consequences of impaired epiglot-
tic function?

 7. Describe three ways that pharyn-
geal abnomalities may contribute 
to dysphagia.

 8. Is there an advantage to tracking 
bolus transit separately from swal-
low gestures? Explain.

 9. In assessing PES function, what 
other structural variables are im- 
portant to consider?

10. How is “airway closure” assessed 
in lateral-view fluoroscopy?
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8
Dynamic Swallow Study: 
Objective Measures and 

Normative Data in Adults

rebecca Leonard

the Path to  
objective measures

Our interest in making objective mea-
sures started at about the same time our 
team began meeting weekly to discuss 
patients. In reviewing their dynamic 
swallow studies, it became apparent 
that we sometimes disagreed about 
what we were seeing, even when we 
watched a recording repeatedly, and  
in slow motion. In general, and consis-
tent with many subsequent literature 
reports (Ekberg et al., 1988; Gibson & 
Phyland, 1995; Karnell & Rogus, 2005; 
Kuhlemeier, Yates, & Palmer, 1998; Mc- 
Cullough et al., 2001; Perlman, Booth, & 
Grayhack, 1994; Scott, Perry, & Bench, 
1998), we were usually in agreement  
for binary observations — for example, 
whether or not there was aspiration, 
penetration, velopharyngeal reflux, or 

significant post-swallow residue. Swal-
lows that appeared greatly prolonged 
typically produced consensus as well. 
Times that were possibly prolonged, on 
the other hand, were problematic. For 
other observations — how normally the 
hyoid moved, the pharynx constricted, 
or the pharyngoesophageal segment 
(PES) opened — our judgments fre-
quently differed. Beyond our problems 
with subjective reliability, and in fact 
even when we did agree, there was a 
strong feeling within our team that 
without objective information, our 
impressions and recommendations 
lacked credibility.

In the interest of harmony, improved 
objectivity, and enhanced credibility, we 
searched available resources for infor-
mation that would lead to improved 
assessments. We had been performing 
fluoroscopy studies in our craniofacial 
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anomaly patients and had referred fre-
quently to the cephalometric literature 
for help in evaluating velopharyngeal 
function in a quantitative manner. 
When the fluoroscopic evaluation of 
swallow was introduced by Logemann 
and her colleagues (Blonsky, Loge-
mann, Boshes, & Fisher, 1975; Loge-
mann, 1983; Logemann, Boshes, Blon-
sky, & Fisher, 1977), we recognized that 
it also lent itself to quantitative analy-
sis. We adopted Logemann’s recom-
mended protocol with its emphasis on 
standardization and have been employ-
ing it, with a few additions and altera-
tions, ever since. With the exception of 
some work on timing, however, which 
began to emerge in the 1980s, quantita-
tive guidelines pertinent to swallowing 
were slow to emerge. Although limited, 
the data available were quite useful; 
very quickly, we added timing informa-
tion to our studies.

Initially, we used conventions de- 
scribed by Logemann (1983) for mea-
suring transit times, but the parameters 
she was using were not always pres-
ent or identifiable in our studies. For 
example, the faucial pillars were not 
easily visualized, and neither the angle 
of the mandible nor the faucial pillars 
were always present in patients who 
had undergone head and neck resec-
tions. In time, we modified our scheme 
to facilitate measurement, in particular 
in our large head and neck population. 
Our first effort to collect normative 
timing data was in a group of 16 adults 
who were undergoing upper gastroin-
testinal (GI) studies for distal esopha-
geal GI complaints (unpublished data, 
1988; Johnson, McKenzie, Rosenquist, 
Liberman, & Sievers, 1993). The result-
ing data were consistent with those 
reported by other investigators (Cook 

et al., 1989; Curtis, Cruess, Dachman, & 
Maso, 1984; McConnel, 1988a, 1988b), 
and our standard deviations were 
small, which encouraged us to move 
forward.

Soon after adding timing information 
to our studies, we explored possibili-
ties for displacement measures. When 
several members of our own team, as 
well as outsiders recruited for the task, 
made measurements that demonstrated 
good inter- and intrarater reliability, we 
again felt we were moving in the right 
direction. As always, we incorporated 
measurements into routine patient 
assessments, and our measurement 
techniques reflect this perspective. Our 
confidence improved further when our 
data appeared comparable to values 
reported by other investigators using 
different techniques (Dantas et al., 1990; 
Dejaeger, Pelemans, Ponette, & Joosten, 
1997; Dodds et al., 1988; Ekberg, 1986; 
Jacob, Kahrilas, Logemann, Shah, & 
Ha, 1989; Kahrilas, Dodds, Dent, Loge-
mann, & Shaker, 1988; Perlman, Van 
Daele, & Otterbacher, 1995).

Normative Data

Ultimately, we collected additional nor-
mative data, using the same equipment 
and measurement strategies we used 
for patients. In time, we performed 
fluoroscopy studies on large groups of 
younger and more elderly normal sub-
jects, respectively (Kendall, 2002; Ken-
dall & Leonard, 2002; Kendall, Leonard, 
& McKenzie, 2001, 2003, 2004a, 2004b; 
Kendall, McKenzie, Leonard, Gon-
çalves, & Walker, 2000; Kendall, Leon-
ard, & McKenzie, 2004a, 2004b; Leon-
ard, Kendall, McKenzie, Gonçalves, & 
Walker, 2000). As a team, we were now 
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able to use our particular measurement 
scheme to compare patient data to non-
dysphagic subjects according to age 
and gender. Observations from these 
studies also provided us with a much 
better idea about normal variability 
and the range of behaviors, both times 
and displacements, that characterize 
normal swallow. Normative data are 
presented in Table 8–1 for the measures 
we obtained for adults younger than 65 
years of age and a more elderly popula-
tion of adults over 65 years.

Mechanical Measures

Perhaps the biggest deterrent to the 
use of objective measures, particularly 
in clinical settings, has been their lack 
of expedience. Certainly, when we first 
began making them, multiple programs 
were required for acquiring appropri-
ate images, making measures, and then 
plotting and storing data. Recently, we 
have contributed to the development 
of a software program called “Swal-
lowtail” (Belldev Medical LLC, Arling-
ton Heights, IL), which is designed 
to extract mechanical measures from 
fluoroscopy studies with accuracy 
and expedience. Some features of the 
program, including calibration and 
selected displacement variables, can be 
determined in semi-automatic fashion, 
improving not only efficiency, but also 
reliability. While our goal is to retain cli-
nician judgment in deciding what vari-
ables should be measured, and when 
and where, if we can manage to do this 
using simple, automated methods, all 
the better. It is our hope that the current 
program, and others that may become 
available, will continue this trend and 
lead to widespread use of quantification 

among not only researchers, but clini-
cians who are involved in fluoroscopic 
evaluations of dysphagic patients.

Pros and cons oF 
objective measures

Our goal has always been to make 
the dynamic swallow study (DSS) the 
most powerful diagnostic tool we can. 
The adherence to a uniform protocol 
for administration and the availability 
of normative data allow our approach 
to meet criteria for a standardized test. 
This improves the power and cred-
ibility of interpretation and treatment 
recommendations in our own eyes and 
in those of other medical profession-
als. For example, from the DSS we can 
identify and describe aspiration during 
fluoroscopic observations. But we can 
also extract information predictive of 
aspiration risk, even if no aspiration is 
observed during the study.

We would argue further that there 
is value in elaborating swallowing im- 
pairment in a manner that permits an 
explanation of the mechanics of dys-
phagia in individual patients; allows 
for generalizations between and among 
patient groups, as well as compari-
sons to normal; and eventually pre-
dicts impairment in a wide variety of 
pathologies. The fluoroscopy study, 
at best, is still a sample of a patient’s 
swallowing capability at one point in 
time and is only one piece of the infor-
mation that must be considered in the 
management of that individual. But if 
certain findings can be reliably related 
to other variables associated with swal-
lowing health, and if these can be used 
to improve treatment or minimize con-
sequences of swallow impairment, in 
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future patients as well as current, then 
they are of value. It is this kind of infor-
mation that may help us not only get 
patients out of hospitals more quickly, 
but also keep them from returning with 
pulmonary or other complications. In 
our experience, the objective measures 
we collect are particularly helpful to 
these purposes.

Once we understand patient groups 
well enough, we are also likely to find 
that some measures are of particular 
value for one group of patients and 
others are more critical in other popu-
lations. In fact, one of our ongoing long-
term objectives is to identify selected 
measures, even one or two, that may 
be of great value in individual patients. 
Transit times, for example, have been 
shown to predict aspiration pneumo-
nia requiring repeated hospitalization 
in cerebrovascular accident (CVA) 
patients (Johnson, McKenzie, & Sievers, 
1993), whereas a measure of pharyn-
geal constriction predicts aspiration in 
other types of patients (Yip, Leonard, & 
Belafsky, 2006) and possibly outcomes 
on other instrumental studies, such as 
manometry (Leonard, Belafsky, & Rees, 
2006). When this kind of information is 
available, we can begin to apply mea-
sures selectively in individual patients or 
in patient populations. The task of mea-
surement may then be further expedited 
without loss of significant information.

To conclude this section, we return to 
the beginning. That is, we first became 
interested in acquiring objective mea-
sures from our fluoroscopy studies 
because of our concerns about the reli-
ability of subjective impressions and 
about the credibility of studies based 
solely on non-standardized assessments. 
These concerns arose quickly in our 
setting because we were meeting regu-

larly as a team and trying as a group to 
extract both useful and accurate infor-
mation from our evaluations.

In today’s health care settings, it is 
not uncommon for clinicians to sum-
marize studies immediately upon their 
completion, possibly with only a brief 
review. In some cases, in fact, clinicians 
are not recording fluoroscopy studies, 
so that any judgments are based on a 
“real-time” analysis. A usual rationale 
offered for this practice (in inpatient set-
tings) is that demand for patient turn-
over is high, and that time constraints 
permit nothing further. But decisions 
made from the study have important, 
perhaps huge, consequences for indi-
viduals. If it is important to determine 
the competence of a patient’s swallow 
in terms of safety and effectiveness, 
then it is a decision that should be 
made with deliberation. Presumably, 
we would not be subjecting patients to 
an invasive procedure if we did not feel 
the potential for valuable information 
was excellent. We would suggest again 
that our success should be measured 
not simply by how many patients we 
discharge from hospitals, but by how 
many patients we discharge who are 
not readmitted and who are eating in a 
way that truly befits their capabilities, 
because we have made the soundest 
decisions possible about their care.

objective measures

In this section of the chapter, measures 
that can be obtained from the fluoro 
study are discussed, and the rationale 
for their selection is presented. When 
available, reliability data for each mea-
sure are included in the discussion, as 
are gender and age differences identi-
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fied in our normal populations. Reli-
ability was initially determined for 
most of our measures across 4 individ-
uals who made measures (using mea-
surement criteria presented here) on a 
subset of swallows from 15 normal sub-
jects. As new clinicians have become 
available, reliability checks have been 
continued, using both normal subjects 
and dysphagic patients in the analyses. 
Reliability (typically with intraclass 
correlation coefficients) on many of 
our measures has by now been estab-
lished across 8 to 10 raters. Reliability 
has typically ranged from 0.90 to 0.98 
for all measures considered, which we 
believe is quite acceptable. It is impor-
tant to note, however, that reliability 
for much of our subsequent work has 
been with dysphagic patients. Data for 
these populations, with altered func-
tion and, in some cases, altered anat-
omy, have still demonstrated excellent 
reliability, approximating 0.90 for most 
measures. This simply underscores 
the need for continuing attention to 
reliability and adopting measurement 
conventions that are valid and can be 
reliably reproduced. Demonstrations 
of each measurement described are 
provided in the accompanying work-
book and videos for this chapter and 
illustrate techniques currently possible 
with Swallowtail.

Timing Measures

(See Video 8–1, BOLTRANSITWALL-
GESTTIMING and Video 8–2, Bolus-
TransitTime on the companion website.)

In our clinical studies, we typically 
obtain timing measures from at least 
the largest bolus swallowed. Five of 
these measures represent points in bolus 
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transit (Table 8–2), which define the 
rate at which the bolus travels through 
the pharynx. Seven additional mea-
sures represent the timing of gestures, 
or structural movements, during the 
swallow. By tracking the bolus sepa-
rately from the gestures responsible for 
transporting the bolus, it is possible to 
assess the coordination between vari-
ous swallow events. In this scheme, 
“delay” is characterized as an increased 
latency between two events, as between 
a swallow gesture and a point of bolus 
transit. Swallows that require a greater 
than typical amount of time are then 
characterized as “prolonged,” not 
delayed. The reader is encouraged to 
play through Video 8–1, BOLTRAN-
SITSWALLGESTTIMING while read-
ing the section on timing measures. 
All bolus transit and swallow gesture 
times described here are identified in 
the video (also defined in Table 8–2). 
Measurement of bolus transit times in 
Swallowtail is illustrated in Video 8–2, 
BolusTransitTime. Bolus transit mea-
sures include the following:

B1

B1 is defined as the time of the first 
movement of the head of the bolus past 
the posterior nasal spine. This measure 
is used to establish a zero point mark-
ing the beginning of the entry of the 
bolus into the pharynx. All other tim-
ing measures are compared with B1 
to determine the relative time of their 
occurrence during the swallow. The 
definition of pharyngeal transit time 
onset, or swallow onset, B1 in our 
scheme, differs from author to author 
(Bisch, Logemann, Rademaker, Kahri-
las, & Lazarus, 1994; Curtis et al., 1984; 
McConnel, 1988a).

www

www



132

table 8–2. timing measures presented for both Bolus Transit and Swallow Gesture 
events During swallow

B1 onset of bolus transit through the pharynx. in our studies, this time 
represents the “zero” point to which all later events during the swallow 
are compared. it is defined as the first movement of the bolus past 
the posterior nasal spine that leads to a swallow. if the bolus is large, 
its head may extend beyond the posterior nasal spine at “hold.” if a 
portion of bolus material falls in or towards the valleculae early, this is 
regarded as valving failure or inadequate instruction/attention and is 
considered a part of oropharyngeal transit, that is, B1 would start with 
the early bolus loss. opt would likely be prolonged in this case, and the 
explanation for it (inability to contain the bolus orally, inattention, etc.) 
would be included in the narrative.

Aes start of arytenoidepiglottis approximation to close the supraglottic 
airway.

h1 First onset of hyoid displacement that leads to a swallow. the hyoid 
sometimes moves around prior to the swallow. try to be certain you 
identify h1 as the first movement that leads to the swallow. the nature 
of this movement is typically quite distinctive, so rapid and abrupt that 
it is blurred/hard to recognize in the fluoro study. in some patients, 
the hyoid is elevated at “hold,” possibly in response to expected 
difficulty. this can be noted in the narrative and may explain hyoid 
displacement that appears reduced during the swallow.

BV1 Bolus head arrival at the base of the valleculae.

BV2 exit of bolus head from the valleculae (apparent with small bolus sizes; 
with larger sizes, Bv1 and Bv2 are typically the same because the 
bolus does not stay in the valleculae or is flowing laterally.)

Aec arytenoidepiglottis approximation indicating supraglottic airway 
closure is maximally achieved.

h2 hyoid arrival at maximum displacement (typically, anterior and 
superior). in some cases, the hyoid may pause at this point; if not, 
it may take checking several spots to know which represents the 
maximum displacement from hold.

pop First opening of the lumen at the pes during swallow (defined as the 
narrowest point between c4 and c6).

BP1 head of bolus enters pes. if it doesn’t, this is noted in the narrative.

peS max pes achieves maximum opening during the swallow.

h3 hyoid begins to retract from maximum displacement.

hL max hyoid and larynx achieve maximum approximation during the 
swallow.

pA max pharyngeal chamber is maximally obliterated/constricted during the 
swallow.

BP2 tail of bolus clears pes. if it doesn’t, this is noted in the narrative.
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pcl pes closes. if it doesn’t, no time is recorded for this event. in normal 
swallowers, pcl and Bp2 are typically the same.

em epiglottis returns to its upright position; supraglottic airway opens.

Note. exact order may vary depending on characteristics of bolus and on individual impairment 
to normal swallow.

table 8–2. continued

It is important to recognize that these 
differences in definition will likely 
affect comparisons across investigators. 
McConnel (1988a, 1988b) defines the 
beginning of pharyngeal transit time as 
the moment the hyoid begins its ante-
rior and superior movement. This is a 
swallow gesture, rather than a measure 
of bolus position, and thus does not 
actually describe bolus transit. Other 
authors (Logemann, 1983) have defined 
the onset of pharyngeal transit relative 
to the mandible, for example, the time 
when the bolus crosses the lower or 
anterior rim of the mandibular ramus. 
In oropharyngeal cancer patients, how-
ever, the mandibular ramus may be 
absent. And if a patient’s head is rotated 
during the x-ray study, the position of 
the mandible will be changed relative 
to the midline of the pharynx, with a 
subsequent effect on the measured 
value of B1. The alternative we have 
chosen, that is, the first movement of 
the bolus past the posterior nasal spine, 
is more constantly available and readily 
identified in most cases. The posterior 
nasal spine is also a midline structure 
and thus less likely to be affected by 
rotation of the patient. If the palate  
is absent, the anterior border of the 
ramus can be used if care is taken not to 
allow rotation of the patient’s head. The 
interrater reliability of our clinicians  

in identifying B1 on normative studies 
is 0.99.

BV1 and BV2

BV1 and BV2 describe transfer of the 
bolus from the oropharynx to the hypo-
pharynx. The division of pharyngeal 
transit into multiple components is con-
sistent with, for example, the concept of 
“pharyngeal transit time” as compris-
ing “pharyngeal delay” time and “pha-
ryngeal response” time, as defined by 
Logemann (1987).

BV1

BV1 is defined as the moment that the 
bolus head reaches the base of the val-
leculae. BV1 is measured because it 
demarcates the boundary of the oro- 
and hypopharynx and, as such, marks 
the end of oropharyngeal transit. In 
patients with reasonably normal anat-
omy, it is easily found. This is reflected 
in an r value of 0.99 for BV1 in our nor-
mative data. Patients post head and 
neck cancer may present with absent 
valleculae or valleculae severely altered 
in position and anatomy, however, 
making it impossible to measure BV1. 
BV1 is another option to use as a refer-
ence point in the calculation of transit 
measures, in particular in cases where 
B1 for some reason cannot be identified.
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BV2

BV2 represents the first exit of the head 
of the bolus from the valleculae and the 
beginning of hypopharyngeal transit. 
In larger bolus sizes, BV1 and BV2 may 
be indistinguishable in normal subjects 
(and many patients), that is, the bolus 
does not rest in the valleculae but sim-
ply passes by it. But for a 3-mL bolus, 
for example, there is a significant dif-
ference between these two bolus transit 
points in normal subjects. By the time 
the bolus reaches this point, there is an 
increased urgency of swallow success.

BP1 and BP2

BP1 and BP2 describe bolus movement 
through the PES and can be used to 
examine the coordination of PES open-
ing and closing with other events.

BP1

BP1 is defined as the first entrance of 
the head of the bolus into the upper 
esophageal sphincter as the sphincter 
begins to open. In normal subjects, this 
typically occurs upon the opening of 
the PES. The sphincter can occasion-
ally be seen to open before the arrival 
of the bolus in patients who are not able 
to move the bolus effectively through 
the pharynx, however. Opening of the 
sphincter following its relaxation is con-
sidered to be the result of the anterior 
and superior movement of the hyoid 
bone and laryngeal structures.

BP2

BP2 is defined as the moment that the 
tail of the bolus clears the PES and is 
fully within the esophagus. This tim-

ing measurement marks both the end of 
pharyngeal bolus transport and, in nor-
mal subjects, the end of PES opening.

Pharyngeal Transit Times

Once bolus transit times have been 
identified, it is a straightforward matter 
to calculate pharyngeal transit times. 
In our scheme, three such measures are 
determined, including total pharyngeal 
transit time, which is defined as the dif-
ference between BP2 and B1 and rep-
resents the total time of bolus passage 
through the pharynx. This can be fur-
ther divided into oropharyngeal transit 
time (BV2–B1) and hypopharyngeal tran-
sit time (BP2–BV2). Interjudge reliabil-
ity for total pharyngeal transit time in our 
normative data was 0.98.

Age, Gender, and Bolus Size/
Consistency Differences 
in Transit Times

The analysis of our 63 younger normal 
swallow subjects (ages 18 to 65) revealed 
no significant differences in pharyngeal 
transit time across bolus size or consis-
tency. This finding has implications for 
cases in which very small or very large 
boluses are unmanageable. That is, if a 
patient is unable to propel a very small 
liquid bolus into the oropharynx sec-
ondary to anterior tongue and mouth 
abnormalities, a larger liquid bolus can 
be substituted for this measure and the 
expected time for a normal response 
will not be affected. In the same fash-
ion, if a patient cannot control a large 
liquid bolus, or transfers the bolus to 
the pharynx in a piecemeal manner, 
timing measures made on the smaller 
bolus size are likely to accurately reflect 
the patient’s pharyngeal transit time. 
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In addition, if thinner consistencies are 
difficult for the patient, then paste can 
be substituted and the evaluation of 
pharyngeal transit time should remain 
accurate. Our results contradict previ-
ous studies in which the subject num-
bers were smaller (Dodds, Stewart, & 
Logemann, 1990; Johnson et al., 1992).

Pharyngeal transit time did not 
increase significantly with increasing 
age in our first group of normal sub-
jects, who ranged in age from 18 to 65 
years (Kendall, McKenzie, Leonard, 
Gonçalves, & Walker, 2000). This find-
ing differs from that reported by other 
investigators (Cook et al., 1994; Curtis 
et al., 1984; Logemann, 1987; Robbins, 
Hamilton, Lof, & Kempster, 1992; Shaw 
et al., 1995). Subjects in our first group 
of normal subjects were chosen without 
regard to age, and the age distribution 
of the subjects is weighted more heav-
ily toward the middle of the age range. 
Our findings did not change, however, 
when subjects were grouped by age 
and the means for specific age catego-
ries were compared using linear regres-
sion analysis.

However, in a comparison of 62 nor-
mal subjects under 65 years to a group 
of 83 normal, non-dysphagic subjects 
over 65 years, transit times were sig-
nificantly different for 1-mL, 3-mL, and 
20-mL bolus sizes. Transit times were 
prolonged in the elderly group. The 
elderly group was then further subdi-
vided into those with no medical prob-
lems typical of an aging population 
(hypertension, diabetes, and osteoar-
thritis) and those who had one or more 
of these conditions. When the younger 
normal subjects were compared with 
23 normal elderly subjects with no 
medical conditions, all transit times 
for the elderly were still significantly 

prolonged. We currently use values 
for 128 age- and gender-matched nor-
mal subjects for comparison to groups 
of patients (corrected for age and gen-
der). We continue to compare indi-
vidual patients, according to gender if 
necessary, with data for normal subjects 
under and over the age of 65 years, as 
appropriate (see Table 8–1). A video 
demonstrating differences in swallow 
timing in a normal 20-year-old male 
and a typical non-dysphagic 83-year-
old male is included on the companion 
website (Video 8–3, YngEldSwallow).

Clinical Implications of 
Prolonged Bolus Transit Times

Prolonged bolus transit times have fre-
quently been implicated in swallowing 
difficulty (Bisch et al., 1994; Johnson et 
al., 1992; Johnson & McKenzie, 1993). 
The longer bolus material remains in 
the airway, the greater the challenge 
to airway protective mechanisms. Pre-
vious studies in stroke victims have 
shown an increased risk of aspiration 
pneumonia in patients with prolonged 
pharyngeal transits as measured from 
a DSS, even when no aspiration was 
identified on the examination (John-
son et al., 1993). In a study of elderly 
individuals with dysphagia with no 
obvious medical or surgical causes of 
their impairment, prolonged bolus 
transit times were identified in 61% 
(Kendall & Leonard, 2001). Delayed 
or prolonged pharyngeal transit time 
has also been shown to be associated 
with an increased incidence of aspira-
tion pneumonia in several populations 
(Johnson et al., 1992; Johnson & McKen-
zie, 1993; Rademaker, Pauloski, Loge-
mann, & Shanahan, 1994). As such, its 

www
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clinical significance is well established. 
We typically interpret prolonged pha-
ryngeal transit times as an indication of 
increased risk for aspiration and make 
recommendations accordingly. In some 
cases, however, prolonged transit times 
may reflect a patient’s caution or fear 
regarding swallow safety. If so, other 
measures may also reflect the patient’s 
concern — for example, hyoid displace-
ment greater than normal (or earlier 
than typical) or PES opening duration 
longer than normal.

Swallow Gesture Times

Our clinicians routinely collect bolus 
transit times for every patient seen. 
Typically, these values are collected for 
at least the largest bolus swallowed, and 
for any bolus volume or consistency 
that appears to differ substantially from  
other boluses in timing. In many cases, 
but not all, we may also identify times 
when critical swallow gestures occur. As 
noted, tracking bolus transit times sepa-
rately from swallow gesture times permits 
insights into the coordination between 
where the bolus is and whether ges-
tures responsible for moving the bolus 
are acting in a coordinated manner. In 
some patients, or patient populations, 
e.g., CVA, dyscoordination of this type 
can be common and, in fact, may be 
the principal mechanical abnormal-
ity observed. Examples of timing plots 
showing, first, good coordination but 
prolonged times and, second, poor coor-
dination between bolus transit and swal-
low gesture times, are presented in Figure 
8–1. In our scheme, the possible gesture 
times considered are given in Video 8–1, 
BOLTRANSITSWALLGESTTIMING to 
identify timing points described here).

www

AEstart and AEclose 
(Airway Closure)

The aryepiglottic (AE) folds and the 
outline of the arytenoid cartilages are 
visible against the relative hypodensity 
of the pharyngeal space in the lateral 
projection on the x-ray. During swal-
lowing, the arytenoid cartilages are 
seen to elevate and approximate the 
downfolding epiglottis, effectively clos-
ing the supraglottic larynx and protect-
ing the airway. During frame-by-frame 
analysis, it is possible to identify move-
ment of these structures, in particular 
when the most superior part of the 
arytenoid cartilages begins to elevate, 
and again when it makes contact with 
the downfolding epiglottis (Logemann, 
1987). The points of onset (AEstart) and 
completion (AEclose) of supraglot-
tic closure can therefore be measured. 
The timing of these events can then 
be compared with other events that 
occur during the swallow. In particu-
lar, it may be important to determine 
the relative timing of aryepiglottic fold 
closure (AEclose) relative to bolus tran-
sit through the pharynx in patients who 
are observed to aspirate. Normally dur-
ing a swallow, the arytenoid cartilages 
begin to move toward the epiglottis 
as the bolus enters the pharynx. By 
the time the bolus arrives at the upper 
esophageal sphincter, the downfolding 
epiglottis is seen to approximate the 
arytenoid cartilages, effectively oblit-
erating the supraglottic passage.

H1, H2, and H3 (Hyoid 
Displacement)

In our measurement scheme, H1 is 
defined as the first superior–anterior 
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Figure 8–1. A. plot represents bolus transit and swallow gesture times that are  
prolonged but coordinated. B. plot represents dyscoordination between bolus transit 
and swallow gesture times.

B

A
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displacement of the hyoid that results 
in a swallow. H2 is marked by the first 
frame in which the hyoid bone has 
reached its maximum superior–ante-
rior excursion during the swallow, and 
typically occurs in close relationship to 
PES opening (Cook et al., 1989; Jacob, 
Kahrilas, Logemann, Shah, & Ha, 1989). 
In our normative data, comparison of 
H2–B1 and Pop–B1 (Pop represents the 
first opening of the PES during swal-
low) found their values to be identi-
cal. H3 indicates the first retreat of the 
hyoid from its maximum displacement.

The frame chosen to represent H2 is 
also used when measuring the distance 
of maximum hyoid excursion. Reliabil-
ity in defining H1 and H2 in normal 
subjects was 0.99 and 0.98, respectively. 
A number of authors have described 
the first movement of the hyoid (H1 in 
our scheme) as the onset of the swal-
low reflex. We previously described 
the relationship of H1 in our normal 
non-elderly and elderly subjects to a 
number of bolus transit points, includ-
ing B1, BV1, BV2, BP1, and passing 
the angle of the mandible (Leonard & 
McKenzie, 2006). These data provide a 
number of options for considering the 
relationship between first movement  
of the hyoid and bolus transit and can 
be used to relate specific latencies to 
various concepts of pharyngeal swal-
low delay.

The onset of hyoid elevation is one 
of the first visible gestures in the swal-
low sequence and, as such, signals  
the onset of hypopharyngeal elevation 
and preparation to receive the bolus. 
Information about timing of the onset 
and maximum swallow movement of 
the hyoid can be especially helpful in 
patients whose coordination of swal-
lowing gestures with bolus transit is 

in question — for example, in condi-
tions affecting neural transmission, for 
example, amyotrophic lateral sclerosis, 
multiple sclerosis.

Although our r values for H1 and 
H2 are quite good, it is nevertheless 
true that neither of these points may 
be obvious, even in normal swallow-
ers. “Preparatory” hyoid movements 
are common and can complicate iden-
tification, in particular of H1. It is help-
ful that hyoid movement for swallow 
is more vigorous and stereotypic than 
other hyoid movements (sometimes 
characterized as a blur on the fluoro 
study) and is often preceded by a few 
frames of stability. In both normal and 
dysphagic individuals, identification 
of H2 may also be problematic because 
the hyoid does not always move at 
the same rate or in a straight line to its 
maximum excursion. Rather, it may 
follow a graceful clockwise or counter-
clockwise curve or “figure 8,” slowing 
significantly as it curves. The measurer 
must review the study carefully and fix 
one point in the patterned movement 
that best represents maximum hyoid 
anterior and superior displacement as 
H2. If necessary, several displacement 
measures can be made to determine 
which frame represents maximum 
displacement.

The point at which the hyoid returns 
to rest following the swallow has some-
times been used to indicate the end of 
the swallow. However, large variabil-
ity in the measured values from our 
normative data for this event suggests 
significant behavioral overlay affecting 
its timing. This may be particularly true 
in patients who continue to struggle 
with residue post-swallow. We recom-
mend that the return of the hyoid to a 
rest position be used to define the end 
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of pharyngeal transit as a last resort, 
and only then with caution (McConnel, 
1988a, 1988b). It is not routinely assessed 
in our dynamic swallow studies.

Pop, PESmax, and Pcl (PES 
Opening and Closing)

Pop is the time of the first frame on 
which the PES is open. PESmax rep-
resents the first time at which the PES 
achieves its maximum opening size. Pcl 
is the time of the first frame on which 
the PES closes (usually on the tail of the 
bolus), marking the end of pharyngeal 
transit.

PES timing is of obvious importance 
as the culminating gesture of the swal-
low and the literal and figurative “bot-
tom line” of pharyngeal transit. If the 
concept is not debatable, the definition 
of the measurement can be. Selection 
of a single point in time when the PES 
opens or closes requires selection of a 
precise point that can be called the PES. 
The location (and therefore the best 
place to make measures) of the PES as 
seen on a dynamic videofluoroscopic 
swallow study is unclear. It has previ-
ously been defined as a point 1.5 cm 
below the beginning of the tracheal 
air column (Kahrilas, Dodds, Dent, 
Logemann, & Shaker, 1988). It seems 
likely, however, that the position of the 
upper esophageal sphincter may vary 
to some extent from subject to subject, 
depending on size of the individual 
and possibly other variables. Such vari-
ability may also be more pronounced 
in patients. In addition, the location of 
the top of the air column is often dif-
ficult to identify with precision. In our 
setting, acceptable reliability for precise 
designation of this site has not always 

been achieved, even with quite expe-
rienced evaluators (though this has 
improved with improved fluoroscopy 
units). We have therefore chosen to 
define the upper esophageal sphincter 
as the narrowest opening between C3 
(superior) and C6 (inferior) when this 
area is maximally distended during the 
swallow. (In most cases, the narrowest 
lumen is identified between C4 and C6; 
however, in some patients, in particular 
those with altered anatomy, it may be 
located at a higher level.) The decision 
to use this definition was based on the 
idea, supported by experience, that the 
narrowest site is always the most clini-
cally significant, that is, the point that 
limits bolus passage.

Closure of the PES (Pcl) is almost 
universally used to define the end of 
the swallow. If hypopharyngeal tran-
sit is even partially successful, Pcl will 
coincide with all or part of the bolus 
entering the cervical esophagus.

Em (Epiglottic Displacement)

This measure is the time of the first 
frame on which the epiglottis has 
returned to its pre-swallow position, 
marking the reopening of the supra-
glottic airway or return to respiratory 
posture following the swallow. Typi-
cally, it occurs after the closure of the 
PES. Em has been used to mark the 
end of pharyngeal transit (Johnson et 
al., 1992; Johnson & McKenzie, 1993); 
not surprisingly, transit times reported 
using this marker are longer than oth-
ers reported. Epiglottic return is not a 
critical gesture for accomplishment of 
pharyngeal transit and appears subject 
to behavioral interference. However, 
it does signal re-establishment of the  
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pharyngeal airway, that is, a return 
to respiratory mode. As the calcula-
tion of H1–Em may reflect respiration 
interruption time, Em can be a useful 
measure for patients with respiratory 
compromise. It is included for these 
reasons, but is not routinely collected in 
our clinic. Reliability for this parameter 
on normative data was 0.99.

Swallow Gesture Durations

Once the times of various structural 
events have been calculated, it is possi-
ble to determine the durations between 
the events. The durations we obtain 
include the duration of maximum 
hyoid displacement (H3–H2), PES 
opening duration (Pcl–Pop), and dura-
tion of airway closure (Em–AEc). Our 
intermeasurer reliability for the value 
of Pcl–Pop was 0.92.

Age, Gender, and Bolus Size/ 
Consistency Differences in 
Swallow Gesture Times

In contrast to bolus transit times, cer-
tain swallow gesture times in our two 
groups of normal subjects, younger 
and older, did vary with bolus size and 
consistency. PES opening time (Pcl–
Pop) increased with increasing size of 
the bolus (see Table 8–1). Jacob et al. 
(1989) also found that the duration of 
PES opening increased with increasing 
bolus size, whereas the overall dura-
tion of the swallow remained constant. 
These authors interpreted this finding 
as indicating that the speed of bolus 
transport through the PES is increased 
with larger boluses. As noted previ-
ously, we did not find (in our younger 
normal subjects) differences in bolus 
transit times between the 3-mL liquid 

bolus and a comparably sized paste 
bolus (Kendall, Leonard, & McKenzie, 
2001). However, we did find that, for the 
3-mL liquid bolus, the hyoid remained 
maximally elevated longer compared 
with the paste bolus. PES opening, on 
the other hand, was significantly longer 
for the paste bolus compared with the 
liquid bolus. Our data indicated fur-
ther that EM–AEclose also increased 
with bolus size, suggesting that the air-
way is protected longer depending on  
bolus size.

It is of further interest that the dura-
tion of maximum hyoid displacement 
(H3–H2) was significantly reduced in 
our elderly normal subjects compared 
with the younger normal subjects, for 
the 1-mL, 3-mL, and 20-mL bolus sizes. 
In contrast, there was a tendency for 
PES opening (Pcl–Pop) and airway clo-
sure (Em–AEclose) to be longer in the 
elderly normal subjects compared with 
the younger subjects, but these differ-
ences were not significant. No gender 
differences were identified for swallow 
gesture times.

Clinical Implications of 
Swallow Gesture Times

Of these measures, duration of PES 
opening (Pcl–Pop) is perhaps of par-
ticular interest. The capability of the 
upper esophageal sphincter to open in 
a timely manner is critical to a normal 
swallow. An inability to do so results in 
incomplete or absent transit of the bolus 
into the esophagus. When the PES fails to 
open, decreased hyoid or larynx eleva-
tion or failure of cricopharyngeal relax-
ation may be implicated. In addition, 
poor pharyngeal constriction, second-
ary to pharyngeal constrictor weakness 
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or lack of tongue mobility, can impact 
PES opening. Whether it is a problem 
with timing, extent of opening, or the 
duration of opening, the spatial mea-
sures discussed further in this chapter 
can provide insight into the etiology of 
the dysfunction.

coordination between 
bolus transit and 
swallow gesture events

Coordination of events during the pha-
ryngeal phase of swallowing has been 
considered to be reflexive, involun-
tary, and automatic in nature. Central 
mechanisms are thought to be primar-
ily responsible for the pattern of events 
that propel a bolus from the oral cavity 
into the esophagus. Sensory feedback 
information and voluntary behaviors 
are believed secondarily to influence 
the sequence. Tracking of bolus transit 
separately from swallow gesture times 
permits evaluation of the coordina-
tion between and among these events. 
To determine normal variability in the 
sequencing and coordination of the 
swallowing gestures and points of 
bolus transit, we analyzed the sequence 
of events during swallowing of a 1-mL, 
3-mL, and 20-mL liquid bolus in our 
60 normal younger adult volunteers 
(Kendall, 2002). Of 180 swallows evalu-
ated, no two swallows matched in the 
sequence of all the events, indicating 
sequence variability between subjects 
and within individuals depending on 
changes in bolus size. Variability was 
less during deglutition of larger bolus 
volumes, perhaps as a result of faster 
bolus transit times and less opportunity 
for behavioral overlay. Certain bolus 
and gesture timing relationships were 

found to exist during hypopharyngeal 
bolus transit that did not vary between 
subjects or across bolus categories. 
These timing points, for both bolus tran-
sit and swallow gestures, are described 
in Table 8–2 and illustrated in Figures 
8–1A and 8–1B. In addition, Video 8–1, 
BOLTRANSITSWALLGESTTIMING 
included on the companion website, 
moves slowly through a large bolus 
swallow and illustrates these points:

n The elevation of the aryepiglot-
tic folds (AEstart) always began 
before opening of the pharyngeal 
esophageal sphincter (Pop).

n The sphincter always opened 
(Pop) before, or with, the arrival of 
the bolus at the sphincter (BP1); 
similarly, the sphincter closed 
simultaneously with or just after 
the tail of the bolus cleared the 
sphincter (BP2).

n Maximum hyoid-to-larynx approx-
imation (HLmax) always occurred 
after the onset of upper esophageal 
sphincter opening (Pop).

n Maximum pharyngeal constric-
tion (PAmax) always occurred 
after maximal distension of the 
upper esophageal sphincter (PES-
max). Some variability in the rela-
tive timing of all other event sets 
analyzed by this study was found. 
The lack of variability in the rela-
tionships noted, however, make 
these useful in considerations of 
coordination between and among 
swallowing events.

One timing relationship that we 
have investigated (Kendall, Leonard, 
& McKenzie, 2004) and found to be of 
particular clinical relevance is the tim-
ing of supraglottic closure (AEclose) 
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relative to the arrival of the bolus at the 
upper esophageal sphincter (BP1). As 
noted, the arytenoid cartilages elevate 
and approximate the downfolding epi-
glottis (AEclose) during swallow, effec-
tively closing the supraglottic larynx and 
protecting the airway. This mechanism 
may be incomplete or delayed in patients 
complaining of dysphagia and may lead 
to “penetration” of bolus material into 
the airway. Aspiration that occurs dur-
ing passage of the bolus into the upper 
esophageal sphincter is usually the result 
of incomplete upper airway closure.

To evaluate further the relationship 
of supraglottic airway closure and 
bolus arrival, we analyzed the timing 
of these two events in our group of 60 
young control subjects as well as in 23 
elderly control subjects (65–88 years 
old) without dysphagia and with-
out medical conditions typical of an 
elderly population (diabetes, hyperten-
sion, and osteoarthritis). Event timing 
was measured in 0.01-second intervals 
from videofluoroscopic studies for two 
liquid bolus size categories. Results 
of the analysis revealed that in most 
individuals, the arytenoid cartilages 
approximate the epiglottis, closing off 
the airway, before the arrival of the bolus 
at the PES. However, in both bolus size 
categories, there were individuals who 
achieved complete supraglottic closure 
after the bolus had arrived at the sphinc-
ter, but this delay was never greater than 
0.1 seconds. No significant difference in 
the timing of supraglottic closure rela-
tive to bolus arrival at the sphincter 
was found between the young and the 
elderly subject groups. The information 
from this study has allowed us to objec-
tively determine if supraglottic closure 
timing is delayed in patients with dys-
phagia and to address any delay with 

strategies and exercises designed spe-
cifically to correct the delay. An exam-
ple of this relationship, one that exceeds 
this delay and results in aspiration, is 
presented on the companion website 
(Video 8–4, BP1AEcl).

disPlacement measures

Extracting valid estimates of distance 
and area requires particular attention 
during the dynamic swallow study so 
that measures, and comparisons among 
measures, can be made for the calibra-
tion frame, the referent frame, and the 
frame on which the target movement 
is seen. Critical aspects of technique 
include a true lateral patient upper 
body position and uniform patient-to-
fluoroscope arm distance, to say noth-
ing of good visibility of target anatomy 
over the course of the exam. Demon-
strations of each displacement variable 
are included in the materials folder for 
this chapter. Measures illustrated were 
made using tools in Swallowtail.

Spatial measures routinely made at 
our facility include the following (vid-
eos identified below illustrate measure-
ment using Swallowtail software previ-
ously noted):

n Maximum hyoid displacement 
(Hmax) (Video 8–5, Hmax):  change 
in hyoid position from a referent 
frame, Hold, to maximum ante-
rior–superior displacement, at 
the timing point H2 (Hold, again, 
is defined as the relationship be- 
tween structures with a 1-mL 
bolus held in the oral cavity);

n Pharyngeal Constriction Ratio 
(PCR) (Video 8–6, PCR): a ratio 
of pharyngeal area measured in 
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lateral view at its point of maxi-
mum constriction (PAmax) dur-
ing a swallow, to pharyngeal area 
measured in the Hold posture 
(PAhold). Any pharyngeal air 
space or contrast material visible 
in the pharynx at the point of max-
imum constriction is included in 
the PAmax measure. The ratio is 
referred to as the pharyngeal con-
striction ratio (PCR);

n Maximum opening of the pha-
ryngoesophageal segment (Video 
8–7 PESmax): maximum disten-
sion of the site designated PES 
during swallow (PESmax); and

n Maximum approximation of the 
larynx and hyoid (HL) (Video 8–8,  
HL): difference in distance be- 
tween hyoid and larynx at Hold 
and at their point of maximum 
approximation (HLmax) during 
the swallow.

Normative data for each of these 
measures, respectively, are presented in 
Table 8–1. All videos illustrating tech-
niques for measuring each displace-
ment variable are included on the com-
panion website.

Calibration  
(Video 8–9, Calibration)

The computer screen is divided into 
pixels. Prior to measurement, the user 
must inform Swallowtail how many 
pixels equal some metric unit. In our 
setting, a radiopaque ring of known 
diameter is placed on the mid-chin of 
the patient. The user points the mouse 
arrow at the ring, and the program 
then automatically determines the 
ring’s diameter and converts this num-

www

www

www

ber of pixels to centimeters (see Video  
8–9, Calibration).

Reference Position 
(Video 8–10, Hold)

Measures of maximum displacement, 
approximation, or opening require ref- 
erence to a known position of the struc-
tures, preferably a position where struc-
tures are not displaced, that is, a “rest” or 
“relaxed” position. In our first attempts 
to measure displacement, we attempted 
to use a “rest” position for this purpose. 
We asked subjects to “hold still,” to try 
not to move anything, to sigh, and then 
relax structures of the head and neck. 
Interestingly, however, this proved dif-
ficult, even for normal, non-dysphagic 
individuals. In some cases, subjects 
would swallow, or move the hyoid, or 
even close the airway. We eventually 
concluded that the best “rest” position 
was probably after a swallow, when 
involved structures do tend to relax. 
While this might be viable in nor-
mal subjects, it’s more problematic in 
patients who may continue to struggle 
or engage in clearing swallows after the 
initial swallow attempt. In the interests 
of minimizing exposure to radiation 
and of finding a position that could be 
identified uniformly and repeatedly, 
in all individuals we decided that our 
reference point would be the position 
of structures with a 1-mL bolus held in 
the oral cavity. We refer to this position 
as “hold” and have found that using it 
works quite well. In adopting this con-
vention, we have knowingly sacrificed 
the idea of measuring total range of 
movement because there is often dis-
placement, usually slight, to the pre-
paratory position. We have essentially 
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focused on what we believe to be more 
meaningful and useful concepts: range 
of movement related to swallow and 
the identification of a reliable position 
with which maximum displacements 
can be compared. Still, behavioral 
interference is not eliminated, because 
movement for preparation for swallow 
varies greatly in normal and dysphagic 
individuals. Nevertheless, use of the 
“hold” referent has enabled us to make 
reliable spatial measurements.

Hold — The “Reference” Position

As noted, the Hold position is defined 
by giving the subject of the study a 1-mL 
bolus of contrast with the instruction to 
hold it in the mouth before swallowing. 
For the purposes of the recorded swal-
low analysis, the frame just before any 
posterior movement of the bolus that 
results in a swallow from the hold posi-
tion is defined as Hold. When a patient 
is unable to “hold” the bolus, the 
measure is made on the frame before 
onset of efforts toward oral transit (see 
Video 8–10, Hold).

Hyoid Displacement 
(Video 8–5, Hmax)

hmax is defined as the distance trav-
eled by the hyoid to the point of maxi-
mal elevation during a swallow from its 
position during Hold.

PES opening depends primarily on 
the elevation of the hyoid and larynx 
(Cook et al., 1989; Jacob et al., 1989). The 
anterior movement of these structures 
pulls open the relaxed PES, thereby cre-
ating a vacuum, or area of low pressure, 
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at the PES site. This action, combined 
with gravity and pressure applied by 
the base of the tongue and pharynx, 
will propel the bolus into the upper 
esophagus (Dodds et al., 1990; Jacob et 
al., 1989; McConnel, 1988b). Measure-
ment of maximum displacement of the 
hyoid during swallow provides valu-
able insight into the forces contribut-
ing to PES opening in a given patient. 
Hyoid displacement also contributes to 
airway protection during swallow by 
displacing laryngeal structures anteri-
orly and superiorly under the tongue. 
Diminished hyoid elevation is seen 
in conditions that affect muscles that 
attach the hyoid to the mandible — for 
example, surgical resection of the floor 
of the mouth, with tissue fibrosis after 
radiation therapy, and neuromuscu-
lar diseases. Inability to elevate the 
hyoid/larynx is often accompanied by 
difficulties with PES opening. In fact, 
identification of diminished hyoid bone 
movement can help distinguish failure 
of PES opening because of failure of cri-
copharyngeal relaxation from failure of 
PES opening because of a loss of ante-
rior traction on the sphincter. Given the 
relationship between the hyoid and the 
PES, and the relative ease of identify-
ing the hyoid on the fluoroscopic study, 
we feel that measurement of hyoid dis-
placement is an important part of the 
DSS interpretation.

Because Hmax is measured at H2, 
difficulty in identification of the precise 
frame of maximum displacement may 
lead to an inaccurate measurement of 
Hmax, as discussed earlier. Our inter-
measurer reliability for Hmax was 0.95, 
however, suggesting that with experi-
ence it is possible to accurately estimate 
this point.
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Hyoid-to-Larynx Approximation 
(see Video 8–8, HL)

hLhold. The distance is calculated 
between the hyoid, typically the low-
est portion of the anterior hyoid body 
visible in the lateral view, and the infe-
rior anterior boundary of the larynx, 
defined as the anterior superior border 
of the tracheal air column.

hLmax. The distance between the two 
points is again calculated at the point 
of their maximum approximation dur-
ing the swallow, referred to as HLmax. 
The difference between HLhold and 
HLmax is defined as HL. In addition to 
hyoid displacement, approximation of 
the hyoid and larynx likely contributes 
to airway protection and PES opening.

Pharyngeal Area

pAhold. The area of the pharynx, that 
is, the two-dimensional space of the 
pharynx apparent in lateral view, is cal-
culated on the Hold frame and is des-
ignated as PAhold. Our intermeasurer 
reliability for PAhold was found to be 
0.92. Linear regression analysis of the 
effects of subject height and weight on 
pharyngeal area at the hold position in 
our younger group of normal subjects 
failed to reveal any significant differ-
ences in pharyngeal area related to these 
variables, which may just reflect a bell-
shaped distribution for these variables 
among our normal subjects. That is, had 
we selected equal numbers of individu-
als representing certain height/weight 
characteristics, differences may have 
been identified. Interestingly, PAhold 
was found to be significantly larger in 

www
our normal elderly subjects compared 
with younger individuals.

pAmax. A second measure of pharyn-
geal area is made when the pharynx is 
maximally constricted during the larg-
est bolus swallow, and is designated 
as PAmax. As with PAhold, this mea-
sure was found to differ significantly 
depending on the gender of the subject 
(see Table 8–1). Intermeasurer reliabil-
ity for PAmax was 0.96.

PAmax/PAhold: Pharyngeal Constric-
tion Ratio (see Video 8–6, PCR). A ratio 
of the pharyngeal area at maximum 
constriction to the pharyngeal area 
during hold is calculated. The use of 
a ratio minimizes gender differences 
noted for each of the area measure-
ments. Although larger in the elderly 
normal group compared with younger 
subjects, the ratio of pharyngeal area at 
maximum constriction and pharyngeal 
area at rest, referred to as the pharyn-
geal constriction ratio (PCR), is quite 
low, between 0 and 0.14 cm2. Intermea-
surer reliability for PCR was 0.95.

The posterior and downward driv-
ing force of the tongue base within the 
contractile chamber of the pharyngeal 
walls acts in concert with the upper 
esophageal sphincter opening to ensure 
successful transfer of the bolus through 
the pharynx (Cook et al., 1989; Dodds  
et al., 1990; Jacob et al., 1989; McConnel, 
1988a, 1988b). On the dynamic swal-
low study, the tongue base is seen to 
move posteriorly toward the posterior 
pharyngeal wall and, combined with 
pharyngeal shortening (as the hypo-
pharynx elevates), results in the oblit-
eration or narrowing of the pharynx 
during the swallow. The critical role of 
the contractile chamber walls against 
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which the piston must work should not 
escape appreciation. When the role of 
lingual retraction is limited because of 
anatomic or neurologic impairment, the 
compensation provided by the pharyn-
geal constrictors can still result in com-
plete pharyngeal constriction. From 
the fluoroscopic study, some evidence 
pertinent to both pharyngeal constric-
tion and tongue movement is avail-
able. Measurement of pharyngeal area 
represents a possibility for objectively 
assessing this information, in a manner 
that takes into account all forces accom-
plishing pharyngeal transit, not just the 
tongue.

The lateral view of the pharynx on 
the swallow study is a two-dimensional 
representation of a three-dimensional 
space, and we often rely on the amount 
of residual barium seen in the hypo-
pharynx to define the size of the space 
at maximum constriction. These limita-
tions notwithstanding, we feel that the 
measures provide a useful way to eval-
uate the “piston” action of the tongue 
working against the descending, peri-
staltic constriction of the pharyngeal 
walls. Pharyngeal area measures have 
the additional advantage of being rela-
tively easy to obtain in most subjects.

When poor pharyngeal constriction 
is identified on the swallow study, a 
loss of tongue mobility or bulk may 
be the primary etiology. If the tongue 
activity is relatively normal, weakness 
of the pharyngeal constrictors (as is 
often seen in stroke victims) may be 
the reason. The result is usually persis-
tent pharyngeal residue. Patients will 
be at an increased risk for aspiration 
of the residue when the glottis reopens 
for respiration. Strategies such as the 
“double swallow” or “effortful swal-
low,” directed at clearing the residue 

before resuming respiration, may be 
recommended.

PES Distension  
(see Video 8–7, PESmax)

peSmax. The maximum opening of the 
PES during a swallow, PESmax, is mea-
sured. As discussed earlier for Pop–Pcl, 
PES is defined as the narrowest point in 
the opening between C3 and C6 (most 
often, between C4 and C6) during the 
swallow. Because efficient transfer of 
the bolus into the esophagus is depen-
dent on adequate PES opening, some 
measure of PES opening is an obvious 
choice for inclusion in any measure-
ment battery. As discussed previously, 
however, the actual location of the point 
designated PES is arguable. By defining 
the PES as the narrowest point between 
C3 and C6, we were able to achieve an r 
of 0.95 on this measure for normal sub-
jects. In Figure 8–2, timing, duration, 
and displacement variables are plotted 
for a patient against age- and gender-
matched normal control subjects.

Age, Gender, and Bolus Size/
Consistency Differences 
for Spatial Measures

Several differences in these variables 
were identified for spatial measures. 
Age differences were identified for PES-
max and PCR; PESmax is reduced in  
the elderly, and PCR is increased com-
pared with younger subjects (see Table 
8–1). Hmax was reduced in elderly 
females compared with younger fe- 
males, but this difference was not iden-
tified for younger and elderly males  
(see Table 8–1). Gender differences were 
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also identified as significant for all dis-
placement measures, on all bolus sizes 
and consistencies investigated, with the 
exception of PESmax, which did not 
differ significantly according to gender 
on any bolus considered (see Table 8–1).

Bolus size differences were noted 
for all displacement measures except 
maximum approximation of the larynx 
and hyoid during swallow (true for all 
bolus sizes). One interpretation of this 
finding is that hyoid-to-larynx approxi-
mation (HL) may have more to do with 
airway protection and maintaining a 
constant level of such during swallow, 
as opposed to making adjustments in 
size of the PES. PESmax did increase 
with increasing bolus size, presumably 
to accommodate the larger bolus size 
or in response to changes in intrabolus 
pressures. Increased PES opening with 
increasing bolus size corresponds to an 
increase in Hmax with increasing bolus 
sizes (in both age groups and for both 
males and females), and may reflect the 
anterior traction on the PES by the for-
ward movement of the hyoid, as well 
as increased intrabolus pressures (see 
Table 8–1).

clinical imPlications 
oF imPaired sPatial 
disPlacements

Impairments in spatial displacements 
are an important reason for aspiration 
and dysphagia in many patient popu-
lations. Their calculation can provide 
excellent insights into causes of impair-
ment, as well as therapeutic objectives 
that might be considered. Our own 
research, for example, has demon-
strated the following:

n In a study comparing normal sub-
jects, patients with non-obstruc-
tive cricopharyngeal bars, patients 
with obstructive cricopharyngeal 
bars, and patients with Zenker’s 
diverticuli, data suggested an asso-
ciation between cricopharyngeus 
muscle dysfunction and progres-
sive dilation and weakness of the 
pharynx (Belafsky, Rees, Allen, & 
Leonard, 2010). That is, PAhold 
increased with increasing obstruc-
tion at the level of the upper 
esophageal sphincter (decreased 
PESmax). Our interpretation of 
this finding is that in response to 
prolonged obstruction at the upper 
esophageal sphincter, the pharynx 
may dilate. If so, pharyngeal con-
striction and clearing during swal-
low may be affected.

n In a subsequent study, effects 
of cricopharyngeal myotomy, a 
surgical approach to modifying 
obstruction at the PES, were con-
sidered for both PES opening size, 
PCR, and PAhold. PESmax was 
improved (increased) and PCR 
was reduced (also improved). 
PAhold, however, did not change, 
suggesting that dilation of the 
pharynx associated with long-
term obstruction at the PES may 
be permanent (Allen, White, 
Leonard, & Belafsky, 2011).

n Domer, Leonard, and Belafsky 
(2014) reported both a significant 
decrease in PESmax and a signifi-
cant increase in PCR in patients 
with unilateral vocal fold paralysis 
compared with age- and gender-
matched normal control subjects. 
Patients had experienced either 
idiopathic or iatrogenic unilateral 
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paralysis with accompanying dys-
phagia; 38% (of 25 patients) dem-
onstrated aspiration. Results sug-
gest that aspiration and dysphagia 
in this population are not just a 
consequence of impaired airway 
protection.

n Leonard and Belafsky (2011) re- 
ported changes in various spatial 
measures associated with cervi-
cal spine surgery and anterior 
instrumentation. Measures in two 
groups of patients, one <2 months 
from surgery, and one >2 months 
from surgery, were compared 
with those of normal control sub-
jects (age- and gender-matched to 
patients). PESmax was decreased 
significantly in the early postsur-
gical group, but was improved in 
the late group. Other measures, 
including thickness of the poste-
rior pharyngeal wall that inter-
fered with epiglottic inversion 
and pharyngeal clearing, may 
persist and contribute to patients’ 
continued complaints.

n Increases in PCR appear to be a 
near-hallmark feature of swal-
lowing in patients with myotonic 
muscular dystrophy (Leonard, 
Kendall, Johnson, & McKenzie, 
2001). In some patients investi-
gated, in fact, the pharyngeal area 
when maximally constricted (for 
a 20-mL bolus) was actually larger 
than in the Hold position. This 
suggests that pharyngeal weak-
ness associated with this disease 
may become so pronounced that 
the presence of a large bolus 
causes the pharynx to distend or 
expand rather than constrict to 
propel the bolus into the esopha-

gus. In monitoring our myotonic 
muscular dystrophy patients (and 
others who demonstrate simi-
lar weakness), we pay particular 
attention to this measure in coun-
seling patients regarding a possi-
ble transition from oral to partial 
or non-oral feeding.

n PCR has been further shown to 
be associated with aspiration in 
a variety of patient populations 
(Yip et al., 2006). Data from 260 
sequential patients undergoing 
DSSs were examined for those 
who aspirated and those who 
did not aspirate. Those patients 
who did aspirate (on the largest 
bolus swallowed) demonstrated 
a mean PCR of 0.32 cm2, whereas 
those who didn’t had a mean PCR 
of 0.20 cm2 (both values were ele-
vated compared with normal). 
Furthermore, individuals with a 
PCR greater than 0.25 cm2 were 
three times more likely to aspirate 
compared with other patients. In 
evaluating patients, we are seri-
ously concerned about safe swal-
lowing in patients with PCRs of 
this value, even when we do not 
observe aspiration on the DSS.

n In a subsequent study, stroke 
patients (CVA) who did and did 
not aspirate on the largest bolus 
swallowed on the DSS were con-
sidered (Leonard, unpublished 
data). The group consisted of 
300 patients. Patients with a PCR 
of 0.25 cm2 were six times more 
likely to aspirate than those with 
values below 0.25 cm2.

n PCR may be a useful surrogate 
measure of pharyngeal strength. 
In a comparison of maximum 
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pharyngeal pressures obtained 
on manometry (PCP) and PCR 
from a separate DSS in the same 
patients, a negative correlation of 
−0.7 was found for the two mea-
sures (Leonard et al., 2006). Fur-
thermore, only two patients with 
a PCR significantly elevated from 
normal (for age and gender) were 
found to have maximum pharyn-
geal clearing pressures within the 
normal range on manometry, and 
pressures for these two patients 
were very low: 60 and 61 mm 
Hg, respectively. In a subsequent 
study (Leonard, Rees, Belafsky, & 
Allen, 2011), PCP and PCR were 
investigated in patients under-
going simultaneous fluoroscopy 
and manometry studies. The cor-
relation between the two mea-
sures, for 25 patients, was −0.72. 
Of particular interest, no patient 
who had a normal PCR had an 
abnormal PCP; further, no patient 
with an abnormal PCR (>.25 cm2)  
had normal PCPs (>60 mm Hg). 
These results support our previ-
ous findings suggesting the poten-
tial of an objective fluoroscopic 
measure to predict manometric 
measures, when manometry is not 
available.

n In an investigation of elderly 
patients with no obvious medical 
or surgical cause of their dyspha-
gia (Kendall & Leonard, 2001), 
74% of patients demonstrated an 
elevated PCR. Elevated PCR was 
also found to be a factor in 75% 
of cases of aspiration identified in 
this population. Interestingly, the 
timing of maximum pharyngeal 
constriction remained appropri-
ately coordinated with the posi-

tion of the bolus in the pharynx in 
these same patients.

n Our comparison of younger and 
more elderly non-dysphagic indi-
viduals revealed a large percentage 
of the elderly subjects with crico-
pharyngeal bars (31%) (Leonard, 
Kendall, & McKenzie, 2002). Inter-
estingly, no bars were identified 
in our younger group of subjects. 
Not surprisingly, PESmax was 
also reduced in the elderly group 
compared with the younger group. 
Evaluation of elderly individuals 
should consider the increased like-
lihood of apparently asymptom-
atic cricopharyngeal bars.

n In an investigation of factors af- 
fecting pharyngeal constriction in 
non-elderly and elderly normal 
subjects, several findings were 
of interest (Leonard, Kendall, & 
McKenzie, 2004). As described, 
PCR was elevated in the elderly, 
compared with younger subjects, 
suggesting a reduced ability to 
constrict and possibly clear the 
pharynx during swallow. In addi-
tion, the two-dimensional pharyn-
geal area measured in the Hold 
position was larger in the elderly 
subjects, as was the distance be- 
tween the larynx and the hyoid 
at Hold. The distance from the 
hyoid to the mandible did not dif-
fer between groups; however, the 
distance between the hyoid and 
larynx at Hold was significantly 
greater in the elderly subjects.  
A measure of the anterior–posterior  
view of the pharynx at Hold was 
also wider in the elderly subjects. 
These data, as well as additional 
information we have obtained, 
suggest that the pharynx in elderly 
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subjects may be larger, or longer, 
than that in younger individuals. 
In addition, the pharynx did not 
constrict as completely, and the 
larynx did not elevate to the same 
extent in elderly subjects. These 
data comprise an important ref-
erence in assessing swallow in 
elderly dysphagic patients, in 
particular in differentiating nor-
mal from abnormal in this group.

n In an investigation of normal 
subjects and elderly dysphagic 
patients (Kendall & Leonard, 
2001), it was found that maximum 
hyoid displacement was actually 
greater on smaller bolus sizes in 
the elderly group compared with 
individuals without dysphagia. 
This was interpreted as a possible 
compensation for the decreased 
duration of the hyoid at maxi-
mum displacement and may rep-
resent a strategy that can be used 
with other patients.

The observations reviewed here repre-
sent just a few that can be made when 
large amounts of objective data become 
available for patients representing dif-
ferent disorders. In short, the use of a 
standardized DSS protocol and objec-
tive measures have, in our opinion, 
enhanced the power of fluoroscopy as 
a diagnostic tool, because it

n permits us to compare our patients 
to normal subjects according to 
age and gender;

n provides an objective means of 
tracking changes in patients across 
time and treatments;

n supplies us with a basis for char-
acterizing dysphagia in unique 
patient populations;

n allows us to go beyond the deter-
mination of aspiration versus no 
aspiration, or appropriate dietary 
recommendations, to understand 
the biomechanical deviations from 
normal deglutition that contribute 
to the dysphagia, and how these 
present a risk to patients out-
side the environment of the DSS 
evaluation;

n reveals information that, increas-
ingly, we are finding can be related 
to other instrumental measures of 
swallow function; and

n is now, in our practice, a part of 
the repertoire of diagnostic tests 
routinely ordered by many phy-
sician specialists charged with 
evaluating and treating dysphagic 
patients.

In Table 8–3, odds ratios for aspiration, 
based on selected objective measures, 
are shown. We have been collecting, 
and reporting, these data for several 
years, as the number of patients for 
whom data are available has increased. 
Current data are based on a review of 
more than 6,000 patients, reflecting a 
wide range of etiologies for dyspha-
gia. Data for patients who did and did 
not aspirate on a 20-mL bolus were 
extracted from this population and 
compared with means for an age- and 
gender-matched group of normal sub-
jects (n = 128). Patient data were cor-
rected for age and gender. Odds ratios 
were calculated for the patient groups 
based on values (for each measure con-
sidered) that were 2 standard devia-
tions from the control mean. Data allow 
us to consider aspiration risk factors for 
individual patients, even when they are 
not observed to aspirate during the fluoros-
copy study.
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two new measures 
For QuantiFying 
Pharyngeal residue

One of our ongoing objectives is to 
develop new objective measures that 
are relevant to describing impaired 
swallow function in dysphagic patients. 
In some cases, these have come about as 
a consequence of technology advances 
that have made new measures not only 
possible, but “doable” in an afford-
able, expedient manner. Two new 
measures which we have just recently 
developed, and for which preliminary 
reliability data have been collected, 
are designed to quantify bolus resi-
due in the pharynx. Residue, as noted 
frequently in this text and by many 
other authors (Dejaeger, Pelemans, 

Ponette, & Joosten, 1997; Eisenhuber 
et al., 2002; Kelly, McFarlane, Ghufoor, 
Drinnan, & Lew-Gor, 2008), represents 
a clear threat to airway safety; yet, our 
attempts to classify it have generally 
been subjective. Newer methods that 
use quantitative techniques have been 
described, primarily for bolus mate-
rial in one location, and may require 
resources not readily available in many 
clinical situations (Dyer, Leslie, & Drin-
nan, 2008; Pearson, Molfenter, Smith, & 
Steele, 2013.)

One of the measures described here, 
the Bolus Clearance Ratio (BCR), can 
quantify residue in a semiautomatic 
fashion, and is applicable for bolus 
located in one site or multiple sites or 
spread diffusely over pharyngeal struc-
tures. It can also be calculated for any 

table 8–3. odds ratios for aspiration selected for particular Biomechanical measures

meASUre

coNTroLS 
(148)  

(mean +/− 
2 sd)

No ASp.
(2800+)
mean

ASp.
(1700+)
mean

oDDS rATIo
(>2 SD From

coNTroL meAN)
(95% conf. Int.)

hmax(cm) 2.12(1.5) 1.94 1.43 if <.62, o.r. = 5.77
(c.i. = 4.22–7.90)

hl(cm) 1.27(1.16) 1.21  .91 if <.11, o.r. = 3.13
(c.i. = 2.09–4.67)

pesmax(cm) .88(.52) 0.80 0.70 if <.35, o.r. = 2.48
(c.i. = 1.85–3.32)

pcr .07(.18) 0.19 0.38 if >.25, o.r. = 5.03
 (c.i. = 4.35–5.81)

tpt(secs) 1.13(.88) 1.39 1.84 if >2.01, o.r. = 2.06
(c.i. = 1.77–2.39)

Note. shown are values for patients who did or did not aspirate on a 20ml liquid bolus. all diag
nostic categories are included. ratios are based on values that were more than 2 standard 
deviations from normal mean values for each measure. normative data were controlled for age  
and gender.
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bolus volume or consistency. Bolus 
material is first assessed for the frame 
immediately prior to opening of the 
PES, or upper esophageal sphincter. 
Any residual bolus, or contrast material, 
is then remeasured immediately after 
the swallow (frame just after PES clo-
sure). Alternatively, the “post-swallow”  
measure can be determined after clear-
ing swallows, collectively, or after each 
clearing attempt. Measurement of BCR 
is demonstrated on the companion 
website ( Video 8–11, BCR).

A second measure, the Pharyngeal 
Residue Ratio (PRR), is a ratio of bolus 
post-swallow to the area of the pharynx 
with a 1-mL bolus held in the oral cavity, 
i.e., PAhold, as previously described for 
the calculation of the PCR (Figure 8–3).  
This measure may be particularly use-
ful when comparisons to anatomic 
variables, according to age or gender, 
are desired. Though these measures are 
quite new, and their utility in studies of 
dysphagic patients still under investi-
gation, preliminary data for their reli-
ability have been reported and are quite 
good (Leonard, 2017). We are optimis-
tic that future work will improve and 
facilitate residue assessments for both 
clinical and research purposes.

study Questions

 1. Which structural displacements 
during swallowing differ in younger 
and older individuals? According 
to gender?

 2. Describe at least one relationship 
between bolus transit and swallow 
gesture times that may be of par-
ticular value in evaluating some 
patients.

www

 3. Do pharyngeal transit times differ 
according to age and/or gender?

 4. What subjective impressions from 
fluoroscopy studies have dem-
onstrated reasonable interjudge 
reliability?

 5. Define bolus transit at B1, BV1, 
BV2, BP1, and BP2.

Figure 8–3. A. Denominator in pharyn
geal residue ratio (prr) is twodimensional 
area of pharynx with 1ml bolus held in 
oral cavity. B. numerator in prr is area of 
contrast material remaining in pharynx 
after swallow/closure of upper esopha
geal sphincter.

B

A
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 6. Why was the “hold” position se- 
lected as a referent for measures 
of structural displacements (com-
pared with a “rest” position)?

 7. What are some problems in using 
the angle of the mandible as a 
marker for the onset of bolus transit?

 8. What is the advantage of tracking 
bolus transit times separately from 
swallow gesture times?

 9. What relationships between swal-
low gestures, or between swallow 
gestures and bolus transit, appear 
to be invariant in both younger and 
older normal individuals?

10. The measure of pharyngeal con-
striction, PCR, may be a reasonable 
surrogate for what other instru-
mental measure?

11. What was unique about PES open-
ing in the normal elderly popula-
tion described?
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Other Technologies in 

Dysphagia Assessment

maggie A. Kuhn

Recent advances have produced tech-
nology that is increasingly smaller, 
faster, and more sophisticated. These 
developments have influenced the 
field of swallowing disorders and 
have greatly enhanced our ability to 
efficiently diagnose and appropriately 
care for patients with such conditions. 
To provide comprehensive treatment 
for individuals with dysphagia, a broad 
understanding of evolving diagnos-
tic modalities is critical; these include 
endoscopic, imaging, motility, imped-
ance, and reflux studies.

endoscoPy

Transnasal Esophagoscopy

Distal chip videoscopes have largely 
replaced flexible fiberoptic models and 
provide high-resolution images of the 

esophagus with ultrathin transnasal 
endoscopes. Traditionally, esophagos-
copy has been performed transorally 
with a rigid or flexible endoscope 
requiring a patient be adequately 
sedated. Since its introduction in the 
1990s, unsedated transnasal esophagos-
copy (TNE) has been widely adopted 
and performed reliably and comfort-
ably in the office. Multiple reports 
have confirmed its safety and accuracy 
(Postma et al., 2005; Howell et al., 2016). 
In their series, Postma et al. report the 
most frequent indications for TNE as 
esophageal screening in persons with 
reflux, globus, and dysphagia. Of 700 
procedures, only 17 had to be aborted 
because of a tight nasal vault. The most 
serious complication was self-limited 
epistaxis (<2%).

Comprehensive dysphagia evalua-
tion should include assessment of the 
esophagus, as patients are not particu-
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larly accurate at localizing the site of 
their swallowing symptoms. In fact, 
approximately one-third of individuals 
who localize the site of their dysphagia 
above the clavicle will have an esopha-
geal etiology for their symptom (Cas-
tell et al., 1979). Transnasal esophagos-
copy is a suitable first-line tool for this 
assessment and has greatly enhanced 
our ability to diagnose esophageal 
pathology in persons with pill or solid 
food dysphagia. In their prospective 
study of over 300 patients undergoing 
TNE, Howell et al. (2016) report that 
the most common findings prompt-
ing a change in patient management 
include squamocolumnar irregularity, 
reflux esophagitis, esophageal stricture 
(Figure 9–1), and infectious esophagitis. 
Furthermore, TNE has proven to be an 
instrumental tool in the evaluation of 
high-risk populations with dysphagia, 
including those treated for head and 
neck cancer. In a study of 100 head and 
neck cancer survivors undergoing TNE, 
only 13% had normal endoscopies, with 
esophagitis and stricture representing 
the most common findings (Farwell  
et al., 2010).

Guided Observation of 
Swallowing in the Esophagus

The fiberoptic endoscopic evaluation 
of swallowing (FEES) is a useful tool to 
assess the pharyngeal phase of deglu-
tition and does not expose patients to 
radiation. Owing to the ease of per-
forming TNE in unsedated, upright 
individuals, clinicians have the abil-
ity to extend the endoscopic evalua-
tion of swallowing into the esophagus. 
Guided observation of swallowing in the 
esophagus (GOOSE) is the esophageal 
counterpart to FEES (see Video 9 –1 of 
GOOSE on the companion website). In 
the clip, a patient is given applesauce 
and its passage through the esophagus 
is observed. Later, the scope is inserted 
through the lower esophageal sphincter 
(LES) and retroflexed to observe a pill 
exit the esophagus into the stomach.

To accomplish GOOSE, the ultrathin 
endoscope is passed through the nose 
and placed just beyond the soft palate, 
above the tip of the epiglottis. FEES 
is carried out as previously described 
(see Chapter 4). If no oral or pharyn-
geal abnormality responsible for the 

www

Figure 9–1. transnasal esophagoscopy findings in peptic esophageal disease. A. ero
sive esophagitis (la class a) and peptic stricture proximal to the gastroesophageal 
junction. B. long segment of Barrett’s esophagus. c. advanced adenocarcinoma of 
the distal esophagus with food debris.
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patient’s dysphagia is encountered, 
or if a comorbid esophageal disorder 
is suspected, GOOSE is performed. 
The endoscope is passed through the 
upper esophageal sphincter (UES) into 
the cervical esophagus during a saliva 
or water swallow. Normal esophageal 
transit is approximately 2 cm per sec-
ond. Any esophageal residue from the 
previously performed FEES suggests 
delayed esophageal transit. With the 
scope in the esophagus, the patient is 
first given a 15-cc bolus of thin liquid 
impregnated with food coloring, and 
esophageal peristalsis is visualized as 
the liquid passes. The lumen of the 
esophagus should obliterate around 
the endoscope as the liquid is trans-
ported through. The esophagoscope 
is promptly advanced to follow the 
liquid bolus as it moves through the 
entire length of the esophagus and 
passes into the stomach. The patient 
may then be fed a puree (applesauce) or 
solid (marshmallow, cracker, or bagel) 
consistency. Depending on individual 
complaints, a pill may be administered 
as well (Figure 9–2). At the end of the 
examination a retroflexed view of the 
gastric cardia is obtained from within 
the stomach. The patient is given a 
15-cc bolus of thin liquid, and the tim-
ing from the initiation of the swallow to 
the entry of the bolus into the stomach 
is noted. A transit time >15 seconds sug-
gests an esophageal transit problem.

imaging

Although fluoroscopy and endoscopy 
remain the mainstays of instrumental 
swallowing evaluation tools, the novel 
application of existing imaging modali-

ties to deglutition has increasingly been 
explored. While some of these tech-
niques remain largely as research tools, 
some have found clinical applications 
in specific patient populations or as 
biofeedback-based therapies.

Ultrasound

Sonography is widely used in neck and 
thyroid evaluation; it was first used as 
a tool in swallowing assessment many 
decades ago. Owing to significant oper-
ator variability and limited evaluation 
of the swallowing sequence, ultrasound 
is less commonly used than other imag-
ing modalities, such as fluoroscopy, by 
dysphagia clinicians. However, it offers 
the benefits of radiation-free evalua-
tion and an inexpensive, point of care 
assessment, which have fostered its 
application in certain clinical settings. 
Ultrasound has been shown to accu-
rately demonstrate muscle morphology 
as well as oral, pharyngeal, and laryn-
geal kinematics (Huckabee, McCrae, & 

Figure 9–2. guided observation of swal
lowing through the esophagus (goose) 
in a patient with dysphagia to pills reveals 
a retained pill and liquid stasis above a 
distal peptic stricture.
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Lamvik, 2015). This functionality holds 
potential for the diagnostic role of 
ultrasound and establishes it as a use-
ful adjunct to site-specific, biofeedback-
driven therapy.

Scintigraphy

Scintigraphy is a nuclear imaging 
study that measures the presence and 
quantity of nuclear radiotracer. During 
swallowing scintigraphy, patients are 
seated upright and oblique in front of a 
large-field gamma camera. It is helpful 
to use radiolabeled markers to identify 
patient landmarks, as pharyngeal ana-
tomic resolution is limited during scin-
tigraphy. Liquid boluses containing a 
nuclear tracer, commonly Technetium-
99m, are administered and multiple 
sequential data displays are acquired. 
This readily allows for the visualization 
of immediate aspiration into the lung 
fields, whereas delayed presence in the 
chest is an indicator of gastroesopha-
geal or esophagopharyngeal reflux 
and aspiration (Falk, Van der Wall, & 
Falk, 2015). A composite image of bolus 
location is generated after background 
counts are subtracted.

Applications of scintigraphy for 
swallowing assessment have emerged 
in both clinical and research contexts. 
Because it allows for objective quan-
tification of nuclear tracer bolus and 
avoids radiation exposure, scintigraphy 
is a promising adjunct to videofluoros-
copy. Comparisons to videofluoroscopy 
show that swallowing scintigraphy 
has fair to good accuracy in measur-
ing early pharyngeal entry, pharyngeal 
transit time, and post-swallow pharyn-
geal residue (Huang et al., 2013). Mainly 

reserved for research settings, studies 
have demonstrated superb accuracy 
with this imaging modality that obvi-
ates radiation exposure, which makes it 
particularly attractive for pediatric pop-
ulations. The major limitation of this 
modality is lack of anatomic resolution.

Magnetic Resonance Imaging

The application of functional MRI to 
swallowing kinematics has greatly 
advanced our knowledge of swallow-
ing neurophysiology. This technology 
allows for assessment of task-specific 
cortical activation, further enhancing 
our understanding of swallowing neu-
rocircuitry, and may one day be used 
beyond the research domain in assign-
ing diagnoses, prognoses, and thera-
pies to patients with dysphagia. Recent 
and rapid improvements in dynamic 
MRI acquisition allow real-time cap-
ture of all phases of deglutition as 
well as high-resolution evaluation of 
the anatomic structures participating 
in swallowing. Comparison with tra-
ditional videofluoroscopy has shown 
excellent accuracy and reproducibility 
of dynamic MRI swallow studies (Lafer 
et al., 2013). While this modality spares 
patients from radiation exposure, it is 
expensive and time-consuming and 
is often limited in degrees of patient 
positioning.

High-Resolution Computed 
Tomography

CT allows for the simultaneous acquisi-
tion of structural and functional infor-
mation and may be most applicable to 
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those needing imaging surveillance, 
such as head and neck cancer patients. 
Three-dimensional reconstructions 
yield useful information about con-
striction properties and bolus flow 
(Fujii et al., 2011). Significant aspects of 
high-resolution computed tomography, 
including cost, acquisition time, and 
radiation exposure, limit its wide adop-
tion as a primary modality for swallow-
ing evaluation.

motility

Efficient deglutitive motility requires 
adequate contractile forces to propel 
bolus transit, as well as the anterograde 
movement of the physical bolus through 
the digestive tract. Tests of manometry 
and impedance have become common 
tools of the swallowing clinician. Tech-
nological advances have made possible 
much more detailed motility evalua-
tions of specific pharyngoesophageal 
components, including the upper and 
lower esophageal sphincters. In addi-
tion, expanding device functionality 
now allows for simultaneous manomet-
ric and impedance acquisition.

Esophageal Manometry

Since its recent introduction, high-
resolution esophageal manometry 
(HRM) has largely replaced conven-
tional manometry. HRM is performed 
with a 2.7-mm- or 4.2-mm-diameter 
catheter containing 36 circumferential, 
solid-state pressure sensors spaced 1 cm 
apart, whereas conventional manome-
try catheters contain only five sensors 
spaced widely apart. Thus, HRM pro-

vides a unique high-fidelity measure-
ment of pharyngeal, sphincteric, and 
esophageal body physiology displayed 
on a dynamic, color-coded spatiotem-
poral topography plot (Figure 9–3). 
Since 2009, HRM findings have guided 
the categorization of esophageal motil-
ity disorders known as the Chicago 
Classification (Kahrilas et al., 2015).

Pharyngeal Manometry

In cases of severe dysphagia, it is often 
difficult to distinguish between pha-
ryngeal weakness, poor pharyngeal/
cricopharyngeal coordination, and in- 
complete UES relaxation. Simultane-
ous pharyngeal and UES manometry 
provides valuable information about 
pharyngeal strength, UES resting pres-
sure and relaxation, and pharyngo-
esophageal coordination (Figure 9–4). 
Such information is critical in driving 
pharyngoesophageal dysphagia man-
agement. In many cases, it helps pre-
dict who might benefit from surgical 
cricopharyngeal myotomy. In other 
instances, it guides swallowing ther-
apy, which might include manometric 
biofeedback-driven strategies.

Enhancements to HRM technology 
have recently allowed for variable pres-
sure measurement about individual sen-
sors, which appears to more accurately 
measure the asymmetric anatomy and 
pressure pattern of the pharynx (Rosen, 
Jones, & McCulloch, 2017). Broadened 
clinical applications of pharyngeal 
HRM and growing access to training 
have led to increasing use by speech 
language pathologists in the assess-
ment and care of dysphagia (Knigge, 
Thibeault, & McCulloch, 2014).
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Figure 9–3. normal hrm pressure topography plot with complete ues relaxation 
(asterisk).

Figure 9–4. pharyngeal and ues hrm. A. complete relaxation of the ues (asterisk) and 
normal hypopharyngeal pressure wave (arrow ). B. incomplete ues relaxation (asterisk) 
with preserved hypopharyngeal pressure wave (arrow). c. hypertensive and absent 
ues relaxation (asterisk) with absent pharyngeal contraction (arrow). B = baseline ues 
pressure.
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Multichannel Intraluminal 
Impedance

Impedance measures resistance to cur-
rent flow. Intraesophageal content with 
high ionic concentrations (food, drink, 
or refluxate) have a low resistance (high 
conductivity). When food from the 
pharynx or refluxate from the stomach 
enters the esophagus, impedance drops. 
Thus, impedance provides a measure 
of anterograde or retrograde transit 
within the esophagus (Figure 9–5). The 
addition of multichannel intraluminal 
impedance to HRM furthers the clini-
cian’s understanding of swallowing 
transit by illustrating bolus presence, 
post-swallow residue, and UES disten-
sion during swallowing. Bolus clear-
ance, as indicated by impedance find-
ings, provides additional information 
about the clinical significance of motil-
ity impairment.

Nonacid reflux has been implicated 
in chronic cough and aspiration, dys-
phagia, throat clearing and globus. 
Combined multichannel intraluminal 

impedance and pH testing quantifies 
both acid and nonacid reflux; it is now 
the preferred technique for hardwired 
pH testing. It has been particularly 
helpful in evaluating persons with 
persistent reflux symptoms on acid-
suppressive therapy. Of individuals on 
reflux medication with persistent symp-
toms, 20% will have symptoms from 
persistent acid reflux, 40% will have 
symptoms from nonacid reflux, and 
40% will have symptoms not related to 
reflux (Tutuian & Castell, 2005).

Gastric Emptying

Impaired gastric emptying can mani-
fest as dysphagia and can exacerbate 
pharyngeal and esophageal phase 
swallowing impairments. Conven-
tional assessment of gastric emptying 
is performed with a nuclear medicine 
study. During the exam, a subject con-
sumes radiolabeled food and multiple 
images are acquired with a gamma 
detector at scheduled time points for 

Figure 9–5. highresolution manometry without (A) and with (B) impedance tracing 
(purple). Depicted is normal esophageal peristalsis and the presence of a sliding hiatal 
hernia. the addition of impedance confirms an incompetent les where stomach and 
hernia contents have traveled retrograde into the distal esophagus (white asterisks).
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four hours after meal consumption. An 
alternative to this lengthy and often 
unreliable evaluation has recently been 
shown to be as informative as tradi-
tional gastric emptying studies (Kuo et 
al., 2008). Wireless capsule monitoring 
with the SmartPill® (Medtronic, Min-
neapolis, MN) measures whole gut 
transit — stomach, small bowel, colon. 
The device contains pH, temperature, 
and pressure detectors and is swal-
lowed with a standard composition 
meal or SmartBar (Figure 9–6A). The 
capsule transmits data to a wireless 
receiver worn or carried by the subject 
throughout the study. Analysis of the 
receiver data generates gastric transit 
time, colonic transit time, and com-
bined small and large bowel transit 
time (Figure 9–6B). Gastric transit time 
more than five hours is considered 
delayed. Impaired gastric emptying is 
commonly observed in patients with 
diabetes but can also result from a num-
ber of other neuromuscular conditions. 
Although treatments for delayed gas-

tric emptying are limited, knowledge of 
transit through the stomach is critical to 
evaluate dysphagia symptoms, particu-
larly those arising from the chest and 
epigastric regions.

ambulatory ph testing

Reflux disease is a major contributor 
to pharyngeal and esophageal phase 
swallowing disorders. In a review of 
patients presenting to a tertiary swal-
lowing center, gastroesophageal reflux 
(GER) represented the most common 
cause of dysphagia, present in 27% 
of the cohort (Hoy, Domer, Plowman, 
Loch, & Belafsky, 2013). Reflux has 
been causally linked to cricopharyngeal  
dysfunction and Zenker’s diverticulum 
(Sasaki, Ross, & Hundal, 2003). The abil-
ity to accurately diagnose reflux disease 
is essential to the care of persons with 
dysphagia. Many consider ambulatory 
pH testing to be the gold standard for 
the diagnosis of reflux.

Figure 9–6. Wireless motility capsule for whole gut transit monitoring. A. smartpill® cap
sule is 1.3 cm × 2.6 cm in size and contains ph, pressure, and temperature sensors. B. the 
smartpill tracing displays ph, pressure, and temperature values acquired throughout 
the study. at ingestion (black single arrow), temperature rises to that in the body and 
ph drops. gastric emptying (gray arrow) is identified by a marked increase in ph. in nor
mal subjects, the capsule will spend up to 59 hours in the colon (double black arrow) 
before exiting the body.
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In order to diagnose GER, the pH 
sensor must be placed 5 cm above the 
upper border of the LES. The location 
of the LES is determined by endoscopy 
or manometry. The distal sensor may 
be hardwired to a transnasal catheter 
or may be wireless. However, the hard-
wired device for reflux testing can be 
uncomfortable to position and has been 
shown to cause dysphagia and decrease 
reflux-provoking behavior. Wireless pH 
testing is more comfortable and has the 
advantage of routinely collecting 48 
hours of data (Belafsky, Allen, Castro-
Del Rosario, & Roseman, 2004). A wire-
less pH telemetry capsule is placed 
5 cm above the LES or 6 cm above the 
endoscopic determination of the gas-
troesophageal junction (Figure 9–7). 
The wireless capsule transmits to a data 
receiver. The capsule falls off spontane-
ously in 7 to 10 days and is then passed 
harmlessly through the GI tract.

In order to objectively diagnose 
extraesophageal reflux or laryngopha-
ryngeal reflux, a pH sensor is placed 
outside of the esophagus 1 to 2 cm 
above the UES in the hypopharynx 

(Merati, Lim, Ulualp, & Toohill, 2005). 
Most pH labs that use dual-probe pH 
testing place a distal sensor 5 cm above 
the LES and a proximal sensor 10 or 
15 cm cephalad. This places the proxi-
mal sensor somewhere in the mid or 
upper esophagus. However, in order to 
diagnose extraesophageal reflux, a sen-
sor must be outside the esophagus in 
the hypopharynx. Figure 9–8 displays 
the appropriate placement of the dual-
probe pH catheter.

Figure 9–7. A. Wireless ph telemetry capsule (arrow) with introducer. B. endoscopic 
view of capsule attached to mucosa in the distal esophagus.

A B

Figure 9–8. endoscopic view of the proxi
mal sensor (1 to 2 cm above the ues) in 
dualprobe ph testing.
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study Questions

 1. What percentage of patients who 
localize their site of dysphagia to 
the area above the clavicle will 
actually have an esophageal etiol-
ogy to their symptoms?

 2. What are the most common find-
ings during unsedated transna-
sal esophagoscopy in ambulatory 
patients with dysphagia?

 3. What is considered a “normal” 
esophageal transit time in the 
supine position?

 4. How does high-resolution manom-
etry differ from conventional 
manometry?

 5. Adding impedance testing to tra-
ditional manometry offers what 
advantages?

 6. What are methods for assessing 
gastric emptying time?

 7. Does wireless pH testing measure 
proximal reflux, distal reflux, or 
both?

 8. In true dual-probe pH testing, sen-
sors are located where?
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10
The Treatment Plan

rebecca Leonard and Katherine A. Kendall

Patients referred to the dysphagia team 
are evaluated and then presented at a 
weekly team meeting. At the team pre-
sentation, relevant information from 
the patient’s medical history/chart 
review, results of current physical 
examinations or clinical evaluations, 
findings on bedside or clinical swallow 
evaluations, and results of videofluo-
roscopic study are discussed. If related 
exams have been completed (i.e., 
esophagram, manometry, endoscopy), 
these are considered as well. Patients’ 
medical records, pertinent test results, 
and related information are available 
for review by team members who were 
not part of the patient’s clinical evalu-
ation. The goal is to identify risk fac-
tors to safe and effective swallowing, 
as well as potential for oral eating. The 
information is assimilated by mem-
bers of the team, who then summarize 
and prioritize team recommendations. 
Typically, the speech pathology mem-
bers of the team assume responsibility 
for presenting patients and preparing 
reports. In this chapter, we discuss 

how recommendations are translated 
into a treatment plan, and review the 
major categories of therapies that are 
recommended for individual patients. 
In addition, record-keeping details that 
permit the simultaneous generation 
of a written report and entry of infor-
mation into a dysphagia database are 
described.

Preliminary considerations

As noted, the goal for each patient is to 
determine both risks and potential for 
oral eating and to then develop a treat-
ment plan appropriate to these consid-
erations. Presented in Figure 10–1 is a 
flow chart that illustrates the review 
process. Some of the information is of 
course based on our diagnostic tests, 
but other insights are also critical — for 
example, the patient’s prognosis for 
recovery. One patient may be hospital-
ized but nearing release to home or a 
care facility. Another may be seriously 
impaired at the time of evaluation but 
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be expected to recover, perhaps fairly 
rapidly, to a normal or near-normal 
level of function. Other individu-
als may have progressive conditions 
likely to produce further deterioration 
in swallow function. Understanding 

prognosis is a key element of treatment 
planning. Other factors related to the 
patient’s medical and physical status 
will also influence treatment planning. 
For example, recommendations for a 
fragile patient with poor pulmonary 
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Figure 10–1. Flow chart illustrating considerations in team review.
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status are likely to differ from those for 
a patient with similar swallowing dif-
ficulties who can tolerate some degree 
of aspiration.

Recommendations must also take 
into account the patient’s social or liv-
ing situation and cognitive status. The 
impact of treatment recommendations 
on human resources (caregivers and 
their capabilities), as well as on techni-
cal resources (obtaining and preparing 
particular food types) must be consid-
ered. If recommendations involve the 
patient’s independent participation in 
feeding, that is, use of strategies and 
maneuvers, then appropriate cogni-
tive and physical skills are imperative. 
The team makes every effort to provide 
preliminary recommendations and pre-
cautions for safe feeding as soon as suf-
ficient information is available. In some 
instances, however, additional diagnostic 
studies are required before a treatment 
plan can be finalized. Such studies may 
be necessary to establish a medical 
diagnosis, when this is in question, or 
to further elaborate or treat a problem 
that has been identified. In infants and 
young children, special studies are fre-
quently required before interpretations 
of findings and recommendations for 
treatment can be completed. Some of 
these are discussed at greater length in 
Chapter 13. Commonly requested stud-
ies, however, include neurodevelop-
mental assessment and communication 
skills evaluation. In infants, pulmonary 
workup is often needed to determine 
the adequacy of respiratory support for 
swallowing.

Initial team recommendations may 
also include a referral of the patient 
to other medical specialists for fur-
ther evaluation. For example, if there 
are concerns about esophageal func-

tion in swallowing that have not been 
addressed or about the possibility of 
serious gastroesophageal reflux (GER) 
disease, referral to gastroenterology or a 
specialist in esophagology is indicated. 
Questions about neuromotor integrity 
or sensation that have not been previ-
ously raised warrant referral to neurol-
ogy. Issues regarding laryngeal function 
in our particular setting are most often 
considered prior to the team evalua-
tion; if not, an otolaryngology referral 
is generated. Similarly, concerns about 
dentition or oral hygiene may warrant 
a dental evaluation. In our experience, 
the advantage of having a network of 
specialists who act as an extended part 
of the dysphagia team is extremely use-
ful. These specialists are familiar with 
team functions and objectives, have had 
experience with patients with similar 
problems, and are typically willing to 
see patients as expediently as possible. 
Finally, team meetings in our setting 
begin with a presentation of the refer-
ring professional’s concerns and questions, 
as well as the patient’s questions or com-
plaints, and a successful review typi-
cally will have answered these inquiries 
or at least made substantial progress in 
answering them.

treatment Plan

Dysphagia team recommendations 
directly related to the management and 
treatment of dysphagia fall into several 
categories. For our purposes, treat-
ments can be classified as behavioral, 
medical, or surgical. Examples of these 
treatments, and the indications for pre-
scribing them in individual patients or 
particular groups of patients are dis-
cussed next.
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behavioral theraPies

A therapist specializing in oropharyn-
geal swallowing disorders, most often 
a speech-language pathologist, pro-
vides behavioral therapy to patients 
suffering from dysphagia. Physical 
therapists and occupational therapists 
may also provide swallowing therapy 
and/or other therapies of value. For 
example, a physical therapist may be 
consulted when there are concerns 
about a patient’s head/neck or body 
posture in support of respiration and 
swallowing, or about appropriate seat-
ing during eating. Occupational thera-
pists may become involved in reha-
bilitation of motor skills required for a 
particular function related to eating, as 
in the use of feeding utensils or adap-
tive devices used for this purpose. In 
some instances, nursing professionals 
also participate in swallowing therapy. 
In hospitals and other care facilities, the 
combined efforts of the swallowing dis-
order therapist and nurses charged with 
a patient’s care may be used to “mass” 
patient trials with various therapeutic 
strategies and to monitor a patient’s 
response to these strategies.

In general, behavioral therapies are 
recommended when the strength, en- 
durance, and/or mobility of structures 
involved in swallowing are dimin-
ished and when diagnostic probes 
have indicated that swallowing may 
be facilitated, or made safer, by bolus 
manipulation, postural compensations, 
facilitative maneuvers, or adaptive 
devices. Behavioral therapies are also 
recommended when it is believed that 
more appropriate initiation or timing of 
bolus transit/swallow gestures, includ-
ing coordination of certain swallowing 
events, may be induced by selective 

stimulation of particular structures or  
systems, or when rehabilitation directed 
to restoration of function, as opposed to 
compensation for dysfunction, seems indi-
cated and possible. Summaries of the 
rationale and objectives for these inter-
ventions, and examples of each, are pre-
sented here.

Prior to recommending any particu-
lar behavioral treatment for a patient 
who is a candidate for such treatment, it 
is important for the clinician to under-
stand what, in particular, is aberrant 
about a patient’s swallow function. 
Simply understanding the primary eti-
ology of dysphagia (e.g., stroke, head 
and neck cancer, neuromuscular dis-
ease) is not sufficient for an appropri-
ate treatment recommendation. Nei-
ther is knowing only whether a patient 
aspirates or not. Rather, the decision 
of what to apply should be based on a 
careful investigation of the individual 
patient’s swallow (as well as “prelimi-
nary considerations” previously dis-
cussed). One of the benefits of a careful 
instrumental study, in particular fluo-
roscopy, is that it can provide quanti-
tative evidence regarding mechanical 
characteristics that are either impaired 
and may need to be addressed thera-
peutically or, rather, are relatively 
intact and represent strengths that may 
be maximized with therapy. Other 
insights are also possible. If there is an 
available compensatory mechanism 
that seems appropriate — for example, 
a chin tuck that may help protect the 
airway — this can be attempted during 
the study. If the maneuver appears suc-
cessful, it can be followed by a swal-
low without the maneuver. If aspiration 
occurs again, this is good evidence of 
the effectiveness of the maneuver. If, 
rather than a compensatory maneuver, 
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rehabilitation directed to restoration of 
function is indicated, the quantitative 
evidence from fluoroscopy can help 
target specific mechanical variables 
that need to be addressed, such as pha-
ryngeal constriction, hyoid or larynx 
displacement, or opening of the upper 
esophageal spincter (UES). It should 
also be remembered that an individual 
patient’s ability to utilize a particular 
treatment strategy is dependent on 
many factors, including potential for 
restoration of neuromuscular integrity, 
which may be realistic in some patients 
but not in others, and on ability to man-
age a strategy, including its use, as well 
as training in its use.

A number of reviews evaluating 
the efficacy of selected strategies in 
adults and in pediatric populations 
are currently available and should be 
of value to clinicians considering their 
use (Arvedson, Schooling, & Frymark, 
2010a, 2010b; Ashford et al., 2009; 
Clark, Lazarus, Arvedson, Schooling, & 
Frymark, 2009; Easterling, 2017; Foley, 
Teasell, Salter, Kruger, & Martino, 2008; 
Lazarus, 2017; McCabe et al., 2009; 
Simons & Hamdy, 2017). Readers are 
encouraged to investigate these and 
other publications that offer critiques 
of therapies utilized in dysphagia treat-
ment, in particular prior to using them 
in their own clinical practice.

Improving Structural Strength/
Mobility/Endurance

Related to the model of swallowing 
discussed in earlier chapters, exercise 
is directed to improving the effective-
ness of valves and chambers involved 
in swallowing (i.e., lip seal, breath hold-
ing, pharyngeal constriction). Indica-

tions for therapy directed to improving  
the strength, range of motion, endur-
ance, and agility of the gestures involved 
include clear evidence of weakness or 
limited movement of the mandible, 
lips, tongue, pharynx, larynx, or pha-
ryngoesophageal segment (PES). Spe-
cific examples of this type of problem 
include failure to contain bolus material 
in the mouth related to an inability to 
maintain lip closure, and failure to pro-
tect the airway related to an inability 
to elevate the larynx or close laryngeal 
valves. Such findings are typical of cer-
tain patient populations — for example, 
patients treated with radiation therapy 
for head and neck cancer, or patients 
with muscle weakness secondary to 
neurogenic disease. Poor structural 
mobility and muscular weakness should 
be documented by the physical exami-
nation and confirmed with diagnostic 
studies such as the dynamic swallow 
study (DSS). Specific exercises should 
be aimed at improving the capabilities 
of residual swallowing gestures, and/
or those with the most compensatory 
potential.

A number of swallowing exercise 
programs have shown promise in 
recent years. One described by Shaker 
et al. (1997) demonstrated increased 
PES opening in normal elderly adults 
and in a group of nonoral patients with 
dysphagia with abnormal PES function 
(Shaker et al., 2002). The specific exer-
cise involves lying on the back and ele-
vating the head sufficiently to observe 
the toes without moving the shoul-
ders. Both sustained head elevation 
and repetitive elevations are used. The 
authors reported that normal elderly 
adults who did the exercise three times 
a day for a period of 6 weeks demon-
strated significant increases in PES 
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opening, as well as the anterior excur-
sion of the larynx, as compared with a 
sham exercise group. The patient group 
demonstrated similar findings and was 
also noted to show improvement in self-
assessment of function. More recently, 
the same exercise has shown promise in 
increasing thyrohyoid muscle shorten-
ing, an action that contributes to both 
PES opening and airway protection 
during swallow (Mepani et al., 2009). 
In our experience, not all patients are 
able to perform the exercise recom-
mended, and Easterling, Grande, Kern, 
Sears, and Shaker (2005) have reported 
a fairly high noncompliance in a group 
of nondysphagic elderly adults. When 
this type of therapy is indicated, how-
ever, we routinely include this exercise 
in our home protocol for patients who 
are able to perform it.

Another exercise demonstrating 
promise is one first described by Rob-
bins, Gangnon, Theis, Kays, and Hind 
(2005). This exercise requires the place-
ment of a pressure sensitive bulb (Iowa 
Oral Performance Instrument) into the 
oral cavity between the tongue and pal-
ate. The goal is to compress the bulb as 
completely as possible with the tongue. 
In the study noted, normal elderly 
adults completed the resistance training 
over an 8-week period. Both swallowing 
pressures and isometric pressures were 
significantly increased at the end of the 
exercise period, and the authors recom-
mend the use of lingual resistance exer-
cise in patient populations with lingual 
weakness and swallowing disability, in 
particular, in patients whose difficulties 
are age-related. Of particular interest in 
this study was the finding of increased 
lingual volume after completion of the 
training, as documented by magnetic 
resonance imaging (MRI) before and 

after therapy. Addition of muscle mass 
is the goal of many strength training 
programs traditionally directed to limb 
and trunk muscles, but evidence of vas-
cular and tissue changes in swallow 
structures with exercise is just begin-
ning to emerge. Tongue strengthen-
ing exercises have also been used with 
some success in dysphagic head and 
neck cancer patients (Lazarus, 2006; 
Lazarus et al, 2014; Sullivan, Hind, & 
Roecker, 2001). Another exercise that 
has been described is the “Masako” 
maneuver (Fujiu & Logemann, 1996). 
The maneuver involves swallow-
ing with the tongue held between the 
teeth; the intent is to strengthen tongue-
pharynx contact through resistance. To 
our knowledge, reports on the effec-
tiveness of the strategy in a large num-
ber of patients have not been described 
(Doeltgen, Macrae, & Huckabee, 2011). 
At least one recent report suggests no 
pre- and post-differences in normal 
adults undergoing a 4-week exercise 
program with the maneuver (Oh, Park, 
Cha, Woo, & Kim, 2012). It should also 
be noted that, though tongue-pharynx 
contact during swallow is certainly a 
critical feature of normal swallow and 
thus a desirable therapy goal, contact 
alone does not ensure the sequential 
superior-inferior action of the tongue 
and pharynx observed during normal 
swallow. In our own practice, we have 
observed patients who do manage con-
tact between the tongue and pharynx 
during a swallow but are still disabled 
due to poor pharyngeal peristaltic 
constriction.

Recently, resistance training has 
been applied to the pharyngeal mus-
cles. Shaker and colleagues (2016) have 
described the sRED, or Swallow Resis-
tance Exercise Device, that can be worn 
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on the neck and adjusted to alter the 
resistance load of the hyoid and larynx 
during swallowing. The authors report 
that use of the device induced fatigue in 
peristaltic activity of the pharynx and 
suggest that it may thus have the poten-
tial to improve pharyngeal constriction 
during swallow.

Therapy directed to respiratory 
muscles should also be considered in 
treatment planning for patients with 
dysphagia. Silverman et al. (2006) re- 
ported increases in expiratory muscle 
strength in patients with idiopathic 
Parkinson’s disease following a spe-
cific respiratory muscle training pro-
gram. The authors suggest that such 
training leads to improved respiratory 
driving forces necessary not only for 
cough and speech, but also for swal-
lowing. In patients with tracheostomy, 
for example, it has been demonstrated 
that occlusion of the tracheostomy 
tube results in improved swallow tim-
ing, as opposed to swallows with the 
tube unoccluded (Gross, Mahlmann, & 
Grayhack, 2003). The inference is that 
the increased subglottal pressures asso-
ciated with occlusion of the tube facili-
tate swallow.

Sapienza and Wheeler (2006) note 
that expiratory muscle strength train-
ing (EMST) potentially benefits both 
airway protection and swallow-related 
behaviors such as hyoid and laryngeal 
elevation. The particular device utilized 
by these investigators can be adjusted 
to systematically increase expiratory 
resistance during breathing, thereby 
strengthening expiratory muscles. 
Electromyography (EMG) has revealed 
increased activation of anterior supra-
hyoid muscles during EMST (Wheeler, 
Chiara, & Sapienza, 2007). Troche, 
Okun, Rosenbek, Musson, and Fernan-

dez (2010) demonstrated improved 
airway safety, in the form of reduced 
scores on the Penetration-Aspiration 
Scale, in Parkinson’s patients under-
going 4 weeks of similar training. 
Improvements in both cough and pul-
monary function with EMST have also 
been reported for Parkinson’s patients 
who demonstrated penetration and/
or aspiration on fluoroscopic swallow 
studies (Pitts et al., 2009)

Of additional interest is evidence 
that exercise directed to one function or 
system of the upper aerodigestive tract 
may produce cross-system benefits. 
For example, patients with Parkinson’s 
disease and dysphagia underwent fluo-
roscopic studies of swallowing before 
and after undergoing a program of 
Lee Silverman Voice Therapy (LSVT/
LOUD) (El Sharkawi et al., 2002). Goals 
of the therapy were to improve vocal 
loudness, in part by retraining patients’ 
perceptions of their own loudness lev-
els. Although no specific efforts were 
directed to swallowing, the authors 
reported a 51% reduction in the number 
of oropharyngeal swallow abnormali-
ties observed post-treatment, includ-
ing reductions in oral and pharyngeal 
transit times, improved ability to form a 
bolus, and reduced pharyngeal residue 
post-swallow.

These studies demonstrate the poten-
tial of exercise in treating dysphagia 
and provide objective evidence sub-
stantiating tools used by dysphagia 
(as well as speech and voice) clinicians 
for many years. In addition, recent 
evidence from studies in animals (pri-
marily) and in stroke patients suggest 
that exercise therapies lead to changes 
in brain function or cortical reorgani-
zation, as well as to changes in blood 
flow and muscle volume/composition 
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(Barbay et al., 2006; Behan et al., 2012; 
Carnaby-Mann, Crary, Schmalfuss, & 
Amdur, 2012; Gobbo & O’Mara, 2005; 
Kleim, Jones, & Schallert, 2003; Nudo, 
2003, 2005, 2007; Nudo & Friel, 1999; 
Ogura, Matsuyama, Goto, Nakamura, 
& Koyano, 2012). These intriguing find-
ings demand additional inquiry, as do 
questions regarding which therapies 
may be indicated for which patients, 
and how best to deliver these therapies. 
For example:

n Should an exercise simulate the 
dynamics of the impaired func-
tion as closely as possible (i.e., be 
task specific) or is more general, 
nonspecific training directed to 
strengthening involved structures 
equally useful? Current thinking 
widely supports the use of the for-
mer, that is, exercise that simulates 
the impaired function as closely as 
possible (Cerny & Burton, 2001). 
But a case might be made that any 
exercise that strengthens pertinent 
muscle groups is likely to pro-
duce some benefits. Sapienza and 
Wheeler (2006) note, for example, 
that if a patient is aspirating, 
effortful swallow training may 
not be indicated. Rather, a non-
swallowing exercise that is safe 
and promotes improved strength, 
coordination, or endurance of 
muscles involved in swallowing 
is a useful substitute. Robbins 
(2011) discusses potential neu-
romotor bases for therapies that 
may subserve multiple functions 
of the oral cavity, pharynx, and 
larynx, that is, breathing, eating 
and speaking, and suggests that 
our emerging understanding of 
these may eventually contribute 

to expanded or novel treatments 
directed to their mutual rehabili-
tation, as well as to prevention of 
their functional decline with aging.

n Related to the first question, what 
is the role of dynamic versus 
static muscle training, or isomet-
ric (muscle length stays the same) 
versus isotonic (muscle tension 
is constant)? Again, dynamic 
exercises are more likely to simu-
late target functions involved in 
swallowing. Stathopoulos and 
Duchan (2006) suggest, however, 
that static exercises designed to 
improve neuromuscular support 
for the function may be a useful 
or necessary prelude to dynamic 
training. And both the Robbins 
et al. (2005) and Shaker et al. 
(2002) studies incorporated static 
training exercises that improved 
particular aspects of function, 
tongue pressures, and PES open-
ing, respectively, that are critical to 
effective swallow.

n What are the best delivery meth-
ods for exercise programs? That 
is, how many repetitions of the 
exercise, how many times per day, 
over how many weeks, constitutes 
the best approach, and should this 
protocol be tailored with respect 
to patient group? In general, avail-
able evidence supports the use of 
multiple repetitions of sets of exer-
cises, several times a day, over a 
period of several weeks. How-
ever, precise combinations likely 
to be more beneficial than others, 
and under what circumstances, 
have not been elaborated. Simi-
larly, little information is avail-
able regarding the permanence of 
exercise effects, or the necessary 
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requirements for maintaining any 
beneficial gains of exercise.

n Related to the above, a critical fea-
ture of any therapy protocol that 
requires home practice is patient 
adherence to the program. Goven-
der and colleagues (2017) recently 
described results of comprehen-
sive interviews with patients de- 
signed to identify both barriers 
and facilitators to exercise thera-
pies. Though based on a small 
number of patients, results indi-
cate a number of factors that hin-
der treatment success, including  
a lack of understanding of the 
treatment rationale, feeling over-
whelmed by the need for informa-
tion processing, and forgetfulness. 
Factors that appeared related to 
successful adherence included 
support from friends and family, 
motivation to avoid aversive con-
sequences (such as long-term tube-
feeding), appropriate physical 
skills, and feedback regarding 
performance. Patient compliance 
is an issue that clinicians struggle 
with daily, and this area of research 
will hopefully provide new in- 
sights into conducting successful 
treatment programs.

n Finally, what is “fatigue,” what 
role should it play in designing 
training programs, and is it more 
or less important in certain types 
of patients? Are there some types 
of patients, in fact, for whom exer-
cise is contraindicated? Interest-
ingly, exercises have been shown 
to be effective even in some 
populations with degenerative 
diseases, such as spinal muscle 
atrophy and Duchenne’s mus-
cular dystrophy (Koessler et al., 

2001). But exercise that exacer-
bates fatigue may not be advis-
able in particular patients. Inves-
tigators are beginning to explore 
these and related questions, and 
it is likely that significant gains 
in our understanding of exercise 
physiology and its applications in 
dysphagia therapy will be forth-
coming in the next few years.

Obviously, no behavioral therapeu-
sis is appropriate until disease pro-
cesses resulting in neural, muscular, or 
connective tissue changes have been 
ruled out or identified and managed. 
The etiology of the impairment dictates 
the principles and goals of therapy. 
Because etiologies of specific impair-
ments vary widely between and even 
within patient groups, the dysphagia 
therapist will need to carefully ques-
tion the referring physician or dentist 
for information regarding the basis for 
the impairment, and the potential for 
improvement. These specialists should 
also caution against some exercises, if 
necessary. In burn patients, for exam-
ple, therapeutic approaches must con-
sider scar tissue or regenerating super-
ficial tissues, which are quite fragile. 
In cancer patients, bony structures 
may have been removed or weakened, 
muscle tissue may have been removed 
or altered by radiation, and muscu-
lar attachments may be very different 
from normal. Exercises undertaken 
without regard to these possibilities 
may result, for example, in breaking 
a weakened bone. Understanding the 
limitations and alterations unique to a 
particular patient is critical to design-
ing and implementing appropriate 
therapy. If the dysphagia therapist is 
to provide optimally safe and effective 
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therapy, familiarity with principles of 
exercise therapy will also be of value, 
even required (Clark, 2003; Stathopou-
los & Duchan, 2006). In some instances, 
multiple behavioral therapies, that is, 
strengthening exercises and movement 
therapy, or behavioral therapy com-
bined and coordinated with surgical 
or prosthetic treatments, can interact 
to facilitate the success of all therapies. 
Again, it is incumbent on the dyspha-
gia therapist to recognize the need for, 
understand the advantages of, and 
work within the framework of multiple 
treatment modalities when appropriate.

As noted previously, work to im- 
prove the strength, mobility, endurance, 
and agility of the oral, pharyngeal, and 
laryngeal structures cannot be done 
without a stable platform (head/neck 
and upper body postural stability) from 
or against which the head, jaw, lips, 
tongue, palate, and larynx can move. If 
neck or torso stability is questionable or 
unsupportive, consultation with occu-
pational or physical therapists may be 
indicated. Collaborative efforts will 
help to develop a strengthening pro-
gram and/or compensatory postural 
support strategies that will allow work 
on mandibular, labial, lingual, palatal, 
and laryngeal gestures.

Performance Feedback Tools

If sensory mechanisms have been af- 
fected, alternative or improved sources 
of feedback will need to be identified or 
established if patients are to receive the 
fullest benefit of exercise therapies for 
deglutition. A number of devices that 
provide feedback regarding various 
physiologic events may help serve this 
purpose. As discussed in Chapter 4, 

visual feedback provided by a flexible 
fiberoptic nasopharyngoscope attached 
to a video camera (alternatively, a scope 
with a camera in its tip) and monitor 
can provide excellent information to 
patient and clinician regarding a num-
ber of physiologic events or maneuvers 
which are otherwise difficult to observe 
(i.e., pharyngeal constriction, laryngeal 
elevation, and vocal-fold adduction).

A novel approach to respiratory 
training has focused on coordination of 
respiration and swallowing in a manner 
that maximizes airway protection (Mar-
tin-Harris et al., 2015). The technique 
described by these authors utilizes bio-
feedback from computerized displays 
of respiratory and nasal airflow activ-
ity (Swallowing Signals Lab, Digital 
Swallowing Workstation, Model 7100, 
Pentax, Lincoln Park, NJ). Following 
training in identifying signals, patients 
were instructed to initiate swallowing 
during the mid-expiratory phase of 
quiet breathing, and to then continue 
to exhale following the swallow. Head 
and neck cancer patients who under-
went this training reportedly demon-
strated improvements in both airway 
protection and airway clearance.

Other commercially available sys-
tems provide immediate visual feed-
back regarding muscle function. 
Computer-assisted EMG biofeedback 
systems (available from a number of 
vendors) with surface electrodes pres-
ent visual evidence of the presence and 
amplitude of the electrical activity of 
muscle units close to the electrode. As 
an objective indication of muscle effort 
in the area of the electrode, such infor-
mation may be a very useful clinical 
tool. There are some limitations to the 
use of EMG in the head and neck, how-
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ever. For example, surface electrodes 
cannot be targeted at a particular mus-
cle. Wire or needle electrodes must be 
used if this is desired. In addition, an 
increase of effort in a muscle, or group 
of muscles, does not signal a successful 
movement of a structure(s) directed to 
swallow. Accomplishment of the goal 
gesture(s) must be assessed by some 
other means. This is of particular con-
cern when the gesture in question, for 
example, PES opening, cannot be easily 
visualized by the patient or clinician.

Another commercially available feed-
back device is the Iowa Oral Performance 
Instrument (IOPI) (IOPI Medical, LLC., 
Redmond, TN). The system, used by 
Robbins et al. (2005) in the study cited 
earlier, consists of a pressure transducer 
connected to a battery-operated display 
unit. The IOPI measures pressure pro-
duced by squeezing a small bulb placed 
on the tongue (a small bulb for hand-
squeezing strength is included) and can 
be used to develop strength or endur-
ance of squeezing. Normative data are 
presented in the manual that accompa-
nies the device. When the IOPI intraoral 
bulb is used to develop tongue strength 
or endurance, it may be helpful to iso-
late effort to the tongue by supporting 
or stabilizing the mandible. The IOPI 
strengthens lingual muscle groups that 
accomplish elevation against the pal-
ate in a gently rounded shape. Thus, it 
may strengthen the lingual configura-
tion required to hold the bolus on the 
mid tongue during oral preparation for 
swallow. The intraoral bulbs are small 
and require a normal or near-normal 
lingual bulk, however, limiting its use in 
glossectomy patients. A dental labora-
tory may be able to custom make bulbs 
for patients post oral cancer or with 

orofacial anomalies whose tongues do 
not fill the oral cavity. The bulb can be 
moved around in the mouth and may 
be used to strengthen specific tongue 
sites as long as the bulb and the tongue 
can be seen (to ensure the exercise is 
being done correctly). Although there 
are no norms for this kind of task, the 
patient’s performance on successive tri-
als can be compared. Unfortunately, the 
bulb can be tolerated only in the oral 
cavity and, in some patients, not at all 
sites in the oral cavity.

The Thera-Bite (Atos Medical, New 
Berlin, WI) is an excellent tool for feed-
back regarding range of mandibular 
opening. It can be used to develop mas-
seter strength in different positions, but 
gives no feedback regarding strength or 
effort. Our own experience with Thera-
Bite in increasing mandibular opening 
in patients post oral cancer has been 
very positive.

External Stimulation

Transcutaneous Electrical Stimulation. 
In addition to specific exercise regi-
mens, there are a number of externally 
implemented techniques to facilitate 
stretching of muscles, connective tissue, 
and scars, including the application of 
temperature, massage, and ultrasound. 
Recently, transcutaneous electrical stim-
ulation (TES) has been used to treat a 
wide variety of dysphagic impairments. 
This stimulation can take different 
forms — for example, be activated con-
tinuously (Freed, Freed, Chatburn, & 
Christian, 2001) or only during swal-
low attempts (Leelamanit, Limsakul, 
& Geater, 2002) and vary according to 
specific frequency-intensity-duration 
patterns. One intent of stimulation has 
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been to enhance contraction of muscles 
involved in swallowing, in particular 
by increasing the number of motor 
action potentials supplied to the muscle  
or muscles involved. To date, the effects 
of therapies incorporating TES have 
produced mixed results (Beom, Kim, 
& Han, 2011; Blumenfeld, Hahn, Lep-
age, Leonard, & Belafsky, 2006; Carn-
aby-Mann & Crary, 2008; Freed, Freed, 
Chatburn, & Christian, 2001; Heck, 
Doeltgen, & Huckabee, 2012; Humbert 
et al., 2006; Ludlow et al., 2007). In par-
ticular, it is not clear whether electrical 
stimulation improves over more tradi-
tional therapy strategies that are deliv-
ered according to the same protocol of 
frequency/intensity as that associated 
with stimulation (see Carnaby-Mann 
& Crary, 2007; Clark, Lazarus, Arved-
son, Schooling, & Frymark, 2009; Hum-
bert, Michou, Macrae, & Crujido, 2012; 
Ludlow, 2010). Langmore et al. (2015) 
recently reported on results of a five-
year randomized controlled trial (RCT) 
investigating effects of exercise and 
electrical stimulation in 170 head and 
neck cancer patients. Results suggested 
that the inclusion of TES to the exercise 
protocol produced worse results than 
the exercise program alone.

Furuta, Takemura, Tsujita, and Oku 
(2012) described increased frequency 
of swallowing in normal subjects with 
surface electrodes delivering an “inter-
ferential current” to tissues of the neck. 
This form of TES differs from tradi-
tional techniques by utilizing two high 
frequencies for stimulation that, as the 
name implies, interfere with each other. 
The combination produces a different, 
lower, frequency, that is, the “inter-
ferential” frequency. Purportedly, the 
resulting stimuli produce less discom-

fort than the use of a single lower fre-
quency stimulus, enabling greater or 
deeper levels of stimulation. The poten-
tial of interferential stimulation in dys-
phagia therapy will likely be elaborated 
with additional investigation.

Another strategy, functional electri-
cal stimulation (FES), involves detect-
ing the onset of an attempted swallow 
using a combined electromyography 
and impedance measurement at the 
submental muscle level. When swallow 
onset is detected, FES is used to stimu-
late the swallow in progress. Though 
preliminary findings in normal subjects 
have been mixed, some individuals 
have demonstrated greater and more 
rapid laryngeal elevation with stimu-
lation, encouraging investigators to 
continue this line of inquiry as a poten-
tial means of improving airway safety 
during swallow (Schultheiss, Schauer, 
Nahrstaedt, Seidl, & Bieler, 2016).

Muscle Stimulation. Other stimulation 
techniques involve electrode place-
ments directly into targeted muscles. 
Though more invasive, these tech-
niques offer more potential for directly 
affecting muscle activity. Kagaya et al.  
(2011), for example, have provided 
preliminary evidence of greater move-
ments in the hyoid and laryngeal ele-
vator muscles with implanted, as com-
pared with surface, electrodes. Ludlow 
et al. (2000) reported the use of elec-
trodes implanted in the thyroarytenoid 
muscle in dogs. Intermittent stimula-
tion was provided to the muscle over 
periods of up to 8 months and appeared 
to produce changes in muscle function 
consistent with improved airway pro-
tection. Burnett, Mann, Cornell, and 
Ludlow (2003) described the use of elec-
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trical stimulation applied via hooked-
wire electrodes into the geniohyoid, 
mylohyoid, and thyrohyoid muscles of 
nondysphagic subjects. Interestingly, 
bilateral stimulation of the mylohyoid 
and/or thyrohyoid with subjects at rest 
produced approximately half of the 
laryngeal elevation typically observed 
during a swallow. Burnett, Mann, 
Stocklosa, and Ludlow (2005) reported 
an electrical stimulation device that can 
be self-triggered. That is, when a sub-
ject initiates a swallow, defined by the 
authors as the onset of thyrohyoid activ-
ity leading to a swallow, a button can 
be pushed that delivers electrical stim-
ulation to the suprahyoid muscles. To 
date, this technique has not been shown 
to alter muscle activation patterns, but 
it does represent an interesting concept 
that deserves further inquiry.

Neural Stimulation. The use of corti-
cal stimulation techniques to facilitate 
swallowing, in particular, with stroke 
patients, has received significant atten-
tion in the last few years. Repetitive 
transcranial magnetic stimulation 
(rTMS) and transcranial direct current 
stimulation (tDCS), the techniques 
most often described, involve the 
superficial application of low levels 
of electrical current to the brain. The 
stimulation can change the polarity 
of neurons in the area of application. 
Purportedly, if cortical areas of the 
unaffected hemisphere representing 
the pharynx can be expanded (assum-
ing intact brainstem and peripheral 
structures) swallowing recovery may 
be facilitated. Cortical stimulation may 
be paired with other swallowing tech-
niques, that is, exercise and maneuvers, 
to maximize therapy efforts. Although 

they are in early stages as therapeutic 
techniques, early reports of their poten-
tial have been promising, including evi-
dence that cortical activity produced by 
pharyngeal stimulation may last for at 
least some period of time after cessa-
tion of the stimulus and is associated 
with improvement in swallow function 
(Gow, Rothwell, Hobson, & Hamdy, 
2004; Hamdy, Aziz, Rothwell, Aziz, et 
al., 1998; Hamdy, Rothwell, Hobson, & 
Thompson, 1998; Hummel, Celnik et al., 
2005; Khedr, Abo-Elfetoh, & Rothwell, 
2009; Schlaug, Renga, & Nair, 2008; 
Simons & Kumar et al., 2011). Research 
currently in progress (including clinical 
trials in “Phagenyx” treatment) is likely 
to expand on, and elucidate, both pros 
and cons of the approach.

No exercises, especially stretches, 
should cause pain. Patients, especially 
aggressive patients, should be coun-
seled regarding potential injury when 
doing stretching exercises. Frequency 
and intensity of exercise sessions will 
depend on patient tolerance as well as 
on the specific goals of treatment. That 
is, strength exercises may be more tax-
ing than exercises designed to improve 
endurance, leading to more rapid patient 
fatigue and, of necessity, briefer sessions. 
If an exercise approach seems indicated, 
it would always behoove the clinician to 
review the available literature to investi-
gate evidence regarding particular pro-
tocols that have been found to be effec-
tive, or perhaps, not effective. Typically, 
these reports would describe specific 
details of the frequency, intensity, and 
duration of the exercise program being 
considered. Therapy strategies and 
exercises that are directed to mobility/
strength/endurance impairments are 
summarized in Table 10–1.
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bolus maniPulation

Therapeutic probing during bedside/
clinical or videofluoroscopic evalua-
tions may suggest that a patient can 
manage particular types or amounts of 
food materials safely and efficiently but 
have difficulty with others. Therapeu-
tic strategies directed at elaborating the 
patient’s potential for improved swal-
lowing by manipulating bolus mate-
rials, and at establishing the patient’s 
facility with these selected materials, 
are described here. In clinical practice, 
strategies are tailored to an individual 
patient, as there are few if any data 
establishing the value of particular strat-
egies with particular patient groups.

Bolus characteristics can be manipu-
lated to compensate for timing/coordi-
nation or constriction/patency impair-
ments of chambers or valves of the 
upper aerodigestive tract. Characteris-
tics of the bolus that lend themselves to 
manipulation include: (1) properties that 
maximize sensory feedback about the bolus 
and its position and (2) properties that 
affect bolus deformability and/or bolus flow 
in response to gravity or compression. For 
simplicity, the properties are presented 
here somewhat separately, but in fact 
bolus properties combine, heightening 
some properties and minimizing others.

Properties That Maximize 
Sensory Feedback About 
the Bolus and Its Position

Properties that typically maximize sen-
sory feedback include temperature, 
taste, size, and texture. Swallow initia-
tion has been reported to be facilitated 
with cold instrument stimulation of 
the faucial pillars (Lazzara, Lazarus, & 

Logemann, 1986) in some populations 
(Kagel & Leopold, 1992), and some 
patients report that thermal charac-
teristics of the bolus itself affect their 
dysphagia (Martin, 1994). On the other 
hand, Bisch, Logemann, Rademaker, 
Kahrilas, and Lazarus (1994), investi-
gating post-cerebrovascular accident 
(CVA) and neurologically impaired 
patients, did not find significant effects 
on transit times or durations with a 
chilled bolus. Temperature has been 
reported to affect esophageal function 
(Meyer & Castell, 1983). We routinely 
include chilled bolus presentation in 
evaluation of patients with suspected 
neural or neuromuscular etiologies. Air 
pulses applied in a similar manner have 
demonstrated increased cortical activ-
ity in normal individuals (Lowell et al., 
2008) and an increased swallowing rate 
at rest in dysphagic stroke patients when 
applied bilaterally (Theurer et al., 2013).

Common, potentially irritating taste 
characteristics of the bolus may facili-
tate swallow initiation in some popu-
lations (Logemann et al., 1995; Palmer, 
McCulloch, Jaffe, & Neel, 2005). Palmer 
et al. (2005), for example, reported that 
in normal individuals, a sour bolus pro-
duced stronger muscle contractions in 
mylohyoid, geniohyoid, and anterior 
belly of the digastricus muscles than 
a water bolus. Pelletier and Lawless 
(2003) noted that citrus acid and citric 
acid-sucrose boluses produced more 
dry swallows and decreased both aspi-
ration and penetration in neurogenic 
patients compared with a water bolus, 
possibly because of increased gusta-
tory and trigeminal stimulation of the 
brainstem. A recent study in head and 
neck cancer patients demonstrated 
shorter pharyngeal transit times with 
a sour bolus (Pauloski, Logemann, & 
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Rademaker, 2013). Potential beneficial 
effects notwithstanding, we have typi-
cally exercised caution with this strat-
egy in patients who have demonstrated, 
or who are at high risk for, aspiration, 
due to the potentially noxious effects of 
bolus material in the nasal and tracheal 
airways and lungs. Irritating tastes may 
be safer and still useful when introduced 
in tiny, dilute amounts to the lips or ante-
rior oral cavity where they will stimulate 
saliva that must be swallowed.

Carbonation increases the “texture” 
of liquids and is known to improve 
esophageal clearing (Wong & John-
son, 1983). Carbonation has also been 
reported to shorten pharyngeal transit 
times and reduce both aspiration and 
amount of residue (Bulow, Olsson, & 
Ekberg, 2003). Alternating thermal, 
taste, and texture characteristics during 
therapeutic feeding or a meal may keep 
the interest of the swallower, support-
ing vigilance regarding swallow.

Finally, manipulation of bolus place-
ment to maximize available sensory 
capabilities is a valuable compensatory 
maneuver for patients with sensory 
impairment. If a sensory deficit is uni-
lateral, bolus material on the more intact 
side may facilitate swallow. For patients 
who are able, mastication, another form 
of bolus manipulation, may lead more 
easily to swallow. When patients are not 
able to masticate, simply manipulating 
the bolus briefly in the oral cavity may 
facilitate swallow initiation.

Properties That Affect 
Bolus Deformability and 
Flow in Response to 
Gravity or Compression

Bolus viscosity is a powerful tool, and 
manipulation of it may represent the 

currently most popular compensatory 
strategy advised by clinicians. We use 
the term “viscosity,” but the properties 
of bolus materials are complex. From a 
rheological science perspective, thick-
ened foods and beverages are classi-
fied as complex fluids. Unlike simple 
fluids — for example, oil or water — the 
flow behavior of these bolus types can-
not be adequately described by single 
values for viscosity and density alone. 
For example, the viscosity of a starch- or 
gum-thickened drink depends on time 
under flow, and the final “steady-state” 
viscosity value depends on the shear 
rate, or how fast the material flows. An 
appropriate selection of parameters to 
describe the properties of a complex 
fluid during swallowing requires a 
fluid mechanical analysis of the swal-
lowing process itself.

Clinically, viscosity is referred to 
in common categories: liquid, thick 
liquid, puree, soft solid, and so on. 
However, viscosity characteristics exist 
as a continuum from water (least) to 
(for example) hard candy (most). The 
National Dysphagia Diet (described 
in Chapter 12) specifies centipoise (cP) 
ranges for thick nectar-like, honey-like, 
and spoon-thick liquids, but the range, 
even for each of these categories, is 
also broad, with significant viscosity 
differences within each. Other factors 
that influence viscosity are related to 
the patient — for example, saliva pro-
duction, mucosal integrity, or ability to 
prepare a bolus to some uniform con-
sistency prior to swallowing it. In short, 
specification of “viscosity” is complex. 
For the clinician charged with treating 
dysphagic patients, it is important to 
understand the complexity of the issue 
and to recognize that the viscosity toler-
ance range is likely to be compressed in 
dysphagic patients, even those who are 
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eating orally, compared with normal. 
Understanding the unique mechanics 
of swallow impairment in individual 
patients is particularly critical to iden-
tifying bolus materials most likely to 
be managed safely and effectively. The 
discussion of bolus manipulation that 
follows is from this perspective, that is, 
involves matching bolus materials to 
a patient’s specific mechanical impair-
ment. Thin liquids are easily deformed 
and move very readily in response to 
gravity and compression. Adequate 
transit relies less on strength of con-
striction, patency of the chambers, and 
mucosal/salivary facilitation, and more 
on agility and coordination to control 
the bolus, time its transit through the 
pharynx, and protect the airway. Thin 
liquids such as water, being almost 
completely deformable, will pass most 
easily through narrow sites in transit 
(e.g., a stricture, an incompletely opened 
PES, or an incompletely closed airway).

As viscosity of the bolus increases, 
it moves more slowly in response to 
gravity or compression. A more viscous 
bolus, thus, requires less agility and con-
trol and is more forgiving when timing 
of swallow and coordination of transit 
with gestures is impaired. However, 
with increases in viscosity, adequate 
transit becomes more reliant on strength 
of constriction and mucosal/salivary 
facilitation. As the bolus becomes less 
deformable, it is less likely to pass 
through narrow sites in transit and may 
lodge above them instead. Thus, a liquid 
may be aspirated, but a less deformable 
bolus may obstruct the airway. The most 
viscous consistencies require adequate 
mastication and salivary mixing prior 
to initiating oral or pharyngeal transit.

Patients with dysphagia, as men-
tioned, are unlikely to tolerate a full 
range of bolus viscosities but may be 

able to eat orally by compressing the 
range (see Chapter 14 for examples). 
When viscosity is being considered in 
treatment planning, it is important to 
keep these principles in mind:

Bolus size affects bolus flow in re- 
sponse to gravity or compression. Stud-
ies have demonstrated earlier airway 
protection and increased pharyngeal 
and UES pressures with increased bolus 
volumes, as well as changes in temporal 
relationships between bolus transit and 
swallow gestures (Cock, Jones, Ham-
mer, Omari, & McCulloch, 2017; Loge-
mann, Kahrilas, & Cheng, 1992). Large 
liquid bolus sizes may be compensa-
tory for incomplete oral or pharyngeal 
constriction and decrease work per 
meal but may be risky if laryngeal func-
tion is compromised. Small bolus sizes 
increase swallows/work per meal, but 
are less reliant on competent laryngeal 
function to protect the airway. Choice 
of bolus size may also be influenced by 
mechanical factors. For example, PES 
opening is volume dependent, that is, 
increases with increases in bolus vol-
ume. A patient with limited opening 
may therefore have greater success with 
smaller bolus sizes (Leonard, Kendall, 
McKenzie, Gonçalves, & Walker, 2000). 
Another example of volume effect is 
illustrated in the videos for Chapter 18 
(Video 18–2, CSpineBolusVolManipu-
lation). In the video, a patient with 
spinal hardware and impaired epiglot-
tic inversion is swallowing boluses of 
the same consistency, but in different 
amounts, with differential effects on 
epiglottic inversion.

Placement of the bolus at a particular 
site on the tongue or in the oropharynx 
can take advantage of the swallower’s 
anatomic and motoric strengths or, as 
noted before, greater sensory integrity, 
while avoiding his weaknesses.

www
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Beyond these considerations, it is 
important for clinicians involved in 
treating dysphagic patients to realize 
that there is not a single bolus that fits 
every situation. For example, all too 
often, we recommend thickened liquids 
for patients who demonstrate aspira-
tion. Though undoubtedly appropriate 
and effective in some situations, the 
matter of bolus selection is quite com-
plex. As one relatively straightforward 
example, a recent study by Leonard, 
White, McKenzie, and Belafsky (2014) 
investigated the effects of three bolus 
consistencies, carefully controlled to be 
equal in amount and presented in ran-
dom order to 100 dysphagic patients 
during fluoroscopic swallow studies. 
The bolus materials included thin liquid 
barium, liquid barium thickened with 
starch, and liquid barium thickened 
with gum. Effects of consistency on aspi-
ration was the major focus of the study. 
Interestingly, though the gum-based 
product was rheologically “thicker” 
than the starch-based product, it pro-
duced the least number of aspiration 
events. Of 56 episodes of aspiration ob- 
served, 28 were on thin, 16 on starch, 
and 12 on gum bolus material (only 
the difference between gum and thin 
was significant, p < .05). These results 
reflect the complexity of bolus rheology 
on swallow and should encourage clini-
cians to understand that, for example, 
thickened boluses are not necessarily 
the best recommendation for a patient 
who demonstrates aspiration or who is 
otherwise at risk for airway safety.

Postural comPensations

Postural manipulation is indicated 
when it appears that a patient can either 

redirect bolus material in a manner 
that improves swallowing efficiency 
(i.e., amount of bolus attempted that 
actually makes it to the esophagus), 
improves protection of the airway, or 
both. Changes in head/neck and upper 
body position, first described by Loge-
mann (1983), can have a powerful effect 
on bolus flow through the oral and pha-
ryngeal chambers. Tilting the upper 
body or the head changes the impact of 
gravity on the bolus and, in some cases, 
on poorly supported anatomy. In addi-
tion, capital flexion, extension, or rota-
tion changes the size and shape of the 
pharyngeal chamber and may impact 
PES opening. Positional changes do not 
necessarily have to be dramatic to be 
effective. In our practice, positions are 
frequently combined to facilitate safe 
oral and pharyngeal transit.

Position Strategies That 
Exploit Gravity

Tilting the Upper Body

Effective use of upper body tilting 
requires that the cervical spine remain 
in neutral relation to the thoracic spine 
and the shoulders. If neutral position 
is not maintained, the effects of upper 
body tilting may be lost. If the upper 
body is tilted laterally or posteriorly, 
bolus flow will be biased to the “down-
hill” side, diverting it (to a point) away 
from the airway. Upper body tilting 
is useful when bolus transit and the 
sequence of pharyngeal swallow ges-
tures are discoordinated, when pharyn-
geal constriction is incomplete, or when 
pharyngeal transit is prolonged. The 
degree of “tilt” will impact (depending 
on bolus viscosity) bolus transit time 



 10. the treatment plan 191

and the size of bolus tolerated without 
overflow into the airway. When pos-
tural support of the anterior pharyn-
geal wall structures (the tongue and 
hyoid/laryngeal complex) is poor, as is 
the case in some anatomic, neurologic, 
or neuromuscular conditions, the pha-
ryngeal airway may be improved when 
the upper body is tilted anteriorly.

Tilting the Head

If the head is tilted laterally, bolus flow 
through the oral chamber will be biased 
to the downhill side. If only the head 
is tilted, the site of bolus entry into the 
pharynx is affected (it would enter on 
the downhill side), but not the course 
the bolus takes through the pharynx. In 
Video 18–3, CSpineBolusRedirect (see 
videos for Chapter 18), an example of 
a patient with poor epiglottic inversion 
demonstrating a slight head tilt to the 
right that allows more bolus material 
to flow around the epiglottis and val-
leculae is presented. Lateral head tilting 
may also be useful when lingual move-
ment, sensation, or anatomy is uni-
laterally impaired, or, as noted, when 
epiglottic inversion is impaired. Tilt-
ing the head anteriorly (capital flexion) 
will keep the bolus in the anterior oral 
cavity unless it is actively transferred 
by compression. Thus, neck flexion 
requires purposeful initiation of pha-
ryngeal transit/bolus entry into the 
pharynx, and may be useful when lin-
guapalatal valving is impaired. Capital 
flexion (chin-tuck) also minimizes the 
likelihood that oral residue will fall into 
the pharynx after the swallow. On the 
other hand, tilting the head posteriorly 
(capital extension) facilitates oral tran-
sit of consistencies that will flow with 
gravity. Safe use requires adequate 

www

laryngeal airway protection. Because 
extension can at times be an obstacle to 
pharyngeal transit, it is usually used in 
sequence with flexion (extend-flex). An 
example of a patient with partial tongue 
resection using the extension strategy 
to bypass the oral cavity is included on 
the companion website for Chapter 10  
(Video 10–1, Strategy 1). A variation  
of position strategies is illustrated in 
Video 10–2, Strategy 2A and Video 10–3, 
Strategy 2B. Strategy 2A illustrates an 
infant having difficulty extracting bolus 
material through a nipple; in Strategy 
2B, the feeder provides jaw support, 
which helps stabilize the oral cavity 
and facilitates the baby’s management 
of the nipple. In our experience with 
infants, this kind of strategy, and iden-
tifying a nipple that allows the baby to 
control flow (neither too fast nor too 
effortful), is often quite successful.

Positions That Impact Pharyngeal 
Chamber Shape and Function

Capital flexion, extension, and rotation 
change the shape of the pharyngeal 
chamber, thus impacting bolus flow. 
Capital flexion alters the oropharyngeal 
space such that airway protection is 
facilitated for some patients (Loge-
mann, 1983). An example of a patient 
with supracricoid laryngectomy and 
only the arytenoid-epiglottis valve 
available for airway protection is seen 
using this strategy in Video 10–4. Strat-
egy 3 (companion website for Chapter 
10). In our experience, capital extension 
narrows the pharynx, closes the val-
leculae, and impacts mobility of the 
hyoid/larynx complex. Some patients 
with poor oral capabilities but good 
ability to protect the airway may ben-
efit from this posture. Capital rotation 
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diverts the bolus toward the oppo-
site side and can be very useful when 
pharyngeal constriction is incomplete, 
sometimes even when the impairment 
appears symmetric, but certainly when 
constriction and PES opening are asym-
metric (Logemann, Kahrilas, Kobara, 
& Vakil, 1989). Because it diverts the 
bolus to one side of the pharynx or the 
other (around the epiglottis in some 
patients), capital rotation may also be 
useful for patients with incomplete val-
lecular clearing, especially for a more 
viscous bolus. In our experience, when 
capital rotation is used to compensate 
for asymmetric pharyngeal wall func-
tion, the direction of most facilitative 
rotation is not completely predictable. 
In other words, in some patients, pha-
ryngeal transit is facilitated by rotation 
away from the affected side.

Facilitative maneuvers

This category of therapeutic strategy 
refers to physiologic postures or ges-
tures that have been demonstrated 
to improve swallowing efficiency or 
safety and that a patient can learn to 
use for these purposes. Such maneu-
vers differ from strategies discussed 
earlier in this chapter. Other catego-
ries of compensatory strategies (bolus 
manipulation, positional changes) can 
to some extent be imposed on the swal-
lower by a feeder. Facilitative maneu-
vers require sophisticated and active 
participation by the swallower, good 
muscular kinesthetic and propriocep-
tive sense, movement control, and abil-
ity to understand, learn, and apply the 
strategy during the swallow. For some 
patients, considerable time and effort 
will be required to develop the strate-

gies to the point of habituation. Thus, 
facilitative maneuvers are appropriate 
when less labor-intensive maneuvers 
fail. Some maneuvers are very familiar. 
Often patients who perceive their dys-
phagia are seen to apply these strate-
gies spontaneously: generally increased 
effort (during a single swallow or by 
repeating swallows), jaw thrust, and 
expectoration of pharyngeal residue. 
Other maneuvers are likely to be unfa-
miliar and more difficult to learn. These 
involve altering the extent and/or tim-
ing of laryngeal behaviors for swallow, 
with the goals of providing improved 
laryngeal closure for airway protec-
tion and/or improved PES opening for 
pharyngeal clearing. Another feature of 
facilitative maneuvers is that they may 
serve as interim strategies for patients 
who will experience improved swallow 
function in time, or for individuals who 
are not good candidates for rehabilita-
tion techniques that involve restoration 
of affected functions — for example, 
patients who have missing or perma-
nently altered swallow structures.

Maneuvers that attempt to recruit 
increased effort are probably the sim-
plest to learn and habituate. For these 
maneuvers, the patient is instructed to 
“swallow as hard as you can, squeez-
ing all your swallow muscles harder” 
or “after you swallow, swallow once (or 
twice or more).” At least one study has 
reported increased duration of tongue 
base contact and increased pharyngeal 
pressures with effortful swallow (Lazarus, 
Logemann, Song, Rademaker, & Kah-
rilas, 2002). Other authors reported no 
change in hypopharyngeal intrabolus 
pressure with increased effort, however 
(Bulow et al., 2003). Hiss and Hucka-
bee (2005), using manometry, reported 
a later onset of swallow but increased 
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pharyngeal pressures on effortful swal-
lows. These authors suggest, thus, that 
effortful swallow may be more appro-
priate for patients with weak pharyn-
geal constriction than those with pro-
longed pharyngeal transit times. In 
normal subjects, effortful swallow has 
been associated with increased dura-
tions of hyoid displacement, PES open-
ing, and laryngeal vestibule closure 
(Hind, Nicosia, Roecker, Carnes, & 
Robbins, 2001). In eight patients with 
pharyngeal dysfunction, effortful swal-
low was associated with reduced depth 
of bolus penetration into the larynx, but 
penetration was not prevented by the 
gesture (Bulow et al., 2003.

Maneuvers with the goal of pro-
viding improved airway protection 
include the frequently described supra-
glottic and super supraglottic maneuvers. 
These maneuvers seek to develop clo-
sure of the airway prior to bolus entry 
into the hypopharynx and to maintain 
closure throughout hypopharyngeal 
transit. These strategies are appropri-
ately offered to patients whose airway 
closure timing is delayed relative to 
bolus position in the pharynx for neu-
rologic (i.e., CVA) or anatomic (i.e., 
supraglottic laryngectomy) reasons 
and to patients whose supraglottic and 
glottic closure is incomplete. On lateral 
videofluoroscopy, delayed glottic clo-
sure is identified by aspiration prior to 
the swallow, as actual glottic closure 
cannot be seen in this view. Observa-
tion requires an anterior–posterior view 
of the larynx and vocal folds or, pref-
erably, endoscopic visualization of the 
larynx. On fluoroscopy, however, it is 
possible to observe the approximation 
of the epiglottis and arytenoid, that is, 
supraglottic structures, and to assess 
the competency of this gesture.

For the supraglottic maneuver, the 
patient voluntarily initiates airway 
closure before oral transit begins and 
reopens the airway after the swallow, 
releasing the breath audibly to blow any 
residual off the folds. The instruction 
may be: “Put the bolus in your mouth, 
hold your breath, and keep holding it 
as you swallow. When the swallow is 
done, let your breath go in a sudden, 
audible breath.” We typically do not 
instruct the patient to cough, because, 
in energetic and diligent patients this 
instruction has appeared to contribute 
to vocal abuse with characteristic vocal 
fold changes. However, the power of 
effective “hawk-spit” is illustrated in 
Video 10–5, Strategy 4 (companion 
website, Chapter 10) by a patient with 
a pill stuck in the valleculae.

For the “super” supraglottic maneu-
ver, the patient voluntarily and with 
effort initiates airway closure before 
oral transit begins. Effortful closure, 
such as is achieved when “bearing 
down” or fixing the upper body for 
heavy lifting, usually elicits supraglot-
tic laryngeal constriction, thus supple-
menting glottic airway protection. The 
instructions are as above, with the 
addition of this significant effort. Both 
supraglottic and super-supraglottic 
maneuvers can be extended to include 
more than one swallow at a time as  
long as pulmonary function supports 
holding the breath for longer than one 
swallow. Instructions would be: “Hold 
your breath hard, keep holding your 
breath while you drink as much as 
you want from this cup, stop drinking, 
then let your breath go suddenly and 
audibly.”

Another strategy involving submen-
tal and neck musculature is the Men-
delsohn maneuver (Jacob, Kahrilas, Loge-
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mann, Shah, & Ha, 1989). The behavior 
targeted is elevation of the larynx for 
a prolonged period. The maneuver has 
been demonstrated to increase both 
displacement and duration of hyoid 
movement during swallow (Kahrilas, 
Logemann, Krugler, & Flanagan, 1991; 
Wheeler-Hagland, Rosenbek, & Sapi-
enza, 2008) and to prolong PES opening 
(Boden, Hallgren, & Hedstrom, 2011). 
Other authors have reported differ-
ences in the timing/duration of addi-
tional swallow events with the Men-
delsohn maneuver (Kahrilas et al., 1991; 
Lazarus, Logemann, & Gibbons, 1993; 
McCullough et al., 2012). The maneuver 
is appropriately applied when video-
fluoroscopy reveals: (1) slowed transit 
of the bolus through the pharynx and 
PES, so that the PES closes before the 
bolus has been completely transferred 
and (2) incomplete PES opening, so that 
transit through the PES itself is slowed 
and it closes before the bolus has been 
completely transferred. The success 
of this maneuver in increasing or pro-
longing PES opening cannot be assessed 
clinically, even using techniques such 
as EMG feedback regarding activity of 
the hyoid elevators. Teaching involves 
identification of maximal hyoid/larynx 
elevation and then prolongation of this 
position during swallow.

An additional maneuver that has 
sometimes been effective, in our expe-
rience, is voluntary mandibular advance-
ment, also referred to in our clinic as a 
“jaw thrust.” In patients with limited 
PES opening but good control of oral 
structures, this maneuver has been 
observed on fluoroscopy to appar-
ently facilitate increased opening of 
the PES. The patient, after several failed 
attempts to swallow, is instructed to jut 
the jaw forward at the same time swal-

low is initiated. A video illustrating this 
maneuver is included on the compan-
ion website for Chapter 10 (Video 10–6, 
Strategy 5).

Facilitative devices

Facilitative devices modify the delivery 
of bolus material into the swallowing 
tract or change the shape of the tract 
in a manner that positively impacts 
swallowing efficiency and/or safety. 
For example, a syringe and catheter 
allow placement and delivery of the 
bolus to particular areas of the oral or 
pharyngeal cavities (see an example on 
the companion website for Chapter 10, 
Video 10–7, Strategy 6). These instru-
ments may be useful in bypassing cer-
tain structures incapable of adequately 
directing or propelling the bolus to the 
pharynx, or in facilitating movements 
conducive to bolus management.

Devices as simple as a modified 
spoon or a mandibular sling may allow 
management of food materials previ-
ously prohibited. In children, a variety 
of different nipples may aid and modify 
the delivery of liquid to the oral cavity. 
Different sizes and shapes of cups and 
bowls can also facilitate feeding and 
swallowing in both children and adults. 
A palatal augmentation appliance, or 
palatal prosthesis, is sometimes useful 
in reshaping the oral cavity in a manner 
that facilitates bolus manipulation. For 
example, lowering of a particular area 
of the palate, such as the palatal vault 
or certain portions of the posterior or 
lateral palate, may improve tongue-to-
palate contact for mashing or sealing a 
bolus or for propelling the bolus poste-
riorly (Logemann, 1983). Palatal appli-
ances are indicated in some patients 
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with dysphagia with restricted lingual 
mass or motility because of either surgi-
cal ablation or neuromuscular impair-
ment (Logemann, Kahrilas, Hurst, 
Davis, & Krugler, 1989; Wheeler, Loge-
mann, & Rosen, 1980). If nasal regurgi-
tation is present because of structural 
or neuromuscular impairment of the 
velopharyngeal port, the prosthesis 
may be extended to become a palatal 
lift or obturator. In rare instances, as in 
a patient with total glossectomy, a man-
dibular prosthesis may be of value in 
shunting bolus materials safely into the 
pharynx (Gillis & Leonard, 1983).

There is some evidence in stud-
ies of velopharyngeal dysfunction for 
speech that prosthetic appliances in the 
oral cavity (i.e., palatal lift appliances), 
may stimulate muscle activity (Blakely, 
1960, 1964, 1969; Blakely & Porter, 1971; 
Weiss, 1971; Wong & Weiss, 1972). For 
the most part, the available reports 
appear largely anecdotal. In fact, in 
one study (Shelton, Lindquist, Arndt, 
Elbert, & Youngstrom, 1971), objec-
tive measures were acquired before 
and after prosthesis reduction, with 
no significant changes noted for oral 
or nasal sound pressure level, nasal air 
pressure, articulation proficiency, or 
pharyngeal wall movement as seen on 
cine-fluorography.

In our clinical experience, however, 
it has occasionally been possible to 
reduce the size of a prosthetic appli-
ance as a consequence of perceptual 
improvements in speech. It has been 
presumed that the reductions were pos-
sible because of improved or increased 
muscle function in residual tissues, or 
even because of an increase in the bulk 
of residual tissues. Somewhat similarly, 
in the larynx, it has been our impres-
sion that augmentation of a fixed vocal 

fold on a temporary basis may have 
produced improved compensatory 
activity in the intact vocal fold, and 
perhaps prevented the development  
of less desirable compensatory behav-
iors, such as false-fold constriction/
medialization. These clinical impres-
sions are intriguing and suggest a 
potential for prosthetic appliances (or 
augmentative substances) that has not 
been fully explored.

Improved Initiation and 
Timing of Swallowing Events 
by Selective Stimulation

Implicit in some stimulation techniques 
is the belief that certain sensorineural 
thresholds critical to swallowing have 
been impaired and that these can be 
influenced, in particular, heightened, 
in a manner that impacts positively on 
the initiation, timing, and/or complete-
ness of swallow and various swallow-
ing events.

Primary to sensory cueing is orien-
tation, that is, alerting the patient to 
the task. Reduction of noise, light, and 
other distractions, selective position-
ing, and verbal cuing may all enhance 
the patient’s level of alertness. Verbal 
cues are general, such as the patient’s 
name or an instruction (such as “swal-
low,” “close your lips,” or “chew”), and 
may be accompanied by visual cues or 
demonstration. Children may benefit 
from additional orientation techniques. 
Rosenthal, Sheppard, and Lotze (1995) 
suggest that pre-feeding preparation 
may include rituals, attendance to state, 
including fatigue, readiness/playtime 
activities, and prosthesis placement. 
Morris and Klein (1987) have noted that 
a “ready state” may be enhanced by 
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such factors as soothing music. Sensory 
cues involving taste or smell can also 
be used to heighten alertness. During 
the feeding task itself, pacing of bolus 
delivery is suggested as a technique to 
help improve breath control and stam-
ina (Rosenthal et al., 1995). The useful-
ness of a particular technique or cue 
will vary depending on each patient’s 
individual needs and abilities and may 
require revision during the rehabilita-
tive process, depending on goals and 
progress.

Direct stimulation of oral-pharyngeal 
structures prior to introduction of a 
bolus has also been used in attempts to 
facilitate swallowing. For example, rub-
bing or massaging the gums provides 
sensory input that may serve to “alert” 
and “orient” oral structures. Alexan-
der (1987) suggests such preliminary 
preparation of cheek, lip, and tongue 
musculature using tactile/pressure 
input and muscular elongation. Graded 
pressure stimuli, firm to light touch, can 
also be applied to various muscles and 
muscle groups in preparation for func-
tional activities. Special brushes used 
to stroke the lips, tongue, and gums 
can provide further oral stimulation 
and, possibly, facilitate function. Use of 
an exaggerated suck in the oral stage 
of swallow has also been described as 
useful for facilitating the initiation of 
pharyngeal swallow (Logemann, 1997). 
Recent evidence suggests that both oral 
and trunk/limb tactile/kinesthetic 
stimulation in pre-term infants may 
facilitate development of oral feeding 
skills (Fucile, Gisel, McFarland, & Lau, 
2011, 2012).

Other types of mechanical stimula-
tion have also been considered. Fujiu, 
Toleikis, Logemann, and Larson (1994) 

experimented with mechanical tap-
ping, Sinclair (1970) with heavy and 
light stimulation of the posterior faucial 
pillars, and Kaatzke-McDonald, Post, 
and Davis (1996) with single and repeti-
tive touch. Power et al. (2004) used a 
vibratory stimulus at 5 Hz presented to 
the faucial pillars and described inhi-
bition of corticobulbar projections and 
lengthened swallow response times. 
Conversely, stimulation with a lower 
frequency stimulus (0.2 Hz) in the same 
study appeared to increase corticobul-
bar excitability, with no observed alter-
ations in swallow initiation latency, 
pointing to the need for understand-
ing specific effects of various stimuli 
on brain activity and swallow function 
prior to their wide clinical use.

Thermal stimulation, or icing, of the 
anterior faucial pillars by touching or 
stroking them with a chilled laryngeal 
(00) mirror, as noted earlier, has been 
shown in some studies to increase the 
speed of initiation of the pharyngeal 
swallow and improve timing of sub-
sequent swallowing events (Kaatzke-
McDonald, Post, & Davis, 1996; Laz-
zara, Lazarus, & Logemann, 1986). 
Other authors have demonstrated no 
substantial effect with this technique, 
however (Ali, Laundl, Wallace, deCarle, 
& Cook, 1996; Rosenbek, Robbins, 
Fishback, & Levine, 1991). Rosenbek 
et al. (1991) reported some immediate 
effects in CVA patients exposed to ther-
mal stimulation, but no residual effects 
at one month post-treatment. Martin 
(1994) reported thermal stimulation to 
be most effective when combined with 
other input modalities, including cog-
nitive stimulation and the presence of 
a bolus. Kaatzke-McDonald et al. (1996) 
reported an increase in swallow latency 
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(rather than the desired decrease) with 
cold stimulation, and no changes with 
touch or chemical (glucose, saline) 
stimulation. Knauer, Castell, Dalton, 
Nowak, and Castell (1990) reported no 
changes in resting pressure of the UES 
or swallow coordination using both 
thermal stimulation and a variety of 
pharmacological agents.

Of additional interest are recent 
studies demonstrating changes in cor-
tical behavior with electrical stimu-
lation which has been used either to 
increase muscular contractions directly 
by increasing motor input to involved 
muscles (as described previously) or to 
influence sensory input to reflex arcs 
associated with swallowing. Hamdy, 
Azia, Rothwell, Hobson, and Thomp-
son (1998) reported that electrical stim-
ulation of the pharynx (5 Hz) produced 
changes in the size of cortical motor 
representation involved in swallow. 
Interestingly, the increased size was 
bilateral but asymmetric and appeared 
to be associated with a decrease in the 
size of esophageal cortical represen-
tation. In a subsequent study, Fraser 
et al. (2002) monitored the effects of 
pharyngeal stimulation with tran-
scranial magnetic stimulation in acute 
onset, hemispheric stroke patients. The 
authors identified increases in cortical 
pharyngeal representation and excit-
ability, in particular in the undamaged 
hemisphere with 5-Hz stimulation for a 
period of 10 minutes. The changes were 
reportedly associated with improved 
swallowing function as well. On the 
other hand, stimulation with other 
frequencies resulted in inhibition of 
pharyngeal excitability and longer 
delays in swallow initiation, as defined 
by the authors. Such studies not only 

demonstrate both positive and adverse 
effects of stimulation on cortical and 
brainstem structures, but help provide 
a sound basis for rehabilitation efforts 
incorporating stimulation techniques in 
selected populations.

comPuter aPPlications 
in behavioral theraPies

Increasingly, computerized applica-
tions, or “apps,” are available for both 
clinician and patient use. In some cases, 
these can provide feedback regarding 
performance. In others, more compre-
hensive treatment tools are available. 
Though the digital devices that run 
these applications may not be within 
every patient’s budget, the applications 
themselves are often quite reasonable, 
even free. One that was developed at 
our center is called the iSwallow. The 
application works on Macintosh iPad, 
iPod, or iPhone platforms, and can  
be downloaded free (http://www.ucd 
voice.org/iSwallow/). This particular 
application includes media clips dem-
onstrating various exercises (as well 
as other maneuvers/strategies), and 
allows the clinician to assign particu-
lar activities to individual patients and 
then alert the patient when it is time (at 
home, during the day) to perform the 
exercise, as well as to track the actual 
practice activity. There are, in fact, so 
many applications currently available 
that we would recommend clinicians 
frequently search available resources 
for available possibilities (including 
the webpage for the American Speech-
Language-Hearing Association and 
ASHA’s special interest division in 
dysphagia).
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medical theraPies

Medical therapies designed specifically 
for the treatment of dysphagia of any 
cause have not been developed. Rather, 
therapies designed to treat the under-
lying medical condition resulting in 
dysphagia are the mainstay of medical 
therapy. The need to identify the etiol-
ogy of the dysphagia becomes all the 
more important so that appropriate 
treatment can be instituted.

Neuromuscular Disease

When a neuromuscular disease is the 
etiology of the dysphagia, it must be 
ascertained if the medical therapy 
appropriate for treating the condition 
has been maximized. For any patient 
with dysphagia, a review of other 
medications prescribed for the patient 
will help determine if any of them may 
contribute to dysphagia. Many drugs 
affect the cholinergic nervous system 
and are known to have an effect on 
swallowing (see Chapter 2). Occasion-
ally, the same drugs prescribed to treat 
the neuromuscular disease may have a 
deleterious effect on swallowing. A bal-
ance between therapeutic benefit and 
side effects must be achieved.

Gastroesophageal Reflux

GER may contribute to the swallow-
ing difficulties of an individual patient 
and to certain patient populations (e.g., 
asthma [Babb, Notarangelo, & Smith, 
1970; Duclone, Van Devenne, & Jovin, 
1987; Kendall et al, 2016], scleroderma, 
gastroparesis). Patients who demon-
strate a cricopharyngeal bar on the DSS 
are also at risk for reflux. In all such 

cases, an antireflux regimen is indi-
cated. Reflux precautions should also 
apply in any patient who has been iden-
tified by the swallow team evaluation to 
be at risk for aspiration  — for example, a 
patient with glottic incompetence.

In our practice, antireflux recom-
mendations begin with behavior modi-
fications. Patients are advised not to 
eat before bedtime. The last meal of 
the day should be at least 3 hours and 
preferably 4 hours before the patient 
assumes a supine position. No bedtime 
snacks are allowed. Digestion and gas-
tric emptying will have adequate time 
to be completed while the patient is 
upright and gravity aids in minimizing 
the increased risk of reflux that exists 
during this period. Once the patient 
does go to bed, it is recommended 
that the head of the bed be elevated 
by 4 to 6 inches. The effect of gravity 
is therefore never completely removed. 
Patients are advised to use blocks 
under the front feet of the bed. This is 
more effective than trying to elevate 
the head with the use of pillows alone, 
as with this method patients will often 
assume a more supine position during 
sleep. Prior to going to bed, it is recom-
mended that the patient take an antacid 
medication. This will neutralize any 
residual acid in the stomach and dimin-
ish the irritation to the upper aerodiges-
tive tract should the patient experience 
reflux during the night.

Throughout the day, but especially 
at the evening meal, it is recommended 
that certain foods be avoided. These are 
foods thought to increase gastric acid-
ity or to lower the resting tone of the 
lower esophageal sphincter. In addi-
tion, foods that result in a diuresis, 
such as caffeine-containing beverages, 
are to be avoided to prevent dehydra-
tion. Our list includes coffee, tea, pep-
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permint, chocolate, citrus fruits, and 
alcohol. Meals high in fat content are 
known to increase the risk of reflux 
and a low fat diet in general is recom-
mended. Patients are also advised not 
to use tobacco.

If behavior modification alone is not 
adequate to control reflux symptoms, 
specific medications can be added to the 
regimen. H2-blockers, such as cimeti-
dine and ranitidine, are a standard 
therapy and can now be purchased 
over the counter. Our own preference is 
to have patients take these medications 
at a dose proven to be effective. Thus, 
medications are prescribed for them 
with specific recommendations for the 
dose and schedule believed to be most 
appropriate for their condition. When 
symptoms persist despite the use of 
H2-blockers, proton-pump inhibitors, 
such as omeprazole and lansoprazole, 
can be prescribed. These medications 
are more powerful than the H2-blockers  
in terms of decreasing gastric acid pro-
duction but have an increased risk of 
side effects. Typically, proton-pump 
inhibitors are prescribed for a period 
of 2 to 3 months. Longer use of proton- 
pump inhibitors has been associated 
with an increased risk of osteoporosis, 
pneumonia, vitamin deficiency and as- 
sociated neuropathy, and Alzheimer’s 
disease (Eusebi et al., 2017). Once the 
symptoms of gastric reflux have been 
controlled for this period of time, 
the proton-pump inhibitors will be 
replaced by H2-blockers. If the patient 
tolerates this change, H2-blockers can 
be used long term, if indicated.

Xerostomia

Xerostomia impedes bolus lubrica-
tion and bolus flow and is deleterious 

to oral mucosal and dental health and 
esophageal GER defense (Zide, 1990). 
Poor bolus flow results in bolus residue 
on the surfaces of the tongue and pal-
ate and in the crevices and on the walls 
of the pharynx, placing the patient at 
risk for aspiration after the swallow. 
Predictably, in a swallower with xero-
stomia, residue is likely to increase 
with viscosity of the bolus, increasing 
the risk of aspiration of a potentially 
obstructive bolus. Treatment of xero-
stomia includes maximizing hydration, 
limiting mouth-breathing, minimizing 
use of products that would contribute 
to xerostomia (including many medica-
tions, mouthwashes, and toothpastes 
containing alcohol) or favor increased 
oral bacterial growth. We also recom-
mend maximizing general hydration 
and oral hygiene, using one or a com-
bination of over-the-counter products 
or the prescription drug pilocarpine. 
Patients with xerostomia need to avoid 
potentially irritating foods (acidic and 
pepper-hot) because of oral sensitiv-
ity. Strategies to wet the bolus carefully 
during oral preparation prior to initia-
tion of oral transit can improve com-
pleteness of oral and pharyngeal transit. 
Certain factors (i.e., Sjögren’s syndrome 
and related autoimmune conditions, 
radiation effects, medications that dry 
mucosal tissues or decrease salivary 
flow, iron or vitamin (B12) deficiency) 
predispose patients to xerostomia and 
are therefore important to identify dur-
ing evaluation.

surgical theraPies

Although many forms of dyspha-
gia respond to nonoperative therapy, 
selected conditions may benefit from 
surgical therapy. To identify these 
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lesions and conditions, a thorough 
understanding of the physiology of 
swallowing is necessary (see Chapters 1 
and 2). Successful swallow depends on 
the normal functioning of a number 
of structures acting as sphincters or 
valves that sequentially close and open 
to permit bolus material into the upper 
esophagus. Other structures, including 
the oral cavity, pharynx, and esopha-
gus, must expand and compress to first 
propel and then clear bolus material 
as it moves through the aerodigestive 
tract. Dysphagia secondary to struc-
tural or anatomic abnormalities that 
result in incompetence should lead the 
clinician to consider surgical correction. 
Careful evaluation of individual cases 
must be performed to ensure that the 
defect lends itself to surgical correc-
tion. In cases where structural integrity 
of the oral cavity and pharynx have 
not been compromised, but muscular 
weakness is the etiology of the dyspha-
gia, surgery can occasionally improve 
the condition by repositioning struc-
tures into an arrangement more favor-
able for weakened muscle contraction.

The first sphincter function in swal-
low comprises the lips and oral muscu-
lature. Oral-labial incompetence results 
in drooling and poor bolus preparation. 
Both the clinical and dynamic swallow 
study may reveal loss of the test bolus 
onto the chin and difficulty with bolus 
positioning within the oral cavity. Sur-
gical therapies designed to release con-
tractures that prevent oral closure or 
are designed to recreate an intact orbi-
cularis oris muscle can improve dys-
phagia caused by this type of defect 
(Morris, Bardach, Jones, Christiansen, 
& Gray, 1995).

During oral preparation of the bolus, 
the soft palate contacts the base of the 

tongue to create the oral-pharyngeal 
valve, which prevents the bolus from 
entering the pharynx prematurely. 
Defects of the soft palate, as in the case 
of a cleft palate or an oropharyngeal 
cancer resection, can prevent closure of  
the valve and may allow early entry 
of the bolus into the pharynx. The soft 
palate elevates during the pharyngeal 
phase of the swallow to become a key 
element of the nasopharyngeal sphinc-
ter. Nasal regurgitation, therefore, is 
another consequence of a soft palate 
defect. Both early pharyngeal penetra-
tion and nasal regurgitation can be 
identified during a DSS. Soft palate 
tissue defects and soft palate muscular 
weakness may be surgically repaired 
with local flaps such as a superiorly 
based pharyngeal flap (Stepnick & 
Hayden, 1994). Palatal obturators are 
also an option for correction of palatal 
soft tissue defects or muscle weakness 
and should be considered along with 
surgical therapy.

The tongue plays a major role in 
bolus preparation and is a key element 
of the oropharyngeal valving mecha-
nism. It also creates the primary driv-
ing forces in oral and pharyngeal bolus 
propulsion. Adequate tongue mobil-
ity is crucial for these functions, espe-
cially for pharyngeal bolus propulsion. 
When the tongue is tethered anteriorly 
or laterally, such as after a floor of the 
mouth cancer resection, a DSS may sug-
gest poor pharyngeal contraction as the 
tongue’s restricted mobility precludes 
adequate contact with the posterior 
pharyngeal wall during the pharyngeal 
phase of the swallow. In some cases, 
reconstruction at the time of resection 
may include procedures designed to 
minimize tethering. In others, second-
ary surgical therapy may be indicated 
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to improve mobility. A tissue defect of 
the tongue base results in the loss of 
tongue bulk and, like mobility impair-
ment, may be apparent in poor pharyn-
geal constriction on the DSS. It is impor-
tant to clinically differentiate problems 
related to loss of bulk, as opposed to 
loss of mobility. Tongue bulk defects 
may improve with surgical replacement 
of lost tissue with local, regional, or free 
tissue flaps (Anthony, Singer, & Mathes, 
1994; Bodin, Lind, & Arnander, 1994; 
Harries, 1996; Pauloski, Logemann, Fox, 
& Colangelo, 1995; Wolff, Dinemann, & 
Hoffmeister, 1995).

Defects of glottic valving, such as 
occur with vocal fold paralyses, result 
in poor vocal fold closure during deglu-
tition. Aspiration of the bolus during 
the pharyngeal phase of the swallow, 
as the bolus passes by the elevated lar-
ynx, can typically be detected on the 
DSS. Several surgical alternatives are 
available for the correction of vocal fold 
paralyses and other causes of glottic 
incompetence (Carroll, Rosen, & Soose, 
2011). However, it must be kept in mind 
that vocal fold medialization may not 
always be successful in eliminating aspi-
ration (Yip, Kendall, & Leonard, 2005).

Once the bolus has been prepared to 
be swallowed and has been propelled 
into the pharynx by the base of the 
tongue, the UES must open to allow 
passage of the bolus into the upper 
esophagus. The process involves relax-
ation of the cricopharyngeus muscle 
followed by the active anterior/supe-
rior displacements of the hyoid and lar-
ynx that actually open the PES. Factors 
that affect relaxation, or produce fibro-
sis of the muscle, as well as factors that 
limit hyoid and larynx displacements, 
may all result in impaired opening, 
that is, cricopharyngeal dysfunction. 

Cricopharyngeal achalasia, defined as 
a failure of the cricopharyngeus m. to 
relax, may result from neuromuscular 
disease (McKenna & Dedo,1992; St. 
Guily et al., 1994) or GER (St. Guily et 
al., 1995). The cricopharyngeus muscle 
or PES may also fail to open for other 
reasons — for example, fibrosis related 
to radiation. On the DSS, cricopha-
ryngeal dysfunction may appear as a 
“cricopharyngeal bar” or by decreased 
diameter of the maximum UES open-
ing. The fluoro study cannot differenti-
ate between failed relaxation and other 
causes of dysfunction. And neither the 
DSS nor UES manometry has consis-
tently predicted patients who will ben-
efit from surgery (McKenna & Dedo, 
1992; Shaw et al., 1996). On the other 
hand, there is evidence to suggest that 
cricopharyngeal myotomy can correct 
failure of cricopharyngeal relaxation as 
evaluated with manometry (Ellis, 1995; 
Ozgursoy & Salassa, 2010; Schmitz, 
Bitonti, & Lemke, 1996).

A study of 20 patients treated at our 
center by cricopharygeal myotomy for 
cricopharyngeal dysfunction used vid-
eofluoroscopic swallow studies before 
and after repair to evaluate patients. 
Prior to myotomy, the mean PES open-
ing size for a 3-ml bolus was 0.30 cm ± 
0.17, or 57% of the mean from 60 nor-
mal controls (0.52 cm ± 0.15) (p < 0.001). 
After repair, the mean PES opening for 
the same bolus size improved to 0.51 
cm ± 0.16 (p < 0.0001). The PES open-
ing size in patients who had under-
gone repair was comparable to that 
of the normal controls (p > 0.05) (Yip, 
Kendall, & Leonard, 2005). Our center 
has also described pharyngeal dilation 
with prolonged obstruction at the UES 
related to cricopharyngeal bar or Zenk-
er’s diverticulum (Belafsky, Rees, Allen, 
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& Leonard, 2010). Pharyngeal dilation, 
or an enlarged pharynx at rest, may 
interfere with complete clearance of 
bolus material from the pharynx during 
swallow. A recent study of cricopharyn-
geal myotomy performed in 54 patients 
(Allen, White, Leonard, & Belafsky, 
2011) revealed that although both UES 
opening and pharyngeal constriction 
were improved, the pharynx remained 
dilated. At our institution, this evidence 
has led to more aggressive treatment of 
cricopharyngeal bar in some patients.

Other procedures currently being 
tested may hold promise for patients 
with limited PES opening. As noted, in 
some cases, the limited opening size of 
the PES is not due to inability of the cri-
copharyngeus m. to relax, but is due to 
other mechanical factors that preclude 
the active opening of the PES. For exam-
ple, patients with weak or ineffective 
pharyngeal constriction, and/or with 
limited anterior-superior movement 
of the hyoid-larynx complex may be 
unable to open the PES or propel bolus 
material through it, even if the crico-
pharyngeus m. relaxes. Belafsky (2010) 
has described a “swallow expansion 
device” that will permit an individual 
to manually open the PES by pulling 
on a surgically implanted device that 
advances the cricoid cartilage dur-
ing swallow. This device is currently 
in the development stages but may 
eventually offer potential for oral eat-
ing to selected patients (see Video 10–8,  
Swallowing Expansion Device [SED]: 
Fluoroscopy and Video 10–9, Swallow-
ing Expansion Device [SED]: Endos-
copy on the companion website).

Another strategy for improving PES 
opening is dilation (or dilatation), often 
serial dilations. Dilation involves the 
use of a catheter with an inflatable bal-
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loon placed through the PES to, in effect, 
“stretch” it. Belafsky (2012) has devel-
oped a “double-balloon” dilator that 
more closely approximates the actual 
opening orifice, allowing greater open-
ing diameters to be achieved. An exam-
ple of the procedure is included on the 
companion website (see Video 10–10, 
Double Balloon Dilation).

Hyoid/larynx elevation is as impor-
tant for PES opening as is circopharyn-
geal m. relaxation. The anterior and 
superior displacement of the hyoid and 
larynx during swallowing exerts a pull 
on the upper esophagus, opening the 
PES. Without this pull, even a relaxed 
PES may not open. It is often difficult 
to distinguish patients who fail to relax 
the PES from those who fail to elevate 
the hyoid/larynx complex. The under-
lying pathology of the dysphagia and 
the clinical presentation of the patient 
are currently the best distinguishing 
features of these two patient groups. 
Patients with fibrosis of the suprahy-
oid muscles following head and neck 
radiation, previously removed supra-
hyoid muscles, or weakened suprahy-
oid muscles following stroke may be 
unable to elevate the hyoid. The DSS 
in these cases is likely to demonstrate 
diminished hyoid bone elevation and 
poor larynx-to-hyoid approximation, in 
addition to failure of the PES to open. 
Surgical therapy to correct this problem 
has not been performed extensively. 
The largest experience with surgery 
to elevate the hyoid and larynx has 
been in patients with obstructive sleep 
apnea in which the surgery is done to 
permanently enlarge the upper airway 
(McBride & Ergun, 1994; Riley, Powell, 
& Guilleminault, 1994; Sher, Schecht-
man, & Piccirillo, 1996). Long-term 
dysphagia has not been reported in this 
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patient population, and no prospec-
tive studies to assess the PES opening 
in this patient population have been 
performed. Anecdotal experience with 
surgical correction of poor hyoid and 
laryngeal elevation in dysphagia has 
been successful, however (Kendall, 
Leonard, & McKenzie, unpublished 
data). Patients who appear to be optimal 
candidates for the procedure are those 
who demonstrate an inability to close 
the laryngeal vestibule during swallow 
but who do have normal (for example, 
non-radiated) anterior neck tissue.

Long-term failure of the PES to 
relax may result in development of a 
Zenker’s diverticulum. This condition 
is an out-pouching of the pharyngeal 
mucosa above the circopharyngeaus 
m. and between the inferior pharyn-
geal constrictor fibers. The pouch has 
no muscular wall. Food and liquids 
collect in the pouch and may be regur-
gitated hours after ingestion. Retained 
material in the pouch is at risk for aspi-
ration. Surgical correction of a Zenker’s 
diverticulum can be performed either 
endoscopically or from an external 
approach. A complete myotomy of the 
cricopharyngeus muscle is important 
for the success of the surgery and avoid-
ance of recurrence (Albers, Kondo, & 
Bernardo, et al., 2016).

Esophageal achalasia and strictures 
are often treated with esophageal dila-
tions. The swallow study does not 
routinely include an evaluation of the 
entire esophagus but the anterior-poste-
rior (A/P) screen previously described 
is often helpful in identifying proximal 
strictures in patients after laryngec-
tomy. The finding of a narrowing that 
does not change during bolus passage 
is suggestive of a stricture. The defini-
tive diagnosis is made on endoscopy, 

which can be immediately followed by 
dilation if a stricture is identified.

Dysphagia is often multifactorial. 
Surgical therapy may be able to correct 
part of the problem but often other dif-
ficulties will persist. Patients need to be 
counseled about the limitations of sur-
gery so that their expectations will be 
realistic. An immediate return to nor-
mal swallow is unusual. Progress after 
surgery is more likely to be gradual, 
and a period of postoperative swallow 
therapy may be required to realize the 
fullest benefit from surgery.

treatment imPlementation 
and Follow-uP

When an appropriate treatment plan 
has been finalized for a patient, it is 
the task of the dysphagia team to com-
municate the plan to the patient and all 
relevant caregivers. The report accom-
panying the plan will include summa-
ries of the patient’s medical and feeding 
history, and descriptions of procedures 
performed as a part of dysphagia as- 
sessment. Objective measures from the 
patient’s performance on the DSS are 
compared with available normative 
data and summarized in terms of oral, 
pharyngeal, laryngeal, and esophageal 
function. Any pertinent additional 
observations are noted, and a summary 
statement of the patient’s current capa-
bilities and impairments is offered.

The summary of findings from the 
clinical and radiographic evaluations 
should include conclusions that the 
referring professional may not be able 
to draw independently, that is, what 
the findings suggest about the etiol-
ogy and severity of the impairment, 
its impact on nutrition and respiratory 
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health, and prognosis for improve-
ment. For example, research from our 
own institution indicates that, in post-
CVA patients, a pharyngeal transit time 
between 3 and 5 seconds is associated 
with a 48% increased risk of develop-
ing aspiration pneumonia (Johnson, 
McKenzie, Rosenquist, Lieberman, & 
Sievers, 1992). Such information, when 
available, is included in the summary 
as an indication of the potential impact 
of the dysphagia on the patient’s respi-
ratory health. In another case, a major 
feature of the dysphagia might be poor 
hypopharyngeal clearing. An appro-
priate summary would categorize the 
severity of the impairment, suggest its 
etiology in terms of pharyngeal func-
tion (weak pharyngeal constriction, 
inadequate hyoid/laryngeal elevation, 
poor PES opening), and remark on the 
increased risk of aspiration following 
the swallow. With the summary com-
plete, recommendations from the team 
are enumerated. Presented in Table 10–2  
are items our own team considers in 
determining each patient’s risk and 
potential for oral eating.

It is extremely important that the 
plan be disseminated not just to care-
givers in the patient’s immediate envi-
ronment, but to all those who are likely 
to be a part of the patient’s life until at 
least reevaluation is planned. If there 
are timing variables in the plan, that 
is, it has been recommended that the 
patient be on a liquid diet for a particu-
lar amount of time, then be advanced 
to a different diet, and so on, it will be 
critical to note the starting date of the 
plan in such a way that this information 
is not lost if the patient is moving from 
one setting to another. Members of the 
team who should be contacted in the 
event of a question regarding the treat-

ment plan also need to be clearly indi-
cated in the written version of the plan. 
In our setting, copies of the plan will be 
included in the patient’s medical record 
but will also be posted at bedside, 
included in hospital discharge plans, 
and provided to the patient’s primary 
care and referring physicians. If a final 
report is not yet available prior to dis-
charge, then oral or handwritten sum-
maries are used. A particularly valuable 
practice is to encourage the patient, 
family members, and available caregiv-
ers to meet with one or more members 
of the team to review findings from the 
evaluation and to discuss the treatment 
plan at length. This investment in time 
and communication is typically edu-
cational for all participants and helps 
to ensure optimal implementation of  
the plan.

Recommendations for follow-up are  
included in the report, but it is the 
responsibility of the patient’s refer-
ring physician to monitor the patient 
and determine the need for follow-up 
visits or reevaluation. Few generaliza-
tions are possible regarding the timing 
of re-evaluation, because this must be 
tailored to an individual patient. How-
ever, it is often dependent on meeting 
certain objectives or completing other 
treatments. For example, it may be rec-
ommended that a head and neck cancer 
patient return for reevaluation when 
strategies for airway protection have 
been learned in therapy and can be con-
sistently performed. Upon demonstra-
tion of this capability, changes in diet 
can be considered. In a patient recover-
ing from stroke, on the other hand, tim-
ing of follow-up may be more related to 
a change in the patient’s general condi-
tion, in particular if the patient is more 
aware, or alert, or cognitively intact, 
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table 10–2. ucDavis: potential and risk for oral intake

Pt. Name _______________________ MR# _____________ Date __________ ToTAL: ______

Diagnosis _____________________________________ EAT ____________ FOIS ____________

proGNoSIS For orAL eATING:
0. stable 1. improvement expected 2. Decline expected

DISeASe/coNDITIoN ImpAcT oN eATING/DeGLUTITIoN:
1. unclear/na 1. minimal/mild    2. moderate    3. severe

phYSIcAL STATUS:
positioning for meals

1. upright/sitting 1. assisted/upright for meals   2. positioning Difficult

oral control

0. Wnl  1. reduced 2. impaired

oral care Dentition

0. Wnl  1. poor oral hygiene 0. Wnl  1. edentulous/missing teeth

pulmonary status

0. Wnl  1. sedentary/min. exercise  2.  hx aspiration  3. known lung  
pneumonia(s)   Disease

nutritional status eating method

0. Wnl  1. malnourished/obese 0. oral  1. some oral/tube  2. nonoral

aerodigestive tissue health

0. Wnl 1. Dryness/thick secretions 2. sensory impairment 3.  markedly altered 
(res., rad., fibrosis)

coGNITIVe STATUS:
0. understands/Follows  1.  understands/Follows  2. unable to understand/ 

with assistance Follow

SocIAL STATUS:
0. independent  1. assisted with good support  2.  assisted with no/

marginal support

FLUoro FINDINGS (15 to 20-ml bolus):
Bolus mgmt (fluoro):  0. Full range  1. limited (1 to 3ml)

aspiration/penetration   0. no asp/pen.  1. asp/pen controlled with strategies  
2. asp not wellcontrolled 

tpt (secs)  0. Wnl 1. >1 sd 2. >2 sd

hmax (cm) 0. Wnl 1. <1 sd 2. <2 sd

pesmax (cm) 0. Wnl 1. <1 sd 2. <2 sd

hl (cm) 0. Wnl 1. <1 sd 2. <2 sd

pcr (cm2) 0. Wnl 1. >1 sd 2. >2 sd

pahold (cm2) 0. Wnl 1. >1 sd 2. >2 sd
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then changes in diet may be appropri-
ate. In other instances, it may be recom-
mended that a patient return for follow-
up when other therapies have been 
completed. For example, a head and 
neck cancer patient who is undergoing 
postoperative radiation may need to 
return at the end of this treatment. Or a 
patient with myasthenia gravis may be 
asked to return when medical therapy 
for the condition is stabilized. Patients 
with feeding tubes need to be moni-
tored, in particular if it is likely/pos-
sible that they may be able to resume 
total oral eating. Whatever the individ-
ual circumstances, it is important that 
any changes from the treatment plan 
in effect be monitored carefully by the 
patient’s caregivers, and that re-evalu-
ation be initiated when there is reason 
to suspect that the patient’s capabilities 
have altered, for better or worse, in a 
way that raises new questions about the 
safety and efficiency of swallowing/
food management.

In a busy clinical practice, it is easy 
to be so overwhelmed with the day-to-
day problems of individual patients 
that there may be little provocation for 
retrospection about groups of patients. 
However, if we are to benefit from more 
than just repetition (i.e., performing 
dysphagia assessments on a large num-
ber of patients), it is necessary to build 
time into the schedule for scrutiny and 
critical review. One practice that has 
proved useful to our team is to periodi-
cally ask a question of ourselves — for 
example, how often have we observed 
a pseudovalleculae in laryngectomized 
patients, and are there similarities in 
these patients’ surgical reconstructions, 
or how many of our head and neck can-
cer patients were swallowing without 
difficulty within 6 months of postoper-

ative radiation therapy, and how many 
of these underwent dysphagia therapy? 
One or two team members typically 
assume responsibility for researching 
our records for relevant data, which are 
then presented in preliminary form to 
the team. The group discussions gen-
erated by these exercises have led to a 
better understanding of swallowing, 
particular patient populations, and sur-
gical and medical variables that influ-
ence swallowing, and have even gener-
ated more formal research projects. Our 
approach to assessment and treatment 
is subject to continual change as a con-
sequence of such retrospective review, 
hopefully in ways that advance our 
care of patients.

record keePing

Our team evaluates and treats several 
hundred patients each year, and our 
disordered populations include neuro-
genic, head and neck cancer, pediatric 
and adult, and patients who are other-
wise healthy with vague complaints of 
swallowing difficulty. Though many 
computerized tools for clinical record 
keeping are now available, we have 
also found great value in keeping track 
of details of various patient sub-groups. 
For example, a head and cancer data-
base utilized in our clinic is presented 
in Figure 10–2A–E. The data entered 
reflect, in this case, information consid-
ered important not only to dysphagia 
clinicians involved with this popula-
tion, but also to physicians involved in 
managing their care. Recorded in the 
database are fields reflecting details of 
a patient’s cancer (Figure 10–2B and 
10–2C), as well as information pertinent 
to swallow function, including results 
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Figure 10–2. A. information entered into patient demographic portion of head and 
neck cancer database. B. Details of patient’s disease can be stored here. continues

B

A
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Figure 10–2. continued c. patient’s risk factors are noted. D. information from fluoro
scopic swallow study. continues

D

c



 10. the treatment plan 209

of videofluoroscopy (Figure 10–2D and 
10–2E) and other exams. The database 
is useful in tracking changes in an indi-
vidual patient over time or treatment 
and is also of great value for research 
purposes — for example, identifying 
mechanical impairments identified on 
fluoroscopy in a particular subgroup of 
head and neck cancer patients. Though 
time and skill are involved in develop-
ing such a tool, in our experience the 

effort has been, without doubt, useful 
to both clinical and research purposes.

evaluating eFFects 
oF time/treatment

As noted, many patients are followed 
over time and treatments by our team. 
It is imperative that we have good, that 
is, valid and reliable, assessment tools 

Figure 10–2. continued e. information from multiple studies can be compared.

e
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not only to diagnose dysphagia, but 
also to track change in our patients. 
An excellent way to do this is to exam-
ine biomechanical measures of swallow 
before and after treatments, or across 
time. The DSS has proven to be an inte-
gral part of our repertoire in treatment 
evaluation, allowing us to quantify 
changes in bolus transit times, swallow 
gesture times, and structural displace-
ments associated with our interven-
tions in a standardized manner. We 
have used this tool to assess effects of 
behavioral therapies, medical manage-
ment strategies, and various surgeries. 
We have also used the DSS to help mon-
itor changes in patients with, for exam-
ple, degenerative conditions that may 
eventually require them to consider 
nonoral methods of eating. Manometry 
is a related biomechanical tool used to 
document changes in swallowing pres-
sures associated with time or treatment 
(discussed in Chapter 9).

Other observations from fluoroscopy 
studies do not provide quantitative 
data pertinent to bolus transit timing or 
swallow gesture displacements but do 
provide insights into swallowing func-
tion, including simply the presence of 
aspiration or penetration. Aspiration 
may be seen on an initial study and 
be absent on a subsequent study. The 
Penetration-Aspiration Scale is an ordi-
nal scale that provides a more objective 
rating of these subjective observations, 
including the extent of bolus entry into 
the airway and the patient’s ability to 
respond/clear this stimulus (Rosen-
bek, Robbins, Roecker, Coyle, & Wood, 
1996).

Additional evidence of the effects of 
time/treatment may be based on other 
types of imaging studies. For example, 
a chest x-ray that helped document 
aspiration pneumonia also provides 

evidence of lung recovery. Endoscopy 
of the pharynx, larynx (see Chapter 4), 
and/or the esophagus (see Chapter 9) 
is another imaging tool that can be 
used to monitor a patient’s progress 
with behavioral, medical, or surgical 
interventions. Laboratory studies are fre-
quently a part of treatment assessment. 
For example, a CBC (complete blood 
count) can establish or rule out an infec-
tious or inflammatory disease, and a 
nutritional evaluation may include 
the determination of serum protein 
and albumin levels (see Chapter 12) 
important to improved nutrition. Spe-
cial studies include pH testing to moni-
tor the effects of medication or surgery 
on reflux events (see Chapter 17), and 
scintigraphy, used to determine percent 
of bolus material aspirated.

Many other criteria can be included 
in assessing outcomes. Clinical evidence 
of a patient’s ability to move from non-
oral to oral feeding and of reductions 
in time required for oral feeding or in 
restrictions necessary for oral eating 
are examples of extremely useful vari-
ables to consider in assessment. Stable 
weight or weight gain, normal temper-
atures, and improved ability to manage 
saliva are similarly useful as signs of a 
patient’s improving condition. Mea-
sures that incorporate patients’ own 
appraisals of their eating or swallow-
ing abilities are increasingly recognized 
as important. These might be classified 
as self-assessment tools. One that was 
developed at our institution and is used 
routinely is the EAT-10 (Belafsky et al., 
2008). The American Speech-Language-
Hearing Association has developed 
the NOMS (National Outcomes Mea-
surement System), which includes 
a section on dysphagia and assesses 
patients’ functional progress and sat-
isfaction with their progress (ASHA, 
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http://www.asha.org). Two additional 
survey tools that have undergone 
extensive development are the SWAL-
QOL (swallowing quality of life) and 
SWAL-CARE (swallowing quality of 
care) (McHorney et al., 2000; McHor-
ney, Bricker, Robbins, Kramer, & Rosen-
bek, 2000; McHorney et al., 2002). These 
instruments are designed for patients 
with oropharyngeal dysphagia, and 
involve the completion of a set of ques-
tions pertinent to social, psychological, 
and cultural domains of swallowing/
eating function and to patients’ per-
ceptions of the quality of care received 
for their dysphagia. In a recent study 
(McHorney, Martin-Harris, Robbins, & 
Rosenbek, 2006), associations between 
the two survey tools and results of vid-
eofluoroscopy studies were examined 
in 386 patients. The Penetration-Aspi-
ration Scale previously referenced was 
used to evaluate the fluoroscopy stud-
ies. Interestingly, though not surprising 
to clinicians, relationships between the 
surveys and the Penetration-Aspiration 
Scale were generally weak. The authors 
suggest that this reflects evidence of 
not only a generally recognized lack of 
covariance between patient-based mea-
sures of function and clinician-based 
measures, but also the need to consider 
both in evaluating treatment effects. 
This is a point well taken, in our opin-
ion. No single test, study, or opinion 
is likely to adequately and accurately 
assess changes with time or treatment.

the team aPProach

Nowhere is the advantage of a multidis-
ciplinary approach to dysphagia assess-
ment more obvious than in the team-
developed treatment plan. Etiologies 
of dysphagia cross many disease and 

disorder categories. The bodily systems 
that contribute to, or are affected by, 
dysphagia are extensive in number and 
are complex. Potential treatments range 
from medical, to surgical, to behavioral. 
And the implications of dysphagia for 
an individual’s physical, mental, and 
social well-being can be enormous. An 
effective treatment plan must reflect 
this understanding of the dysphagia 
gestalt, and this requires, in our opin-
ion, as many relevant and thoughtful 
specialty resources as we can bring to 
bear. The likelihood of failing to recog-
nize salient features of either the patient 
or the disorder is minimized, and the 
likelihood of developing an appropri-
ate model for treatment is maximized. 
To some extent, of course, the effective-
ness of a team is determined by the rel-
ative strengths of each member and by 
the interprofessional dynamics present 
in team activities. But the opportunity 
to share expertise, to formulate objec-
tives for treatment that reflect each spe-
cialist’s concerns and knowledge base, 
and to then collectively prioritize the 
components of the plan is well worth 
the effort required to establish a team 
and to maintain whatever diligence is 
necessary to ensure that it functions 
effectively as a team.

study Questions

 1. What factors, beyond the results of 
instrumental evaluations, should 
be considered in making treatment 
recommendations for a patient?

 2. What are some of the indications for 
recommending exercises designed 
to improve strength or mobility of 
structures?

 3. Would respiratory exercises ever 
be considered appropriate for a 
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patient with dysphagia? Under 
what circumstances?

 4. What is the IOPI? The Shaker exer-
cise? What are they designed to do? 
Is there evidence to support their 
effectiveness?

 5. How might electrical stimulation 
affect a muscle? What is meant by 
“selective stimulation”?

 6. What characteristics of a bolus 
might be manipulated to facilitate 
swallow?

 7. What are “postural compensa-
tions,” and how might they facili-
tate swallow?

 8. Do “facilitative maneuvers” require 
more from a patient than other 
strategies? Why? What are some of 
these maneuvers, and why/when 
would each be implemented?

 9. What behavioral recommendations 
to patients are typically included in 
reflux management?

10. What might be useful treatments in 
managing xerostomia?

11. Which of the following might bene-
fit from a surgical procedure? What 
kind of procedure(s)?
a. Oral closure defects
b. Velopharyngeal valve failure
c. Reduced pharyngoeseophageal 

opening size
d. Esophageal stricture

12. What types of assessment tools 
might be useful in determining the 
effects of time or treatment?
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11
Nursing Evaluation and Care 

of the Dysphagic Patient

Ann e. F. Sievers

Early identification of patients with 
dysphagia is important to maintain 
nutritional requirements, to protect the 
airway during swallow and to prevent  
untoward complications. In a hospital-
ized patient, a nurse may be the first 
person to recognize the signs and symp-
toms of dysphagia. The nurse also plays 
a major role in implementing ongoing 
strategies for treatment, particularly as 
these relate to alternative feeding meth-
ods or monitoring of dietary recom-
mendations and restrictions. Commu-
nication of pertinent information to the 
physician managing the patient’s care, 
other professionals, the patient, and his 
or her family members or significant 
others in the patient’s life is an inte-
gral part of the nurse’s responsibility. It 
therefore is incumbent on the dyspha-
gia team nurse and the staff nurse to be 
knowledgeable about the person with 
dysphagia, including symptoms, risk 
factors, complications, and overall plan 

of care. This chapter addresses, first, 
the role of the nurse in observing and 
evaluating patients with, or at risk for, 
dysphagia and, second, the role of the 
nurse in the ongoing care and monitor-
ing of dysphagic patients, particularly 
as it relates to hospitalized patients.

indications

Patients At Risk for 
Dysphagia Discussion

Patients at risk for dysphagia may have 
an underlying medical condition that 
predisposes them to difficulty swallow-
ing, such as head or chest trauma, neu-
romuscular disease, brain tumor, head 
and neck cancer, or stroke. More diffi-
cult to identify are dysphagic patients 
with conditions that may not clearly 
signal dysphagia. Patients recovering 
from stroke, patients with dementia 
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or other mental debilitation, elderly 
patients, and malnourished or decon-
ditioned patients may fall into this cate-
gory. All critically ill patients are at risk 
for dysphagia due to altered levels of 
consciousness and general decondition-
ing. This includes weakness of muscula-
ture involved in both bolus propulsion 
and preparation and airway protection 
during deglutition. Poor oral care and 
the influences of intubation, changes 
in oral flora with bacterial overgrowth, 
and poor dentition lead to ventilator 
associated pneumonias (VAPs) (Minei, 
2006; Munroe, 2004; Niederman, 2005; 
Trieger, 2004).

Deconditioned patients lack breath 
support and have a poor cough in 
response to airway penetration by 
food or liquid, making them less able 
to respond effectively to even mild 
aspiration. Evidence of repeated fevers 
or pneumonia in a patient should also 
stimulate concern if there is a possibility 
that these symptoms could be related 
to aspiration. This constellation of 
symptoms including a tachycardia and 
tachypnea may alert a systemic inflam-
matory response syndrome (SIRS) pro-
tocol for aggressive early treatment of 
potential sepsis. Early sepsis interven-
tion has been proven to save lives and 
decrease hospital days (ACCP, 1992).

Pulmonary Risk Factors

Patients with pre-existing pulmonary 
disease who become dysphagic have a 
diminished ability to tolerate even mild 
aspiration. Aspiration insults are very 
poorly tolerated by an already compro-
mised pulmonary system. Pulmonary 
diseases include all the smoking-related 
lung diseases — for example, emphy-

sema, chronic obstructive pulmonary 
disease (COPD), chronic bronchitis, and 
even lung cancer. Patients with cardio-
pulmonary pathologies such as cardio-
myopathies, pulmonary hypertension, 
and cardiovascular diseases are also at 
heightened risk for pulmonary compli-
cations from dysphagia (Table 11–1).

Aspiration Pneumonia

True aspiration pneumonia has a typi-
cal radiographic pattern. The pattern 
demonstrates infiltration or consolida-
tion first in the right lower lobe, next 

table 11–1. risk Factors for aspiration

•  Decreased level of consciousness.

•  Supine position.

•  Presence of a nasogastric tube.

•   Tracheal intubation and 
mechanical ventilation.

•   Bolus or intermittent feeding 
delivery methods.

•   Malpositioned feeding tube.

•  Vomiting.

•   High-risk disease and injury 
conditions.

•  Neurologic disorders.

•   Major abdominal and thoracic 
trauma/surgery.

•  Diabetes mellitus.

•  Poor oral health.

•  Inadequate R.N. staffing levels.

•  Advanced age.

Source: metheny, n. a. (2002). risk factors for 
aspiration. Journal of Parenteral and Enteral 
Nutrition, 26(suppl. 6), s26–s33. reprinted by 
permission of sage publications, inc.
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most often in the right upper lobe, and 
less frequently in the left lower lobe. 
Rarely are all three lobes involved at the 
same time. This distribution is a conse-
quence of the angle of the tracheobron-
chial takeoff into the parenchyma of the 
right lung. The right lower lobe repre-
sents a straight line of descent from the 
trachea and right main stem bronchus. 
In a patient who is supine, or lying on 
the right side, the right upper lobe take-
off from the right main stem bronchus 
represents a dependent position. The 
left lobe is in a dependent position in 
the left side-lying position. These com-
mon sites of aspiration are influenced 
largely by gravity and human anatomy.

The diagnosis of aspiration pneu-
monia in a patient relies on both clini-
cal and radiographic signs. To ensure 
appropriate treatment, pneumonia 
related to dysphagia, or difficulty eat-
ing and drinking, must be differenti-
ated from a pneumonia related to a 
single aspiration event or a community 
acquired pneumonia from other etiolo-
gies. Aspiration pneumonia may be a 
result of material entering the lungs 
during a period of altered level of con-
sciousness, such as can occur in trauma, 
diabetic coma, or acute myocardial 
infarction with loss of consciousness. 
Aspiration may occur when patients 
who have been instructed to remain 
NPO (non per os, nothing by mouth) 
before surgery do not comply with the 
instructions. Under general anesthesia, 
or even conscious sedation, the patient 
is unable to fully protect the airway. 
Reflux occurs as the lower esophageal 
sphincter is relaxed and the patient can 
potentially reflux and aspirate. Simi-
larly, individuals who have eaten a 
meal and then experience a traumatic 
event leading to unconsciousness are 

at very high risk for aspiration. This 
aspiration is preceded by vomiting or 
reflux, and may have devastating con-
sequences for their lungs.

Repeated aspiration occurs when the 
airway is unable to maintain its nor-
mal physiologic hygiene. Long-term 
endotracheal intubation heightens a 
patient’s risk for repeated aspiration 
by the presence of an artificial tube 
that interferes with the normal cough, 
impairs the ciliary action of the lining 
of the trachea, and precludes the nor-
mal filtration and humidification of 
the nose and mouth. The presence of 
an artificial airway changes the normal 
bacterial flora in the mouth. Aggressive 
oral hygiene may prevent oral contami-
nation to the lungs. Even with cuffed 
endotracheal tubes and tracheostomy 
tubes, micro-aspiration into the tra-
cheobronchial tree does occur. This is a 
consequence of the constant expansion 
and contraction of the trachea during 
normal respiration and subsequent 
movement of the artificial airway cuff 
in the lumen of the trachea.

Repeated aspiration may also be 
related to a cognitively intact and awake 
patient’s ongoing inability to protect 
the airway during oral nutrition. For 
example, a larynx that is incompetent as 
a consequence of paralysis or radiation 
effects may not be able to close quickly 
or completely enough to prevent aspi-
ration. An insensate larynx, caused by 
stroke or laryngeal paralysis, may pre-
cipitate aspiration of foods and liquids, 
as well as the patient’s own secretions. 
“Silent” aspiration can be particularly 
difficult to diagnose (Horner & Massey, 
1988). In one study, only 42% (18 of 43) 
of a group of inpatients with docu-
mented aspiration on videofluoros-
copy were identified as aspirating on 
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bedside swallow evaluations (Splain-
gard, Hutchins, Sulton, & Chaudhuri, 
1988). Patients who chronically aspi-
rate may become undernourished and 
unable to maintain their weight and are 
diagnosed as failing to thrive. Immu-
nological risk is heightened because of 
the lack of adequate protein, albumin, 
and fat stores to maintain normal body 
function. Laryngeal cancer patients 
often initially present with aspiration 
and cachexia. Both occurring at the 
same time portend for a poor outcome 
as both their fat and protein stores are 
depleted (Esper & Harb, 2005).

Clinical findings of aspiration include 
fever, shortness of breath, weakness, 
and cough. Sputum may be thick, col-
ored, and difficult to expel by cough-
ing. Chest auscultation may reveal 
rhonchi in the large airways, and the 
person with true pneumonia may have 
characteristic egophony, or “E” to “A” 
changes on auscultation, that is, when 
patient produces the vowel “ee,” the 
sound heard through the stethoscope 
is “a” as in “bait,” due to abnormally 
increased lung density. Breath sounds 
are decreased over the consolidated 
lung (solidification of the lung second-
ary to pneumonia) and may even sound 
hollow (Bickley, Szilagyi, & Hoekel-
man, 2009).

An episode of either severe, acute 
aspiration or chronic, repeated aspira-
tion can cause pneumonia and is best 
treated with appropriate antibiotics 
combined with aggressive respira-
tory therapy. Coughing, deep breath-
ing, oxygen, and medication support 
is indicated. If not treated promptly, 
or with the correct antibiotic regimen, 
the patient can become dangerously ill. 
Today some pneumonia variants may 
not be so easily treated because of the 
rise in resistant microorganisms. In a 

patient whose immune system has been 
threatened as a consequence of chemo-
therapy, significant deconditioning, or 
AIDS, pneumonia of any origin may  
be lethal.

If aspiration pneumonia is diag-
nosed, the dysphagia team must be able 
to differentiate its etiologies. A distinc-
tion should be made between aspira-
tion caused by an inability to protect 
the airway during eating and swallow-
ing due to motor and/or sensory fac-
tors and aspiration from other causes. 
Whatever the etiology, early correct 
detection is tantamount to correct treat-
ment and, ultimately, to recovery.

descriPtion oF 
nursing evaluation

One goal of the nursing evaluation is to 
determine if a patient is able to maintain 
normal oral nutrition or if it has been 
impaired or altered. The evaluation also 
attempts to determine if aspiration is 
likely, possibly necessitating non-oral 
feeding as a precautionary measure 
until further diagnostic studies can 
be completed, such as comprehensive 
bedside swallow study, fiberoptic endo-
scopic evaluation of swallowing (FEES), 
and/or videofluoroscopy. Components 
of the nursing assessment include the 
following.

History/Medical Record Review

Comprehensive review of the patient’s 
medical history should provide infor-
mation about risk factors for dyspha-
gia (Table 11–2). Significant flags for 
possible dysphagia include cranial 
nerve deficits, structural anomalies, or 
medical or surgical conditions that may 
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contribute to a swallowing abnormal-
ity. All medical diagnoses are noted, 
specifically those pertaining to a recent 
change in the health profile of the 
patient (Bickley et al., 2009). Surgical 
procedures are also noted — for exam-
ple, carotid endarterectomy, thyroid, or 
open-heart surgery may incur damage 
to the vagus nerve (cranial nerve X) as 
it courses through the neck and chest. 
Surgery on the cervical spine may be 
implicated in the onset of dysphagia, 
due to cranial nerve and cervical nerve 

impairment. Chart review must include 
documentation of the patient’s dietary 
status, height and weight over time, 
and recent daily calorie counts. (See 
Chapter 10 for further details regard-
ing appropriate calorie counts.) The 
inability to maintain caloric and protein 
goals may portend a significant nutri-
tional problem. Document the patient’s 
height, weight, body mass index, usual 
weight, and the amount of weight loss 
or gain and over what period of time. 
Standard laboratory assessment of 
hematocrit, hemoglobin, electrolytes, 
trace elements, albumin, and protein 
also aids in the evaluation. Dietetic pro-
fessionals play an indispensable role in 
the evaluation and treatment of indi-
viduals diagnosed with head and neck 
cancer as well as individuals who are 
at increased risk, such as the elderly or 
those with cachexia or multiple trauma 
(Dixon, 2005).

It may be helpful to organize medical 
history-taking or chart documentation 
according to a review of systems, in 
particular cardiovascular, gastrointesti-
nal, genitourinary, neurologic, skeletal, 
and endocrine. Consideration of this 
comprehensive overview makes it less 
likely that details that have implications 
for swallowing function will be over-
looked. Pertinent information regard-
ing systems should be documented in 
the patient’s medical records, and can 
be reviewed with the physician manag-
ing the patient’s care (Table 11–3).

Physical Exam

A hospitalized patient with dysphagia 
is monitored by a physician and the 
medical support team managing care. 
When the patient’s condition is subject 
to significant and/or frequent change, 

table 11–2. patient history

•  Identification of the Individual

•  Chief Complaint

•  HPI History of Present Illness
onset, symptoms, chronology

•  PMH Past Medical History
illnesses, child, adult
hospital admits
phm medical
phm surgical
immunizations
health maintenance

•  Allergies
medications, food, other

•  Medications
type and diagnosis

•  Social History
smoking
Drinking (etoh)
lifestyle
occupation
education
marital status
Diet
exercise

•  Family History

•  OB-GYN History
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a comprehensive nursing evaluation 
includes a physical exam directed to 
the patient’s nutritional status. This 

includes food management, oral care, 
swallowing issues, weight fluctuations, 
and airway protection. A particular 

table 11–3. review of symptoms

•  General
height, weight, usual weight
pain related to specific area

•  HEENT
head, eyes, ears, nose, throat
head
eyes and vision
nose, sinuses
mouth, dentition
throat
larynx

•  Cardiovascular
chest pain
soB (shortness of Breath)

•  Respiratory
cough
soB
sputum

•  Endocrine
Weight, obesity, cachexia
Weight increase or decrease  
from normal

•  Gastrointestinal
mouth odynophagia, dysphagia
swallowing
reflux, heartburn
stomach complaints
Bowel habits

•  Genitourinary
urine frequency, complaints
male genetalia
oBgyn
Breast

•  Hematology-Oncology
pallor, red, bruising, bleeding

•  Musculoskeletal
posture
muscle aches
Back/neck/hip pain
Bone pain

•  Neurological
headache
loc (loss of consciousness)
Dizziness vertigo
seizures
Behavior
memory
thought content
speech
Balancegait
sensation

•  Psychiatric
personality
affect
Depression
anxiety

•  Skin
colorturgor
lesions
masses
rashes

•  Pain
character
location
cause
onset/duration
intensity (1–10 scale)
treatment

medications, other rx
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focus of this assessment is on correlat-
ing the patient’s current level of alert-
ness (or level of consciousness) with 
swallowing function and determining 
how changes in physical status, such 
as pulmonary, neurologic, and gas-
trointestinal issues, may affect addi-
tional diagnostic tests, such as bedside 
swallow or videofluoroscopy, and the 
patient’s ability to cooperate with the 
objectives of these tests.

Patient Interview

It is important to have patients, if 
possible, and their significant others 
describe their own complaints and 
experiences with swallowing and food 
management. Patient complaints may 
be related to a single pathologic process 
or may suggest multiple problems. An 
important distinction is whether the 
patient experiences difficulty swallow-
ing or pain on swallowing, or rather 
describes symptoms suggesting pen-
etration or aspiration of materials into 
the airway with a resultant cough. 
Examples of patient complaints which 
may be significant include:

Food sticking: Reflecting possible in- 
ability to propel bolus material prop-
erly, failure of the upper esophageal 
sphincter to relax, changes in muco-
sal integrity, esophageal conditions, 
or repeated reflux.

Changes in taste:  Suggesting that 
altered sensation in the oral cavity 
chemoreceptors may be related to 
neurogenic factors, alterations in oral 
or pharyngeal mucosa, medications 
and/or treatment programs, and 
chemotherapy or radiation therapy.

Cough with food or liquid before, dur-
ing, or after the swallow: Most likely 
due to aspiration, but may be due to 
pulmonary disease.

Cough at rest/between feedings: Indi-
cating possible aspiration of resid-
ual food or saliva. A cough at rest is 
indicative of COPD, chronic bronchi-
tis, or other pre-existing pulmonary 
problems or reflux.

Excessive oral secretions: Related to 
poor sensation, or copious or thick 
secretions or the inability to effec-
tively manage normally produced 
oral secretions.

Impaired ability to manage foods of spe-
cific sensations or textures: May pro-
vide directed clues useful to a more 
specific diagnosis.

Weight loss, acute or chronic: Indi-
cates inadequate nutrition, or meta-
bolic needs in excess of nutritional 
intake — for example, undiagnosed 
cancer, or depression.

Social or behavioral changes related to 
meals: May provide clues to patient’s 
mental/emotional state, to degree of 
debilitation, or to environmental/
social factors which may be influenc-
ing patient’s health and nutrition, such 
as lack of care or available nutrition.

Family observation of any of the above 
changes.

An interview with a patient’s family, 
friends, and other caregivers, if avail-
able, is often very informative. Fam-
ily and friends may provide informa-
tion related to observed changes in the 
patient’s eating habits and changes in 
weight that the patient is not aware of or 
is unable or unwilling to communicate.
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Observations During Meals

A nursing screening swallow evalu-
ation may be initially performed by 
the patient’s nurse. If there is concern 
regarding dysphagia, further inves-
tigations are indicated. Together, the 
dysphagia team nurse and a speech-
language pathologist trained in swal-
lowing work synergistically offer a 
complete clinical evaluation. This type 
of clinical evaluation is discussed in 
depth in Chapter 8. The assessment 
reviewed here focuses primarily on 
the preliminary findings that suggest 
a patient is dysphagic and requires 
further diagnostic workup necessitat-
ing a bedside evaluation, FEES, and 
or videofluoroscopy. For this purpose, 
the nurse observes the patient during 
one or more mealtimes. A representa-
tive sample of the patient’s capabilities 
requires observation at different times 
of the day, before or after activities or 
medications. Any changes over time 
related to fatigue, medication admin-
istration, or other factors are noted. 
Family interviews, or discussions with 
other caregivers, may be of help in 
obtaining significant information. The 
value of information obtained notwith-
standing, it is important to remember 
the limitations of the clinical exam. For 
example, bedside evaluation alone has 
been reported to underestimate the fre-
quency of aspiration in patients with 
neurologic dysfunction (Splaingard 
et al., 1988). Clinical evaluations must 
focus on history and physical signs and 
symptoms elicited by the exam and 
interview.

Observations made of the patient 
during swallow can be of significance 
and includes the following:

n Change in vocal quality while eat-
ing (suggesting presence of mate-
rial in the larynx on the vocal 
folds)

n Cough during or after swallow 
(suggesting possible aspiration) 
or inability to clear the pharynx 
or larynx

n Wet or gurgling sound associ-
ated with respiration (suggesting 
food/liquids in pharynx and an 
inability to clear the pharynx or 
larynx)

n Change in ability to take routine 
medications, that is, pills more dif-
ficult, capsules and liquids easier

n Apparent attempts to compen-
sate for swallowing/food man-
agement difficulty, as by multiple 
swallows of one bolus, manipulat-
ing size or consistency of bolus, 
avoidance of or preference for par-
ticular kinds of foods, or assum-
ing particular postures, such as 
chin-tuck and head turning

n Fatigue during meal; time needed 
to complete meal (amount of 
food/time)

n Increasing frequency of eating 
attempts with decreasing volumes 
and weight loss

n Alteration of normal laminar air-
flow during auscultation of the 
larynx

n Unexplained weight loss

Chest and Cervical 
Auscultation

Auscultation of the chest and cervical 
airway are important techniques in the 
clinical evaluation of any person sus-
pected of dysphagia and possible aspi-
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ration. Normal airflow associated with 
normal respiration has a characteristic 
laminar sound that can be detected by 
placing a stethoscope over various parts 
of the airway. Large airway sounds dif-
fer from small airway sounds because 
of the density of tissue the air is travel-
ing through to reach the stethoscope, 
(Bickley et al., 2009), and each area of 
the chest has a unique sound depen-
dent on its distance from the large air-
ways and the chest wall.

Laryngeal auscultation may be espe-
cially useful in evaluating dysphagic, 
or possibly dysphagic, patients (Ham-
let, Nelson, & Patterson, 1990; Hamlet, 
Penny, & Formolo, 1994; Selley, Ellis, 
Flack, Baylis, & Pearce, 1994; Taka-
hashi, Groher, & Michi, 1994; Zenner, 
Losinski, & Mills, 1995). Placing the 
stethoscope gently on the lateral aspect 
of the larynx and listening to airflow 

in normal breathing, during swallow-
ing, or speech will provide the listener 
with experience in identifying this 
sound and differentiating it from other 
sounds (Figure 11–1). In a dysphagic 
patient who aspirates during swallow, 
the quality of sound generated may be 
altered, as would be expected if fluids 
and air are mixed. In addition to air-
flow, some mechanical events associ-
ated with swallow have characteris-
tic sounds. Such events may include 
elevation of the larynx and bolus flow 
through the pharyngoesophageal seg-
ment, although exact correspondences 
between sounds and events remain to be 
identified. A listener experienced with 
the characteristics of these mechanical 
“event” sounds may be able to differen-
tiate normal and altered sound genera-
tion, however. Laryngeal auscultation 
should focus on the documentation of 

Figure 11–1. laryngeal auscultation. proper placement of bell of stetho
scope while patient completes swallowing and speech maneuvers.
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laminar versus non-laminar airflow, 
not on the swallow. Chest auscultation 
is of particular help in defining daily 
changes related to aspiration and aspi-
ration pneumonia. Chest radiographs 
are indicated if pneumonia is suspected 
on chest auscultation.

nursing care in 
dysPhagic Patients

Aspiration Precautions

Aspiration precautions are indicated in 
many settings such as acute care hos-
pitalization, nursing homes, and home 
health. However, precautions must be 
modified for each individual patient 
to match his or her type of dysphagia, 
nutritional needs, and treatment plan. 
Again, continual diligence is required 
because many dysphagic patients 
aspirate without giving any external 
sign of food or liquid entering the air-
way (Logemann, 1986). This plan of 
care must be developed on the basis 
of objective data. Refer to Table 11–1 
(Metheny, 2002).

Inpatient aspiration precautions may 
include the following:

Oral Feeding:

n Do not allow patient to eat unat-
tended or unobserved.

n If patient is taking an oral diet, 
follow the diet recommendations 
and restrictions generated by an 
objective dysphagia assessment 
plan. (Coordinate with the phy-
sician’s orders for consistency, 
amount, and frequency.)

n Position patient in optimally safe 
upper body position as recom-

mended, or 90 degrees in a chair 
with head/neck flexion, if possi-
ble. Address head stability during 
meals.

n Observe for coughing, choking, 
throat clearing, or struggle during 
eating.

n Minimize distractions (maintain 
quiet environment, no television, 
no talking during eating).

n Continually assess the patient’s 
pulmonary status for fevers, 
rales, rhonchi, and clinical signs 
of aspiration.

Enteral Feeding:

n Ensure placement of tube is con-
firmed by radiograph and moni-
tor for evidence of tube migration, 
by measurement.

n Observe reflux precautions (proper 
positioning, limited nocturnal 
feeds, elevated head of the bed).

n Check residuals before beginning 
enteral feeding (Metheny, Mills, & 
Stewart, 2012).

n Improve oral care (Munro, 2004; 
Niederman & Craven, 2005).

Outpatient aspiration precautions are 
similar and may include:

Oral Feeding:

n Avoid eating/drinking when alone. 
Minimize distractions (quiet envi-
ronment, no television, no talking 
during eating).

n Observe food consistency, amount, 
and frequency recommendations 
by the dysphagia team.

n Observe optimally safe upper body 
position as recommended, or use 
90-degree upper body position 
with chin tuck. Assess head sta-
bility during eating.
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n Ensure that family/caregivers are 
familiar with Heimlich maneuver, 
CPR, and signs of aspiration.

n Cough, throat clear, “wet” voice, 
voice changes, struggle associated 
with eating/drinking (Metheny, 
2007).

n Frequently assess for changes in 
pulmonary status reflective of 
aspiration (rales, fevers, rhonchi).

n Oral care before and after meals 
(Munroe, 2004).

Enteral Feeding:

n Monitor tube position for evi-
dence that it has migrated.

n Observe reflux positions.
n Check residuals before feeding 

(Metheny et al., 2012). Monitor and 
document tolerance or intolerance 
to the enteral feeding regimen.

Feeding Precautions

Observation of Patients 
with Enteral Nutrition

Individuals whose primary mode of 
nutrition is by feeding tube (NG, NJ, 
GT/J) are still susceptible to aspira-
tion from gastroesophageal reflux and 
improper placement or migration of the 
enteral tube. As early as 1986, Metheny 
stated that aspiration pneumonia is 
unquestionably the most potentially 
lethal complication of tube feeding 
(Metheny, Eisenberg, & Spies, 1986). GI 
reflux may occur with either continu-
ous or bolus feeding and can also occur 
with gastric secretions alone. Reflux 
and potential aspiration in patients 
with gastrostomy tubes can be caused 
by lower esophageal sphincter (LES) 
relaxation secondary to gastric disten-

tion of the stomach (Takahashi et al., 
1994). These patients require rigorous 
monitoring because this type of aspira-
tion may be silent and its symptoms are 
elusive to cursory examination. Initial 
gastric tube placement is confirmed by 
radiograph. Vomiting, coughing, retch-
ing, or pharyngeal suctioning can cause 
the distal tip to migrate upward into 
the esophagus or downward into the 
duodenum. Additionally, the tube may 
become coiled in the pharynx (Sim-
mons, 2012). The nurse must be aware 
of the position of the patient during 
enteral feeding and medication. Anti-
reflux precautions such as elevating the 
head of the bed should be integrated 
into practice.

Coughing following a feeding (espe-
cially bolus feeding), with a full stom-
ach, is a strong indication of reflux and 
potentially aspiration. When feeding is 
administered lower in the GI tract, via 
jejunostomy, reflux of gastric acid after 
feeding may still occur (Coben, Wein-
traub, DiMarino, & Cohen, 1994; Sands, 
1991). The acidity (pH <3) of the gastric 
secretions is extremely damaging to the 
larynx and lungs (even more so than the 
content of tube feeds), and medications 
designed to modify stomach acidity, 
such as antacids, proton-pump inhibi-
tors, and H2-blockers, should be con-
sidered. Elpern, Jacobs, and Bone (1987) 
found that 77% of patients with tubes in 
place aspirated material at some time 
during the study period.

Proper position and monitoring of 
the enteral feeding tube is critical to the 
correct administration of proper nutri-
tion. Radiographic documentation of 
tube placement is the standard of care 
(McClave et al., 2009). If the patient is 
discharged home with an enteral feed-
ing tube, family members should be 
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taught assessment for placement. With 
a nasogastric tube in place, the naso-
labial area should be protected with a 
skin barrier, and tape placement must 
be appropriate to avoid nasal tip necro-
sis (Figure 11–2). Similarly, gastrostomy 
and jejunostomy tubes necessitate pro-
tection of the anterior abdominal wall 
and require skin barriers around the 
tube insertion site. An in-the-home 
radiographic determination may be 
indicated if there is any concern regard-
ing the clinical ability to determine tube 
placement. In the home, belly auscul-
tation, measurement of tube length 
outside the nose, instillation of air, and 
gastric content checks are used to assess 
correct placement of enteral tubes. Blue 
vegetable dye placed in a very small 
amount of the tube feeding formula of 
patients with a tracheostomy can be a 
useful test for reflux and subsequent 

aspiration. Blue dye is contraindicated 
for routine enteral feeding assessment 
(Metheny et al., 2002). If in the trial 
blue dye is suctioned from the trache-
ostomy, the test is considered positive 
and indicative of aspiration. Glucose 
monitoring of pulmonary secretions is 
not a reliable indicator of formulas that 
have been refluxed into the airway.

When drugs are mixed with enteral 
products, it is important to assess the 
mixture for physical and chemical com-
patibility. In some instances, there is a 
potential for the drugs and/or enteral 
products to undergo degradation and 
inactivation when combined (Cutie, 
Altman, & Lenkel, 1983). Always con-
sult your pharmacist for guidance 
regarding drug and formula interaction 
and incompatibility.

Suctioning through a tracheostomy 
tube may cause a patient to cough, 
and the increased intrathoracic pres-
sure generated during a cough may 
cause reflux. Consequently, suctioning 
should be effective to remove secre-
tions but gentle to prevent the reflex-
ive coughing, particularly if aspiration 
is suspected during a reflux episode. 
Following suctioning, a patient may 
be asked to cough voluntarily, without 
suction, to further determine if there is 
refluxed material in the airway, but this 
is not always a reliable indicator.

In addition to monitoring patients 
for evidence of aspiration, the nurse 
caring for the patient with enteral feed-
ing must work closely with the physi-
cian and dietitian to assure the patient’s 
tolerance and progression to the feed-
ing regimen. Monitoring fluctuations 
in weight, protein and albumin levels, 
and blood chemistry are routine mea-
sures. Also observe for alterations in 

Figure 11–2. the correct method of secur
ing a nasogastric tube to prevent dislodge
ment and nasal tip/alae necrosis.
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the patient’s level of consciousness, as 
this may affect the patient’s ability to 
protect his/her airway. Attention to the 
patient’s physical well-being, of course, 
must also be accompanied by attention 
to maintaining the best quality of life 
possible in the face of what may repre-
sent a radical alteration in lifestyle.

Observation of Patients 
with Artificial Airways

In patients with an artificial airway in 
place, the disease process as well as the 
presence of the appliance may influ-
ence the patient’s ability to swallow. 
The presence of food (or enteral feed-
ing in the case of a tube-fed patient) 
in a tracheostomy or of endotracheal 
secretions is an obvious indicator of 
aspiration or reflux and aspiration. 
This observation requires an immedi-
ate response from the treatment team to 
treat an aspiration event. Patients with 
an artificial airway in place should be 
immediately suctioned in the event of 
a witnessed aspiration. The primary 
cause of pneumonia in patients on ven-
tilators is the ongoing micro-aspiration 
around the cuff of the artificial airway 
(Minei, 2006; Niederman, 2005).

A patient with an artificial airway 
often intimidates the novice clinician, 
but it is through understanding that 
the patient receives appropriate care 
(Sievers, 2010). Clinicians involved in 
the care of the person with dysphagia 
must have an intimate knowledge of 
the kinds, uses, and complications of 
artificial airways used in their patient 
population (Lindholm, 1985). Halum  
et al. (2011) have investigated the prev-
alence of tracheotomy tube complica-
tions and risk factors associated with 

their occurrence. This analytical article 
discusses such care issues as mucous 
plugs, accidental decannulation, air-
way stenosis, and bleeding. Health 
care providers responsible for the care 
of patients with tracheostomy will find 
this useful in their practice reviews. The 
following is an overview of some of the 
types of tracheostomy tubes used in  
the acute care setting.

Cuffed tracheostomy tubes (Figure 11–3) 
are used to seal the airway for positive 
pressure ventilation and to attempt to 
prevent aspiration of secretions into the 
lungs (Lindholm, 1985). Intracuff pres-
sures are established at no more than 
20 to 30 mm Hg in order not to exceed 
end capillary pressures (McGuinnis, 
Shively, Patterson, & Magovern, 1971). 
These tubes are typically used in criti-
cal care settings and with patients on 
positive pressure ventilators or during 
surgical procedures requiring anesthe-
sia. Patients are infrequently sent home 
with cuffed tubes. This happens only if 

Figure 11–3. cuffed tracheostomy tube: 
cuffed tube with pilot balloon; disposable 
inner cannula; insertion obturator. (photo 
courtesy of medtronic.)
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they require positive pressure ventila-
tion, such as the patient with end stage 
amyotrophic lateral sclerosis (ALS). 
When a patient does not require posi-
tive pressure ventilation and is breath-
ing independently, the cuff is always 
deflated to avoid pressure and scarring 
of the tracheal walls (tracheal stenosis). 
Cuff deflation is the precursor to replac-
ing the cuffed tube with a non-cuffed 
tube and eventual decannulation.

Uncuffed/cuffless tracheostomy tubes 
(Figure 11–4) are used to provide an air-
way when the patient is able to breathe 
on his or her own but still requires assis-
tance with secretion removal and air-
way maintenance. These tracheostomy 
tubes are typically used for tracheos-
tomy patients for long-term airway 
support. The tube itself may tether the 
larynx and interfere with its normal ele-
vation during swallow (Johnson, Reilly, 
& Mallory, 1985). The goal is to use the 
smallest tube possible that allows the 

patient to ventilate with maximum 
tidal volume without restriction.

Fenestrated tubes (Figure 11–5) are 
rarely used for weaning and decan-
nulation and are generally smaller in 
diameter than tubes used for tradi-
tional airway maintenance. As they are 
smaller, their secondary benefit may be 
improved speech for selected individu-
als. When the inner cannula is removed 
and the tube is capped, the patient  is 
breathing via the fenestra, as well as 
around the tube (Lindholm, 1985). 
Fenestrated tubes are not left in place 
for long periods of times, no more than 
3 to 5 days, because of the possibility of 
invagination of fragile tracheal mucosa 
into the fenestra, thereby obstructing 
the patient’s airway (Figure 11–6). Prior 
to decannulation, the patient should 
have the tube capped for 18 to 24 hours 
to test tolerance, and then be decannu-
lated early in the morning. This allows 
for the most hours of intense observa-

Figure 11–4. cuffless tracheostomy tube: 
outer cannula; disposable inner cannula; 
decannulation cannula; thumb screw 
inner cannula; insertion obturator. (photo 
courtesy of medtronic.)

Figure 11–5. Fenestrated tracheostomy 
tube: outer cannula; decannulation plug 
(red ); 35mm reusable inner cannula; 
insertion obturator; fenestrated reusable 
inner cannula with decannulation cap in 
place. (photo courtesy of medtronic.)
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tion of the patient’s accommodation and 
airway competence immediately fol-
lowing decannulation. (See Figure 11–7 
UCD Sievers Decannulation protocol.)

Speech and Swallowing 
with a Tracheostomy

When medically stable, the patient with 
a noncuffed tracheostomy should be 
taught to cover the tube opening and 
talk. The use of finger control speech 
or the use of a one-way valve speak-
ing system is predicated upon the 
ability of patients to successfully use 
this technique without compromis-
ing their ability to clear their secre-
tions. The patient and family should 
be instructed in the proper method of 
speech and breathing, that is, inhale 

through the tracheostomy tube, cover 
the tube at peak inhalation, and speak 
on exhalation. It is important to remind 
the patient to then release the cover and 
again breathe in through the tube. Once 
the technique is mastered, patients usu-
ally quickly become adept at speaking. 
The use of the vocal folds for speech 
is believed to facilitate function of the 
larynx for swallow. In addition, the 
patient’s ability to communicate orally 
may be of great help in identifying 
problems, discussing needs, and main-
taining interactions with significant 
others and their caregivers (Hoit, Ban-
zett, Lohmeier, Hixon, & Brown, 2003). 
Speaking-related shortness of breath 
is characterized by air hunger and 
physical exertions, and the difficulty in 
coordination with swallowing may be 

Figure 11–6. tracheostomy tube with fenestra occluded by 
granulation tissue growth from the posterior tracheal wall.
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detrimental to patients’ quality of life 
(Hoit, Lansing, & Perona, 2007). Lack 
of communication while intubated or 
with a tracheostomy can significantly 
interfere with issues of quality of life. 
Manipulation of the artificial airway 
and ventilator may enhance the ability 
to communicate. Care providers must 
improve the patients’ ability to commu-
nicate. Assessment by skilled bedside 
clinicians can reveal patients’ commu-
nication potential and facilitate useful 
augmentative and alternative commu-
nication tools and strategies for patients 
and their families (Broyles, 2012).

Observation of Patients from 
Tube to Oral Feeding

Nursing intervention during transi-
tion from tube feeding to oral feeding 
includes assurance of overall adequate 
nutrition, monitoring of progress, and 
slow careful advancement of the treat-
ment plan. Patients who are in the pro-
cess of transition from enteral feeding 
to oral feeding must be carefully fol-
lowed for possible complications of 
aspiration, weight loss, intolerance, and 
changes in chemistry panels on routine 
evaluations. It is cautious to main-
tain aspiration and reflux precautions 
throughout this period. Any alteration 
or acute changes of pulmonary func-
tion that may indicate aspiration neces-
sitates intervention and therapy by the 
physician managing the patient’s care. 
Patients may initially view a return 
to oral eating as a huge success, and 
indeed it is. But, in their enthusiasm, 
they may also fail to observe necessary 
precautions. Patients must be moni-
tored to ensure that they, and their 
families, understand and observe the 
precautions prescribed.

Observation of Patients on 
Modified Oral Nutrition

When a treatment plan permits the 
patient to eat orally, but with modifi-
cations or restrictions, the nurse and 
dysphagia therapist can work together 
to ensure that the protocol is communi-
cated to and understood by the patient 
(to the extent possible), family mem-
bers, other professionals, and caregiv-
ers. This attention to implementation 
of dietary modifications, compensatory 
strategies, or other recommendations 
that comprise the treatment plan con-
tinues while the patient is in the hospi-
tal, and may also need to be extended 
to other environments — for example, 
when the patient is transferred to 
another floor, discharged to another 
facility, or sent home. Use of adaptive 
devices for feeding must be carefully 
monitored for safety (Sievers, Leonard, 
& McKenzie, 1992). Feedback regarding 
the effectiveness of the plan also needs 
to be communicated regularly to other 
members of the dysphagia team, so 
that plan updates occur as the patient 
progresses.

Psychosocial Factors

Nurses are extremely influential in 
teaching patients how to cope with 
life’s illnesses. This is true of the nurse 
in the acute care hospital, the skilled 
facility, the rehabilitation hospital, and 
the home. As part of a dysphagia team, 
the nurse should address a patient’s 
psychosocial issues with concern, and 
with accurate information.

Quality of life issues are of great 
import for people who have a diagno-
sis of a swallowing disorder (Dropkin,  
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1997; Luckett, 2011). Patients with 
dysphagia, with or without aspira-
tion, may experience a change in nor-
mally established eating habits. Issues 
related to safe nutrition, eating with 
friends and family, eating in public, 
alteration of normal routines, and the 
need for increased time for feeding 
may become pressing. The relationship 
between food and eating to quality of 
life, perhaps universally, is significant. 
Television has many advertisements 
emphasizing food; eating is a major 
part of holiday or just social activities. 
But for the dysphagic patient, and oth-
ers in his or her environment, eating 
may be a stressful chore, not a pleasure. 
Coping skills can be sorely challenged 
during this time. Strategies for coping 
with the changes and the stressors they 
induce are a part of the patient educa-
tion process, and the responsibility of 
all dysphagia team members who have 
contact with the patient. Nursing care, 
in particular, should include attention 
to these details, and to the resolution 
of issues that can separate rather than 
unite a family during a time of illness. 
The goal is success with nutrition, 
whether it be oral or enteral.

team collaboration

As has been emphasized frequently in 
this manual, the best approach to the 
dysphagic patient is a team approach. 
The integration of many disciplines 
is needed for complete diagnosis and 
treatment. The interaction of these pro-
fessionals on a regular basis, that is, 
daily or weekly, ensures that necessary 
feedback regarding the patient’s prog-
ress is available to appropriately revise 

and update the plan as needed. The 
team approach represents the best care 
for patients, and allows members of the 
team to advance their own knowledge 
through shared experiences, skills, and 
information.

study Questions

The nurse’s role in the treatment of dys-
phagia includes:

 1. What is the optimum bed posi-
tion recommended in the literature 
to prevent aspiration in critical 
patients?

 2. How does auscultation help you in 
the evaluation of a patient’s swal-
low and airway?

 3. How does a complete history help 
in the evaluation of a patient with 
a swallowing complaint?

 4. What should be the first response 
if a patient is observed with signifi-
cant swallowing difficulties?

 5. Describe the correct method of 
securing a nasogastric tube in place.
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12
Nutritional Concerns and 
Assessment in Dysphagia

Beverly Lorens and Katherine Kendall

Successful management of dietary 
needs in dysphagic patients requires 
the efforts of all involved caregivers. 
The particular responsibility of the 
dietitian is to assess a patient’s nutrition 
and hydration needs, and then to trans-
late these needs into a diet that meets 
restrictions imposed by the team. These 
restraints may be unrestricted oral feed-
ing, oral feeding with compensatory 
safeguards or facilitators, enteral (non-
oral) feeding, or combined enteral and 
oral feeding. As these needs change, the 
dietitian should be involved to make 
the transition as effective as possible. 
Another important responsibility of the 
dietitian is to make the diet prescribed 
as appealing and palatable to a patient 
as possible. Implicit in this obligation 
is the recognition that eating is not an 
isolated act of nutrient provision, but is 
also associated with strong social, cul-
tural, religious, and other influences in 
patients’ lives. To the extent possible, 
these influences must also be consid-

ered in evaluating and treating the dys-
phagic patient.

Both screening and comprehensive 
nutritional evaluations require con-
sideration of a patient’s anthropometric 
characteristics, dietary intake, relevant 
clinical and physical findings, and socio-
economic considerations. Comprehensive 
assessment will explore each of these 
areas — for example, dietary intake will 
be assessed in terms of calories, protein, 
vitamins, minerals, and fluid and will 
be evaluated for adequacy based on 
the patient’s individual needs (Huyck, 
1990; Nutrition Assessment, 1992; 
Nutritional Screening Initiative, 1994; 
Webber & Splett, 1995).

indications

Nutritional assessment should be con-
sidered when a patient’s means of 
feeding has been altered, when such 
a change is anticipated, or when there 
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are concerns about the adequacy and/
or nutrition or hydration value of a 
patient’s diet (Wood, 2005).

Patient Populations At Risk 
for Nutritional Compromise

Populations considered here are those 
most likely to benefit from a team eval-
uation. Dysphagia may be a result of a 
traumatic accident, surgical or medi-
cal event, neuromuscular progressive 
disease process, or developmental 
anomaly. Although some patients may 
be relatively stable in terms of their 
swallowing ability, others may experi-
ence great variability over time. Many 
recent-event stroke patients, head trauma 
patients, and head and neck surgical 
patients will progress in swallowing 
function during the period of thera-
peutic intervention. Over time, partial 
or even full recovery of function may be 
realized (Goguen et al., 2006). Patients 
with progressive neurogenic condi-
tions, such as Parkinson’s syndrome, 
demyelinating disease, Huntington’s 
chorea, amyotrophic lateral sclerosis, 
or multiple sclerosis, may experience 
periods of stability but, in general, 
will decline over time, consistent with 
their disease. The age of patients has 
additional significance. For example, 
one can generally expect the cerebral 
vascular accident (CVA) population to 
be older, and the head trauma popu-
lation to be younger. Such differences 
not only have implications for dietary 
needs and recovery, but also may influ-
ence a patient’s eligibility for funding 
sources that support nutritional supple-
mentation. Early evaluation of funding 
resources provides for implementation 
or exploration of alternatives. Innova-

tive adjustments in formula choice or 
method of enteral feeding can provide 
cost savings for the unfunded person.

Other distinctions in patient char-
acteristics have implications for the 
timing and frequency of dietary moni-
toring and/or intervention. In some 
populations, changes in eating status 
are anticipated, and dietary needs can 
be addressed before the expected event 
(Fietkau, Iro, Sailer, & Sauer, 1991; 
Raykher et al., 2007; Senft, Fietkau, Iro, 
Sailor, & Sauer, 1993). One example 
of such a change is the intermittent 
interruption of nutrition because of 
treatment-related nausea, where the 
goal may be to maximize nutrition 
or hydration during non-treatment 
periods. Additional examples of an 
expected change are the compromised 
nutritional intake in the head and neck 
cancer patient undergoing radiother-
apy (Ahmed, Samant, & Vieira, 2005; 
Fietkau et al., 1991; Senft et al., 1993), 
or an extended NPO (nothing per 
oral) status in a postoperative patient 
(Koehler & Buhl, 1991). In other popu-
lations, the need for nutritional assis-
tance is acute and unanticipated. Patients 
who are apparently well and then expe-
rience a sudden insult, such as a CVA 
or trauma, are examples of this kind of 
population (Nyswonger & Helmchen, 
1992). Other patients may be maintain-
ing adequate nutrition or hydration 
but have few reserves to cope with 
new or unexpected problems that com-
promise their nutritional well-being. 
In such cases, changes in nutrition or 
hydration status are not entirely unan-
ticipated. Careful monitoring to ensure 
prompt intervention is necessary. For 
example, a patient with a degenerative 
disease who has been doing well for a 
long period of time may begin to fail. 
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Alternatively, a patient recovering from 
surgery may leave the hospital doing 
well but experience difficulty later in 
the postoperative period.

“Red Flags” for Formal 
Dietitian Consult

Significant changes in weight trends and 
hydration status in a patient signal the 
need for a comprehensive nutritional 
evaluation. Guidelines for determining 
the severity of unintentional weight 
loss are presented in Table 12–1.

In general, a person inadvertently 
losing 10 to 20% of his or her usual 
weight demonstrates moderate nutri-
tional impairment, whereas a loss of 
greater than 20% of usual weight indi-
cates severe nutritional impairment 
(Phinney, 1995). In both situations, a 
thorough understanding of the cause of 
weight loss will be required to reverse 
the trend.

Red flags for suboptimal hydration 
include rapid weight loss (a 48-hour 
weight loss of 4 pounds can mean a 

negative fluid balance of 2 liters), com-
plaint of thirst, skin turgor changes, 
decreased urination, change in blood 
chemistry, such as a rising blood urea 
nitrogen [BUN] level in the absence of 
other renal indicators, and an increased 
serum sodium level (hypernatremia). 
Patients with thin liquid dysphagia 
may be at particular risk for alterations 
in hydration status. They will have 
difficulty augmenting fluid intake to 
compensate for increased fluid losses 
because of secondary illness and are 
also more vulnerable to other fluid 
depleting conditions such as fever, diar-
rhea, or increased perspiration related 
to heat or physical exertion.

nutritional assessment

As noted, careful monitoring of patients’ 
nutritional status can and should be 
undertaken by members of the dyspha-
gia team and other caregivers. How-
ever, expedient referral to the dietitian 
is indicated when there is any question 
regarding the patient’s ability to safely 

table 12–1. evaluation of Weight change

Time

Significant 
Weight Loss (% 

of change)

Severe Weight 
Loss (% of 
change)

1 week

1 month

3 months

6 months 

1–2

5

7.5

10

>2

>5

>7.5

>10

Source: Blackburn, g. l., Bistrian, B. r., maini, B. s., schlamm, 
h. t., & smith, m. F. (1977). nutritional and metabolic assess
ment of the hospitalized patient. Journal of Parenteral and 
Enteral Nutrition, 1, 15. reprinted by permission of sage pub
lications, inc.
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maintain adequate nutrition or hydra-
tion via the current means of food 
intake. Typically, a member of the dys-
phagia team has nutritionally screened 
patients, triggering a referral to the dieti-
tian for a more comprehensive assess-
ment. Components of the dietitian’s 
examination include the following.

Anthropometric Data  
(Krystofiak & Mueller, 2007; 
Nutritional Assessment, 1992; 
Pesce-Hammond & Wessel, 2005)

As indicated, a primary cue for dietary 
referral is weight change. Appropriate 
weight range is impacted by gender, 
age, height, and frame. The patient’s 
usual weight, any change in this 
amount, over what period of time, and 
whether any change was intentional 
must be determined (see Table 12–1).  
If weight loss is too rapid, and in par-
ticular if it is associated with inade-
quate protein intake, it may adversely 
affect the body’s immune function. 
The ability to resist disease and infec-
tion is compromised (Linn, Robinson, 
& Klimas, 1988). The patient’s energy 

level and ability to participate in the 
prescribed rehabilitation program may 
also be affected due to loss of lean mus-
cle mass. Presented in Table 12–2 are 
guidelines for interpreting nutritional 
status based on percent of ideal body 
weight (IBW) and percent of usual 
body weight (UBW).

Laboratory Data  
(Krystofiak & Mueller, 2007; 
Nutritional Assessment, 1992; 
Pesce-Hammond & Wessel, 2005)

Visceral protein status is frequently 
screened by obtaining a serum albumin 
value (from a blood sample, usually 
requested as part of a Comprehensive 
Medical Panel). A value of less than 3.2 
(Zeman, 1991, pp. 56, 77) to 3.5 (Nutri-
tion Screening Initiative, 1994, p. 19) is 
suggestive of the patient being at nutri-
tional risk. Different laboratories may 
have different normal ranges and some 
adjust normal range based on age. Pre-
albumin can provide a more sensitive 
indicator of current protein status. 
However, pre-albumin may be lowered 
in the presence of metabolic stressors, 

table 12–2. evaluation of nutritional status Based on a 
percentage of Weight

% of Ideal 
Body Weight

% of Usual 
Body Weight

mild malnutrition 80–90% 85–95%

moderate malnutrition 70–79% 75–84%

severe malnutrition  0–69%  0–74%

Source: koehler, j., & Buhl, k. (1991). percutaneous endoscopic 
gastrostomy for postoperative rehabilitation after maxillofacial 
tumor surgery. International Journal of Oral and Maxillofacial Sur-
gery, 20, 38–39. reprinted by permission of elsevier.
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inflammation, or infection, irrespective 
of nutritional state, and is referred to as 
a “negative acute phase protein.” There-
fore, a low pre-albumin value may not, 
by itself, reflect compromised protein 
or nutrition status. C-reactive protein 
(CRP), a positive acute phase protein, 
can be used as an indicator of stress 
or inflammation (Pesce-Hammond & 
Wessell, 2005, p. 19). If CRP is within 
normal limits, then the pre-albumin can 
be considered to reflect actual protein 
status more confidently.

Laboratory blood chemistry values 
that are both commonly available and 
useful for evaluating hydration status 
are serum sodium and blood urea nitrogen. 
Elevated values are typical in the dehy-
drated patient. Additionally, albumin 
will be elevated in dehydration. One 
needs to remain mindful that hypoal-
buminemia may be masked by mild to 
moderate dehydration causing hemo-
concentration and a falsely elevated 
albumin value. In dehydration, low 
urine output will occur as the body 
seeks to conserve fluid (Zeman, 1991, 
p. 71). A useful caveat is never look at 
individual blood results in isolation, 
rather, view them together as in a com-
posite picture.

Nutrition History  
(Krystofiak & Mueller, 2007; 
Nutritional Assessment, 1992,  
pp. 75–77; Nutrition and Your  
Health, 1995; Pesce-Hammond 
& Wessell, 2005)

Between the time of referral and the 
time the patient is evaluated, it is 
extremely helpful to have obtained a 
food diary record (i.e., a 3-day history up 
to a 7-day history of dietary intake). 

The patient or caregiver is instructed 
to record the time food or drink is con-
sumed, the amount consumed, and a 
description of the food and how it was 
prepared, that is, steamed, fried, or 
broiled (Appendix 12–A). The amount 
of food should be described using stan-
dardized measurements. For example, 
a “glass” of juice might be 4, 8, 12, or 
even 16 ounces, depending on the size 
of the container and how full it was 
filled and if all was consumed. The 
patient is also asked to note if this is a 
typical meal pattern and, if not, how 
it differs from the usual. Any nutrient 
label information concerning calories 
and protein per serving size should also 
be included in the report. It is impor-
tant to appreciate that merely recording 
one’s dietary intake may alter the usual 
pattern of intake.

Additional measures obtained by the 
dietitian are a recent (last 24 hours) food 
intake record as recalled by the patient 
(referred to as a 24-hour recall), and a 
food frequency list, which describes how 
often the patient has had different types 
of foods over a recent time period.

The history of food intake pro-
vided by the patient or caregiver, and 
the translation of this information in 
terms of nutrient content are, at best, 
only approximate. The patient’s ability 
to recall type and quantity of dietary 
intake may be flawed. In addition, our 
understanding of the nutrient content 
of foods and the patient’s individual 
nutrient requirements is not absolute. 
These limitations notwithstanding, 
it is still important to make the best 
interpretation possible from the avail-
able information. From all measures 
considered, the dietitian will compare 
the patient’s dietary intake to standard 
referents of dietary requirements. For 
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example, the United States Department 
of Agriculture (USDA) dietary guide-
lines (https://www.cnpp.usda.gov/
dietary-guidelines) based on a 2,000 
calorie per day diet recommends:

n 6 oz servings of grains, emphasiz-
ing whole grains and higher fiber 
choices

n 2 cups of fruit, eating more in the 
fresh and natural form

n 2.5 cups of vegetables, emphasis 
on variety and color

n 2 cups from the fat free or low fat 
milk group that also includes for-
tified soymilk, cheese, yogurt, and 
tofu

n 5.5 oz equivalents from the meat 
and bean group (includes poultry, 
meats, eggs, and nuts)

n 5 teaspoons from oils (vegetable)
n 270 calories from the discretion-

ary calories group that includes 
sweets, solid fats, and higher calo-
rie forms of food.

Although the above recommendations 
are reflective of an adequate normal 
diet, textural modifications required 
to manage dysphagia can result in a 
meal that is significantly different in 
character from the standard plate, cup, 
and side dish. More significantly, nor-
mal diet recommendations focus on 
including all food groups, when the 
textures of some groups may not lend 
themselves readily to consumption 
by dysphagic patients. It should be 
underscored that the establishment of 
nutritional needs is an estimate and, as 
such, simply provides a place to begin. 
Subsequent monitoring of weight, labo-
ratory values, and the patient’s global 
sense of well-being will assist in fine-
tuning the nutrition goals.

Clinical and Physical Findings

Assessment of the patient’s oral periph-
eral structures is addressed at length 
in other chapters, and will not be 
reviewed here. Typically, the dysphagia 
therapist has completed this evaluation 
before a dietitian consult. It is impor-
tant to stress that oral cavity structures 
and their functional integrity impact 
both how and what type of nutrition 
a patient may be able to manage. For 
example, the patient’s ability to chew 
to a ground or puree texture will influ-
ence the texture(s) of food that can  
be offered.

Also important to the nutritional 
evaluation is the patient’s level of phys-
ical activity. If activity is minimal, the 
patient’s energy needs and number of 
calories required will be low, necessitat-
ing the selection of nutrient dense food. 
“Nutrient dense” means that food with 
low calorie content must also provide a 
significant balance of protein, vitamins, 
and minerals, with so-called empty cal-
ories kept to a minimum. The goal is to 
ensure nutritional adequacy of protein, 
vitamins, and minerals without excess 
weight gain, likely to further impact 
mobility.

Concurrent chronic conditions, such 
as diabetes, coronary artery disease, 
and renal and pulmonary impairment 
that may have pre-existing diet man-
agement in place, must also be noted. 
Pre-existing therapeutic diet modifi-
cations may be counterproductive to 
adequate nutrition or hydration in a 
patient with newly developed dys-
phagia. A cardiac patient’s low-fat diet 
may be inappropriate if the patient is 
unable to consume adequate calories 
while adhering to the low-fat regi-
men. The initial priority is to maintain 
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weight. Once this is achieved, a patient 
may begin incorporating lower fat food 
choices if the low fat diet is still indi-
cated. Diabetic diets have undergone 
significant changes. The emphasis is 
on individualizing the diet based on 
the medical nutrition needs and the 
results of self-monitoring of blood 
glucose. Patients may need guidance 
in adjusting their prior “diabetic” diet 
within the new constraints of their dys-
phagia. Additionally, increased reliance 
on pharmaceutical intervention may be 
indicated if conditions such as hyper-
lipidemia and hyperglycemia are not 
adequately controlled. Chronic medi-
cation use, with particular attention to 
food–drug interactions, must also be 
evaluated.

Mental health status, and in particu-
lar recent changes in this status, must 
also be considered. Alterations in cog-
nitive skills or ability to pay attention 
or to speak will affect communication 
and social interaction. This can have 
implications for a patient’s compli-
ance with treatment objectives. Such 
changes may also trigger depression or 
a diminished sense of well-being, with 
resultant decreased appetite and failure 
to maintain weight.

The social environment a patient is 
in, or will enter upon leaving the hos-
pital or care facility, is screened as a part 
of the nutritional evaluation. In partic-
ular, adequate funds to purchase food 
as well as a living situation that allows 
food preparation are important factors 
to assess. The dysphagic patient will 
have a greater diet variety if the means 
to acquire appropriate foods and then 
prepare them to proper texture and vis-
cosity are available. Also important to 
the assessment are observations regard-
ing the patient’s level of isolation, 

dependence on others for food procure-
ment or preparation, current or former 
occupation, cultural background, and 
other factors that may influence food 
choices or eating.

nutritional goals in 
treatment Planning

Establishing Energy, 
Protein, and Fluid

For purposes of this chapter, the pri-
mary nutritional goal for a dysphagic 
patient is to approximate nutrition 
needs that will allow achievement or 
maintenance of healthy body weight. 
Patients should be monitored closely 
and the dietitian again consulted if 
desired outcomes of weight mainte-
nance, gain, or loss are not obtained.

Energy 
(American Society of Parenteral and 
Enteral Nutrition, 1993; Hopkins, 
1993; Nutritional Assessment, 
1992; Recommended Dietary 
Allowances, 1989, pp. 24–38; 
Wooley & Frankenfield, 2007)

Adults. Daily energy requirements for 
adults are based on a calculated refer-
ence (ideal) weight for height in kilo-
grams (Table 12–3). A maintenance base 
is 25 to 35 kcal per kg reference weight 
per day. Additional allowance must be 
made for increased activity or meta-
bolic stress. The obese patient may lose 
weight using his or her “ideal” weight 
in the calculation and require adjust-
ment of energy goal if weight loss is 
unacceptable.
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Children. Daily energy requirements 
for children must be individualized to 
age group and weight, activity, spastic-
ity, and for catch-up growth. Recom-
mended dietary allowances are estab-
lished for healthy children. These are 
used as a base that can be modified for 
an individual child in a specific situation.

Protein  
(Baum, Kim, & Wolfe, 2016; 
Cortney-Martin, Ball, Pencharz, & 
Elango, 2016; Deer & Volpi, 2015; 
Hopkins, 1993, pp. 58–63; Landi et 
al., 2016; Nutritional Assessment, 
1992; Recommended Dietary 
Allowances, 1989, pp. 52–77; Shaw, 
Wildbore, & Wolfe, 1987; Young, 
Kearns, & Schoepfel, 2007)

Patients with dysphagia often pre-
sent with significant weight loss that 
includes loss of fat and loss of lean 
muscle mass. The loss of muscle mass 
negatively impacts swallowing func-
tion, as effective swallowing relies on 
strong muscular contraction. Reha-
bilitation of swallowing function often 
focuses on muscle strengthening exer-
cises but must also include increased 
protein intake to allow for recovery of 
adequate muscle function for swallow-
ing. Studies in older adults suggest a 

relative inability of older individuals to 
rebuild muscle. However, that inability 
can be overcome with increased protein 
intake, resulting in increased muscle 
protein synthesis. Dysphagic patients 
who present with weight loss must be 
encouraged to regain lost weight as 
part of their rehabilitation.

Adults. The Institute of Medicine cur-
rently recommends 0.8 grams of pro-
tein per kilogram reference weight 
daily dietary intake for an adult. How-
ever, recent studies have identified an 
increased dietary protein requirement 
in older individuals with a shift in the 
recommendation to at least 1.2 and up 
to 2.0 g/kg/day. Recommended lev-
els are further increased or decreased 
depending on specific disease consider-
ations, level of nutritional debilitation, 
and metabolic stress — for example, 
related to fever or sepsis. For anabolism 
or during periods of stress, the value is 
increased by 0.75 grams protein per 
kilogram reference weight. In burn and 
trauma patients, protein requirements 
may be increased by 1.2 g protein per kg.

Children. Appropriate daily protein 
levels for children are highly variable 
depending on age and metabolic stress-
ors. Infants’ and children’s needs range 

table 12–3. calculating reference Weight (ideal Body Weight)

adult male 
(hamwi method)*

106 lbs for first 5 feet; 6 lbs for each inch over 5 feet
Example: 5′9″ reference weight = 160 lb = 72.7 kg

adult Female 
(hamwi method)*

100 lbs for first 5 feet; 5 lbs for each inch over 5 feet
Example: 5′4″ reference weight = 120 lb = 54.5 kg

children consult standardized growth curves. some modified growth 
curves are available for specific conditions, i.e., Downs syndrome

Source: reprinted with permission from gottschlich, m., matarese, l., & shronts, e. (eds.). (1993). 
Nutrition support dietetics core curriculum (2nd ed.). silver spring, mD: copyright 2017 american 
society for parenteral and enteral nutrition.
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from 2.2 to 1.0 g per kg with the value 
decreasing to the adult level of 0.8 g pro-
tein per kg at age 15 years for females 
and age 19 years for males (Recom-
mended Dietary Allowances, 1989).

Fluid 
(Hopkins, 1992, p. 63; Nutritional 
Assessment, 1992; Recommended 
Dietary Allowances, 1989, pp. 247–250)

Adults. There are many accepted for-
mulas to determine appropriate fluid 
levels for adults. A general guideline is 1 
mL fluid per kcal. Another method uses 
a range of 25 to 40 mL per kg reference 
weight per day. Fluid needs decrease 
with age. Influences on fluid require-
ments include amount of total body 
surface area, illness, activity level, and 
temperature of the environment. Fluid 
needs are, in part, proportional to body 
surface area. The obese person would 
have increased needs over the person 
within his/her ideal weight range.

Children. For the first 10 kg of body 
weight, add 100 mL/kg per day; for the 
second 10 kg of body weight, add 50 
mL per kg per day; for each additional 
kilogram, add 20 mL per kg per day.

Vitamins and Minerals  
(Clark, 2007, pp. 129–159; Hopkins, 
1993, pp. 42–51; Nutritional 
Assessment, 1992; Recommended 
Dietary Allowances, 1989; Standing 
Committee on the Scientific 
Evaluation of Dietary Reference 
Intakes, Food and Nutrition Board, 
Institute of Medicine, 1997 and 1998)

Adequacy of the overall diet needs to 
be assessed for the provision of suffi-

cient vitamins and minerals within the 
calorie density consumed. In an adult 
eating orally, a multiple vitamin/min-
eral supplement may be indicated if 
nutritional energy needs are less than 
1,500 kcals per day (ADA Reports, 2005; 
Fairfield & Fletcher, 2002; Fletcher & 
Fairfield, 2002). As individuals age, 
absorption of vitamins and minerals 
may become less efficient, necessitat-
ing a nutrient dense diet. Check the 
National Institutes of Health website 
for up-to-date information on nutri-
ent intake recommendations (https://
ods.od.nih.gov/Health_Information/
Dietary_Reference_Intakes.aspx). The 
site contains useful information on rec-
ommendations for healthy intake of a 
variety of macro and micronutrients.

translating energy-
Protein-Fluid needs into 
a treatment Plan

Once the target values for calories, pro-
tein, and fluid intake have been estab-
lished, the route of nutrient ingestion 
must be considered. The dysphagia 
team has typically discussed the avail-
able alternatives and determined the 
best option for the patient. Conven-
tional oral eating, facilitated by strate-
gies as needed, is the most desirable. 
Oral intake combined with enteral tube 
feeding may also be recommended. This 
combination may be used when fatigue 
or some other limitation may impact 
the patient’s ability to rely totally on 
oral feeding. Other patients will require 
enteral feeding for all their nutrition. 
Whatever method is prescribed, con-
stant re-evaluation is needed to deter-
mine if the current option is working or 
remains appropriate. During these peri-
ods, the dietitian provides the team and 
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the physician managing the patient’s 
care with a quantitative analysis of food 
consumption by reviewing food diaries 
kept by the patient or caregiver.

Oral Feeding

If oral feeding is recommended for the 
patient, the dysphagia therapist will 
determine what restrictions must be 
applied to ensure safe oral feeding. The 
dietitian will help identify foods that 
both appeal to the patient and meet the 
safety requirements imposed. In short, 
the dietitian will translate the team’s 
prescription into everyday foods that 
the patient can consume in sufficient 
quantities to meet nutrition or hydra-
tion needs.

Textures range over a continuum 
from pourable liquids with varying vis-
cosities ranging from gel consistencies, 
slippery puree foods that deform from 
shape with gravity, stiffer purees that 
hold their shape, combinations of puree 
and ground texture, to fine chop. Poten-
tially, texture will be unrestricted, but 
the length of time required to eat may 
necessitate selection of nutrient dense 
foods. The normal adult swallower 
enjoys the full range of the texture or 
viscosity continuum from the least 
to the most viscous. The dysphagic 
patient may find the tolerable viscosity 
range restricted, that is, shifted to the 
low or high end, or compressed from 
both extremes. The texture continuum 
in relation to transit ability and airway 
protection is presented in Table 12–4.

An exercise that may be useful in 
the clinical setting is for members 
of the dysphagia team to meet in the 

central kitchen to sample a smorgas-
bord of food from the patient tray 
line. Team members jointly develop a 
classification of what foods should be 
considered as thick or thin liquids, and 
what should be allowed in a puree or 
ground diet. This process significantly 
strengthens the collaborative relation-
ship the dysphagia therapist and dieti-
tian share in treating the dysphagic 
patient. The dysphagia therapist gains 
insights regarding how limited a meal 
may become, given multiple restric-
tions, and the dietitian gains, among 
other things, an understanding of how 
thin a “thick liquid” may be and how 
broad a range would be acceptable for 
other characterizations of food used 
by the therapists. Also emerging from 
this experience is an appreciation for 
the range of viscosity included in the 
categories “thick liquid” and “puree” 
and for the difficulty involved in cor-
relating findings regarding viscosities 
sampled on the dynamic swallow study 
with the subjective determination of a 
tolerable range of viscosities made dur-
ing the bedside evaluation. Information 
presented in Appendix 12–B represents 
the result of such a group collaboration. 
It should be noted that the categories 
of textures presented are not ironclad. 
Individualizing dietary restriction to 
the patient’s specific impairment pro-
vides maximum variety. The National 
Dysphagia Diet: Standardization for 
Optimal Care (National Dysphagia Diet 
Task Force, 2002) provides a level of con-
sistency in terminology used to describe 
dysphagia diets and textures and viscos-
ity standards of liquids and is a good 
place to start for the development of 
consistent terminology (Table 12–5).



253

ta
b

le
 1

2–
4

. 
te

xt
u

re
 o

r v
isc

o
sit

y 
c

o
n

tin
u

u
m

te
x

tu
r

e 
o

r
 v

is
c

o
si

ty
 c

o
n

ti
n

u
u

m

pl
a

c
e

s 
st

re
ss

 o
n

 a
g

ilit
y 

o
f o

ra
l 

a
irw

a
y 

c
lo

su
re

 fo
r s

w
a

llo
w

 
b

u
t 

fa
c

ilit
a

te
s 

b
o

lu
s 

tr
a

n
sf

e
r

r
e

lie
ve

s 
d

e
m

a
n

d
s 

o
n

 a
g

ilit
y 

o
f a

irw
a

y 
c

lo
su

re
 

a
n

d
 fa

c
ilit

a
te

s 
b

o
lu

s 
tr

a
n

sf
e

r
pl

a
c

e
s 

st
re

ss
 o

n
 o

ra
l p

re
p

a
ra

tio
n

 a
n

d
 a

n
d

 p
h

a
ry

n
g

e
a

l 
tr

a
n

sf
e

r c
o

m
p

e
te

n
c

e

Th
in

 L
iq

ui
d

s
Th

ic
k 

Li
q

ui
d

s
Sl

ip
p

e
ry

 p
ur

e
e

pu
re

e
Fo

o
d

s 
re

q
ui

rin
g

 m
a

st
ic

a
tio

n 
in

 o
rd

e
r o

f a
sc

e
nd

in
g

 d
iff

ic
ul

ty

example

(a
ss

u
m

e
d

 t
o

 b
e

 a
t 

b
o

d
y 

te
m

p
e

ra
tu

re
) 

a
p

p
le

 ju
ic

e
, c

ra
n

b
e

rry
 

ju
ic

e
, n

o
n

,
 lo

w
fa

t,
 a

n
d

 
w

h
o

le
 m

ilk
, f

ru
it 

ic
e

, 
sh

e
rb

e
t,

 j
e

ll
o

, s
o

ft
 

d
rin

ks

(a
ss

u
m

e
d

 t
o

 b
e

 a
t 

b
o

d
y 

te
m

p
e

ra
tu

re
) 

to
m

a
to

 ju
ic

e
, n

e
c

ta
r, 

a
p

p
le

 ju
ic

e
 w

ith
 

th
ic

ke
n

e
r, 

in
st

a
n

t 
Br

e
a

kf
a

st
, ≥

1.
5 

c
a

l/
c

c
 c

o
m

m
e

rc
ia

l 
su

p
p

le
m

e
n

t

(a
ss

u
m

e
d

 t
o

 b
e

 a
t 

b
o

d
y 

te
m

p
e

ra
tu

re
) 

p
u

d
d

in
g

, c
u

st
a

rd
, 

p
u

re
e

 fr
u

it,
 p

u
re

e
 

ve
g

e
ta

b
le

s 
(n

o
t 

st
a

rc
h

e
s)

m
a

sh
e

d
 p

o
ta

to
e

s,
 

p
u

re
e

 s
c

ra
m

b
le

d
 e

g
g

s,
 

p
u

re
e

 m
e

a
t

g
ro

u
n

d
 m

e
a

t,
 re

g
u

la
r 

sc
ra

m
b

le
d

 e
g

g
s,

 c
a

n
n

e
d

 fr
u

it,
 

so
ft

 c
o

o
ke

d
 c

a
rro

ts
, b

e
e

ts
, 

b
re

a
d

c
h

o
p

p
e

d
 m

e
a

t,
 s

a
n

d
w

ic
h

e
s 

(t
u

n
a

, e
g

g
, b

o
lo

g
n

a
)

u
n

re
st

ric
te

d
 d

ie
t

properties

ea
sil

y 
d

e
fo

rm
e

d
, 

m
o

ve
s 

ve
ry

 re
a

d
ily

 in
 

re
sp

o
n

se
 t

o
 g

ra
vi

ty
 a

n
d

 
c

o
m

p
re

ss
io

n
.

le
ss

 e
a

sil
y 

d
e

fo
rm

e
d

 
th

a
n

 t
h

in
 li

q
u

id
s,

 
m

o
ve

s 
fa

irl
y 

re
a

d
ily

 in
 

re
sp

o
n

se
 t

o
 g

ra
vi

ty
 o

r 
c

o
m

p
re

ss
io

n
.

le
ss

 e
a

sil
y 

d
e

fo
rm

e
d

 
so

 m
a

y 
o

b
st

ru
c

t 
a

 
n

a
rro

w
 p

a
ss

a
g

e
. 

sl
id

e
s 

in
 re

sp
o

n
se

 
to

 g
ra

vi
ty

 o
r 

c
o

m
p

re
ss

io
n

.

le
ss

 e
a

sil
y 

d
e

fo
rm

e
d

, 
th

u
s 

c
a

n
 o

b
st

ru
c

t 
a

 n
a

rro
w

 p
a

ss
a

g
e

. 
tr

a
n

sf
e

rre
d

 m
o

st
ly

 b
y 

c
o

m
p

re
ss

io
n

.

a
s 

th
e

 b
o

lu
s 

b
e

c
o

m
e

s 
m

o
re

 
vi

sc
o

u
s,

 it
 is

 le
ss

 a
n

d
 le

ss
 e

a
sil

y 
d

e
fo

rm
e

d
, l

e
ss

 li
ke

ly
 t

o
 m

o
ve

 
in

 re
sp

o
n

se
 t

o
 g

ra
vi

ty
, m

o
re

 
re

lia
n

t 
o

n
 d

e
n

ta
l a

n
d

 li
n

g
u

a
l 

c
o

m
p

e
te

n
c

e
 fo

r m
a

st
ic

a
tio

n
 

a
n

d
 t

ra
n

sit
, s

e
n

so
ry

 
c

o
m

p
e

te
n

c
e

 a
n

d
 ju

d
g

m
e

n
t 

o
f b

o
lu

s 
c

h
a

ra
c

te
ris

tic
s,

 
a

d
e

q
u

a
te

 s
a

liv
a

tio
n

, a
n

d
 

h
e

a
lth

y 
m

u
c

o
sa

.

c
o

n
tin

u
e

s



254

Th
in

 L
iq

ui
d

s
Th

ic
k 

Li
q

ui
d

s
Sl

ip
p

e
ry

 p
ur

e
e

pu
re

e
Fo

o
d

s 
re

q
ui

rin
g

 m
a

st
ic

a
tio

n 
in

 o
rd

e
r o

f a
sc

e
nd

in
g

 d
iff

ic
ul

ty

transit

th
in

 li
q

u
id

s 
a

re
 m

o
st

 
lik

e
ly

 t
o

 m
o

ve
 t

h
ro

u
g

h
 

th
e

 u
p

p
e

r d
ig

e
st

iv
e

 
tr

a
c

t 
q

u
ic

kl
y 

a
n

d
 

c
o

m
p

le
te

ly
. 

va
ria

b
ly

 li
ke

ly
 

(d
e

p
e

n
d

in
g

 o
n

 t
h

e
 

d
e

g
re

e
 o

f t
h

ic
kn

e
ss

) 
to

 m
o

ve
 t

h
ro

u
g

h
 t

h
e

 
d

ig
e

st
iv

e
 t

ra
c

t 
e

a
sil

y 
w

ith
o

u
t f

a
llin

g
 in

to
 th

e
 

a
irw

a
y 

a
n

d
 t

o
 p

a
ss

 
fa

irl
y 

w
e

ll 
th

ro
u

g
h

 
n

a
rro

w
 s

ite
s 

su
c

h
 a

s 
st

ric
tu

re
s.

 

sl
ip

p
e

ry
 p

u
re

e
s 

a
re

 
m

o
re

 li
ke

ly
 t

o
 s

to
p

 
a

t 
o

b
st

a
c

le
s 

su
c

h
 a

s 
w

e
b

s 
a

n
d

 s
tr

ic
tu

re
s,

 
b

u
t 

m
a

y 
b

e
 le

ss
 li

ke
ly

 
to

 “
st

ic
k.

”

pu
re

e
s 

a
re

 li
ke

ly
 t

o
 s

to
p

 
a

t 
o

b
st

a
c

le
s 

a
n

d
 m

a
y 

n
o

t 
sli

d
e

 e
a

sil
y 

a
lo

n
g

 
d

ry
 m

u
c

o
sa

. p
u

re
e

s 
w

ill 
n

o
t 

m
o

ve
 t

h
ro

u
g

h
 t

h
e

 
p

h
a

ry
n

x 
w

ith
o

u
t 

a
d

e


q
u

a
te

 c
o

m
p

re
ss

io
n

/
c

o
n

st
ric

tio
n

. c
o

m
p

le
te

 
tr

a
n

sit
 re

q
u

ire
s 

a
d

e


q
u

a
te

 s
a

liv
a

ry
 a

n
d

 
m

u
c

o
sa

l h
e

a
lth

.

a
d

e
q

u
a

te
 o

ra
l a

n
d

 
p

h
a

ry
n

g
e

a
l p

a
te

n
c

y 
a

n
d

 
st

re
n

g
th

 o
f c

o
n

st
ric

tio
n

/
c

o
m

p
re

ss
io

n
 is

 re
q

u
isi

te
 fo

r 
sa

fe
 s

w
a

llo
w

 o
f h

ig
h

 v
isc

o
sit

y 
fo

o
d

s 
o

n
c

e
 m

a
st

ic
a

tio
n

 h
a

s 
tr

a
n

sf
o

rm
e

d
 t

h
e

 s
o

lid
 in

to
 a

 
p

u
re

e
. a

d
e

q
u

a
te

 t
ra

n
sf

e
r 

re
q

u
ire

s 
a

d
e

q
u

a
te

 s
a

liv
a

ry
 

a
n

d
 m

u
c

o
sa

l h
e

a
lth

.

airWay

a
g

ilit
y 

o
f l

a
ry

n
g

e
a

l 
a

irw
a

y 
c

lo
su

re
 fo

r 
sw

a
llo

w
 is

 a
 p

re
re

q
u

isi
te

 
fo

r i
n

g
e

st
io

n
 o

f t
h

in
 

liq
u

id
s.

 

sw
a

llo
w

 o
f t

h
ic

k 
liq

u
id

s 
re

q
u

ire
s 

le
ss

 
la

ry
n

g
e

a
l a

g
ilit

y 
b

e
c

a
u

se
 t

h
ic

k 
liq

u
id

s 
a

re
 le

ss
 e

a
sil

y 
d

e
fo

rm
e

d
 a

n
d

 m
o

ve
 

m
o

re
 s

lo
w

ly
 (

sp
e

e
d

 
va

rie
s 

w
ith

 t
h

ic
kn

e
ss

) 
in

 re
sp

o
n

se
 t

o
 g

ra
vi

ty
 

o
r c

o
m

p
re

ss
io

n
. 

sl
ip

p
e

ry
 p

u
re

e
s 

re
q

u
ire

 le
ss

 la
ry

n
g

e
a

l 
a

g
ilit

y 
b

u
t 

m
o

re
 

c
o

m
p

e
te

n
t 

o
ra

l 
a

n
d

 p
h

a
ry

n
g

e
a

l 
c

o
n

st
ric

tio
n

. i
f 

th
e

 b
o

lu
s 

is 
n

o
t 

a
d

e
q

u
a

te
ly

 
tr

a
n

sf
e

rre
d

, r
e

sid
u

e
 

m
a

y 
fa

ll 
in

to
 t

h
e

 
a

irw
a

y 
a

ft
e

r t
h

e
 

sw
a

llo
w

. t
h

e
 

p
ro

p
e

rt
ie

s 
o

f p
u

re
e

s 
p

re
se

n
t 

a
 g

re
a

te
r r

isk
 

o
f o

b
st

ru
c

tin
g

 t
h

e
 

a
irw

a
y 

th
a

n
 li

q
u

id
s.

Be
c

a
u

se
 t

h
e

y 
d

o
 

n
o

t 
m

o
ve

 re
a

d
ily

 in
 

re
sp

o
n

se
 t

o
 g

ra
vi

ty
, 

p
u

re
e

s 
a

re
 le

ss
 li

ke
ly

 
to

 fa
ll 

in
to

 t
h

e
 a

irw
a

y 
q

u
ic

kl
y.

 h
o

w
e

ve
r, 

if 
o

ra
l 

a
n

d
 p

h
a

ry
n

g
e

a
l c

le
a

r
in

g
 is

 in
c

o
m

p
le

te
 d

u
e

 
to

 p
o

o
r c

o
n

st
ric

tio
n

 o
r 

xe
ro

st
o

m
ia

, p
ha

ry
n

g
e

a
l r

e
sid

u
e

 p
re

se
n

ts
 a

 
ris

k 
to

 t
h

e
 a

irw
a

y 
a

ft
e

r 
th

e
 s

w
a

llo
w

 h
a

s 
b

e
e

n
 

c
o

m
p

le
te

d
. t

h
e

 p
ro

p


e
rt

ie
s 

o
f p

u
re

e
s 

p
re

s
e

n
t 

a
 g

re
a

te
r r

isk
 o

f 
o

b
st

ru
c

tin
g

 t
h

e
 a

irw
a

y 
th

a
n

 li
q

u
id

s.

a
d

e
q

u
a

te
 a

irw
a

y 
p

ro
te

c
tio

n
 

d
u

rin
g

 s
w

a
llo

w
 o

f s
o

lid
s 

is 
re

lia
n

t 
o

n
 a

d
e

q
u

a
te

ly
 

c
o

m
p

le
te

 o
ra

l a
n

d
 

p
h

a
ry

n
g

e
a

l t
ra

n
sit

. t
h

e
 

a
irw

a
y 

c
a

n
 b

e
 o

b
st

ru
c

te
d

 
if 

p
e

n
e

tr
a

te
d

 b
y 

so
lid

 b
o

lu
s 

re
sid

u
e

, e
ve

n
 if

 m
a

st
ic

a
tio

n
 

is 
fa

irl
y 

a
d

e
q

u
a

te
. t

h
e

 
p

ro
p

e
rt

ie
s 

o
f s

o
lid

s 
p

re
se

n
t 

a
 

g
re

a
te

r r
isk

 o
f o

b
st

ru
c

tin
g

 t
h

e
 

a
irw

a
y 

th
a

n
 li

q
u

id
s.

ta
b

le
 1

2–
4

. 
c

o
n

tin
u

e
d



255

Th
in

 L
iq

ui
d

s
Th

ic
k 

Li
q

ui
d

s
Sl

ip
p

e
ry

 p
ur

e
e

pu
re

e
Fo

o
d

s 
re

q
ui

rin
g

 m
a

st
ic

a
tio

n 
in

 o
rd

e
r o

f a
sc

e
nd

in
g

 d
iff

ic
ul

ty

patients

pa
tie

n
ts

 w
ith

 p
ro

lo
n

g
e

d
 

o
r i

n
c

o
m

p
le

te
 o

ra
l, 

p
h

a
ry

n
g

e
a

l, 
o

r 
e

so
p

h
a

g
e

a
l t

ra
n

sit
 

d
u

e
 t

o
 p

o
o

r m
u

sc
u

la
r 

c
o

n
st

ric
tio

n
 o

r t
o

 
n

a
rro

w
in

g
, (

e
.g

., 
st

ric
tu

re
) 

b
u

t 
w

h
o

 a
re

 
a

le
rt

 a
n

d
 e

n
jo

y 
g

o
o

d
 

la
ry

n
g

e
a

l f
u

n
c

tio
n

 a
re

 
m

o
st

 li
ke

ly
 t

o
 a

c
h

ie
ve

 
a

d
e

q
u

a
te

 in
ta

ke
 w

ith
 

liq
u

id
 c

o
n

sis
te

n
c

ie
s.

 

pa
tie

n
ts

 w
ith

 
p

ro
lo

n
g

e
d

 o
r 

in
c

o
m

p
le

te
 o

ra
l, 

p
h

a
ry

n
g

e
a

l, 
o

r 
e

so
p

h
a

g
e

a
l t

ra
n

sit
 

d
u

e
 t

o
 p

o
o

r m
u

sc
u

la
r 

c
o

n
st

ric
tio

n
 o

r t
o

 
n

a
rro

w
in

g
 (

e
.g

., 
st

ric
tu

re
) 

a
re

 m
o

st
 

lik
e

ly
 t

o
 a

c
h

ie
ve

 
a

d
e

q
u

a
te

 in
ta

ke
 w

ith
 

liq
u

id
 c

o
n

sis
te

n
c

ie
s.

pa
tie

n
ts

 w
ith

 m
ild

 
c

o
g

n
iti

ve
 d

e
fic

its
 

o
r w

h
o

 s
h

o
w

 p
o

o
r 

o
ra

l b
o

lu
s 

c
o

n
tr

o
l o

r 
im

p
a

ire
d

 in
iti

a
tio

n
 o

f 
sw

a
llo

w
 g

e
st

u
re

s 
m

a
y 

re
q

u
ire

 t
h

ic
ke

n
e

d
 

liq
u

id
s.

pa
tie

n
ts

 w
h

o
 a

re
 

slo
w

 t
o

 in
iti

a
te

 
sw

a
llo

w
 g

e
st

u
re

s,
 

in
c

lu
d

in
g

 a
irw

a
y 

c
lo

su
re

, b
u

t 
w

h
o

 
a

re
 a

b
le

 t
o

 a
p

p
ly

 
so

m
e

 c
o

m
p

re
ss

io
n

 
to

 a
c

c
o

m
p

lis
h

 o
ra

l 
a

n
d

 p
h

a
ry

n
g

e
a

l 
b

o
lu

s 
tr

a
n

sf
e

r w
o

u
ld

 
to

le
ra

te
 s

lip
p

e
ry

 
p

u
re

e
s.

pa
tie

n
ts

 w
h

o
 a

re
 a

b
le

 
to

 a
p

p
ly

 a
d

e
q

u
a

te
 

p
re

ss
u

re
s 

to
 t

ra
n

sf
e

r 
th

e
 b

o
lu

s 
th

ro
u

g
h

 t
h

e
 

o
ra

l a
n

d
 p

h
a

ry
n

g
e

a
l 

c
a

vi
tie

s 
c

o
m

p
le

te
ly

 
w

ill 
to

le
ra

te
 p

u
re

e
 

c
o

n
sis

te
n

c
ie

s.

th
e

 g
o

a
l o

f m
a

st
ic

a
tio

n
 

is 
to

 p
ro

d
u

c
e

 a
 “

sw
a

llo
w

 
sa

fe
” 

b
o

lu
s,

 p
ro

b
a

b
ly

 o
n

e
 

a
p

p
ro

xi
m

a
tin

g
 a

 p
u

re
e

. t
h

e
 

a
b

ilit
y 

to
 t

o
le

ra
te

 d
e

g
re

e
s 

o
f 

vi
sc

o
sit

y 
in

 t
h

e
 s

o
lid

 ra
n

g
e

 is
 

d
e

p
e

n
d

e
n

t 
o

n
 li

n
g

u
a

l a
g

ilit
y 

a
n

d
 r

o
m

, j
u

d
g

m
e

n
t 

re
: b

o
lu

s 
re

a
d

in
e

ss
, s

a
liv

a
ry

 fl
o

w
, a

n
d

 
d

e
n

tit
io

n
.

So
u

rc
e

: 
Fr

o
m

 s
u

sa
n

 m
c

ke
n

zi
e

, m
.s

., 
a

n
d

 B
e

ve
rly

 l
o

re
n

s,
 r

.D
., 

m
.s

.



256

Table 12–5. Diets for people with Difficulty chewing and swallowing (nDD)

dysphagia advanced 
(Dysphagia iii Diet) 

olD name: 
reGULAr SoFT

Regular food that is  
easy to chew. 

 

dysphagia ground or 
“mechanically-altered” 

(Dysphagia ii Diet)

olD name:  
mechANIcAL SoFT

Soft-cohesive food 
with ground meat and 

extra gravy to make 
the meat moist.

dysphagia Puree 
(Dysphagia i Diet) 

olD name:  
pUree

All foods must be  
pureed smooth. 

 

meat: thinsliced, tender, or 
ground meats and poultry. 

Wellmoistened fish. eggs 
prepared in any way. yogurt 
without nuts or coconut. 
casseroles with small chunks 
of meat, ground meats, or 
tender meats. no nuts

all meat is ground, with gravy.

poached, scrambled, soft
cooked eggs.

scoop of tuna fish, egg salad 
(no large chunks or celery).

soft salad sandwich/white 
bread (no crusts)

pureed scrambled eggs

pureed meats with gravy

Soups: all soups except 
strained corn or clam 
chowder. (may need to be 
thickened to appropriate 
consistency if soup is thinner 
than prescribed liquid 
consistency.)

if thin liquids allowed, also 
may have: all thin soups 
except broth and bouillon.

pureed soups

no mixed consistencies (i.e., 
cold cereal moistened with 
little texture allowed, no 
soup with thin liquid broth 
and solids)

smooth hot cereal (pureed 
oatmeal or cream of 
Wheat)

order may specify no 
oatmeal

pureed soups

Starches:

Breads: any wellmoistened 
breads, biscuits, muffins, 
pancakes, waffles, etc. 
need to add adequate 
syrup, jelly, margarine, 
butter, etc. to moisten well. 
no dry crusty bread.

all wellmoistened cereals 
(cereals may have ¼ cup 
milk or just enough milk to 
moisten if thin liquids are 
restricted).

all potatoes and starches 
okay, including rice, wild 
rice, moist bread dressing, 
and tenderfried potatoes.

toast, French toast (no 
crusts), muffins, pancakes 
okay

soft breakfast cakes okay

no bagels, no english 
muffins, no breadsticks, no 
dinner rolls

pasta, noodles with sauce 
okay

american chop suey

macaroni and cheese okay

no rice

mashed potatoes (whipped 
smooth with gravy, sour 
cream, and/or butter to 
keep moist and smooth)

Wellcooked, pureed pasta

Fruits and vegetables:

all canned and cooked 
fruits. soft, peeled fresh 
fruits such as peaches, 
nectarines, kiwi, mangoes, 
cantaloupe, honeydew, 
watermelon (without seeds). 
soft berries with small seeds 
such as strawberries.

Wellcooked, soft vegetables 
okay

Wellcooked, soft potatoes 
okay (i.e., potatoes sliced 
with cheese)

no salads or raw vegetables. 
cottage cheese okay.

vegetables pureed smooth 
without lumps, chunks, seeds

pureed fruits without pulp, 
seeds, chunks

no cottage cheese
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dysphagia advanced 
(Dysphagia iii Diet) 

olD name: 
reGULAr SoFT

Regular food that is  
easy to chew. 

 

dysphagia ground or 
“mechanically-altered” 

(Dysphagia ii Diet)

olD name:  
mechANIcAL SoFT

Soft-cohesive food 
with ground meat and 

extra gravy to make 
the meat moist.

dysphagia Puree 
(Dysphagia i Diet) 

olD name:  
pUree

All foods must be  
pureed smooth. 

 

Fruits and vegetables 
continued

if thin liquids allowed, also 
may have: any fruit juices.

no dried fruits

no popcorn

all cooked, tender vegetables 
okay. shredded lettuce okay.

no corn, peas, beans, 
asparagus, or nontender 
veggies

canned peaches, pears, 
stewed tomatoes okay, but 
Drain out liquid

no raw fruit, except banana

Desserts: all okay, except: 
no nuts, seeds, coconut, or 
chewy caramel. if thin liquids 
allowed, also may have: 
malts, milk shakes, frozen 
yogurts, ice cream, and other 
frozen desserts. nutritional 
supplements, gelatin, and 
any other desserts of thin 
liquid consistency when in 
the mouth.

soft desserts okay:

soft pies with whipped 
cream, soft cookies, cakes 
with icing, donuts okay

no sticky food items, 
popcorn, corn chips, nuts, 
seeds, coconut, chewy 
caramel or dried fruit

pudding, smooth yogurt, 
custards, applesauce, 
pureed desserts, soufflés, 
smooth chocolate.

ice cream*, sherbet*, fruit 
ice*, jello* if not on a thick 
liquid

no pickles or garnish no pickles or garnish no pickles or garnish

LIQUIDS:
thin liquid
nectar thick liquid
honey thick liquid
pudding thick liquid 
(also known as spoonthick)
prepare with thickener 
powder or purchase pre
thickened liquids for nectar 
and honey.

Beverages: 
any beverages, depending 
on recommendations for 
liquid consistency.
ice chips.
if thin liquids allowed, also  
may have: milk, juices, coffee, 
tea, sodas, carbonated 
beverages, alcoholic 
beverages if allowed, 
nutritional supplements.

WATch oUT:
cream of wheat and soups 
should be thick and smooth 
if patient is on a thickened 
liquid.

if in doubt, don’t give it to 
the patient.

* If a patient is on a 
thickened liquid:

•  No ice cream, sherbet, 
fruit ice, popsicles, and 
jello.

•  No mixed consistencies 
(cold cereals, brothbased 
soups, fruit cocktail cups)

• Ensure is thin liquid.

•  Make frappes in blender 
with the liquid supplement 
plus banana or yogurt to 
thicken.

Source: © 2017 academy of nutrition and Dietetics, nutrition care manual® [accessed october 2017]. 
adapted and reprinted with permission.

table 12–5. continued
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Special Concerns

As previously addressed, the patient 
with a thin liquid dysphagia may have 
difficulty maintaining adequate hydra-
tion. All fluid intake must be contained 
in some gradient of thicker liquid to 
gel-form food. It is helpful that pureed 
fruit, vegetables, and meat contain a 
high percent of their weight as water. 
However, without some form of thick to 
thickened liquids, a patient will likely 
consume inadequate fluid. A variety 
of commercial thickeners is available 
either by direct order or from local 
pharmacies. Some common household 
foods also work well for thickening. 
Examples of commercial and house-
hold products available for this pur-
pose are listed in Appendix 12–C.

If patients are able to consume suf-
ficient fluid in the form of puree foods, 
gels, and thick liquids, they may find 
that the total calorie intake needed 
for adequate hydration is higher than 
needed for energy requirements, result-
ing in excess weight gain. Unwanted 
weight gain may also occur in the 
patient with dysphagia to dry foods 
managed through the preparation of 
foods in more sauce or gravy dishes, 
which increases the moisture and slip-
periness of the foods, but also increases 
the calories. These issues can be miti-
gated by reducing the caloric value of 
the food preparation.

Non-Oral Feeding Alternatives

Total Parenteral Nutrition

When oral feeding is not an option for 
a patient, other avenues of food intake 
must be considered. One such alterna-

tive is total parenteral nutrition (TPN). 
TPN is able to provide total nutrition 
using a large flow capacity vein and a 
central line, in contrast to peripheral 
parenteral nutrition (PPN), using a 
peripheral vein accessed with a simple 
IV catheter. (PPN cannot usually meet 
full nutrition needs related to the con-
centration of nutrients in a low flow, 
smaller, peripheral vein.) Advances 
in enteral feeding formulas and feed-
ing tubes have made TPN less popular 
than in the past. TPN is costly and inva-
sive, represents an infection risk, and 
bypasses the gut, enhancing potential 
for bacterial translocation (the integ-
rity of the gut is decreased with lack 
of exposure to nutrients, and bacteria 
normally retained in the gut can pass to 
the bloodstream) (Borzotta et al., 1994; 
Kudsk, 1994; Kudsk et al., 1994; Minard 
& Kudsk, 1994; Moore & Moore, 1991). 
However, TPN must be used when the 
gut is nonfunctional because of pro-
longed ileus, or short bowel syndrome, 
or where there is contraindication to 
placing a feeding tube for whatever 
reason.

Enteral Feeding

Severe dysphagia may require the 
placement of a feeding tube to deliver 
nutrition safely with sufficient vol-
ume. Access sites of feeding tubes are 
typically the nose, the stomach, and the 
jejunum (Figure 12–1). An enteral feed-
ing tube placed nasally may have the 
tip of the tube located in the stomach 
(nasogastric [NG]), duodenum (naso-
duodenal [ND]), or jejunum (nasoje-
junal [NJ]). Tubes placed either percu-
taneously (percutaneous endoscopic 
gastrostomy [PEG]), radiographically, 
or surgically may have single or dual 
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lumen tubes, accessing the stomach 
(gastrostomy tube [GT]), stomach and 
duodenum (gastroduodenal [GD]), or 
jejunum (gastrojejunal [GJ] or percuta-
neous endoscopic jejunostomy [PEJ]). 
A dual lumen tube has a tube within a 
tube allowing access to two sites — for 
example, GD, whereas a single lumen 
tube delivers to only one site. Lastly, the 
jejunal feeding tube has both its access 
and end port in the jejunum (jejunum 
tube [JT]).

Concurrent consideration of multiple 
factors is required to determine the type 
of feeding tube access that best serves 

the needs of the patient. These include 
the following:

n Anticipated duration of enteral 
feeding (and likelihood of return 
to oral intake).

n Ability to protect the airway, 
degree of aspiration risk, and 
pulmonary reserve to withstand 
aspiration (delivery sites vary in 
terms of possible airway risk from 
reflux).

n Presence of impaired gastric emp-
tying may preclude feeding into 
the stomach (i.e., gastroparesis).

Figure 12–1. types and access sites of feeding tubes.
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n Types of enteral feeding formula 
available (i.e., commercial ready-
to-feed, name brand or store 
brand, or homemade).

n Availability of feeding pump for 
continuous feeding (gravity drip 
bolus or syringe bolus recom-
mended only into the stomach).

n Cosmetic considerations (an NG 
tube is visible, whereas a GT 
or JT may be concealed behind 
clothing).

n Patient compliance with location 
(i.e., an agitated patient can more 
easily remove an NG tube than a 
GT that can be concealed behind 
a dressing or abdominal binder 
when not in use).

n Availability and condition of 
organ to be an access site.

n Selection of feeding schedule 
(continuous or intermittent feeds 
can be delivered into stomach, 
duodenum, or jejunum, but bolus 
(gravity or syringe) feeds should 
be administered only into the 
stomach).

Nasogastric feeding is generally 
selected when the duration of time on 
tube feeding will be relatively short 
(perhaps weeks), with normal empty-
ing of the stomach and no evidence of 
uncontrolled esophageal reflux. Partic-
ular advantages of the NG tube are its 
relatively noninvasive placement and 
cost-effectiveness (Figures 12–2, 12–3, 
and 12–4). In some cases, an NG tube 
can be used to drain secretions or gas 
before a post-anesthesia patient’s stom-
ach begins to regulate, and then used 
for feeding when more normal stomach 
behavior is restored (see Figure 12–2).

Nasoduodenal tubes are appropriate 
for short-term feeding when gastro-

esophageal reflux is expected or when 
there is an increased aspiration risk or 
decreased rate of stomach emptying. 

Figure 12–2. kendall™ argyle™ silicone 
salem pump™ tube, 16 Fr., 48” length, (tyco/ 
healthcare). Dual lumen. yconnector with: 
(1) suction drainage lumen/feeding port, 
(2) suction vent lumen, and (3) closed end 
tip with multiple exit ports.

Figure 12–3. kendall™ kangaroo™, 12 Fr.,  
36” length, unweighted (tyco/healthcare). 
yconnector with: (1) feeding port, (2) irri
gation/medication port, and (3) open end 
tip with exit ports in tubing.
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A continuous feeding rate is employed 
and commercial formulas are used pri-
marily because these feeding tubes are 
often smaller in diameter and more 
prone to plugging. Homemade feed-
ings may not be homogeneous. In addi-
tion, if they are low enough viscosity to 
flow, they may be too dilute to deliver 
an adequate quantity of nutrition (Fig-
ure 12–5).

The nasojejunal feeding route requires 
a longer tube (43 inches compared 
with 36 inches for other tubes). It also 
requires radiographic confirmation of 
placement and may need to be placed 
endoscopically. Its primary advantage 
is that its extended placement into the 
GI tract minimizes dislodgment back 
into the stomach, and feeding can begin 
shortly after placement, as feeding into 

Figure 12–4. kendall™ entriflex™ Dual port Feeding tube with
out stylet 12 Fr., 36” length (tyco/healthcare). yconnector 
with: (1) feeding port, (2) irrigation/medication port, (3) exit 
ports, and (4) weighted tip.

Figure 12–5. kendall™ entriflex™ Dual port Feeding tube with FloW 
through™ stylet, 12 Fr., 43″ length (tyco/healthcare). yconnector 
with: (1) feeding port, (2) irrigation/medication port, (3) stylet, (4) exit  
ports, and (5) weighted tip.
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the small intestine does not depend on 
a stomach to be emptying its contents 
(see Figure 12–5).

Gastrostomy tube placement is appro-
priate if the nasoenteric route is unavail-
able, long-term feeding is required, or 
swallowing dysfunction is permanent. 
Location of tip placement in stomach, 
duodenum, or jejunum would follow 
the same decision tree used with a 
naso-enterically placed tube. A prime 
advantage of gastrostomy is cosmetic, 
as the feeding tube is not outwardly 
visible (Figures 12–6 and 12–7).

Some dual lumen GTs have a narrow 
lumen line that serves the duodenum 
or jejunum (see Figure 12–7). This has 
the advantage of being able to access 
both the stomach and intestine. Some 
medications are better absorbed in the 
stomach. If long-term jejunal feeding 
is the goal and stomach access is not 
required, placement directly as a JT 
may be preferred. Tube length will be 
shorter, and possibly less inclined to 
clogging. As with the PEG, a PEJ can be 

placed endoscopically and is therefore 
less costly than a surgical jejunostomy. 
A JT is indicated in the patient with 
extensive gastroesophageal surgery or 
disease. (A caveat is that bypassing the 
duodenum also bypasses the nutrient 
absorption sites of this part of the intes-
tine that may have longer term conse-
quences for nutrition status.)

The dysphagia etiology may also 
play a role in determining the method 
of feeding tube placement. For exam-
ple, Rustom, Jebreel, Tayyab, England, 
and Stafford (2006) reviewed 78 head 
and neck cancer patients to determine 
complication rates between three meth-
ods of gastrostomy tube insertion: PEG, 
radiologically inserted gastrostomy 
(RIG), and surgically inserted gastros-
tomy (open or laparoscopic). The PEG 
group had fewer complications and 
the authors recommended PEG for 
head and neck cancer patients. How-
ever, other researchers have found 
cases of PEG site metastasis in head 
and neck cancer patients, presumably 

Figure 12–6. kimberlyclark™ mic™ gastrostomy feeding tube, 20 
Fr., 7 to 10ml balloon (Ballard medical products). (1) Feeding port, 
(2) irrigation/medication port, (3) balloon valve port, (4) external 
retention disk, (5) balloon, and (6) open tip exit port.
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due to passing the endoscope through 
the site containing cancer in the phar-
ynx (Douglas, Koh, & Laramore 2000; 
Mincheff, 2005). Furthermore, if the 
GT placement is performed after sur-
gical resection, there is the potential to 
disrupt the surgical repair during pas-
sage of the endoscope into the stomach. 
Likely institutional preference, exper-
tise, and equipment will also play a role 

in selection of feeding tube placement 
methods. A summary of advantages 
and disadvantages of each feeding tube 
is presented in Table 12–6. The dietitian 
is a key resource in assisting selection 
of the enteral formula appropriate for 
each, with consideration given to suit-
ability, availability, tolerance, and cost. 
Some patients may need to make their 
own tube feeding in lieu of one of the 
multitude of commercially made for-
mulas. The dietitian is invaluable in 
such situations. Generally, the cost of 
formula will be lowest if one retains 
the ability to feed into the stomach. 
The stomach acts as a reservoir, and 
hypertonic solutions can be fed directly 
into the stomach with good results. The 
stomach also allows for an intermittent 
bolus feeding schedule, which may 
allow the patient more freedom and 
a feeling of normalcy by engaging in 
feeding at meal periods.

Jejunal feeding usually requires an 
isotonic formula and a feeding pump. 
Care must be taken to avoid the devel-
opment of a dumping syndrome with 
diarrhea, nausea, and gas due to the 
relative hyper-osmolar load of the for-
mula directly into the gut. These symp-
toms can often be managed by increas-
ing the water content of the formula and 
gradually increasing the feeding rate.

Medications delivered via the feed-
ing tube must be liquid or crushed and 
sustainable in a slurry. A bolus of water 
before and after the medication admin-
istration will prevent interaction of the 
medication with the feeding that may 
result in clumping of the feeding, which 
could clog the tube. No sustained 
release medications can be fed through 
the feeding tube, as crushing will ruin 
the sustained release property.

Figure 12–7. mic™ gastro enteric Feeding  
tube, 20 Fr. (medical innovations, a Divi
sion of Ballard medical products). (1) gas
tric port, (2) jejunal port, (3) balloon valve, 
(4) dual lumen tube, (5) securlok® ring, 
(6) balloon, (7) tapered gastric exit port, 
(8) multiple exit ports, and (9) weighted tip.
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table 12–6. advantages and Disadvantages of Feeding tubes

Access Site Advantages Disadvantages

nasogastric •  Minimally invasive, easy 
placement

•  Suitable for short-term use

•  Transitional to bolus feeding

•  Radiographic confirmation 
not necessarily required

•  Cosmetic — feeding tube 
visible unless patient self
inserts Ft each feeding

•  Risk of sinusitis

•  Lack of intact gag reflex 
may indicate increased 
aspiration risk

•  Stomach must be 
uninvolved with primary 
disease

nasoduodenal •  Minimally invasive

•  Suitable for short-term use

•  Reduced risk of pulmonary 
aspiration

•  Useful in conditions of 
gastroparesis or impaired 
stomach emptying

•  Useful if esophageal reflux 
present

•  Allows for feeding 
when bowel sounds are 
diminished or absent

•  Requires radiographic 
confirmation of placement

•  Cosmetic — feeding tube is 
visible

•  Requires 43" length feeding 
tube

•  May not remain placed 
in duodenum due to tube 
migration

•  Typically, smaller diameter 
tube than ng, more prone 
to plugging if not properly 
maintained

•  Bolus feeding 
contraindicated

•  Risk of sinusitis

nasojejunal •  Same advantages as 
nasoduodenal

•  Placement of tip further 
down gi tract minimizes 
dislocation to stomach

•  60" length tubes available 
offering even greater 
placement security

•  Similar disadvantages as 
nasoduodenal except 
placement of tip more 
secure

cervical 
esophagostomy

•  Improved cosmetic appeal 
as end of tube more easily 
concealed

•  Ease of feeding over 
gastrostomy as do not 
need to undress

•  More suitable for long-term 
feeding

•  Although more suitable 
for longterm feeding, the 
lower esophageal sphincter 
is stented open and 
same concerns for gastric 
and esophageal reflux 
with possible pulmonary 
aspiration are present as 
with the ng feeding tube
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Access Site Advantages Disadvantages

gastrostomy •  Suitable for long-term 
feeding

•  Cosmetically more 
appealing than a nasally 
place tube

•  Minimizes risk of tube 
migration and aspiration 
due to voluntary or 
accidental dislocation of 
nasoenteric tube by patient

•  Percutaneous placement 
available (peg)

•  Some GT have large bore 
tubes which minimizes 
occlusion from medications 
and high viscosity formulas

•  Most suitable of all tubes for 
use of homemade formula, 
provided tip is placed in 
stomach and it is a large 
bore tube

•  Bolus feeding option 
available if tip of tube in 
stomach

•  Potential risk of pulmonary 
aspiration

•  Lack of intact gag reflex 
and/or presence of 
esophageal reflux may 
indicate increased risk of 
aspiration

•  Insertion site care needed

•  Potential skin excoriation at 
stoma site from leakage of 
gastric secretions

•  Potential fistula at insertion 
site after gt removal

•  If GT feeding tip port is 
placed in duodenum, 
usually a smaller bore tube 
is used and it is subject to 
more occlusion risk

jejunostomy •  Suitable for long-term 
feeding

•  Minimizes risk of aspiration

•  Positive gag reflex need not 
be present

•  Useful if esophageal reflux is 
present

•  Does not depend on 
functioning stomach

•  Percutaneous placement 
(pej)  available

•  Minimal risk of dislodgment

•  Typically smaller bore 
tube than a gt and risk of 
occlusion from medication 
or viscous formula

•  Stoma care needed

•  Potential skin excoriation at 
stoma site from leakage of 
gastric secretions

•  Bolus feeding not an option

•  Potential fistula at stoma site 
after jt removal

Source: adapted from gottschlich, m., matarese, l., & shronts, e. (eds.). (1993). Nutrition support 
dietetics core curriculum (2nd ed.). silver spring, mD: american society for parenteral and enteral 
nutrition

table 12–6. continued
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team aPProach

As stated frequently throughout this 
text, the benefit of a team approach to 
dysphagic patients is the opportunity it 
provides for synergism. The dovetail-
ing of the skills and experience of each 
individual professional in the assess-
ment and treatment of the patient is 
an enormous advantage, for both the 
patient and team members. Members of 
our team have a healthy regard for the 
individual skills and backgrounds rep-
resented by each participant, and this 
translates to a broad, comprehensive 
approach to patient management. The 
team approach also provides opportu-
nities to reinforce the message of other 
team members or of the collective 
“team,” while individual specialists 
deliver their own expertise. The patient 
benefits from multiple exposure to vari-
ations of the same treatment theme and 
begins to incorporate successful adapta-
tions for his or her individual condition.

study Questions

 1. What is the dietitian’s role in the 
treatment of dysphagia?
a. Nutritional management
b. Oral and tube feeding recom-

mendations
c. Weight management
d. All of the above
e. a and c

 2. Which of the below are indications 
for placing a gastrostomy feeding 
tube?
a. Progressive neurologic condition 

with feeding difficulties leading 
to compromise of nutrition

b. Head-injured patient who is 
expected to need tube feeding 

for 2 to 3 months who keeps 
pulling and removing nasogas-
tric tube

c. Patient who is expected to regain 
safe and effective swallow func-
tion in 2 to 3 weeks and dislikes 
how she or he looks with a feed-
ing tube

d. All of the above
e. a and b
f. b and c

 3. When evaluating whether percent 
of weight change is significant or 
severe, both the rate of a person’s 
weight change and the amount of 
weight change are considered. True 
or False.

 4. Specific guidelines define whether 
a patient’s percent of ideal body 
weight characterizes him or her as 
having mild, moderate, or severe 
malnutrition. True or False.

 5. The following elements compose a 
nutritional assessment:
a. Anthropometric data
b. Laboratory data
c. Nutrition history
d. Clinical and physical finding
e. Financial analysis
f. All of the above
g. a, b, c, and d.

 6. There is clear agreement among 
dysphagia professionals concerning 
which food fluids are thin, nectar- 
like, or honey-like and how to de- 
scribe textural diets. True or False.
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appenDix 12–ca

Thickeners

Patients who need to restrict liquids to a thicker consistency will find that the 
use of either commercial thickening products or the addition of certain foods and 
products found in the kitchen cupboard at home will allow them to increase the 
variety of liquids and foods that they are able to eat.

The amount of thickener added will allow thickening from nectar-like to honey-
like, or to an even stiffer spoon-thick consistency. Thickeners can be used to stiffen 
a pureed food item that may be too thin. Some products work better in hot liquids. 
Others are supplemented with vitamins and minerals. It is important to compare 
the amount of product needed to achieve the desired consistency — some prod-
ucts have greater thickening power and, as a result, require less product. Manu-
facturers recommend different amounts of their product to obtain a nectar-like, 
honey-like, or spoon-thick consistency. The amount of product needed also may 
differ depending on the temperature, acidity (pH) and amount of sugars and other 
solids present in solution. Individual product websites provide information on 
product use and recipes. Some of the newer gel-based thickeners have less altera-
tion in taste and clarity of the liquid being thickened, which for some individuals, 
improves acceptability and effectiveness.

Following is a list of some search term suggestions and, some websites, though 
by no means meant to imply endorsement or a complete list. New products are 
being developed. Some products are intended (usually gels or powders) to be 
added to existing fluids at hand to thicken to desired viscosity. Other products can 
be purchased in a ready-to-consume container with a stated viscosity of nectar-like 
or honey-like. Currently, there is little standardization between company products 
as to what viscosity is obtained by following package directions using one of the 
powder or gel products added to foods at home. Additionally, the viscosity will 
be altered in the individual’s mouth based, in part, on dilution with saliva, length 
of retention in the mouth, and mix of other food in the mouth. Material in the 
cup may not maintain the same characteristics as it moves through an individual 
patient’s oral-pharyngeal structures!

Prices vary depending on where purchased and amount ordered. Some compa-
nies provide mail order shipping directly to the consumer. Hospital-based speech 
departments may be able to order through their Food Service, thereby accessing 
commercial vendors. The local drug store usually stocks a thickening product. If 
not found on the shelves or behind the counter, the pharmacy can order it.

Some suggested Web-based search terms: “Thickeners-dysphagia” and 
“therapeutic liquid thickeners.” “Precision Foods Thick It,” “Thick-It,” 
“Hormel labs–Thick & Easy” (product more likely found in Food Service 
operations than commercial retail); “Bernard Foods Thixx thickeners.”

continues
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Some Websites, not intended to be all-inclusive or endorsed:

http://www.nestlenutrition.com/us or http://www.nestlehealthscience.us 
Go to “Product & Applications” then “ Modified Consistencies/Dysphagia” 
Multiple products available from commercial, “ready-to-drink” thickened 
products to gel-based and powder thickener. Product names include: 
Resource brand of thickened juices, milk, water; “ThickenUp®” (modified 
corn starch), and “ThickenUp®Clear, (non-starch based thickening powder). 
Also: http://www.nestlenutritionstore.com Select category: “Swallowing 
difficulties”

http://www.SimplyThick.com (gel–gum based product)

http://www.ThickItRetail.com (powder based product and gum based 
AquaCareH2O™s). Made by Precision.

http://www.HormelHealthLabs.com Order from: http://www.HomeCare 
Nutrition.com (Products: Thick and Easy® (powder) and Thick & Easy®Clear 
Instant Food & Beverage Thickener, as well as other specialized food 
products for altered texture needs.)

KITCHEN CUPBOARD RESOURCES:

Dehydrated potato flakes

Baby instant rice cereal

Pureed vegetables and fruits

Dehydrated baby food

Bread crumbs

Unflavored gelatin — powder needs to be put into solution by heating in liquid, 
then cooled.

Keep in Mind!

The goal for every patient is a nutritional plan that optimizes recommendations 
from an experienced dysphagia clinician regarding what foods are most likely 
to be appropriate, given the details of impairment. Ideally, the nutrition plan 
should include foods that meet texture and viscosity restrictions, are nutrition-
ally adequate and, to the extent possible, are acceptable to the patient.

Appendices 12–Cb (Thick Liquids) and 12–Cc (Trouble Eating) include examples 
of patient education materials developed by dietitians at the University of Cali-
fornia–Davis Health System.

appendix 12–ca. continued
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appenDix 12–cb

continues

Clinical Dietitians & Dietetic Interns, Food & Nutrition Services, UC Davis Medical Center (9/10) 
 2010 The Regents of the University of California.  All Rights Reserved. 

•
•
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appendix 12–cb. continued

Clinical Dietitians & Dietetic Interns, Food & Nutrition Services, UC Davis Medical Center (9/10) 
 2010 The Regents of the University of California.  All Rights Reserved. 

•

•

•

•

•
•
•
•
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appenDix 12–cc

continues

Clinical Dietitians, Food & Nutrition Services, UC Davis Medical Center (4/09) 
 2009 The Regents of the University of California.  All Rights Reserved. 

Eating a balanced diet may be difficult if you have: 
• Trouble chewing your food due to mouth pain, dental problems, or other issues. 
• Trouble swallowing, which can cause coughing, choking, or longer time to finish a meal. 
• Shortness of breath or other breathing issues. 
• Poor appetite. 
• Higher calorie needs for weight gain or to prevent weight loss. 
• Other ___________________________________________________________ 

Tips to include all of the food groups and increase calories: 
Grains  
(6 servings)

Hot cereal (cream of wheat, oatmeal, grits) or cold cereal with butter, Half and Half, honey, and/or  
   sugar 
Toast with butter, jelly, cream cheese, honey, or peanut butter 
Milk toast (soak toast in hot milk, and add sugar, cinnamon, melted butter) 
Pancakes or French toast with extra butter and syrup 
Mashed potatoes with extra butter, cream cheese, heavy cream, sour cream, or cheese 
Pasta with butter, oil, or cream sauce 
Rice with butter or oil 
Potato soup
Bread pudding 

Meat & Other Proteins 
(5-6 oz)

Canned fish (tuna, salmon),Vienna sausage, canned or soft meats in sauce  
Meat, tuna, or cheese casserole 
Stew, chili, lentil soup, split pea soup, or other soups with meat or beans 
Lentils, canned or refried beans with cheese
Tofu or other soy products (add to soups, casseroles, sauces, etc) 
Eggs (such as soft-boiled, poached, or scrambled with cheese, bacon, or avocado) 

Vegetables   
(2 cups) 

Fresh, canned, or cooked vegetables with melted cheese, butter, mayonnaise, or salad dressing 
Tomato or vegetable juice 
Homemade or canned vegetable soups 
Pureed yams, pureed winter squash 

Fruits  
(2 cups) 

100% fruit juice or fruit nectar 
Fresh, canned, or stewed fruits (can add whipped cream)
Pureed fruits (such as applesauce) 
Fruit smoothies 

Milk & Dairy
(2 cups or more) 

Milk, Lactaid  milk, flavored milk , soymilk (choose 2% or whole milk to increase calories) 
Hot chocolate made with milk 
Milk shakes or smoothies made with ice cream, frozen yogurt, or whole milk (can add peanut 
   butter or flavored syrup) 
Yogurt, pudding, custard, ice cream 
Cream soups (such as chicken, mushroom, or asparagus)  
Cheeses (such as cream cheese, Laughing Cow  cheese, soft cheeses like Brie, or melted cheese  
   dishes) 
Cottage cheese (can add fruits, honey, or flavored syrup)

To increase calories: Add avocado, butter, mayonnaise, sour cream, cheese, cream cheese, salad dressing, olive oil, 
canola oil, Half and Half, whipped cream, honey, sugar, flavored syrup, peanut butter 

If you still are not able to eat enough... 
Add a nutrition supplement such as Carnation Instant Breakfast , Ensure , Ensure Plus , Boost , Slim 
Fast , or store brand equivalents.  Ask a pharmacy clerk to help you select or order the product you want. 
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Clinical Dietitians, Food & Nutrition Services, UC Davis Medical Center (4/09) 
 2009 The Regents of the University of California.  All Rights Reserved. 

Other Tips:

• If you have pain, be sure to tell your Doctor.  There may be medications to help with the 
pain.  If your pain is controlled, you will likely eat more. 

• If solid food is hard to chew or swallow:   
Foods can be put in a food processor or blender – let the machine do your chewing!  
Add broth, gravy, or other liquids to add moisture when blending. 
Add Instant Breakfast to milk, Lactaid  milk, or soymilk. 
Increase calories in your Instant Breakfast drink by adding ice cream to make a milkshake. 
Store-bought nutrition supplements (Ensure Plus , Boost , Slim Fast ) are useful if you do not 
tolerate milk (look for generic brands, which cost less). 

• Soups are a favorite.  Choose higher calorie soups such as split pea, lentil, chili, clam chowder, or 
creamed soups made with milk. Cream-based soups are usually higher in calories than broth-based 
soups. 

To add more protein to soups or other foods, mix in whey protein 
powder or powdered milk.  Start by adding 1-2 Tbsp and increase 
according to taste.   

• Breakfast foods can be eaten at any time of the day.  Eggs are easy to chew and high in protein.  Eggs 
can be prepared in different ways to give variety.  Try eggs in French toast, quiche, or bread pudding. 

• Eat more frequently.  You should eat even if your appetite is poor. 
Aim for 6-8 small meals (snack-sized), instead of 3 regular meals. 

- A snack can be a carton of yogurt, cottage cheese and fruit, an ice cream sandwich, or a 
nutrition supplement (such as Ensure ). 

• Take a complete multivitamin supplement everyday.  If it is hard to swallow a pill, try a children’s 
chewable vitamin. If this is hard to chew, crush the multivitamin and eat with applesauce or pudding, or 
choose a liquid vitamin.  Make sure your multivitamin has zinc and iron. 

• If you are constipated, you may not eat as much.  Constipation can be caused by pain pills, not enough 
water or fiber, or less physical activity.  Talk with your Doctor about medication for constipation, or 
talk with your Dietitian for ideas to prevent constipation. 

NOTES: 
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13
Pediatric Clinical 

Feeding Assessment

Anna miles

While there are common themes be- 
tween an adult clinical swallowing eval-
uation and a pediatric clinical feeding 
assessment, there are more differences 
than similarities. Like adult dyspha-
gia, pediatric feeding difficulties are 
a symptom of a vast range of medical 
conditions and developmental disor-
ders (Table 13–1). These etiologies differ 
from those of adulthood and old age. 
Children are constantly developing, 
and any clinical feeding assessment 
must take cognizance of this dynamic 
adapting system. Pediatric feeding 
difficulties lead to malnutrition, dehy-
dration, failure to thrive, respiratory 
complications, as well as distress and 
reduced quality of life for child and 
family (Lefton-Greif & McGrath-Mor-
row, 2007; Loughlin, 1989). In children, 
the long-term adverse consequences of 
aspiration (including recurrent chest 
infections, tracheal and bronchial gran-
uloma, stenosis, bronchitis, bronchiec-
tasis, empyema, respiratory failure) are 

life limiting and life threatening and 
require careful investigation (Tutor & 
Schoumacher, 2003; Tutor & Gosa, 2012) 
(Table 13–2). While a detailed case his-
tory, oral examination, and structured 
meal observation remains critical, the 
opinions of, and mealtime interactions 
with, parents also bear great signifi-
cance. The following chapter will pro-
vide an overview of the components of 
a pediatric clinical feeding assessment 
covering neonates through to older 
childhood. For simplicity throughout 
the chapter, “child” will be used to 
describe the full spectrum of childhood 
from prematurity to adulthood rather 
than distinguishing between neonate, 
infant, toddler, and child.

indications

Indications for a pediatric clinical feed-
ing assessment include: sucking dif-
ficulties, gagging, choking, and/or 
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table 13–1. pediatric etiologies associated with Feeding problems

•  Prematurity

•  Central nervous system disorders (e.g., cerebral palsy, brain malformations, 
brain tumors)

•  Cranial nerve, peripheral nerve, and muscle disorders (e.g., Moebius syndrome, 
spinal muscular atrophy, muscular dystrophies, myotonic dystrophy, myasthenia 
gravis)

•  Chromosomal abnormalities (e.g., Down syndrome)

•  Genetics structural conditions (e.g., Pierre Robin, cleft palate)

•  Metabolic disorders (e.g., hypoglycemia, pituitary and hypothalamic disorders, 
inborn errors of metabolism)

•  Gastrointestinal diseases (e.g., esophageal stenosis, hiatal hernia, 
gastroesophageal reflux)

•  Cardiorespiratory compromise (e.g., congenital heart disorders, chronic lung 
diseases)

•  Inflammatory diseases (e.g., children in pain with arthritic disorders, juvenile 
dermatomyositis)

•  Medication side effects (e.g., hypotonia, drowsiness, nausea from oncology 
medications)

•  Sensory deprivation/overstimulation (e.g., prolonged ICU hospitalizations)

•  Social-behavioral maladaptation (e.g., food refusal, child abuse)

table 13–2. signs of aspiration in children

Immediate presentation Long-Term presentation

changes in respiration

gagging

vocal quality changes/wet respiratory 
sounds

swallows

apnea with brachycardia

cyanosis

stridor

hoarseness

obstructive inspiratory efforts

coughing

choking

change in skin color

nasal flaring

eye watering/eye blinking

recurrent chest infections

tracheal and bronchial granuloma

stenosis

Bronchitis

Bronchiectasis

empyema

respiratory failure

Failure to thrive
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coughing during meals, unexplained 
food refusal, difficulties maintaining 
adequate caloric intake/adequate weight, 
failure to thrive, recurrent pneumonias, 
lengthy or distressed mealtimes, drool-
ing, reflux, vomiting, regurgitation, or 
high-risk medical diagnoses such as cere-
bral palsy and cleft palate (Arvedson, 
2008; Imhoff & Wigginton, 1991; Reilly 
& Skuse, 1992; Samour & King, 2005).

team aPProach

The pediatric clinical feeding assess-
ment must be approached by a multi-
disciplinary team (Manikam & Perman, 
2000). Team members bring different 
expertise to the medical, motor, and 
behavioral management of the child 
(McComish et al., 2016) and depending 
on the individual child’s needs may 
include: physicians, including specialty 
physicians such as pediatric otolaryn-
gologists, pediatric gastroenterologists, 
developmental pediatricians, pediatric 
neurologists, pediatric pulmonologists, 
pediatric radiologists and pediatric 
psychiatrists; nurses, including clinical 
nurse specialists in feeding, neurology, 
gastroenterology, and pulmonology; 
speech pathologists, physiotherapists, 
occupational therapists, nutritionist/
dieticians, behavioral psychologists, 
and social workers. It is critical that 
the team communicates effectively to 
ensure family and health professionals 
have a clear shared goal. There may be 
times in the neonatal intensive care unit 
(NICU), for example, when supple-
mentary oxygen weaning is deemed a 
higher priority than nasogastric tube 
feeding weaning, while at other times, 
tube feeding may be a barrier to dis-
charge in a family desperate to return 

home to their extended family and 
increasing oral feeds may take highest 
priority. Regular interprofessional team 
ward rounds and meetings are essential 
for united, comprehensive assessment 
and management.

eQuiPment

The clinical team needs to bring with 
them seasoned observational skills. It 
is important to observe the child in the 
most natural setting possible and, if dif-
ferent problems occur in different envi-
ronments, more than one observation 
may be required — for example, a home 
visit and a school visit. Using children’s 
usual seating, being fed by their pri-
mary feeder, and presenting their usual 
food/fluids from their usual utensils are 
advised. Video recording of mealtime 
observations may be useful for further 
review and for monitoring change.

There are many assessment tools/
parent questionnaires/observation 
checklists available to clinicians. Sys-
tematic reviews in this area have become 
extremely popular in recent years and 
critically appraise the currently avail-
able assessment tools (Calvo, Conway, 
Henriques, & Walsh, 2016; Heckathorn, 
Speyer, Taylor, & Cordier, 2016; Howe, 
Lin, Fu, Su, & Hsieh, 2008; Myer, How-
ell, Cohen, Willging, & Ishman, 2016; 
Poppert, Patton, Borner, Davis, & Gil-
lette, 2015). Commonly reported tools 
include: Schedule for Oral Motor 
Assessment (SOMA) (Reilly, Skuse, 
& Wolke, 2000), The Pediatric Evalu-
ation of Disability Inventory (PEDI) 
(Haley, Coster, Ludlow, Haltiwanger, & 
Andrellos, 1992), Oral-Motor/Feeding 
Rating Scale (Jelm, 1990), Multidisci-
plinary Feeding Profile (Kenny, Koheil, 
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Greenberg, & Judd, 1989), Parental 
Feeding Questionnaire (Truman et al., 
2011), Dysphagia Disorders Survey 
(DDS) (Sheppard, Hochamt, & Baer, 
2014), and the Pediatric Eating Assess-
ment Tool (Pedi-EAT) (Thoyre, Pados, 
Park, Estrem, & Hodges, 2014).

case history

A pediatric clinical feeding assessment 
should be a comprehensive, systematic 
biopsychosocial evaluation. Instrumen-
tal assessments including endoscopic 
evaluation of swallowing, and/or a 
dynamic swallow study may comple-
ment the clinical feeding assessment 
(and will be discussed later). A compre-
hensive feeding assessment includes a 
medical history, feeding history, devel-
opmental history, oral sensorimotor 
assessment, caregiver interview, and 
meal observation. Unique to the pedi-
atric population, a review of the child’s 
educational and therapeutic records 
are necessary as well as an investiga-
tion of the complex nature of parent–
child interactions and their influence 
on feeding and swallowing behaviors.  
A thorough data collection should occur 
before evaluating the child — including 
a team discussion about the purpose/
goal of evaluation to ensure continuity 
of communication with family and an 
appropriately focused assessment.

Medical History

The pediatric swallowing team must 
evaluate the perinatal and neonatal 
history, medical diagnoses, previous 
hospitalizations, and any significant 

illnesses — focusing on organic precur-
sors or causes of feeding problems. 
The perinatal and neonatal history 
may provide information detailing any 
fetal hypoxia, the child’s response after 
delivery, prematurity, any significant 
congenital anomalies, and any major 
illness during the first few months of 
life. Congenital anomalies, central ner-
vous system insults, or chronic illnesses 
may affect the child’s ability to eat 
orally. For example, respiratory prob-
lems may make it difficult for the child 
to breathe comfortably during feeding 
and lead to an increased risk of aspi-
ration. Congenital cardiac problems 
often lead to increased calorie require-
ments for growth but fatigue makes 
feeding difficult, and gastroesopha-
geal reflux from whatever cause may 
result in discomfort when feeding, as 
well as increase the risk of aspiration. 
Neurological problems, whatever the 
origin (congenital or acquired, central 
or peripheral nervous system or muscle 
diseases) may interfere with the devel-
opment of normal oral-motor skills 
resulting in oral/pharyngeal/laryn-
geal/esophageal sensorimotor deficits, 
as well as impacting optimal position-
ing and self-feeding abilities. Prolonged 
NICU hospitalizations, especially if 
there have been repeated or prolonged 
tracheal intubations, frequent changes 
of feeding tubes, and frequent episodes 
of oropharyngeal or tracheal suction, 
may lead to sensory processing dis-
orders and hypersensitivity, sensory 
defensiveness, and food selectivity/
refusal. Structural abnormalities such 
as micrognathia, cleft palate, tongue 
tie, and laryngomalacia must be con-
sidered as well as dental problems in 
older children.
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Attention must be given to the chronic, 
improving, or deteriorating nature of the 
child’s medical diagnoses, including 
the presence of seizures or other condi-
tions where abilities may fluctuate. Pre-
vious hospitalizations and significant 
illnesses can influence or disrupt the 
child’s developmental skills, including 
feeding skills. Respiratory conditions 
and/or illnesses may be a contributor 
to the feeding difficulties, but may also 
indicate acute or chronic aspiration.

A detailed developmental history 
may provide insight into whether the 
feeding difficulties are in line with 
global development and establish the 
child’s current developmental stage 
(American Speech-Language-Hearing 
Association [ASHA], 2008). Current 
health status and current medications 
should be noted. ASHA has developed 
comprehensive, consensus-based tem-
plates for pediatric feeding history and 
clinical evaluation (http://www.asha 
.org/SLP/child-templates/). These 
may be useful for the clinical team to 
ensure that all relevant information has 
been collated.

Family Interview

As with all patient-centered, successful 
clinical practice, building a relation-
ship with family and understanding a 
family’s situation is important. Is there 
good family support? Is there stress/
anxiety around mealtimes? Is there lack 
of acceptance within the family unit? It 
may be useful to probe into the feed-
ing history of parents and siblings — not 
only family medical history, but also 
eating habits, food avoidance/selectiv-
ity or eating disorders.

A parent perspective of the medical 
history, sleep, nutrition, patterns of ill-
ness, weight maintenance, and feeding 
history is useful, as is a description of 
a typical mealtime and/or a typical 
day. Parents can also provide critical 
information about sensory processing 
issues. For example, it’s important to 
explore signs of sensory over- or under-
responsiveness; overly frequent face/
hand washing or repulsion of face/
hand washing, food/texture avoidance, 
and/or adverse reactions to food smells. 
Sensory craving should be explored, 
such as hot or cold temperature prefer-
ences, textural preferences (e.g., crunchy 
foods), or strong flavor preferences.

Nutritional History

Nutritional Status

Food diaries completed by the primary 
caregiver provide vital information 
regarding quantity as well as range 
of food eaten. For children with food 
refusal and/or selectivity concerns, a 
comprehensive food preference inven-
tory may be required. Behavior-based 
assessments include About Your Child’s 
Eating–Revised (AYCE-R) (Davies, Ac- 
kerman, Davies, Vannatta, & Noll, 
2007), the Behavioral Pediatric Feed-
ing Assessment Scale (BPFAS) (Criss & 
Napier-Philips, 2001), Children’s Eating 
Behavior Inventory–Revised (CEBI-R) 
(Archer, Rosenbaum, & Streiner, 1991) 
and the Brief Autism Mealtime Behav-
ior Inventory (BAMBI) (Lukens & Lin-
scheid, 2008).

A review of the child’s current nutri-
tional status should include laboratory 
tests and anthropometric measures 
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(including a review of growth), as well 
as an assessment of nutrition-focused 
physical findings which may impact 
their nutritional status, such as appetite 
or gastrointestinal symptoms. Labora-
tory tests can help define nutritional 
deficiencies. The most readily available 
screening tests are a complete blood 
count and a chemistry panel. A com-
plete blood count may reveal concerns 
such as iron deficiency anemia or altered 
immune status. The chemistry panel 
may reveal electrolyte abnormalities 
(i.e., sodium and chloride) and protein 
deficiency (i.e., a low albumin and total 
protein). Anthropometric measures may 
include weight, height, triceps skinfold 
thickness and mid-arm circumference as 
a serial indicator of body fat and muscle 
mass (American Academy of Pediatrics, 
Committee on Nutrition, 1985).

Growth Charts

Growth charts can be a good determi-
nant of a child’s nutritional status. Pro-
longed inadequate caloric intake results 
in a child nutritionally failing to thrive. 
A child is defined as having failure to 
thrive when: (1) weight-to-length ratio 
(body mass index [BMI]) is <5% for 
age and gender, (2) the weight is <5% 
for age and gender, or (3) the weight 
percentage has decreased 2 standard 
deviations or more below the norm. 
In 1977, in the United States, growth 
charts were developed by the National 
Center for Health Statistics in collabora-
tion with the Centers for Disease Con-
trol and Prevention (CDC), based on 
data from national probability samples. 
These have been revised over the years 
as the U.S. population has grown and 
changed, and CDC now provides both 
the World Health Organization (WHO)  

growth standards for infants 0 to 2 years 
and the CDC growth charts for children 
2 years and older (https://www.cdc 
.gov/growthcharts/) covering weight, 
length, BMI, and head circumference.

It is important to remember that 
the causes of failure to thrive may be 
organic (physical cause), nonorganic 
(psychosocial, including child abuse), 
or a combination of both. However, not 
all growth patterns are strictly related 
to nutrition. For example, chromosomal 
disorders such as Down syndrome 
require use of specific growth charts, 
and genetic disorders include many 
children with deviant growth patterns, 
both restricted growth such as Russell– 
Silver syndrome, and increased growth 
such as Beckwith–Wiedemann syn-
drome. Intrauterine insults, such as 
fetal alcohol syndrome and intrauterine 
infections, may result in poor intrauter-
ine and postnatal growth and health. 
There are, in fact, many reasons why 
a child’s weight, height, weight for 
height ratio, and head circumference 
may be less than the 5th percentile for 
age and gender. But it is also impor-
tant to remember that the family’s own 
growth pattern needs to be taken into 
account. Some children under the 5th 
percentile are normal. It is the growth 
trajectory that is often more important.

Feeding History

This information is usually elicited from 
the parent, nurse, caregiver, or teacher. 
Multiple accounts can be useful, as chil-
dren often respond differently to differ-
ent people, and individual caretakers’ 
perceptions can differ (Reilly & Skuse, 
1992). Feeding history should include 
past methods and patterns of feeding 
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from birth onward, including transi-
tions to new foods/textures. It is use-
ful to know when the feeding problem 
began, the medical and social circum-
stances that existed at the time, and 
the course of progression. Although a 
physiologically based feeding impair-
ment is important to assess and treat, 
for many children the feeding diffi-
culties may be behavioral, including 
food selectivity and food refusal. These 
problems can result in the same sever-
ity of medical consequences, including 
growth retardation, malnutrition, and 
social difficulties (Chatter, 2002). The 
interview with parents should cover 
food choices and mealtime behaviors as 
well as physiological signs and symp-
toms. The current feeding status needs 
to include the parents’ perception of 
the feeding difficulties and a thorough 
description of the child’s mealtimes, 
including the method and schedule of 
feeding. Information gathered should 
include type of food, amounts, tex-
tures, temperatures, duration of feed-
ing, physical environment, including 
seating and posture, family members 
usually present, the child’s behav-
ior, and any interventions attempted.  
A 24-hour or ideally a three-day dietary 
recall of the child’s feeding routine and 
schedule is helpful to assess individual 
nutritional patterns.

clinical examination/
observation

The clinical team must observe the full 
picture of the child even before observ-
ing his or her competence when food is 
introduced. An assessment of the child’s 
general physical appearance and oral sen-
sorimotor abilities should be completed.

Readiness for Feeding

Commonly used assessment tools for 
oral feeding readiness and compe-
tence in the neonate include: the Neo-
natal Oral-Motor Assessment Scale 
(NOMAS) (Braun & Palmer, 1986), 
Revised NOMAS (da Costa, Kaufman, 
& Bos, 2016), Early Feeding Skills 
Assessment (EFS) (Thoyre, Shaker, & 
Pridham, 2005), and Feeding Readi-
ness Scale (Ludwig & Waitzman, 2007). 
In children of all ages, the following 
questions should be considered. Is the 
child’s posture conducive to feeding? 
How is his level of consciousness —  
alert, sleepy, irritable? How is his gen-
eral tone — floppy (hypotonic) or spas-
tic (hypertonic)? Are these involuntary 
movements (dyskinesia)? Can the child 
maintain alertness and attention long 
enough for a full meal? Does the child 
have the physiological maturation for 
oral intake (heart range, respiration, 
digestion) (Porges, 1996)? Is respiratory 
state conducive to feeding? Is the child 
interested in sucking/mealtimes?

Behavior

Behavior can impact feeding safety and 
pleasure but may also direct the clini-
cal team to the root of a feeding diffi-
culty. Is the child alert, active, irritable, 
or apathetic? Irritability and apathy are 
commonly seen with malnutrition. Irrita-
bility may also occur in response to gas-
troenterological issues such as reflux. It is 
important to observe the child’s response 
to food presentation and attitude toward 
eating: Is the child hungry, cautious, anx-
ious, relaxed? Is this behavior in direct 
response to food presentation or to 
any other stimulus during the feeding? 
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This is important, as food refusal, food 
selectivity, and disruptive behaviors can 
lead to poor feeding dynamics between 
parent and child (American Speech-
Language-Hearing Association, 2008; 
McComish et al., 2016).

Global Development

Observe the child’s fine and gross motor 
skills and muscle tone. Is the child per-
forming tasks at the expected age, or 
is the child showing developmental 
delay? Many children who are develop-
mentally delayed exhibit some altera-
tion in muscle tone, either hypertonia, 
hypotonia, or mixed tone. Both the 
child’s motor skills and muscle tone 
influence his or her ability to eat and 
feed independently.

Signs of Malnutrition

There are a number of signs of mal-
nutrition to look out for. First, check 
the skin for color, bruises, rashes, and 
turgor. A pale color may indicate iron 
deficiency anemia. Bruising may be due 
to vitamin K deficiency, but child abuse 
is also a well-recognized cause of fail-
ure to thrive. Deficiencies in essential 
fatty acids, zinc, or vitamins are known 
to cause skin rashes. When inadequate 
fluid intake accompanies poor caloric 
intake, the skin and mucous mem-
branes will be dry.

In rare situations, in particular in 
some developing countries, more severe 
signs of malnutrition may be apparent. 
Loose skin covering the decreased sub-
cutaneous fat indicates both a calorie 
and protein inadequacy (marasmus). 
Excessive fluid retention resulting in 
edema may be due to insufficient pro-

tein intake (kwashiorkor) or electrolyte 
imbalances. Examination of hair for tex-
ture, color, and distribution may be use-
ful. Hair that is brittle, pale blond, and 
sparsely distributed is seen with pro-
tein malnutrition. Examination of the 
eyes may reveal information regarding 
hydration status or infection. Xeroph-
thalmia, or dryness of the eyes, may 
be due to vitamin A deficiency. Malnu-
trition can affect the immune system 
and cause conjunctivitis (Kleiman & 
Warman, 1994).

oral sensorimotor 
assessment

The child’s oral sensorimotor and feed-
ing skills determine the types of foods 
safely handled. During the first three 
years of life, dramatic oromotor and 
developmental feeding changes have 
profound effects on the types of food, 
textures, and feeding methods the child 
can safely control. Developmental feed-
ing skills are further affected by the 
child’s gestational age. For example, 
preterm infants frequently demonstrate 
generalized hypotonia and immature 
development of their suck/swallow/
breathing, thus affecting their feeding 
efficiency. However, somewhere around 
33 to 34 weeks gestation, the healthy 
growing premature infant’s oromotor 
maturation allows for suck/swallow/
breathing coordination and the intro-
duction of oral feedings (Casaer, Dan-
iels, Devlieger, Decock, & Eggermont, 
1982). Some oral reflexes are common to 
all ages, while other reflexes disappear 
with maturity (Table 13–3). Clinicians 
may find primitive reflexes still present 
in an older child with neurological defi-
cits, particularly cerebral palsy.
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Birth to 4 Months

For term infants and premature infants 
whose postnatal age is corrected, the 
following reflexes and responses exist:

n Rooting reflex
n Suck reflex
n Bite reflex
n Gag reflex
n Tongue protrusion reflex
n Swallow reflex
n Lip and jaw closure
n Tongue mobility.

The approach recommended for 
assessing oral sensorimotor skills is to 
progress from the least frightening or 
threatening (external touching of the 
face and mouth) to the most threaten-
ing (internal inspection of the mouth). 
When assessing these movements, start 
with the rooting reflex. Elicit the reflex 
by gently stroking the infant’s cheek. 
The infant will turn his or her head 
toward the touch with mouth open. 
The rooting reflex disappears between 
3 and 5 months. The suck reflex is easily 
assessed following the rooting reflex. 
Alert the infant to your finger insertion 
by progressive touch from cheek to lip, 
then into the mouth. Gently insert finger 
with pad side up toward the hard pal-
ate. An assessment of this non-nutritive  
sucking provides the clinician with 
a measure of suck strength as well as 
suck frequency and coordination. Suck-
ing should occur at a frequency of two 
sucks per second (Arvedson & Brodsky, 
2002). During the sucking reflex, the 
tongue extends over the gums or lips, 
with a motion moving from tongue 
tip to the back of the tongue. A pulling 
pressure is felt with the inserted finger 
being pulled to feel the soft palate. The 
sucking reflex disappears at approxi-

mately 6 months. When assessing the 
rooting or suck reflexes, oral hyper-
sensitivity may be noted. For example, 
the infant may demonstrate agitation, 
facial grimace, arching, and gagging 
even with gentle touching of the face. 
Oral hypersensitivity is defined as an 
aversion to touch or to eating food by 
mouth and/or food refusal of certain 
food types or textures. It may occur in 
children who have experienced pro-
longed periods of restricted eating or 
drinking, children who have experi-
enced discomfort associated with feed-
ing or even medical intervention, or 
children who have impaired oral sen-
sorimotor feeding skills.

When assessing the mouth and oral 
cavity, look at the structure and move-
ment of the mouth and oral cavity, 
including:

n Gum and mucous membranes
n Palate
n Presence of dentition
n Airway status, including jaw size 

and presence of tonsils
n Tongue.

The gums are checked for hyperplasia 
(i.e., excessive growth of gum tissue) 
because of possible side effects of anti-
convulsants, although not character-
istic of modern anticonvulsant drugs. 
Both the gums and mucous membranes 
are observed for bleeding, sores, and 
hydration status. The palate is checked 
for architecture and cleft deformities. 
If teeth are present, they should be 
observed for number, caries, grinding, 
and occlusion.

During the oral assessment, the bite 
reflex is assessed. The bite reflex is dem-
onstrated during infancy by an up-and-
down movement of the jaw. Pressure on 
the anterior and lateral aspects of the 
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gums elicits this response. It usually 
disappears between 3 and 5 months.

Next assess the gag reflex. The gag 
reflex is present at birth and through-
out our lives. It is elicited by placing a 
tongue blade on the anterior one third 
of the tongue and gently “walking 
back” until the tongue “humps” or ele-
vates. This is one of the signs indicating 
the child can protect the airway during 
swallowing. An absent or diminished 
gag reflex may lead to aspiration. Both 
the sensory (did the child gag?) and the  
motor response (how strong was the 
response?) should be noted. At this 
point, it is usually necessary to soothe 
and quiet the infant before proceeding.

Once the infant is quiet, assess the 
protrusion reflex. The tongue protru-
sion reflex is present during the first  
4 months. This immature tongue move-
ment pushes solid food out of the 
mouth when it is placed on the anterior 
part of the tongue. It can be assessed by 
placing a small quantity of food on the 
tongue and observing the tongue move-
ment. The tongue protrusion reflex is 
one of the reasons why infants should 
not be fed solid foods for the first 4 to 6 
months of life.

5 to 7 Months

This is a transitional time for maturing 
infants as they begin losing the primi-
tive reflexes for rooting, sucking, biting, 
and tongue protrusion and their anat-
omy changes with lengthening of the 
pharynx and descending of the larynx.

Again, assess the structure and 
movement of the mouth and oral cav-
ity, including:

n Rooting reflex (disappearing at 
3–5 months)

n Suck reflex (disappearing at ap- 
proximately 6 months)

n Tongue movements (protrusion 
reflex disappearing at 4 months)

n Bite reflex (disappearing at 3–5 
months)

n Gag reflex (lifelong).

8 to 12 Months

During this stage, primitive reflexes 
disappear. First assess the mouth and 
oral cavity, including both structure 
and function, as mentioned previously. 
Teeth may be present, most notably 
deciduous or primary central incisors. 
Lateral incisors may be present or 
erupting. Voluntary tongue movements 
may be observed. Assess the gag reflex.

Feeding skills assessment

After a general oral sensorimotor exam-
ination, a meal observation is required. 
It is important to replicate normal rou-
tines wherever possible to ensure that 
the observation reflects a normal meal. 
Observing feeding/eating at a normal 
mealtime is preferable. The meal obser-
vation is a time for assessment but also 
problem solving. Modifications in feed-
ing/eating may be trialed — for example, 
positioning, pacing, a different teat/
utensil or a different texture/viscosity.

Birth to 5 Months

A meal observation in a young infant 
should consider suck/swallow/breathe 
competency, maintenance of physio-
logic stability, as well as any signs of 
anatomical or physiological deficits 
(Thoyre et al., 2014). Can the infant 
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coordinate swallowing with breathing 
efficiently throughout a feed? Can the 
infant maintain healthy oxygen satura-
tion and heart rate throughout a meal? 
Lip, tongue, and jaw closure should 
be considered. Inadequate lip or jaw 
closure makes eating and swallowing 
difficult because of an inability to cre-
ate an adequate seal around the bottle/
nipple, resulting in insufficient negative 
intraoral pressures. Impaired tongue 
mobility affects both intraoral pres-
sure and oral transfer of a food bolus 
before swallow. The swallow reflex can 
be observed or felt by the upward and 
forward movement of the cricoid carti-
lage during the introduction of liquids 
listening for any signs of aspiration (see 
Aspiration section later in chapter). If 
an incompetent pharyngeal swallow 
or respiratory changes are suspected, 
or the child is at risk for pulmonary 
compromise, pharyngeal imaging may 
need to be considered (see criteria for 
dynamic swallow study [Chapters 6–8]).

An efficient feed should normally last 
15 to 30 minutes. An inefficient feed, 
where the infant continues to feed but 
the volume per minute is low, may sug-
gest oromotor impairment. The clinician 
must look out for short or prolonged 
feeds as well as fatigue effects. The abil-
ity to sustain engagement in the task 
should be observed. Once fluid/food is 
introduced, the clinician must look for 
signs of diminished responses, hyperac-
tive responses, and oral sensory defen-
siveness (Arvedson & Brodsky, 2002).

5 to 7 Months

Besides assessing for previous physical 
findings, whenever possible, observe 
for maturing tongue movements. Chil-

dren at this development stage begin 
gaining voluntary oral control by alert-
ing with mouth opening at the sight of 
food, elevating the tongue, and begin-
ning to manipulate food orally and 
starting to initiate self-feeding behav-
iors. To assess voluntary oral control, it 
will be necessary to offer solid pureed 
food. When the food is first offered, 
voluntary alerting and mouth open-
ing to accept food are seen in an infant 
at this stage. The infant may become 
very active and excited at the sight of 
food. It may be important to sched-
ule the feeding assessment near or at 
a regularly scheduled mealtime to as- 
sess the infant’s genuine response to 
food at a time he/she is normally fed. 
Tongue elevation (tongue pushes back 
and touches palate) and lateral (side to 
side) movements should be observed. 
If tongue elevation is not noted during 
the oral assessment, it can be assessed 
by offering food with a spoon. Tongue 
elevation clears food from the roof of 
the mouth and is necessary for the 
infant to eat and swallow pureed foods. 
Tongue elevation will be seen when 
the infant loses the protrusion reflex 
and gains the ability to manipulate and 
swallow pureed foods given by spoon. 
The swallowing reflex is assessed while 
the child is eating.

Food manipulation or munching 
involves jaw movements and tongue 
lateralization (the ability of the tongue 
to move side to side). Jaw movements 
mash the food. Tongue lateralization 
enables the food to be moved to and 
from the gums and teeth for swallow-
ing. Many normally developing chil-
dren will experiment with finger food 
and soft solids during this stage. The 
beginning stages of food manipula-
tion or chewing start at 5 months of 
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age with voluntary up-and-down jaw 
movements (“vertical munch”). Tongue 
lateralization begins at 6 to 7 months of 
age. The up-and-down jaw movements 
are followed by lateral jaw movements 
(and later by mature rotary move-
ments: “rotary grind”). During this ini-
tial stage, up-and-down and lateral jaw 
movements, with tongue lateralization, 
are normal. Food manipulation can be 
evaluated by observing the child’s con-
trol of food. Jaw movements and tongue 
lateralization need to be noted. Tongue 
lateralization, if not observed during 
oral cavity assessment, can be judged 
by placing a small quantity of food on 
the gums or teeth or in the lateral oral 
cavity and observing the child’s ability 
to mash or manipulate the food and 
then move it to the tongue for swal-
lowing. Inadequate food manipula-
tion or lack of tongue lateralization 
makes eating textured food difficult or 
impossible.

Independence in feeding may be 
assessed at this stage of development. 
Self-feeding at this stage is demon-
strated by:

n Increasing midline stability to sit 
independently and begin to hold 
a bottle or cup

n The palmar grasp (the child’s abil-
ity to pick up large pieces of food 
between the thumb and palm)

n Gross motor skills, including vol-
untary shoulder adduction and 
abduction, and elbow flexion with 
supination and pronation.

8 to 12 Months

During this stage, there is a continued 
maturing of feeding skills, including 

food manipulation, chewing skills, and 
self-feeding skills.

Observations at this development 
stage are:

n Voluntary oral control
n Voluntary alerting
n Tongue elevation
n Food manipulation or chewing
n Self-feeding skills — finger feeding, 

cup drinking, and spoon feeding.

The up-and-down and lateral chew-
ing now progresses to the beginning 
of a mature rotary-type movement. 
The child’s increasing number of teeth 
will enable him or her to handle more 
food textures and larger pieces of food, 
though true tearing of food may coin-
cide more with eruption of the lateral 
canines at 16 to 23 months of age, and 
rotary chewing usually coincides more 
with eruption of the first molars, from 
13 to 19 months of age. The swallowing 
reflex is assessed while the child is eat-
ing. Self-feeding skills in this age group 
are demonstrated by:

n Midline stability to sit alone in the 
chair and hold a bottle or cup.

n Maturing gross motor control 
enables easier cup holding with 
less spillage and smoother control 
of food from hand to mouth.

n Fine motor skills to self-feed prog-
ress from palmar to pincer grasp. 
The pincer grasp allows the child 
to pick up food between his thumb 
and finger, enabling self-feeding 
with utensils and the ability to 
self-feed bite-size pieces of food.

n Independent eating is increas-
ingly occurring as development 
progresses.
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Older Children

Feeding skills acquired during the first 
year of life are further refined during 
the toddler years. These are primar-
ily chewing and further development 
of fine motor skills and control. In the 
older child, dentition plays a more 
important role in mealtime compe-
tency, and occlusion patterns and den-
tal health need to be assessed.

Psychosocial interactional 
Feeding assessment

The relationship and interaction be- 
tween the child and parent or caregiver 
is extremely important. This interac-
tion may have profound effects on 
the child’s nutrition and feeding. For 
example, parents may be confused and 
not offer food to their child if the child 
does not provide clear hunger cues (i.e., 
agitation, crying, and mouth opening). 
In contrast, the child who does provide 
clear cues may not be offered food if 
caregivers are insensitive to the cues. 
Offering food that is not appropriate 
for a child’s developmental feeding 
stage can lead to aversive condition-
ing. An interactional assessment tool, 
such as the Parent-Child Feeding Scale 
(NCAST, 2006 [Nursing Child Assess-
ment Satellite Training], http://ncast 
.org/index.cfm?category=2), provides 
information about the relationship be- 
tween the parent and child during the 
feeding. This information focuses on 
the parent’s sensitivity to the child’s 
cues, distress, and social-emotional and 
cognitive growth fostering behavior, as 
well as the child’s clarity of cues and 
responsiveness to the parent. In addi-
tion to observing interaction patterns, 

it is critical to note the behavior of the 
child before, during, and after the meal-
time experience. The child’s cues of 
pleasure or distress are fundamental to 
determining how and where the feed-
ing process is interrupted.

asPiration

A child’s response to an aspiration event 
adapts with maturity. The mature adult 
response to aspiration of food or drink 
is typically a cough. There is no place 
for a cough reflex in the fluid-filled 
lungs of a fetus in utero. In premature 
children, the cough reflex is, therefore, 
often not fully developed. Until the 
cough reflex matures, typical signs of 
aspiration during feeds may include 
changes in respiration, gagging, vocal 
quality changes, swallows, apnea with 
brachycardia, cyanosis, stridor, hoarse-
ness, and/or obstructive inspiratory 
efforts (Thach, 2007) (see Table 13–2). 
With this in mind, silent aspiration is 
relatively common in a pediatric popu-
lation (Figure 13–1), due to either pre-
maturity or sensorimotor deficits such 
as in cerebral palsy (Arvedson, Rog-
ers, Buck, Smart, & Msall, 1994). If in 
doubt, an instrumental assessment is 
advisable.

instrumental assessment

While the clinical feeding assessment is 
critical for assessing medical and devel-
opmental history, feeding behaviors, 
and oral skills, there are times when 
instrumental assessment is required 
to investigate anatomy, physiology, 
and safety (DeMatteo, Matovich, & 
Hjartarson, 2005; Tutor & Gosa, 2012). 
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While the oral phase of a child can be 
observed during a feeding assessment, 
the pharyngeal phase, esophageal 
phase, and airway invasion can only 
be inferred (Arvedson & Brodsky, 2002; 
Arvedson et al., 1994; DeMatteo et al., 
2005). Instrumental assessment allows 
an objective quantitative and there-
fore measurable account of the child’s 
physiological abilities (Arvedson, 2008; 
Thach, 2007). The most commonly used 
instrumental assessment approaches 
for swallowing in children are video-
fluoroscopy, endoscopy, and ultraso-
nography, with videofluoroscopy by far 
the most commonly available instru-
mental tool (Figure 13–2). Although 
protocols and objective measuring 
approaches (such as the dynamic swal-
low study described in Chapter 6) have 
been normed and validated in adults, 
they have more recently been investi-

gated in pediatrics (Henderson, Miles, 
Holgate, Peryman, & Allen, 2016). The 
challenges to the clinical team include 
limiting distress and/or radiation and 
ensuring that the assessment is a true 
representation of the child. It is impor-
tant to ask, is the child acutely unwell 
at the time of the study and is this his 
or her usual feeding position/routine?

conclusion

The assessment of feeding in children 
is complex and requires an interpro-
fessional approach taking into account 
medical and developmental history, 
current developmental stage, physical, 
cognitive, and emotional abilities, as 
well as current priorities for child, fam-
ily, and the medical team. The pediatric 
swallowing team must include special-
ists who are not only skilled clinicians 
but can also share and work together 
in clinical decision making for the indi-
vidual child’s best interests.

Figure 13–1. sixteenmonthold child aspi
rating on fluoroscopic swallow study.

Figure 13–2. twomonthold infant bottle 
feeding.
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study Questions

 1. Describe the key members of a 
pediatric swallowing team and 
why a team approach is vital.

 2. Describe the key components of a 
case history with a parent of a child 
referred with complaints of feeding 
difficulties.

 3. What are the signs of potential aspi-
ration in: (i) the medical history, (ii) 
parent case history, and (iii) clinical 
observation? How does this differ 
in a premature infant compared 
with a term 6-month old?

 4. Describe normal development in 
chewing abilities.

 5. Why would you refer a child for a 
videofluoroscopic study of swal-
lowing? Describe your rationale 
and the important considerations 
in making this decision.
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14
Esophageal Phase  

Dysphagia

peter c. Belafsky and catherine J. rees Lintzenich

introduction

The esophageal phase of deglutition 
begins with passage of the food bolus 
through the most distal aspect of the 
pharyngoesophageal segment. Gravity 
and esophageal peristalsis are respon-
sible for moving the bolus 25 cm along 
the esophageal body, through the 
lower esophageal sphincter, and into 
the proximal stomach. The most com-
mon causes of solid food dysphagia 
include gastroesophageal reflux dis-
ease (GERD), cricopharyngeus muscle 
dysfunction, and radiation therapy for 
head and neck cancer (Figure 14–1). An 
esophageal etiology of dysphagia can 
be found in 60% of individuals present-
ing to an outpatient tertiary swallowing 
center. Up to one-third of individuals 
with an oropharyngeal swallowing 
disorder may have comorbid esopha-
geal pathology. Patients are not always 
successful at localizing the site of their 
swallowing problem (Roeder, Murray, 

& Dierkhising, 2004) and individuals 
pointing to the suprasternal notch have 
distal esophageal pathology responsi-
ble for their cervical swallowing com-
plaint 30% of the time (Figure 14–2). 
A thorough knowledge of the causes of 
esophageal phase dysphagia is neces-
sary to adequately care for individuals 
with swallowing complaints.

Figure 14–1. the most common causes of  
solid food dysphagia.
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esoPhagitis

The most common cause of esophageal 
phase dysphagia is GERD. Reflux has 
been estimated to affect over 59 mil-
lion Americans. Up to 50% of individu-
als with GERD suffer from dysphagia. 
Dysphagia in persons with GERD 
appears to be more prevalent as the 
severity of esophagitis increases (Vakil, 
Traxler, & Levine, 2004) (Figure 14–3). 
The cause of dysphagia is most likely 
secondary to edema and diminished 
esophageal body motility caused by 
the chronic inflammation. The swal-
lowing difficulty will resolve in over 
80% of individuals after 4 weeks of 
antireflux therapy with proton-pump 
inhibitors (PPIs). Persistent dysphagia 
indicates failed healing of the esophagi-
tis (Wetscher et al., 1997). Dysphagia in 
persons with GERD may also be due to 
the presence of a peptic stricture or a hia-
tal hernia (HH) (Figure 14–4). Although 

esophageal stenosis from peptic injury 
has declined dramatically since the dis-
seminated use of PPIs, stricture must 
be considered in the differential diag-

Figure 14–2. Fluoroscopic esophagram 
with a patient localizing the site of dys
phagia to the sternal notch (red arrow) 
with a barium tablet stuck at the region 
of the lower esophageal sphincter (blue 
arrow).

Figure 14–3. high grade erosive esopha
gitis (grade D) in a person presenting with 
solid food dysphagia. there is stricture for
mation (white arrows) at the esophago
gastric junction.

Figure 14–4. Fluoroscopic esophagram 
displaying a small hiatal hernia (blue 
arrow) and a stricture at the gastroesoph
ageal junction (red arrow).
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nosis of esophageal phase dysphagia. 
With the recognition of some long-term 
complications associated with PPI use, 
the incidence of esophageal stricture is 
expected to increase. Most HHs do not 
cause dysphagia. Hernias, however, can 
cause swallowing dysfunction through 
impingement of the hernia sac by the 
diaphragm (Figure 14–5). Large slid-
ing HHs and paraesophageal HHs are 
more likely to be associated with greater  
swallowing difficulty (Figure 14–6). Sur-
gical repair of a symptomatic HH can 
relieve dysphagia in over 90% of indi-
viduals (Kaul et al., 1990).

Gastroesophageal reflux is not the 
only cause of esophageal inflammation. 
Infection, pills and other foreign bod-
ies, allergy, chemotherapy and radia-
tion therapy, and caustic injury can all 
result in esophagitis, as well as dyspha-
gia and stricture. Infection with Candida 
albicans is the most common cause of 
infectious esophagitis. Patients may 

present solely with the complaint of 
dysphagia or odynophagia, that is, pain 
on swallowing, and some may report 
symptoms such as throat clearing, glo-
bus (food sticking), or excessive throat 
mucus. Fiberoptic laryngoscopy may 
display pharyngeal candidiasis but is 
often normal. A fluoroscopic swallow 
evaluation is usually unremarkable. 
Esophagoscopy with biopsy is nec-
essary to confirm the diagnosis (Fig-
ure 14–7). Risk factors for esophageal 
candidiasis include diabetes mellitus, 
corticosteroid use (inhaled, oral, and 
injected), immunodeficiency, dehydra-
tion, and a history of chemotherapy or 
radiation therapy. Esophageal Candida 
infection may be present, however, in 
the absence of these risk factors. Other, 
less common causes of infectious esoph-
agitis include histoplasmosis, actino-
mycetes, cytomegalovirus, and herpes 
simplex virus.

Pills can produce esophageal phase 
dysphagia through their systemic ef- 
fects or by directly causing caustic 

Figure 14–5. endoscopic view of a hia
tal hernia in a person with solid food dys
phagia. the rugae can be seen sliding 
above the diaphragm (black arrows). 
compression on the hernia sac from the 
diaphragm (white arrows) can cause solid 
food dysphagia. the dysphagia resolved 
after surgical reduction of the hernia.

Figure 14–6.  large hiatal hernia (red 
arrows) with compression of the distal 
esophagus at the gastroesophageal junc
tion (blue arrow).
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injury. Medications may systemically 
cause dysphagia by inducing reflux, 
by impairing esophageal motility and 
clearance, and by compromising the 
immune system and predisposing the 
individual to esophageal infection. 
Table 14–1 displays a list of medica-
tions that relax the lower esophageal 
sphincter (LES) and promote reflux. 
With prolonged esophageal mucosal 
contact, many pills can cause caustic 
esophageal injury and dysphagia. In 
a study of 98 consecutive upper gas-
trointestinal radiologic examinations, 
over 50% of barium tablets taken by 
individuals while supine remained in 
the esophagus for more than 5 minutes 
(Evans & Roberts, 1976). This is ample 
time for many medications to produce 
tissue injury. Medications most likely to 
cause pill-induced esophagitis include 
slow-release potassium, tetracyclines, 
nonsteroidal anti-inflammatory drugs 
(NSAIDs), and alendronate (Fosamax). 
In order to prevent pill-induced esoph-

agitis, patients should be instructed to 
take pills with a relatively large quan-
tity of water (120 cc), take pills upright, 
avoid a double swallow if possible 
(to avoid deglutitive inhibition), and 
avoid lying down for 30 minutes after 
consumption.

Eosinophilic esophagitis (EE) is an 
emerging cause of esophageal phase 
dysphagia in children and adults. It 
has risen from near obscurity to become 
the most common cause of esophageal 
food impaction in children and adults. 
Although the exact etiology of EE is 
unknown, the disorder is believed to be 
atopic in nature. Persons typically pres-
ent with dysphagia and/or odynopha-
gia that is unresponsive to antireflux 
medication. Forty percent may suffer 
from food impactions. Most individu-
als have a prior history of allergic rhini-
tis, eczema, or asthma. Endoscopy may 
reveal a corrugated, ringed, or “tra-
chealized” esophagus (Figure 14–8). 
Esophageal strictures are common. The 

Figure 14–7. Florid esophageal candidia
sis in a person presenting with solid food 
dysphagia and globus.

table 12–1. medications that relax 
the lower esophageal sphincter and 
promote reflux

•  Oral contraceptives

•  Ethanol

•  Tobacco

•  Theophylline

•  Alpha-antagonists

•  Anticholinergic agents

•  Dopamine

•  Nitrates

•  Meperidine

•  Morphine

•  Calcium channel blockers

•  Diazepam
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diagnosis is made by demonstrating 
>20 eosinophils per high-powered field 
on esophageal biopsy. The mucosa can 
often look normal, so it is important to 
emphasize the need to biopsy an ordi-
nary appearing esophagus in an indi-
vidual with dysphagia and no other 
apparent cause. Treatments with topi-
cal and systemic corticosteroids, Mon-
telukast, PPIs, histamine antagonists, 
and cromolyn sodium have all shown 
varying degrees of success. Esophageal 
dilation may occasionally be necessary 
but should be performed with caution, 
as the mucosa is often extremely friable 
(easily torn, fragile) with an increased 
risk of perforation and laceration. 
Referral to an allergist with expertise 
in food allergy is indicated. A particu-
lar food allergy can be identified in  
the majority of cases, and repeat endos-
copy is necessary to confirm the resolu-
tion of esophageal inflammation after 
initiation of an appropriate elimination 
diet.

esoPhageal webs and rings

Esophageal webs and rings are another 
frequent cause of esophageal phase 
dysphagia. An esophageal B-ring, or 
Schatzki’s ring, is one of the most com-
mon causes of solid food dysphagia in 
adults (Figure 14–9). Schatzki’s rings 
can be found in up to 14% of patients 
on fluoroscopic swallow evaluations 
(DeVault, 1996). They occur at the gastro-
esophageal junction and have squamous 
esophageal mucosa on the proximal 
margin and columnar gastric mucosa 
on the distal margin of the ring. They 
usually occur in the presence of a hia-
tal hernia and frequently become symp-
tomatic when the diameter of the lumen 
is <13 mm. Esophageal dilation is the 
treatment of choice. In comparison to 
the B-ring, which is membranous and 

Figure 14–8. endoscopic view of a cor
rugated, trachealized midesophagus in a 
person with eosinophilic esophagitis.

Figure 14–9. schatzki’s Bring (white arrows) 
in an individual with solid food dysphagia. 
also present are highgrade esophagitis 
(white arrowheads) with ulceration (black 
asterisk) and a small hiatal hernia. treat
ment with protonpump inhibitors resolved 
the dysphagia and healed the esophagi
tis. Dilation and surgical reduction of the 
hernia was not necessary.
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occurs at the gastroesophageal junc-
tion (GEJ), the esophageal A-ring is a 
thick muscular ring that is present 2 cm 
above the GEJ (Figure 14–10). It marks 
the upper border of the lower esopha-
geal sphincter. Esophageal A-rings are 
an infrequent cause of dysphagia. Treat-
ment with dilation is usually unsuc-
cessful, and the treatment of choice is 
injection of botulinum toxin into the 
muscular ring.

Esophageal webs are mucosal con-
strictions that occur above the GEJ. 
Unlike Schatzki’s ring, they have 
squamous mucosa on both sides. An 
esophageal web usually occurs in the 
proximal esophagus. A web in the post-
cricoid region may be associated with 
Plummer–Vinson syndrome. Dilation  
is curative. Other, less frequent causes 
of esophageal dysphagia include vascu-
lar rings, diverticula, and large esopha-
geal varices.

esoPhageal  
motility disorders

Occasionally, esophageal endoscopy and 
fluoroscopy fail to reveal an etiology of 
the solid food dysphagia. In these cases 
esophageal body and LES manometry 
is essential in identifying the causative 
disorder. Manometric causes of dys-
phagia include ineffective esophageal 
motility (IEM), fragmented peristalsis, 
esophagogastric outlet obstruction/
hypertensive LES, distal esophageal 
spasm (DES), jackhammer esophagus, 
and achalasia.

Ineffective esophageal motility is 
defined as low amplitude (distal con-
tractile integral <450) but peristaltic 
esophageal contractions in ≥50% of 
swallows tested on manometry. IEM 
is the most common esophageal motor 
abnormality in persons with GERD. 
Although many clinicians suspect that 
reflux causes IEM, the precise cause-
and effect relationship has not been 
defined. A diagnosis of IEM does not 
guarantee ineffective passage of barium 
on fluoroscopic swallow study. Forty-
five percent of persons with mano-
metric IEM will have normal transit of 
barium through the esophagus (Shake-
spear, Blom, Huprick, & Peters, 2004).

A hypertensive LES (HTLES) is 
defined as LES resting pressure >45 
mm Hg. Symptoms associated with 
HTLES include dysphagia, regurgita-
tion, heartburn, and chest pain (Gockel 
et al., 2003). Unlike achalasia, which 
is associated with absent esophageal 
body motility and incomplete LES 
relaxation, HTLES is associated with 
ineffective or normal esophageal body 
peristalsis and complete LES relaxation. 
Manometric parameters suggest that 

Figure 14–10. Barium esophagram display
ing an esophageal aring (white arrow). also 
present is a hiatal hernia (white arrowheads) 
and a schatzki’s Bring (black arrow).
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the hypertensive sphincter is causing 
outlet obstruction. Contemporary clas-
sification of HTLES has renamed the 
disorder esophagogastric outlet obstruc-
tion, defined as an integrated LES relax-
ation pressure >15 mm Hg with intact 
or weak peristalsis. An association with 
GERD has been reported. Treatment 
options include peppermint and silde-
nafil (which have been shown to relax 
LES pressure), botulinum toxin, dila-
tion, and surgical myotomy.

Nutcracker esophagus is defined as 
high amplitude (>180 mm Hg) peri-
staltic esophageal contractions. Con-
temporary classification has renamed 
the disorder jackhammer esophagus and 
has defined it manometrically as a 
normal integrated relaxation pressure 
(<15 mm Hg) with a distal contractile 
integral >8000. Presenting symptoms 
include dysphagia and atypical chest 
pain (Csendes, Carcamo, & Henriquez, 
2004). An association with GERD has 
been reported, although causality re- 
mains uncertain. Antireflux medica-
tion is utilized to treat comorbid GERD, 
although it has not been shown to 
have a significant effect on pain relief 
(Borjesson, Rolny, Mannheimer, & Pil-
hall, 2003). Sildenafil has been shown 
to decrease the amplitude of peristaltic 
contractions in persons with hyperten-
sive peristalsis and may be considered 
a treatment option (Lee, Park, Kim, 
Lee, & Conklin, 2003). Botulinum toxin 
injection may also be considered.

In comparison to jackhammer esoph-
agus, which displays high-amplitude 
peristaltic contractions, distal esopha-
geal spasm (DES) is characterized by 
high-amplitude nonperistaltic, simul-
taneous, or premature (distal latency 
<4.5 sec) contractions in >20% of eval-

uated swallows. Presenting symptoms 
include dysphagia and atypical chest 
pain. The pain is often worse with the 
consumption of food at extremes of 
temperature. The pain may be indistin-
guishable from that of a heart attack. 
The simultaneous hyperkinetic esopha-
geal contractions can give the appear-
ance of a “corkscrew esophagus” on 
barium esophagram (Figure 14–11). 
The diagnosis is made by a combination 
of manometry and radiography. Treat-
ment options include botulinum toxin, 
smooth muscle relaxants such as silde-
nafil, nitrates, calcium channel blockers, 
and surgical myotomy. Variable success 
with pain control has been reported 
with tricyclic antidepressants, selective 
serotonin reuptake inhibitors, and trazo-
done. Comorbid GERD is treated with 
antireflux medication. DES may prog-
ress to achalasia in some individuals.

Achalasia is a disorder of unknown 
etiology characterized by the absence of 
esophageal peristalsis and by failure of 

Figure 14–11. Barium esophagram display
ing a corkscrew esophagus in an individual 
with distal esophageal spasm.
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LES relaxation. Patients present with a 
history of slowly progressive dyspha-
gia. Regurgitation and weight loss are 
also frequent. Diagnosis is made by 
barium esophagram and esophageal 
manometry. The esophagram shows 
a dilated tortuous esophagus with a 
“bird’s beak” appearance at the LES 
(Figure 14–12). Manometry shows an 
absence of esophageal peristalsis and 
failure of LES relaxation. Endoscopy is 
performed to exclude cancer that can 
produce a similar appearance on fluo-
roscopy (pseudoachalasia). Treatment 
options include endoscopic injection of 
botulinum toxin to relax the LES, dila-
tion, and surgical myotomy.

systemic causes oF 
esoPhageal Phase 
dysPhagia

There are various connective tissue 
diseases that can affect the esophagus. 

Systemic sclerosis (scleroderma), poly-
myositis, dermatomyositis, and sys-
temic lupus erythematosus can all affect 
esophageal motility to varying degrees. 
Scleroderma affects the smooth muscle 
portion of the esophagus while sparing 
the proximal skeletal portion. The LES 
is often affected and may become hypo-
tensive and incompetent. Severe GERD 
is frequent. In contrast to scleroderma, 
the inflammatory myopathies affect 
the proximal skeletal muscle portion of 
the esophagus. The cricopharyngeus 
and pharyngeal musculature may be 
involved. The distal esophagus and 
LES are spared. For this reason, associ-
ated GERD is less common than with 
scleroderma.

Patients with Sjögren’s syndrome (an 
autoimmune disease that affects mois-
ture-producing glands) often complain 
of dysphagia. Although esophageal peri-
stalsis may be affected, patients often 
develop severe swallowing problems as 
a result of xerostomia. Pills, breads, and 
other dry foods can be extremely dif-
ficult to consume. Salivary bicarbonate 
is important in neutralizing even physi-
ologic amounts of reflux. All persons 
with Sjögren’s syndrome can lack this 
important buffering capacity and are 
prone to develop severe GERD.

Other systemic diseases affecting 
the esophagus include diabetes melli-
tus, Parkinson’s disease, and hypothy-
roidism. The autonomic dysfunction 
associated with diabetes can result in 
esophageal dysmotility with delayed 
esophageal emptying and in gastropa-
resis with delayed gastric emptying. 
Parkinson’s disease can result in oro-
pharyngeal and esophageal phase swal-
lowing problems. Hypothyroidism can 
produce esophageal dysmotility and 
LES dysfunction that should normalize 

Figure 14–12. Barium esophagram display
ing a dilated, tortuous esophagus with a 
“bird’s beak” appearance at the lower 
esophageal sphincter (white arrow) in an 
individual with achalasia.
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with appropriate thyroid replacement 
therapy (Eastwood, Braverman, White, 
& Vander, 1982).

esoPhageal neoPlasms

The majority of esophageal tumors are 
malignant. Squamous cell carcinoma 
used to be the most common esopha-
geal cancer. Adenocarcinoma, however, 
has now overtaken squamous cell can-
cer as the most frequent esophageal 
malignancy. In fact, adenocarcinoma 
of the esophagus is the most rapidly 
expanding cancer in the United States. 
Early diagnosis by endoscopy and 
biopsy is critical. Benign esophageal 
tumors include leiomyomas, papillo-
mas, cysts, fibrovascular polyps, lipo-
mas, hemangiomas, and granular cell 
tumors. The most common presenting 
symptom for all esophageal tumors is 
dysphagia. Patient localization for the 
site of dysphagia is often inaccurate. We 
advocate esophagoscopy for all persons 
with solid food dysphagia in order to 
rule out esophageal neoplasia and its 
premalignant precursors.

conclusion

The causes of esophageal phase dys-
phagia are diverse, and a detailed 
understanding of esophageal pathol-
ogy is necessary to properly evaluate 
and manage patients presenting with 
dysphagia. Even patients complain-
ing of suprasternal dysphagia symp-
toms localized in the neck may have 
esophageal pathology. Esophageal 
manometry and fluoroscopic studies 
can be useful in detecting anatomic and 
motility abnormalities. A low thresh-

old for esophageal endoscopy should 
be maintained so that neoplasms or 
potentially treatable infectious causes 
are not missed. Endoscopy is manda-
tory in any patient with solid food dys-
phagia to rule out esophageal dysplasia 
and carcinoma.

study Questions

 1. What is the most common cause of 
esophagitis?

 2. Match each of the following esoph-
ageal motility disorders with the 
description that best fits:

a. Achalasia c. DES
b. IEM d. Nutcracker

  (1)  High amplitude nonperistaltic 
esophageal contractions.

  (2)  HTLES; absence of esophageal 
peristalsis.

  (3)  High-amplitude esophageal 
contractions, peristaltic.

  (4)  Low-amplitude esophageal 
contractions, peristaltic.

 3. Does scleroderma affect the proxi-
mal esophagus?

 4. What is one medication that is a 
common cause of pill-induced 
esophagitis?
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15
Neurogenic Dysphagia

Jacqui Allen

Neurogenic disorders are among the 
most common etiologies responsible 
for swallowing dysfunction. A hetero-
geneous group of pathologies must be 
considered that span acute onset cen-
tral disorders such as stroke; progres-
sive, insidious disorders such as amy-
otrophic lateral sclerosis (ALS); and 
peripheral neuromyogenic dysfunc-
tion as seen in inflammatory myositis 
(Table 15–1). The effects of neuromyo-
genic dysfunction may also manifest in 
a variety of ways, including end organ 
weakness or failure, incoordination 
of gestures, or total failure of central 
patterning. The underlying etiology 
determines which aspect of deglutition 
is most prominently affected and there-
fore which therapies may be effective 
in rehabilitating swallow or preventing 
complications of dysphagia. More than 
three-quarters of cases of oropharyn-
geal dysphagia are due to neurologi-
cal disorders (Diniz, Vanin, Xavier, & 
Parente, 2009; White, O’Rourke, Ong, 
Cordato, & Chan, 2008). To offer the 

best diagnostic and treatment options 
to patients, we must understand basic 
pathophysiological mechanisms in 
these disorders and the most vulnera-
ble portions of deglutition in each case.

This chapter will briefly present the 
most common neuromyogenic disor-
ders related to dysphagia, characteris-
tics of dysphagia and videofluoroscopic 
findings specific to each. A brief discus-
sion regarding optimum assessment of 
the patient (crucial in making the cor-
rect diagnosis and formulating a man-
agement strategy) is included.

assessment

The test battery approach in a multidis-
ciplinary environment offers the best 
diagnostic accuracy and will provide 
the most useful information regarding 
diagnosis, prognosis, interventions, 
compensatory strategies, and dietary 
safety. Multiple methods are available 
to assess the dysphagic patient and each 
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provides complementary information 
that can be crucial to treatment plan-
ning in a team setting (Rugiu, 2007). 
Many of these strategies are discussed 
in this book. A thorough clinical evalu-
ation by a trained swallowing profes-
sional such as a speech pathologist is 
the first step. While this is invaluable 
in identifying struggling patients and 
developing rapport, multiple studies 
have demonstrated that patients with 
neuromyogenic conditions frequently 
present with silent aspiration and can-
not, by definition, be identified by bed-
side evaluation (Diniz, Vanin, Xavier, 
& Parente, 2009; Gonzalez-Fernandez 
& Daniels, 2008; Kang, Kim, Seo, & 
Seo, 2011; Ramsey, Smithard, & Kalra, 
2003; Rugiu, 2007; Smithard, 2016; 
White et al., 2008). Sensitivity of the 
bedside examination ranges from 40  
to 80% and specificity ranges from  

59 to 91% (Gonzalez-Fernandez & Dan-
iels, 2008; Miles et al., 2013; Ramsey et 
al., 2003; Rugiu, 2007; Smithard, 2016). 
Cough reflex testing has been stud-
ied as an adjunct to bedside exami-
nations, with the aim of improving 
detection of silent aspirators (Miles et 
al., 2013). It may assist in identifying 
subjects requiring a comprehensive 
instrumental examination. Additional 
adjunctive measures have been pro-
posed such as measuring oxygen satu-
rations or cervical auscultation, so far 
without significant improvement in 
the rate of detection of silent aspirators 
(Marian et al., 2017; Smithard, 2016). 
Instrumental examination is invalu-
able in detecting silent aspiration and 
most commonly consists of a dynamic 
videofluoroscopic swallowing study 
(VFSS), also called a dynamic swallow 
study (DSS). The dynamic swallow 

table 15–1. etiology of neurogenic Dysphagia

ceNTrAL perIpherAL

Nondegenerative Degenerative Neuromuscular myopathy

cerebrovascular 
accident

Brain injury

medication

neoplasm

congenital —
cerebral palsy, 
syringobulbia, 
arnoldchiari 
malformation

Dementia —
alzheimer’s 
disease, 
multiinfarct

parkinson’s 
disease

multiple sclerosis

huntington’s 
disease

supranuclear 
palsy

myasthenia gravis

polio, postpolio 
syndrome

amyotrophic 
lateral sclerosis

muscular 
dystrophies: 
oculopharyngeal 
muscular 
dystrophy (opmD), 
myotonic (mD), 
Duchenne (DmD)

polymyositis, 
Dermatomyositis, 
inclusion body 
myositis

Neuropathy Iatrogenic

guillainBarré 
syndrome

post surgery or 
radiotherapy of 
the head and 
neck
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study (Chapters 6–8) provides objec-
tive and quantitative data which can 
elaborate the nature and severity of a 
swallowing problem, provide insights 
into prognosis in individual patients, 
and be used to develop remedial treat-
ment programs. It has been considered 
the “gold standard” in instrumental 
assessment (Gonzalez-Fernandez & 
Daniels, 2008; Kang et al., 2011; Ney et 
al., 2009; Rugiu, 2007). However, this  
radiographic study is two-dimensional 
and requires exposure to ionizing radia- 
tion (approximately that of two cervical 
spine x-rays), and specialized equip-
ment and personnel are not always avail- 
able to the assessing clinician. Conse-
quently, the use and timing of the DSS 
must be considered with respect to min-
imizing both diagnostic costs and x-ray 
exposure, particularly in patient popu-
lations that experience frequent and  
significant change, sometimes rapid and  
for the better, sometimes prolonged and  
for the worse. An instrumental flexible  
endoscopic evaluation of swallowing 
(FEES; Chapter 11) may also identify aspi- 
ration, provide distinct laryngpharyn-
geal anatomical information that may 
complement the DSS, be performed at the  
bedside (useful in those patients unable 
to be transported to a radiology suite), 
and avoids the consequent risks of radia- 
tion exposure (most pertinent in young, 
elderly, or multiply injured patients). 
Information from FEES is complemen-
tary to videofluoroscopic study informa- 
tion and both studies may be useful in  
any given patient (Gonzalez-Fernandez 
& Daniels, 2008; Rugiu, 2007). A bat- 
tery of diagnostic strategies that permit  
the most efficacious collection of infor-
mation in a practical and safe way should  
be the aim when assessing swallowing 
problems in neurogenic patients.

central nervous 
system disorders

A selection of common neuropathic 
conditions affecting deglutition will be 
discussed.

Cerebrovascular 
Accident (CVA)

Dysphagia is found in 29 to 80% of 
those presenting with an acute stroke 
(Diniz et al., 2009; Garon, Sierzant, & 
Ormiston, 2009; Gonzalez-Fernandez 
& Daniels, 2008; Kägi et al., 2016; Kang 
et al., 2011; Kumar, Selim, & Caplan, 
2010; Ney et al., 2009; Rugiu, 2007; 
Smithard, 2016). In many cases (50 
to 90%) rapid improvement may be 
expected over the short to medium 
term but persistent dysphagia is seen 
in approximately 20 to 50% of patients 
(Diniz et al., 2009; Garon et al., 2009; 
Gonzalez-Fernandez & Daniels, 2008; 
Kägi et al., 2016; Rugiu, 2007; Smithard,  
2016; White et al., 2008). Around half of 
those with acute strokes develop aspira-
tion and 35% develop aspiration pneu-
monia (Ney et al., 2009). Even a year 
later, 15 to 20% of post-CVA patients 
develop pneumonia and almost half of 
CVA patients are malnourished (Ney 
et al., 2009). Swallowing function has 
bilateral cortical representation with 
interconnecting crossed pathways at 
the level of the brainstem (Gonzalez-
Fernandez & Daniels, 2008; White et 
al., 2008). Medullary or pontine strokes 
result in severe dysphagia due to both 
sensory and motor disruption (Flowers 
et al., 2017). Injury involving the right 
primary sensory cortex, right insula, 
left and right motor cortices, and mid-
brain structures including the internal 
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capsule, thalamus, basal ganglia, and 
cerebral peduncles may also affect 
deglutition and are increasingly delin-
eated by MRI scan (Dehaghani, Yade-
gari, Asgari, et al., 2016; Flowers et al., 
2017). Dysphagia is therefore a promi-
nent feature of brainstem and both right 
and left cortical insults (Kumar et al., 
2010; Ney et al., 2009; Paliwal, Kalita, 
& Misra, 2009) and affects the oral and 
oropharyngeal phases of deglutition 
(Donner, Bosma, & Robertson, 1985; 
Rugiu, 2007). Sensory deficits (partic-
ularly if they affect the pharynx) also 
lead to significant dysfunction and may 
be a cause of silent aspiration. There-
fore, injury at many sites can result in 
swallowing difficulties. Furthermore, 
older adults who typically suffer from 
stroke may harbor pre-existing swallow 
impairments or physiological decline in 
swallow reserve (presbyphagia), which 
is then unmasked or exacerbated fol-
lowing another insult such as stroke 
(Smithard, 2016). As the picture changes 
over time, frequent reassessment is cru-
cial (Kägi et al., 2016; Smithard, 2016).

Dysphagia after stroke is associ-
ated with development of aspiration 
pneumonia (3- to 11-fold increased 
risk) (Altman, Yu, & Schaefer, 2010; 
Gonzalez-Fernandez & Daniels, 
2008; Kumar et al., 2010; Ney et al.,  
2009; Rugiu, 2007; Smithard, 2016; 
White et al., 2008). Silent aspiration is 
common after stroke (2–66%) and may 
manifest only as recurrent pulmonary 
complications (Gonzalez-Fernandez & 
Daniels, 2008; Ney et al., 2009; Ramsey, 
Smithard, & Kalra, 2003, 2005; Rugiu, 
2007). Aspiration pneumonia is the 
most common cause of re-hospitaliza-
tion in acute stroke patients and con-
tributes to more than 50% of post-CVA 
deaths in the first 30 days (Ney et al., 

2009). In fact, aspiration pneumonia is 
the leading cause of death post-stroke, 
and reduced oxygenation resulting 
from pneumonia may exacerbate neu-
rological injury and slow recovery 
(Kang et al., 2011; Vilardell et al., 2017; 
White et al., 2008). Because stroke also 
results in depression of the immune 
system, aspiration occurring post-CVA 
may be less well tolerated, increasing 
the rate of aspiration pneumonia. It is 
estimated that 5 to 15% of community 
acquired pneumonia is caused by aspi-
ration (White et al., 2008). Silent aspira-
tion (by definition) is not detected by 
bedside evaluation and therefore a high 
index of suspicion is required.

Due to the high prevalence of dys-
phagia in stroke patients, screening for 
swallowing problems should be con-
sidered and a high index of suspicion 
should be maintained in all patients, 
even those with no overt signs of dys-
phagia. Initially a bedside assessment 
by a speech pathologist or trained clini-
cian should be performed. To improve 
sensitivity to swallow impairment, 
addition of cervical auscultation, mea-
sures of oxygen saturation, or cough 
reflex testing has been proposed (Mar-
ian et al., 2017; Miles et al., 2013; Miles 
& Allen, 2016; Smithard, 2016; Vilardell 
et al., 2017). None of these methods 
is sensitive enough to reliably detect 
silent aspiration. In most cases involv-
ing hemispheric or brainstem sites, an 
instrumental evaluation is indicated 
due to the high rate of silent aspiration 
(Gonzalez-Fernandez & Daniels, 2008;  
Ney et al., 2009; Ramsey et al., 2003, 
2005; Rugiu, 2007). Patients presenting 
with additional risk factors for aspira-
tion (based on site of lesion, comorbidi-
ties, age, pulmonary health, head and 
neck cancer, dementia, cervical spine 
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abnormalities) should be identified and 
should also undergo instrumental eval-
uation regardless of findings of bedside 
or clinical evaluations. Instrumental 
examination may consist of videofluo-
roscopy (DSS), endoscopy (FEES), or 
both. DSS and FEES both demonstrate 
high sensitivity and specificity in iden-
tifying aspiration (>85%) (Ramsey et 
al., 2005; Rugiu, 2007). The DSS will 
also demonstrate pharyngoesophageal 
and esophageal phase abnormalities. 
Fluoroscopic studies help delineate 
the mechanism of dysphagia, allow 
assessment of compensatory maneu-
vers, and contribute to planning of safe 
swallow strategies. Visualization of the 
vocal folds is not possible with DSS, 
though mobility may be appreciated 
with a voicing task performed in the 
anterior-posterior view. FEES permits 
ready examination of the vocal folds 
and may allow assessment of asymme-
try (e.g., unilateral weakness, sensory 
change, or obstruction) that will assist 
in tailoring compensatory strategies. 
Therefore, information obtained from 
these studies is complementary, and 
often both are required to devise the 
best treatment strategy.

Clinical factors that suggest the need 
for evaluation with a DSS include: (a) as- 
piration pneumonia, (b) cough, “wet 
voice” and “wet lung” following swal-
lowing, and (c) inability to maintain 
oral hydration and nutrition. The DSS 
is of value in identifying the presence 
of aspiration, and the effects of various 
remedial strategies, even with no quan-
titative assessment. Our experience, 
however, suggests that the extra time 
and expense associated with obtain-
ing objective displacement and timing 
measures can contribute significantly to 
patient care. Our research has demon-

strated that a pharyngeal transit time of 
greater than 5 seconds (normal 1.00 ± 
0.15 sec) is significantly associated with 
aspiration pneumonia risk in stroke 
patients, while a time of less than 2 sec-
onds has a low association (Johnson & 
McKenzie, 1993; Johnson, McKenzie, 
Rosenquist, Sievers, & Liberman,1992).

Timing of Evaluations

Following a CVA, a patient’s symptoms 
may undergo rapid change. Timing of 
evaluations and frequent reassessment 
is therefore critical. Early speech pathol-
ogy (SP) assessment should follow 
initial screening tests (usually within 
3 days of admission), to evaluate the 
patient’s ability to handle oral intake 
and to provide a baseline for consistent 
follow-up assessment. Thereafter addi-
tional SP input may vary — however, 
repeated evaluations improve patient 
outcomes. Reassessment and education 
around rehabilitative strategies reduce 
the number of days without oral intake 
(Nakazora, Maeda, Iwamoto, et al.,  
2017). In many cases of acute stroke, 
dysphagia improves rapidly. Factors 
that suggest a prolonged period of 
dysphagia (>2 weeks) include failure to 
cleanly swallow 50 mL of water, modi-
fied Barthel Index <20, dysphasia, insu-
lar or frontal cortex involvement, and 
Parramatta Hospitals’ Dysphagia Index 
Score <70 (Vilardell et al., 2017; White et 
al., 2008). As the DSS exposes the patient 
to radiation, one must be careful to uti-
lize the study at the appropriate time 
and maximize the amount of informa-
tion obtained from each study (Chau & 
Kung, 2009). Early fluoroscopic exami-
nation may be necessary for identifica-
tion of silent aspiration and pharyngeal 
residue or suspected cricopharyngeal 
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or esophageal problems. Subsequent 
examinations may be scheduled after 
a therapeutic trial, when significant 
motor improvements have been noted 
(or deterioration seen), or when sen-
sory changes have occurred. FEES 
examinations may be performed more 
frequently if trained staff are available, 
as this does not expose the patient to 
radiation. FEES also offers the possi-
bility of visual feedback to the patient, 
which can be of great value in teaching 
compensatory strategies, if a viewing 
screen is utilized.

DSS Findings

Stroke often affects the nucleus ambig-
uus in the brainstem, which provides 
motor output to the pharynx and 
esophagus resulting in pharyngo-
esophageal abnormalities. Pharyngeal 
weakness, prolonged pharyngeal tran-
sit time, aspiration, cricopharyngeal 
dysfunction, and esophageal dysmotil-
ity are common findings (Rugiu, 2007). 
Tongue dysfunction may be noted if 
the hypoglossal nucleus, situated more 
caudally in the brainstem, has been 
involved. Cortical strokes may pro-
duce facial asymmetry and weakness 
that can result in oral incompetence and 
poor oral bolus control. This may mani-
fest with significant oral and pharyn-
geal residue on DSS, which increases 
the risk of aspiration (Johnson et al., 
1992; Rugiu, 2007; Schimmel, Ono, Lam, 
& Muller, 2017). Johnson et al. (1992) 
demonstrated that prolongation of 
pharyngeal transit times over 1 sec was 
associated with a significant increase  
in airway penetration and aspiration 
and with occurrence of aspiration 
pneumonia. This was also the finding 
in Kang et al.’s study of 39 post-CVA 

patients (Kang et al., 2011). Loss of sen-
sory function within the oropharynx 
and airway will also impair swallow 
by reducing bolus awareness and air-
way protection. Penetration and aspira-
tion may occur without a response, e.g., 
silent aspiration, or the cough response 
may only occur once material reaches 
the carina.

Summary

CVA is a leading cause of oropharyn-
geal and esophageal dysphagia. Dys-
phagia may be short-lived but in 
approximately 50% of patients it will 
be prolonged >2 weeks. Dysphagia is 
the primary risk factor for aspiration 
pneumonia, which is the leading cause 
of death after stroke. Aspiration may 
be silent in up to two-thirds of patients 
after stroke. Instrumental evaluation 
is therefore critical in assessing these 
patients. DSS provides reliable informa-
tion about the swallow from oral cavity 
to stomach. It may be complemented by 
information from other instrumental 
evaluations. The DSS provides accurate 
quantitative data which can be used to 
formulate treatment and rehabilitative 
strategies and demonstrate change over 
time. Thoughtful performance of DSS 
and careful post-study analysis will 
maximize the benefit obtained from 
fluoroscopic evaluation.

Parkinson’s Disease

Dysphagia is common in patients suf-
fering from Parkinson’s disease (PD), 
a progressive motor system disease 
caused by failed central dopamine 
production (Merola et al., 2011). Along 
with voice deterioration, dysphagia is 
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often one of the presenting symptoms 
of PD. However, PD sufferers may not 
complain of swallow problems despite 
objective evidence of dysfunction (Kalf, 
de Swart, Bloem, & Munneke, 2012; 
Luchesi, Kitamura, & Mourão, 2015). 
Histopathological studies demonstrate 
degeneration of pharyngeal motor 
nerves, indicating that oropharyngeal 
dysphagia occurs from direct involve-
ment of motor supply to pharyngeal 
musculature as well as lack of central 
dopamine (Mu et al., 2013). Altman et 
al. (2010) demonstrated that admission 
to hospital with a symptom of dyspha-
gia was significantly associated with 
Parkinson’s disease (relative risk = 4.5) 
compared with age- and sex-matched 
patients admitted without dysphagia. 
Prevalence of dysphagia in PD is esti-
mated to be between 32 and 70%, but 
increases with disease severity and 
duration of disease, and remains under-
reported when compared with the 
objective prevalence rate (80%) (Kalf et 
al., 2012; Luchesi et al., 2015; Merola et 
al., 2011). Aspiration pneumonia also 
remains the leading cause of death in 
PD patients (Kalf et al., 2012; Nicaretta, 
Rosso, Mattos, Maliska, & Costa, 2013). 
Solids are often more problematic  
than liquids and the suprahyoid mus-
culature may be significantly affected 
(Gonzalez-Fernandez & Robbins, 2008; 
Luchesi et al., 2015). Hypokinesia that 
characterizes limb and truncal move-
ments in PD appears to slow initiation 
of the swallow sequence at the oral 
cavity and then prolong laryngeal and 
esophageal movements (Gonzalez-
Fernandez & Robbins, 2008; Rugiu, 
2007). Sialorrhea may result and stasis 
and residue may be seen on contrast 
studies (Nicaretta et al., 2013). Electro-
physiological studies of patients with 

PD have demonstrated marked delay 
in triggering swallow, extremely pro-
longed pharyngeal swallow durations, 
and normal cricopharyngeal muscle 
contractions (Ertekin et al., 2002). 
Oropharyngeal coordination may be 
impaired and muscle rigidity may 
affect bolus transit through the phar-
ynx and into the pharyngoesophageal 
segment (PES), even with a compliant 
sphincter (Nicaretta et al., 2013). Silent 
aspiration is common in PD patients 
and may produce pulmonary com-
plications. Rodrigues, Nóbrega, Sam-
paio, Argolo, and Melo (2011) identi-
fied silent aspiration of saliva on FEES 
exam in 10% (penetration in 29%) of PD 
patients, with a reduction in laryngeal 
sensitivity in 90% of tested individuals. 
The rate may be greater during meals. 
Penetration and aspiration events are 
well demonstrated on VFSS.

Early screening or assessment of 
swallow in those with PD is recom-
mended, particularly as voice and 
swallow symptoms respond poorly to 
pharmacotherapies given for PD and to 
deep brain stimulation.

Amyotrophic Lateral Sclerosis

ALS causes dysfunction at both bulbar 
and spinal levels and dysphagia is a 
common manifestation (Ertekin et al., 
2000; Gonzalez-Fernandez & Daniels, 
2008; Rugiu, 2007). ALS is a progres-
sive, neurodegenerative disease that 
destroys nerve cells in the brain and 
spinal cord. Over time dysphagia be- 
comes almost ubiquitous, leading to  
aspiration pneumonia in around 15% 
of patients (Ertekin et al., 2000; Gon-
zalez-Fernandez & Daniels, 2007). 
Solid food dysphagia is usually the 
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first manifestation of swallowing dif-
ficulty, but symptoms may eventually 
be more global, with abnormal swallow 
patterning and rhythmicity, frequent 
pharyngeal residue, penetration, and 
aspiration (Aydogdu, Tanriverdi, & 
Ertekin, 2011). Dysphagia affects qual-
ity of life in ALS patients and is a sig-
nificant source of morbidity (Ertekin  
et al., 2000). Patients may describe a 
globus sensation due to poor pharyn-
geal transit and transphincteric flow 
due to upper esophageal sphincter 
(UES) dysfunction (Ertekin et al., 2000; 
Rugiu, 2007). Poor oral and tongue 
control (muscle may fasciculate or atro-
phy), delayed pharyngeal transit, and 
UES dysfunction are often present and 
well delineated by DSS (Aydogdu et al., 
2011; Ertekin et al., 2000). These inves-
tigators performed EMG studies in 43 
ALS patients and demonstrated pro-
longed hyolaryngeal elevation, reduced 
and uncoordinated UES opening, and 
loss of voluntarily initiated swallow 
sequence. Both structural and func-
tional swallow disorders are therefore 
present and contribute to airway vio-
lation prior to, during, and after swal-
low. Because both timing impairments 
and structural impairments may occur, 
the DSS will be invaluable in guiding 
rehabilitative and compensatory strat-
egies and texture modifications. DSS 
may also suggest the need for non-oral 
nutrition when swallowing safety is 
grossly compromised. Early assess-
ment by videofluoroscopy should be 
considered in patients presenting with 
ALS even in the absence of reported 
dysphagia. Patients who demonstrate 
combined timing and structural abnor-
malities on DSS should be referred for 
neurological assessment if this has not 
already been carried out.

Brain Injury

Prevalence of dysphagia following 
brain injury seems to vary but may affect 
20 to 70% of patients (Kang et al., 2011; 
Rugiu, 2007). Brain injury can occur as 
a result of targeted intervention (sur-
gery or radiotherapy) or after trauma, 
vascular insult, or metabolic disorder. 
Traumatic brain injury (TBI) is com-
monly caused by motor vehicle acci-
dents, cycle accidents, or falls. It affects 
both children and adults. Typically, 
onset of dysphagia is acute and recov-
ery may occur following initial injury, 
making reassessment vital in determin-
ing ongoing dietary recommendations 
and modifications. Impairments often 
involve voluntary phases of deglutition 
and incoordination of gestures. These 
are highlighted well using the DSS 
timing measures described here (see 
Chapters 6–8). Oropharyngeal deficits 
are also seen following TBI and may 
be accompanied by primitive reflexes 
(tongue pumping, sucking, tongue 
extrusion) (Rugiu, 2007). Of patients 
who have been mechanically ventilated 
following TBI, 65% failed bedside swal-
lowing safety evaluations (BSEs). TBI 
increased the likelihood of failing a BSE 
by 3.2 times. The risk of failing a swal-
lowing survey was increased further if 
the patient was elderly (>70 yr) or had 
a tracheostomy (Brown et al., 2011). 
In children, severe TBI causes a high 
rate of dysphagia (68–76%) but rap-
idly improves, usually over 3 months 
(Morgan, 2010). Given the prevalence 
of traumatic brain injuries in children 
(listed as high as 280 per 100,000), there 
will be a significant number of children 
requiring both assessment and treat-
ment for swallowing problems (Mor-
gan, 2010). The inherent risks of radia-
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tion exposure from videofluoroscopy 
must be weighed against the invaluable 
information that can be gained from the 
study that might direct dietary modifi-
cations, swallowing rehabilitation, and 
removal of enteral feeding tubes or tra-
cheostomies. Other factors that should 
be considered in children following TBI 
are associated motor disorders, level of 
cognition (ability to appreciate their 
dysphagia), and postural issues (Mor-
gan, 2010). These may compound dys-
phagia and its management. DSS may 
show typical adult post-TBI findings 
such as tongue pumping, residue, bolus 
spill, or delayed swallow but may also 
demonstrate additional findings not 
seen in adults, such as primitive reflexes 
(suckle, tongue protrusions). In a pro-
spective study of 18 children with TBI 
assessed by videofluoroscopy a month 
after injury, 17% (3/18) aspirated — two- 
thirds silently (Morgan, 2010).

Multiple Sclerosis

Multiple sclerosis (MS) is a progressive 
demyelinating disease that involves 
both central and peripheral nerves (San-
drini & Nappi, 2008). Plaques form in 
nerve sheaths that result in significant 
conduction delays and eventual loss 
of function. As the number of plaques 
increases in the central nervous system, 
the likelihood of dysphagia increases, 
as the dominant swallow hemisphere is 
more likely to have been involved (Tas-
sorelli et al., 2008). Dysphagia occurs 
in 24 to 43% of patients with MS but 
is much more common as disability 
increases (up to 80% in advanced dis-
ease) (Danesh-Sani et al., 2013; Gonza-
lez-Fernandez & Daniels, 2008; Rugiu, 
2007; Tassorelli et al., 2008). Lesions in 

the anterior insula or opercular area 
(including sensorimotor and premotor 
cortices) can be involved in manifesta-
tion of swallow problems. The oral and 
pharyngeal phases are often affected 
and UES dysfunction is reported 
frequently (100% of patients in one 
study) (Abraham & Yun [in Gonzalez- 
Fernandez & Daniels, 2008]; Rugiu, 
2008; Tassorelli et al., 2008). In a study 
of 23 MS patients, 40% were silent aspi-
rators and more than 80% had some 
changes in either swallow safety or effi-
ciency as assessed by DSS (Terre-Boliart 
et al., 2004). A further recent study of 
101 MS patients using only a patient 
screening questionnaire (Northwest-
ern Dysphagia Patient Check Sheet) 
demonstrated pharyngeal swallowing 
abnormalities in 30% and aspiration in 
7% of patients. Dysphagia was asso-
ciated with longer disease duration, 
cerebellar involvement, and increas-
ing disability (Calcagno, Ruoppolo, 
Grasso, De Vincentis, & Paolucci, 2002; 
Danesh-Sani et al., 2013; Pooravid et 
al., 2010; Tassorelli et al., 2008). Calc-
agno and colleagues (2002) followed 
143 MS patients using FEES and found 
that advanced disease and cerebellar 
involvement portended a higher rate 
of dysphagia. However, 17% of patients 
with milder disease also demonstrated 
dysphagia. This emphasizes the need 
to screen, with videofluoroscopy or 
FEES, patients suspected of aspira-
tion, having pulmonary problems, or 
with advanced disease. Recently, Ber-
gamaschi and colleagues (2009) vali-
dated the DYMUS questionnaire for 
assessment of dysphagia in MS. This 
10-item questionnaire is subdivided 
into two scales — dysphagia with sol-
ids and dysphagia with liquids, both 
of which demonstrated good internal 
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validity and consistency. Each item is 
scored dichotomously (yes or no) and 
the survey may be completed within 
a few minutes, making the DYMUS a  
good screening tool for identifying 
those patients needing instrumental 
evaluation and dietary management.

Cerebral Palsy

Cerebral palsy (CP) is a non-progressive  
neurological motor and processing dis-
order that arises following injury to the 
fetal or infant brain. Although thought 
of as a childhood disease, most people 
(>85%) with CP will now survive well 
into adulthood, particularly if there 
are no additional disabilities present 
(Haak, Lenski, Hidecker, Li, & Paneth, 
2009). CP presents disorders of com-
munication and deglutition, as well 
as cognition, sensation, and behavior. 
Swallowing problems can be both sen-
sory and motor in nature. Spasticity 
that accompanies the musculoskeletal 
changes of CP may result in disordered 
swallow, unusual posturing, difficulty 
transferring food and fluids to the oral 
cavity, and penetration or aspiration 
(Haak et al., 2009). Cough with food 
or fluids and choking episodes, and 
silent aspiration have been described 
in CP patients (Rogers, Arvedson, 
Buck, Smart, & Msall, 1994). Sever-
ity of the disorder is related to pres-
ence of other disabilities. Rogers et al. 
demonstrated marked abnormalities of 
deglutition on DSS in 86 children with 
CP and concomitant other disabilities; 
93% of children were non-ambulatory, 
90% were mentally retarded, and 29% 
had gastrostomies placed for feeding. 
In patients where CP is the only dis-
order present, swallowing may be far 

more functional (Haak et al., 2009). DSS 
will identify which aspect of swallow 
is affected and direct therapy. Due to 
global musculoskeletal problems, posi-
tioning during DSS may be difficult and 
may need to be altered.

Dementia — Alzheimer’s Disease

Dementia is characterized by an 
overall decline in intellectual func-
tion and memory. Motor skills, par-
ticularly sequenced activity, are also 
affected. Multi-infarct dementia is due 
to repeated vascular insults. Alzheim-
er’s disease is produced by deposition 
of protein that impairs neural func-
tion. Other forms of dementia may 
be associated with particular disor-
ders — for example, Huntington’s cho-
rea and Pick’s disease. Medications 
(particularly polypharmacy seen in 
the elderly) and use of drugs and alco-
hol can all cause dementia and cogni-
tive decline. Swallowing problems 
are common in dementia. One-third 
of Alzheimer’s disease sufferers may 
aspirate (on video fluoroscopy), and 
pneumonia is the most common cause 
of death in this population (Gonazalez-
Fernandez & Daniels, 2008). Poor cog-
nition, poor memory, and inability to 
feed oneself also contribute to eating 
dysfunction. Oral and oropharyngeal 
dysfunction occur and can be seen on 
DSS. Laryngeal deficits such as poor 
vocal fold mobility, weak cough, and 
prolonged swallow gestures increase 
the likelihood that mismanaged bolus 
will result in airway violation. Institu-
tionalization also impacts on diet and 
mortality, as does oral hygiene in these 
patients. However, there is a need for 
further research in swallowing in those 
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suffering with dementia or Alzheim-
er’s disease. True prevalence of swal-
low dysfunction and specific swallow 
impairments is lacking (Takizawa, 
Gemmell, Kenworthy, & Speyer, 2016). 
Swallowing safety may be the most 
important aspect assessed by DSS, as 
teaching rehabilitative strategies may 
be limited by lost memory function and 
caregiver input.

Medication Effects

Many medications have a detrimental 
effect on swallowing. Medication can 
cause clouding of mentation, extrapyra-
midal effects (mimicking parkinsonian 
features), and delayed neuromuscu-
lar responses. Many medications also 
cause xerostomia that can exacerbate 
dysphagia. Many elderly individu-
als are on multiple medications, thus 
compounding drug effects (Ney et al., 
2009). Pill esophagitis is not uncommon 
in the elderly, where salivary flow is 
decreased and dysphagia is increased. 
Pills lodged in the upper esophagus 
can cause serious ulceration and dis-
comfort. Many medications reduce 
lower esophageal sphincter pressures, 
promoting reflux and worsening dys-
motility (Tutuian, 2010). Large tablets 
or capsules may be particularly difficult 
to swallow and reformulation of medi-
cations to liquids can improve swal-
lowing safety. A 13-mm barium tablet 
is often given as part of the DSS pro-
tocol (anterior-posterior view) to assess 
for subtle esophageal irregularities not 
detected with liquid boluses. This also 
mimics the patients taking their regular 
medication and may demonstrate the 
difficulties that they are experiencing. 
Once the esophageal lumen is reduced 

below 13-mm solid food, dysphagia 
may occur.

PeriPheral neuromuscular 
disorders

Inflammatory Myositis —  
Polymyositis (PM), 
Dermatomyositis (DM), 
Inclusion Body Myositis (IBM)

The inflammatory myopathies include 
polymyositis, dermatomyositis, and 
inclusion body myositis and are due to 
infiltration of skeletal muscle by inflam-
matory cells (B-cell predominant in DM, 
T-cell predominant in PM and IBM) 
(Ebert, 2009; Mastaglia, 2008). Proximal 
musculature is primarily affected in 
PM and DM, while IBM affects smaller 
peripheral muscle groups (Ebert, 2009; 
Mastaglia, 2008). Most cases are idio-
pathic; however, treatment with pro-
ton-pump inhibitors has been associ-
ated with cases of PM (Ebert, 2009). 
Inflammatory myopathy may present 
with dysphagia in 25 to 80% of patients, 
and during the course of disease more 
than 60% of those with inflammatory 
myopathies experience some dyspha-
gia (Langdon, Mulcahy, Shepherd, 
Low, & Mastaglia, 2011; Mulcahy, 
Langdon, & Mastaglia, 2011; Williams, 
Grehan, Hersch, Andre, & Cook, 2003). 
Williams et al. (2003) reported radio-
graphic abnormalities in 69% of 13 
myositis patients studied. During vid-
eofluoroscopy 8/13 aspirated and 9/13 
had obstructive PESs (Williams et al., 
2003). Approximately half of myositis 
patients also demonstrated pharyngeal 
weakness on manometry (Langdon et 
al., 2011; Williams et al., 2003). Mulcahy 
et al. (2011) studied 18 patients with IM 
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and found overall 78% of patients had 
abnormalities on videofluoroscopy, in- 
cluding all of those with IBM (n = 8). 
Cox et al. (2009) studied 43 patients 
with IBM and 79% showed abnormal 
fluoroscopic swallows. Upper esopha-
geal sphincter opening was signifi-
cantly reduced compared with neuro-
genic controls and age-matched healthy 
controls in a study by Williams et al. 
(2003). This was demonstrated well on 
videofluoroscopy, as was aspiration 
in those affected patients. Cox et al. 
(2009) also found that 37% of patients 
with IM demonstrated UES dysfunc-
tion, with 8/43 demonstrating a diver-
ticulum. Other DSS findings separat-
ing myositis from central neurological 
disorders have been debated. Williams 
et al. (2003) found that there was pres-
ervation of normal timing sequences 
and pharyngeal transit times in their 
cohort of 13 patients, while Ebert 
(2009) reported prolonged pharyn-
geal transit times. Pooling of bolus in 
the piriform fossae, reduced tongue 
base excursion, repeated swallows, 
and impaired hyolaryngeal elevation 
have also been described in DSS per-
formed in those suffering IM (Cox et 
al., 2009; Langdon et al., 2012; Mulcahy 
et al., 2011). Due to prolonged outlet 
obstruction at the PES, the pharynx 
proximally may respond in a number 
of ways — increased muscle effort, pha-
ryngeal dilatation or “blow out” with 
formation of a hypopharyngeal diver-
ticulum (Cox et al., 2009; Mulcahy et 
al., 2011; Williams et al., 2003). Pharyn-
geal dilatation can be measured on DSS 
with the pharyngeal constriction ratio 
(PCR, described in Chapter 17), and a 
diverticulum is readily diagnosed on 
fluoroscopy (Figure 15–1). The diagno-

sis of inflammatory myopathy can be 
difficult to make and significant delay 
may occur (>4 yr). DSS may provide 
vital clues to diagnosing this group 
of patients. In a series of 529 cases of 
oropharyngeal dysphagia reported by 
Williams et al. (2003), only 5.7% were 
attributed to myopathy. Although they 
are a small patient group, treatment of 
the underlying disorder may improve 
muscle function and assist in resolution 
of dysphagic symptoms, and therefore 
this diagnosis should be considered 
in all patients with unexplained oro-
pharyngeal dysphagia. Around half of 
myositis patients with outlet obstruc-
tion will respond to directed treatment 
such as cricopharyngeal dilation or 
myotomy (Williams et al., 2003).

Figure 15–1. lateral videofluoroscopic view  
of pharynx midswallow demonstrating 
bolus outlining a moderately obstructive 
cricopharyngeal bar and elevated pha
ryngeal constriction ratio in a patient with 
inclusion body myositis.
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Muscular Dystrophies —  
Duchenne, Spinal Muscle 
Atrophy, Myotonic, 
Oculopharyngeal

Duchenne Muscular 
Dystrophy (DMD)

DMD, the most common muscular dys-
trophy, is caused by a genetic defect that 
prevents the production of the normal 
muscle protein, dystrophin. At least 
one-third of DMD patients complain of 
dysphagia; however, the prevalence is 
likely underestimated (Toussaint et al., 
2016). DMD sufferers demonstrate oral 
and pharyngeal phase muscle weak-
ness leading to poor bolus control, 
pharyngeal residue, and post-swallow 
penetration and aspiration (Gonzalez-
Fernandez & Daniels, 2008; Toussaint  
et al., 2016). They also show decreased 
tongue pressures impairing oral con-
trol (Hamanaka-Kondoh et al., 2014). 
Choking may become more common 
with age, and dietary modifications are 
often implemented to make swallowing 
easier. PES opening and hyoid displace-
ment are typically normal. Respiratory 
muscle weakness may contribute to 
poor lung clearance, making aspiration 
more significant in these patients, and 
should be an indicator for early DSS 
assessment.

Oculopharyngeal 
Muscular Dystrophy

Oculopharyngeal muscular dystrophy 
(OPMD) is an adult-onset, progressive, 
genetic degenerative muscular dystro-
phy resulting in ptosis, limb weakness, 
and dysphagia. Patients may compen-
sate for ptosis by neck extension, which 

can compound swallowing difficulty. 
Patients experience prolonged meal-
times and solid and dry food dyspha-
gia followed by liquid dysphagia as 
the disease progresses (Manjaly et al., 
2011). Cricopharyngeal dysfunction is 
common (>75%) and aspiration occurs 
late in disease. The cricopharyngeus 
muscle is often affected and may be 
targeted through behavioral therapy, 
balloon dilation, and cricopharyngeal 
myotomy. Videofluoroscopic examina-
tion plays an important role in assess-
ment and surveillance in this disorder. 
Manjaly et al. (2011) reviewed 9 patients 
with OPMD treated by repeat bougie-
nage. The average number of dilata-
tions per patient was seven. All patients 
reported subjective improvement in 
swallow disability (as measured by the 
Sydney Swallowing Questionnaire) 
and there were no adverse reactions to 
dilatation. All patients remain on oral 
diet and the Authors suggest that dila-
tation be considered instead of surgery  
in some patients. DSS will identify 
UES dysfunction, residue, and pha-
ryngeal changes due to prolonged 
outlet obstruction. This may assist in 
treatment planning, particularly in 
determining timing of cricopharyn-
geal intervention, as early intervention 
may prevent pharyngeal dilatation 
and failure, formation of hypopharyn-
geal pseudodiverticuli, or respiratory 
complications.

Myotonic Dystrophy

Myotonic dystrophy (MD) is the most 
common muscular dystrophy that can 
begin in adulthood. It is characterized 
by myotonia, or prolonged muscle con-
tractions, as well as progressive muscle 
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wasting and weakness. It is often asso-
ciated with dysphagia (25–80%). The 
pharynx and UES are worst affected and 
intra-deglutitive and post-deglutitive 
aspiration of bolus lead to pneumonia 
(Willaert, Jorissen, & Goeleven, 2015). 
Aspiration was detected in greater than 
50% of 169 patients with MD (Willaert 
et al., 2015). Delayed swallowing ges-
tures increase transit time, which is 
associated with increased risk of aspi-
ration (Leonard et al., 2001). Pharyngeal 
muscle weakness contributes to poor 
bolus transit and can be seen on DSS as 
an increasing pharyngeal constriction 
ratio (Leonard, Rees, Belafsky, & Allen, 
2011). If outlet obstruction is suspected 
then early DSS examination may be 
useful to direct treatment and prevent 
pharyngeal deterioration.

Myasthenia Gravis

Myasthenia gravis (MG) is an autoim-
mune disorder of the neuromuscular 
junction (NMJ) caused by antibodies 
against the muscle membrane of the 
NMJ, resulting in inadequate acetyl-
choline in the junction and poor mus-
cle contraction. This muscle weakness 
can affect bulbar muscles, causing 
dysphagia. In fact, dysphagia may be 
the presenting complaint in a quarter 
of patients with MG (Berrih-Aknin, 
Frenkian-Cuvelier, & Eymard, 2014; 
Colton-Hudson et al., 2002; Klair, 
Rochlani, & Meena, 2014). Dysphagia 
is a source of significant morbidity 
and mortality in MG, particularly if 
the underlying disorder is unrecog-
nized, which is common particularly 
if non-typical antibodies are present. 
Aspiration may occur and be silent, 
risking pulmonary health. DSS find-

ings include abnormal oral control of 
bolus with early spill, residue in the 
oral and oropharyngeal cavities, slow 
pharyngeal transit, reduced pharyn-
geal constriction ratio, penetration, 
and aspiration (Colton-Hudson et 
al., 2002; Yamamoto, Chihara, Mori- 
Yoshimura, & Murata, 2012). In 20 MG 
patients complaining of dysphagia, 13 
demonstrated penetration during swal-
low and 7 demonstrated aspiration, of 
whom 4 had silent aspiration (Colton-
Hudson et al., 2002). Normal rehabilita-
tive strategies such as exercises are not 
effective in MG due to muscle fatigue, 
and therefore positioning and dietary 
modifications may be more appropriate 
and should be guided by DSS exami-
nation. Medical therapy is indicated 
in MG, and assessment on medication 
should be considered so that diet may 
be adapted for optimal function. DSS 
with edrophonium chloride treatment 
may assist in making the diagnosis of 
MG by demonstrating changes in pha-
ryngeal parameters with treatment on 
board (Yamamoto et al., 2012).

study Questions

 1. What types of stroke produce 
dysphagia?

 2. Which is more likely to be affected 
by stroke: oropharynx or hypophar-
ynx function for swallowing?

 3. What is the most optimal time for 
DSS in an acute stroke patient? 
Should DSS be repeated in acute 
stroke patients, and if so when?

 4. What are typical features of dys-
phagia in head-injured patients?

 5. Have significant features of swal-
lowing difficulty been identified for 
patients with muscular dystrophy? 
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Multiple sclerosis? Polymyositis or 
dermatomyositis?

 6. Do patients with neurological 
causes of oropharyngeal dysphagia 
respond to swallowing therapy?

 7. Do patients with neurological 
causes of oropharyngeal dysphagia 
respond to surgical therapy?

 8. Can DSS help identify who might 
benefit most from surgery to the 
upper esophageal sphincter in pa- 
tients with inclusion body myositis?

 9. If a DSS is recommended for a 
patient with Parkinson’s disease, 
what might the clinician want to 
consider in scheduling it?

10. Are there differences in the onset 
time of swallowing disorders in 
patients with polymyositis/derma-
tomyositis compared with patients 
with limb girdle syndrome?

11. Are the effects of postpolio syn-
drome thought to be solely related 
to aging that renders compensatory 
mechanisms previously developed 
by a patient less effective?
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16
Dysphagia in Head and 
Neck Cancer Patients

Katherine A. Kendall

Successful deglutition depends on sen-
sory input from the muscles and the 
mucosal surfaces of the oropharynx 
to regulate and fine-tune the sequence 
of muscular contractions that results 
in a swallow. It makes sense that dis-
ruption of the sensory, muscular, or 
structural integrity of the oral cavity, 
pharynx, and larynx causes dysphagia. 
In patients with head and neck cancer, 
tumor growth, changes in tissue charac-
teristics secondary to radiation with or 
without chemotherapy, and any surgi-
cal procedure involving the head and 
neck region, therefore, have the poten-
tial to cause dysphagia. This chapter 
will focus on the swallowing difficulty 
experienced by head and neck cancer 
patients.

introduction

In patients with head and neck cancer, 
interference with normal swallow-

ing may result from the growth of the 
tumor invading structures, impairing 
its functioning, or from the obstructive 
effects of the tumor itself, which inter-
fere with bolus movement. Surgery to 
excise the tumor with a margin of nor-
mal tissue typically results in a defect 
with loss of structures needed for nor-
mal deglutition. The method chosen 
for reconstruction of the defect will 
subsequently influence the restoration 
of normal anatomic contours and func-
tion. Thus, the reconstruction affects the 
character and the severity of the resul-
tant dysphagia. When postoperative 
radiation therapy is added to the regi-
men, dysphagia may worsen secondary 
to xerostomia and fibrosis of soft tissues 
in the field of radiation exposure.

In recent years, tumors of the oro-
pharynx have been treated with a com-
bination of chemotherapy given concur-
rently with radiation. Chemoradiation 
therapy, now used in many cases rather 
than surgery, avoids removal of the  
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tissues involved in the tumor. Admin-
istration of intravenous chemothera-
peutic agents as radiation sensitizers, 
combined with concurrent radiation 
therapy, achieves oncologic outcomes 
that are similar or better than those 
outcomes achieved with surgery fol-
lowed by radiation therapy alone. The 
rationale behind chemoradiation ther-
apy as primary treatment, rather than 
surgery followed by radiation, is that 
“organ sparing” treatment instead of 
removal of cancerous tissues by surgery 
should improve functional outcomes. 
However, dysphagia is a frequent side 
effect of chemoradiation. Although 
tissues are not removed with chemo-
radiation therapy, intense inflamma-
tion of the treated tissues occurs, and 
ultimately results in tissue fibrosis 
and weakness of those tissues. Swal-
lowing problems are likely caused by 
radiation-induced edema and muscu-
lar fibrosis. The “preserved” tissues are 
scarred and exhibit decreased mobility. 
Some patients experience permanent 
lymphedema resulting in long-term 
swelling of supraglottic structures. 
Clinical factors that increase the risk 
for permanent dysphagia after chemo-
radiation therapy include increas-
ing patient age, location of the tumor 
in the larynx or hypopharynx, and 
increasing size of the tumor (Caudell 
et al., 2010; Frowen, Cotton, Corry, & 
Perry, 2010; Langerman et al., 2007; Roe  
et al., 2010; Stenson et al., 2000).

Pretreatment evaluation

All patients diagnosed with head and 
neck cancer involving the oral cavity, 
pharynx, and larynx should be consid-
ered to be at risk for dysphagia. Prior 

to treatment, dysphagia can result from 
either tissue invasion by the tumor 
or from the tumor obstructing bolus 
flow. In both cases, the tumor prevents 
the normal structural displacements 
needed for bolus propulsion and air-
way protection. Tumor involvement of 
sensory nerves also has the potential to 
impair feedback mechanisms needed 
for swallowing coordination and may 
lead to silent aspiration. Several authors 
have reported that the best predictor of 
long-term swallowing function in head 
and neck cancer patients is pretreat-
ment swallowing function (Frowen et 
al., 2010; Hutcheson, Holsinger, Kup-
ferman, & Lewin, 2014; Starmer et al., 
2014).

The location of the tumor in the 
upper aerodigestive tract also influ-
ences the likelihood of pretreatment 
dysphagia. In a study of 67 head and 
neck cancer patients prior to treatment, 
Stenson et al. found that significantly 
more patients with laryngeal and hypo-
pharyngeal tumors aspirated than did 
patients with oral cavity or orophar-
ynx tumors. These authors identified 
a greater degree of “pharyngeal im- 
pairment” on swallowing studies in 
patients with laryngeal and hypopha-
ryngeal tumors, leading to aspiration 
(Stenson et al., 2000). Langerman et al. 
found that 71% of patients with hypo-
pharyngeal cancer, 44% of patients 
with oropharyngeal cancer, and 23% of 
patients with oral cavity tumors aspi-
rated at baseline (Langerman et al., 
2007). In addition to tumor location, 
the size of the tumor further affects the 
degree of dysphagia, with larger tumors 
causing a greater degree of swallow-
ing difficulty (Frowen et al., 2010; 
Starmer, Gourin, Lua, & Burkhead, 
2011; ). Although patients with tumors 
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of the larynx and hypopharynx are at 
the most risk of developing aspiration, 
patients with tumors of the oral cavity 
and pharynx are more likely to report 
other symptoms such as pain, dysgeu-
sia (distortion of taste), and anorexia 
that lead to a decrease in dietary intake 
before treatment (Kubrak et al., 2010).

Determining aspiration risk in head 
and neck cancer patients prior to treat-
ment is critical in order to optimize 
nutrition during treatment and to pre-
vent possible aspiration pneumonia. 
Swallowing therapy directed toward 
correcting specific deficits can also be 
initiated during treatment in an attempt 
to minimize the long-term effects of the 
tumor and treatment on swallowing 
function. In comparing pretreatment 
swallowing to posttreatment swallow-
ing, Logemann et al. (2006) concluded 
that patients did not develop new dys-
function after treatment, but abnor-
malities that were mild before therapy 
became more severe after therapy. 
Based on these results, successful indi-
vidualized therapy protocols during 
head and neck cancer treatment could 
be designed to address physiologic 
abnormalities identified on pretreat-
ment swallowing studies. Head and 
neck cancer patients, therefore, must 
have a swallowing function evaluation 
before, during, and after treatment.

gastrostomy tube 
Placement

The majority of head and neck cancer 
patients will experience worsening of 
swallowing function during treatment, 
especially if they are being treated with 
chemoradiation (Frowen et al., 2010). 
Chemoradiation therapy causes severe 

mucositis resulting in odynophagia 
along with anorexia, loss of taste, and 
xerostomia that contribute to a decrease 
in oral intake. During treatment, many 
patients are not able to maintain their 
nutritional requirements orally and 
must have a feeding tube placed. Feed-
ing tubes have been shown definitively 
to decrease weight loss and the need for 
parenteral hydration during treatment 
(Chen et al., 2010). As treatment may 
last as long as eight weeks, a percuta-
neous gastrostomy, when possible, is 
preferred over a nasogastric tube for 
patient comfort.

The timing of percutaneous gas-
trostomy (G-tube) placement is con-
troversial. Many centers place feeding 
tubes in patients prior to the initiation 
of therapy, regardless of pretreatment 
weight loss or complaints of dysphagia, 
in order to minimize the chance that 
treatment may be interrupted for the 
placement of a feeding tube (Nguyen 
et al., 2006; Wiggenraad et al., 2007). 
However, other centers have identified 
longer G-tube dependence and a higher 
incidence of permanent G-tube use in 
those patients whose G-tubes were 
placed prophylactically, rather than 
when clinically indicated by weight 
loss. (Chen et al., 2010; McLaughlin 
et al., 2010). There may also be no sig-
nificant long-term benefits of G-tube 
placement with respect to weight loss, 
as patients tend to regain lost weight 
after therapy. Nonetheless, prevention 
of weight loss during treatment is criti-
cal, as it is associated with an increased 
risk of cardiac events, pneumonia, renal 
failure, sepsis, pulmonary complications, 
wound breakdown, increased urgent 
hospital admissions, increased length 
of hospital stay, and overall treatment 
costs (Gourin, Couch, & Johnson, 
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2014). Furthermore, weight loss dur-
ing treatment has been shown to cor-
relate with poor post treatment quality 
of life scores and swallowing function 
(Gourin et al. 2014; Morton, Crowder, 
Mawdsley, Ong, & Izzard., 2009).

Langmore, Crisciunas, Miloro, Evans, 
and Cheng (2012) found that those pa- 
tients who maintained some sort of 
oral feeding during treatment had bet-
ter long-term swallowing function than 
those patients who relied on a feed-
ing tube. Presumably, the continued 
movement of upper aerodigestive tract 
structures by swallowing during treat-
ment decreases subsequent fibrosis and 
movement limitations. Further stud-
ies are needed to evaluate the impact 
of specific swallowing exercises dur-
ing treatment in preventing long-term 
dysphagia, even if a patient becomes 
G-tube dependent during therapy. 
Clearly, if patients are encouraged to 
maintain some sort of oral intake during 
treatment, a pretreatment assessment is 
imperative to maximize airway safety.

surgery

Although chemoradiation therapy is 
now the preferred initial treatment for 
cancer of the oropharynx, hypophar-
ynx, and larynx, surgery is still con-
sidered the mainstay of treatment for 
small cancers, cancers of the oral cavity, 
oral tongue, and some early laryngeal 
cancers. Chemoradiation failures also 
require surgical treatment. After sur-
gery, patients are usually NPO (noth-
ing by mouth) for one to two weeks, 
to allow healing of the surgical deficit. 
Each patient must be considered on an 
individual basis in terms of deciding 

when the swallow study, and thus oral 
feeding, should be attempted. Healing 
from surgery, local edema, other medi-
cal conditions, the development of oro- 
or pharyngo-cutaneous fistulae, and the 
psychological condition of the patient 
must be factored into the decision.

Several studies have found little 
improvement of swallowing function 
when the immediate postoperative 
swallowing is compared with swallow-
ing function as long as one year later 
(Baker, Fraser, & Baker, 1991; Pauloski, 
Logemann, & Rademaker, 1994; Pau-
loski, Rademaker, & McConnel, 1993). 
However, Pauloski and colleagues were 
able to demonstrate some functional 
adaptation and the development of 
secondary coping strategies in patients 
after anterior tongue and floor of mouth 
resections (Pauloski, Logemann, Fox, & 
Colangelo, 1995).

oral sPhincter

When the lips are involved in a surgi-
cal cancer resection, the subsequent 
functioning of the oral sphincter is 
influenced by the size, sensation, and 
structural support of the reconstructed 
ostium. Up to one-half of the lower lip 
can be excised and closed primarily 
without serious cosmetic and functional 
consequences. If greater than one-half 
of the lip requires removal, local flaps 
are usually needed for reconstruction. 
When microstomia results from exten-
sive resection of the lips, the patient 
will experience difficulty with bolus 
introduction into the oral cavity. If the 
resection involves the mental nerve on 
one or both sides, the subsequent loss 
of sensation of the lower lip results in 
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difficulty in maintaining oral compe-
tence, even if the sphincter mechanism 
remains intact. Lip sensory deficits 
also cause difficulty in bolus manipu-
lation, and the patient may experience 
drooling or loss of the bolus during 
bolus preparation for swallowing. Oral 
incompetence creates difficulty with 
the development of intra-oral pressures 
required to move the bolus from the oral 
cavity into the pharynx. (Try to swal-
low saliva with lips open to experience 
just how significant a problem this is!) 
Therefore, patients with oral incompe-
tence often have difficulty in initiation 
of the pharyngeal phase of the swallow.

anterior Floor oF mouth

Floor of mouth structures important for 
deglutition include the muscles respon-
sible for hyoid elevation and tongue 
stabilization. A lack of hyoid eleva-
tion, due to resection or dysfunction 
of the suprahyoid muscles in the floor 
of the mouth, results in an inability to 
open the pharyngoesophageal sphinc-
ter. This disability can be so severe 
that patients are completely unable to 
swallow. Tongue mobility in the ante-
rior and posterior directions depends 
upon the pliability of the floor of the 
mouth region and the attachments of 
the tongue musculature to the anterior 
mandible. When tissue is lost from this 
area, difficulty in bolus preparation and 
propulsion from the oral cavity into the 
pharynx results from a loss of tongue 
maneuverability (Pauloski, Logemann, 
Fox, et al., 1995). Furthermore, lack of 
contact of the tongue with the pha-
ryngeal constrictors due to anterior 
tongue tethering will lead to pharyn-

geal residue after the pharyngeal phase 
of swallowing that is often aspirated. If 
the lingual nerve and the hypoglossal 
nerve (located in the anterior floor of 
mouth) are involved in the resection, 
problems with tongue sensation, taste, 
and tongue mobility will result.

Reconstruction of floor of mouth 
defects can have a significant impact 
on patients’ functional outcomes. Any 
closure that results in tethering of the 
tongue or further loss of tongue bulk  
— for example, when local tongue flaps 
are used — will amplify the disability. 
Surgeons must avoid closing the defect 
in such a way that the tongue is pulled 
anteriorly because this will limit poste-
rior tongue mobility, in particular the 
ability of the tongue to contact the pos-
terior pharyngeal wall. Failure of the 
tongue to contact the posterior pharyn-
geal wall during the pharyngeal phase 
of swallowing will result in poor pha-
ryngeal constriction and residue in the 
pharynx at risk for aspiration during 
subsequent respiration. Similarly, if a 
large or bulky regional flap is inset into 
the defect, it may displace the tongue 
too far posteriorly and prevent normal 
oral manipulation of the bolus. In order 
to transfer the bolus into the pharynx, 
the tongue must be able to contact the 
palate sequentially from anterior to 
posterior.

Skin grafting, local nasolabial flaps, 
and free tissue transfer (such as the 
radial forearm or jejeunal flaps) are 
options for closure of floor of mouth 
defects. Surgeons performing this type 
of surgery may consider the addition of 
a hyoid suspension procedure to open 
the pharyngoesophageal sphincter per-
manently, if the suprahyoid muscula-
ture has been removed.
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tongue

Loss of tongue bulk after tongue cancer 
resection can significantly impact oral 
and pharyngeal movement of the bolus. 
The degree of impairment is influ-
enced by the location and the extent of 
the resection (McConnel, Logemann, 
& Rademaker, 1994). Anterior defects 
are likely to lead to problems with oral 
bolus manipulation and difficulty in 
propelling the bolus into the pharynx, 
especially if the tongue cannot contact 
the palate. Loss of posterior tongue 
tissue affects the pharyngeal phase of 
the swallow and results in difficulty in 
generating the forces required to propel 
the bolus into the upper esophagus. In 
these cases, the dynamic videofluoro-
scopic swallow study demonstrates 
poor pharyngeal constriction with pha-
ryngeal residue.

Restoration of tongue mobility and 
bulk must be a primary consideration 
in the reconstruction of any tongue 
defect. Several options exist, includ-
ing closure by secondary intention 
or granulation, skin grafts, regional 
flaps, or free tissue transfer. McCon-
nel reported that after excision of oral 
tongue tumors greater than 2 cm in 
size without involvement of other oral 
cavity structures, the best swallowing 
results were achieved in patients who 
had skin graft reconstructions (McCo-
nnel & Mendelsohn, 1987; McConnel 
& O’Connor, 1994). For base of tongue 
defects, McConnel found that primary 
closure resulted in better swallowing 
function than pectoralis myocutane-
ous flaps or radial forearm free flaps 
(McConnel, 1996) (Figure 16–1). After 
partial glossectomy, some alteration of 
tongue function is likely, irrespective  
of the reconstructive method.

The advent of the surgical robot 
has sparked interest in treating small 
tongue base cancers with trans-oral 
robotic surgery, or TORS. The robot is 
inserted via the oral cavity allowing 
improved trans-oral visualization of the 
surgical field and removal of the tumor 
using two robot arms. These defects 
are often allowed to heal by second-
ary intention and there is the impres-
sion that these patients have improved 
swallowing function compared with 
patients treated with non-surgical 
means (such as chemoradiation ther-
apy). Studies done to evaluate swallow-
ing function in this patient population 
have reported on patient perceptions 
of dysphagia and on gastrostomy tube 
rates, rather than results of modified 
barium swallowing studies. Patients 
who required adjuvant therapy, such 

Figure 16–1. a resection of a base of 
tongue tumor will create difficulty with 
pharyngeal constriction if significant base 
of tongue bulk is required to be removed.
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as radiation therapy, have a higher 
incidence of gastrostomy tube place-
ment for the short term (Hutcheson, 
Holsinger, Kupferman, & Lewin, 2015: 
Sinclair et al., 2011).

mandible

Cancer that involves the anterior floor 
of the mouth, the tongue, or the lateral 
pharyngeal wall often invades the adja-
cent mandible as well (Figure 16–2). 
Occasionally, a portion of the mandible 
is removed to provide an adequate mar-
gin for the tumor resection. The alveolar 
and the mental nerves run through the 
mandible and may be sacrificed when 
a segment of the mandible is removed, 
resulting in the loss of sensation to the 
remaining ipsilateral mandibular teeth 
and lower lip. When the angle of the 
mandible is removed, the contralateral 

masseter and medial pterygoid muscles 
are unopposed, resulting in jaw swing 
and malocclusion. If the anterior por-
tion of the jaw is removed, a deformity 
results with the loss of the chin con-
tour and oral incompetence (“Andy 
Gump” deformity). The hyoid eleva-
tors will have lost their attachment, 
and consequent failure of the hyoid to 
elevate may produce poor pharyngo-
esophageal sphincter opening. The use 
of osseous free flaps and mandibular 
plates for reconstruction of the mandi-
ble has improved the outcomes in these 
patients in terms of the cosmetic defect. 
Unfortunately, the functional difficul-
ties often remain.

Palate

Defects of the hard palate result in 
oro-nasal fistulae. A fistula effectively 
enlarges the oral cavity by the area of 
the nasal cavity and results in an open 
chamber instead of a closed structure. 
Bolus material can readily pass into 
the nasal cavity during preparation for 
swallowing. Manipulation of the bolus 
is more difficult, as the tongue may be 
unable to retrieve material from the 
nasal cavity. The hard palate also serves 
as a surface against which the tongue 
pushes to propel the bolus into the 
pharynx in preparation for swallowing. 
Defects in the palate cause difficulty 
with pressure generation and ineffi-
cient bolus transfer. In general, obtura-
tion of a hard palate defect with a pros-
thesis is very successful in improving 
the dysphagia.

Soft palate defects inhibit the dual 
sphincter function of the soft palate. 
During the oral phase of swallowing, 
the soft palate acts to divide the oral and 

Figure 16–2. this is an example of a retro
molar trigone tumor that involves both the 
lateral tongue and the adjacent alveolar 
ridge. a portion of the mandible will need 
to be resected along with a portion of the 
lateral tongue.
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pharyngeal cavities, as it is fully relaxed 
and resting on the tongue base. The 
soft palate then elevates and divides 
the nasopharynx from the oropharynx 
during the pharyngeal phase of swal-
lowing. Any loss of palate mobility will 
affect these functions of the soft palate. 
Loss of palatal tissue will further prevent 
full closure of these sphincters and allow 
pressure and bolus material to escape 
inappropriately through the defect.

Soft palate defects pose difficult recon-
structive challenges. Most techniques 
available cannot recreate the unique 
muscle configuration of the palate and 
mobility is diminished. Usually, pala-
tal bulk can be restored with local flaps. 
Prosthetic obturators can help position 
the poorly mobile palate into a position 
that is more favorable for the pharyn-
geal phase of swallowing, but nasal res-
piration is often compromised.

Pharynx

Removal of portions of the pharyn-
geal walls, such as occurs in resections 
of tonsillar fossa cancer, results in the 
potential for weakness of the wall at the 
resection site. It must be kept in mind 
that the pharynx acts as a chamber that 
provides resistance to the posterior 
movement of the tongue base, thereby 
generating the pressures needed to 
propel the bolus through the pharyn-
goesophageal sphincter. The subse-
quent sequential contraction of the 
pharyngeal musculature aids in clear-
ing the bolus from the pharyngeal cav-
ity. Dehiscence of the pharyngeal mus-
culature may result in diverticuli and 
the potential for residue in the pharynx 
after the swallow. Surgery that affects 
the posterior pharyngeal wall may also 

produce tethering of the pharynx to 
the prevertebral fascia. Although ele-
vation of the pharyngeal cavity is not 
considered a significant requirement 
for deglutition, patients who experi-
ence posterior pharyngeal wall tether-
ing complain of severe dysphagia and 
have poor pharyngeal constriction on 
the dynamic videofluoroscopic swal-
low study.

The most functional reconstruction 
of pharyngeal wall defects is accom-
plished with primary closure if the 
size of the defect permits. When bulky, 
adynamic flaps are required, dysphagia 
may be worsened by lack of muscular 
tone in the flap area or by obstruction to 
bolus flow by flap bulk (Zafereo, Weber, 
Lewin, Roberts, & Hanasono, 2010).

larynx

Supraglottic Laryngectomy

The supraglottic laryngectomy was 
designed for removal of cancers involv-
ing supraglottic structures such as the 
epiglottis and false vocal folds. The 
surgical procedure involves removal of 
the hyoid bone and includes resection 
of the structures superior to the peti-
ole of the epiglottis and the laryngeal 
ventricles. To reconstruct the defect, 
the remaining laryngeal structures (the 
vocal folds) are sutured to the residual 
tongue base. Airway protection dur-
ing swallowing is severely compro-
mised by the removal of most of the 
structures responsible for directing the 
bolus away from the glottis and pull-
ing the larynx under the tongue base 
for protection. Prevention of aspira-
tion is accomplished by the well-timed 
closure of the vocal folds alone. Supra-
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glottic laryngectomy patients must 
be trained in swallow techniques that 
ensure timely vocal fold closure and, 
even so, are at significant risk for the 
development of aspiration pneumonia 
(Freeman, Marks, & Ogura, 1979). Some 
surgeons have recommended that the 
remaining larynx be suspended anteri-
orly to the mandible during the recon-
struction to improve airway protection 
provided by the bulk of the tongue base 
(Calcaterra, 1971).

Supraglottic laryngectomy has largely 
been replaced with endoscopic supra-
glottic laser resection. This procedure 
is done transorally through a laryn-
goscope. A laser is used to remove the 
tumor with a cuff of normal tissue. The 
defect is allowed to close by secondary 
intention. This technique is appropriate 
for cancers involving the epiglottis and 
is contraindicated if the tumor extends 
into the pre-epiglottic space or other 
surrounding structures (Burns, Har-El, 
Shapsay, Maune, & Zeitels, 2009) (Fig-
ure 16–3). The advantage of the endo-
scopic technique is that the hyoid bone 
is not removed, and the attachments 
of the larynx to the hyoid bone (the 
thyrohyoid membrane and the thyro- 
hyoid muscles) are not removed, thus 
preserving the anterior displacement 
of the larynx under the tongue during 
deglutition. Swallowing results are far 
superior with this technique (Karatza-
nis et al., 2010; Peretti et al., 2006).

Partial Laryngectomy

Partial laryngeal surgeries have been 
designed to remove cancers involving 
the structures of the larynx with recon-
struction of a voicing source using 
the residual tissues. Frequently, after 

reconstruction, the glottic aperture is 
too small to serve as an adequate air-
way and a permanent tracheostomy 
is required. The ability of the recon-
structed vibratory source to prevent 
bolus penetration during deglutition is 
often incomplete. Again, these patients 
may require therapy to develop strate-
gies for safe, effective swallowing. Due 
to these difficulties with functional 
outcomes, open partial laryngectomy 
has largely been replaced by endo-
scopic laser surgery. Endoscopic sur-
gery removes the tumor with a cuff of 
normal tissue, and the resulting defect 

Figure 16–3. after endoscopic supraglot
tic laryngectomy, the defect is left to heal 
by secondary intention. note the removal 
of the epiglottis and the left ventricular 
fold. lateral view of structures involved in 
hypopharynx.
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closes by secondary intention (Hinne 
et al., 2007). The voice and swallowing 
results depend on the size and location 
of the resulting defect. Because there 
are no suture lines to heal, many sur-
geons recommend early oral diet. How-
ever, initial attempts at oral feeding 
should be done under the supervision 
of a speech-language pathologist, and 
a videofluoroscopic swallowing study 
may be required to assess the effective-
ness of strategies for safe swallowing.

Total Laryngectomy

Total laryngectomy includes removal 
of the larynx from its attachments to 

the inferior pharyngeal constrictor and 
cricopharyngeus muscle. The trachea is 
transected and brought out to the skin. 
The hyoid bone is removed and the 
hyoid attachments to the middle pha-
ryngeal constrictor are divided. Hyoid 
attachments to the suprahyoid muscles 
are also divided (Figure 16–4). If the 
tumor extends beyond the larynx, vari-
ous amounts of tongue base tissue or 
pyriform sinus mucosa and pharyngeal 
constrictor muscle will be included in 
the resection.

Primary closure of a laryngectomy 
defect typically involves vertical clo-
sure of the pharyngeal mucosa with 
or without a second layer in which 
the pharyngeal constrictors are closed 

Figure 16–4. attachments of the pharyngeal constrictor muscles to the larynx (lateral [A]  
and posterior [B] views). these are divided during a total laryngectomy. the hyoid bone 
is also removed during the resection. the cut end of the trachea is brought out to the skin.

A B
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together, creating a muscular tube. 
A cricopharyngeal myotomy may be 
performed simultaneously in order to 
decrease resistance to bolus movement 
into the esophagus. The tongue base is 
usually closed in a horizontal fashion. 
Contracture of this incision is respon-
sible for the development of a “pseudo-
epiglottis” and pouch at the base of 
tongue. A “pseudo-epigottis and “val-
lecula,” or pouch, can be difficult for 
the patient to clear of bolus material. 
Closure of the tongue base in a verti-
cal direction can avoid this problem but 
requires that ample pharyngeal mucosa 
be available. With large resections, 
residual tissues may be inadequate for 
closure, and pedicled or free flaps are 
required to achieve pharyngeal closure.

After total laryngectomy, laryngeal 
elevation (the mechanism usually 
responsible for the opening of the pha-
ryngoesophageal sphincter) is no lon-
ger possible. Laryngectomy patients 
must rely on the forces generated by 
the base of the tongue against the pha-
ryngeal walls to drive the bolus inferi-
orly. A “pumping” action of the tongue 
is often observed in these patients 
and is presumed to help generate the 
increased pressures required to com-
pensate for lack of pharyngoesopha-
geal sphincter opening. If significant 
tongue tissue resection is required for 
adequate cancer removal, patients can 
be expected to experience significant 
dysphagia. Laryngectomy reconstruc-
tion, however, results in complete sepa-
ration of the airway from the digestive 
tract and obviates any concerns for 
aspiration (Maclean, Szczesniak, Cot-
ton, Cook, & Perry, 2011)

The true incidence of swallowing 
difficulties after a total laryngectomy 
is not known. This is due, in part, to 

variability in defining what constitutes 
“dysphagia” in a patient population 
with no risk of aspiration. In a survey of 
laryngectomies from New South Wales, 
Australia, Maclean, Cotton, and Perry 
(2009) found that 72% of respondents 
reported some difficulty with swal-
lowing. Many of the patients reporting 
swallowing problems (71%) had made 
modifications of their diet (most com-
monly avoiding meat) and 86% of them 
required liquids to wash solids down.

base oF skull

When head and neck cancers invade the 
base of the skull, the impact on swal-
lowing is often due primarily to the 
loss of cranial nerve function. Because 
of the anatomic proximity of the cra-
nial nerves at the skull base, multiple 
nerve deficits are usually present (Jen-
nings, Sirocky, & Jackson, 1992; Kronen-
berger & Meyers, 1994). Tumors in the 
region of the infratemporal fossa, near 
the foramen ovale, can be expected to 
affect the trigeminal nerve. The mus-
cles of mastication and sensation to the 
tongue and soft palate will be impaired, 
thus causing difficulty with oral bolus 
preparation and manipulation. Tumors 
near the jugular foramen may involve 
the glossopharyngeal nerve and the 
vagus. Because the glossopharyngeal 
nerve provides sensation to the poste-
rior one third of the tongue, swallow 
initiation may be delayed.

Both the glossopharyngeal and the 
vagus nerves provide innervation to 
the muscles of the pharynx. Once the 
pharyngeal swallowing sequence is 
initiated, weakness of the pharynx due 
to tumor involvement of the vagus and 
glossopharyngeal nerves results in poor 
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pharyngeal contraction with poor pha-
ryngeal clearing. In extreme cases, the 
patient is unable to propel the bolus into 
the pharyngoesophageal sphincter. An 
ipsilateral vocal fold paralysis is usu-
ally present in these already severely 
compromised patients. As tumors near 
the jugular foramen enlarge, the hypo-
glossal nerve will become involved. 
The resultant tongue weakness has 
significant impact on both the oral and 
pharyngeal phases of swallowing.

PostoPerative 
radiation theraPy

The addition of postoperative radia-
tion therapy to surgical treatment will 
likely worsen dysphagia (Nguyen, 
Frank, Moltz, et al., 2009). During the 
radiation treatment period, patients 
experience significant mucositis result-
ing in pain, swelling, mucous produc-
tion, and xerostomia. Oral feeding may 
be extremely difficult. Acute effects 
of radiation therapy usually last for 
approximately 8 to 12 weeks after the 
final treatments. Swallowing therapy 
may be limited during this period by 
the patient’s inability to participate but 
should be encouraged.

The long-term effects of radiation 
therapy involve the fibrosis of resid-
ual soft tissues and xerostomia. Tis-
sue fibrosis of the muscles involved in 
deglutition limits the normal range of 
muscle motion, resulting in decreased 
tongue mobility and lack of larynx and 
hyoid elevation. Xerostomia will fur-
ther predispose to dental caries as well 
as diminished lubrication of the bolus.

A study of 20 patients treated for 
head and neck cancer with radiation 

therapy alone revealed that the most 
common abnormality identified one 
year after the completion of therapy on 
the dynamic videofluoroscopic swal-
low study was poor pharyngeal con-
striction, likely secondary to a decrease 
of tongue range of motion (Kendall, 
McKenzie, & Leonard, 1998).

chemoradiation theraPy

In recent years, tumors of the orophar-
ynx have been treated preferentially 
with a combination of chemotherapy 
given concurrently with radiation. 
Tumors of the base of tongue, tonsil, 
posterior pharyngeal wall, and palate 
are included in this group. Hypopha-
ryngeal tumors are also commonly 
treated with this approach, including 
tumors of the pyriform fossa, supraglot-
tic larynx, and larynx (without cartilage 
invasion). Despite awareness of the 
potential for dysphagia after chemo-
radiation therapy, it remains a sub-
stantial problem post treatment. Using 
data from the Surveillance, Epidemiol-
ogy and End Results (SEER) database, 
Francis, Weymuller, Parvathaneni, 
Merati, and Yueh (2010) estimated that 
64% of patients suffer from dysphagia 
after treatment with chemoradiation 
therapy for head and neck cancer. In 
a retrospective review of 132 patients, 
Teguh et al. (2008) found poor scores 
of swallowing function on swallowing 
related quality of life questionnaires in 
approximately 30% of tongue base can-
cer patients and in approximately 20% 
of tonsillar fossa cancer patients. Even 
if patients report eating a normal diet, 
dysphagia may exist after chemoradia-
tion treatment. Langerman et al. (2007) 
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found the incidence of aspiration after 
head and neck chemoradiation therapy 
to be 69%, with 75% of those who aspi-
rated to be unaware of the problem. 
Other studies have also documented 
a high incidence of silent aspiration, 
even as far as five years out from diag-
nosis. (Campbell et al., 2004). Perhaps 
sensory changes impair patients’ ability 
to judge the severity of their swallow-
ing dysfunction. Clinical factors that 
increase the risk for permanent dys-
phagia after chemoradiation therapy 
include increasing patient age, location 
of the tumor in the larynx or hypophar-
ynx, and increasing size of the tumor 
(Caudell et al., 2010; Frowen et al., 2010; 
Langerman et al., 2007; Nguyen, Frank, 
Moltz, et al., 2009; Roe et al., 2010; Sten-
son et al., 2000).

A relationship between the dose 
of radiation received by the superior 
constrictor muscles and the degree of 
dysphagia has been identified (Teguh 
et al., 2008). Other investigators have 
also found that the dose of radiation 
received by the larynx and supraglot-
tis also has significant influence on 
the degree of dysphagia (Roe et al., 
2010). Intensity modulated radiation 
therapy (IMRT) has been developed 
to decrease radiation scatter and con-
centrate the radiation to the tumor site. 
However, initial reports using this tech-
nique found no significant evidence 
that this approach is able to reduce the 
dose received by the pharyngeal con-
strictors, and thus reduce dysphagia 
(Caudell et al., 2010; Roe et al., 2010). 
In a retrospective study of 83 patients 
treated with IMRT for head and neck 
cancer, Caudell et al. found that at one 
year after treatment, 22% of patients 
remained gastrostomy tube dependent 

and 45% of patients demonstrated as- 
piration on a swallowing study. Twenty 
percent of patients developed a pharyn-
goesophageal stenosis severe enough 
to require dilation. Increasing radia-
tion dose was again found to be associ-
ated with a higher risk of developing 
any of these problems, but the use of 
IMRT versus more conventional radia-
tion methods did not significantly 
lower the risk (Caudell et al., 2010). 
In a well-designed study of IMRT and 
swallowing function, Feng et al. (2010) 
prospectively evaluated 73 patients 
with oropharyngeal cancer treated with 
chemoradiation using IMRT to avoid 
exposure of the pharyngeal constric-
tors. This study demonstrated excellent 
oncologic results (>90% survival at one 
year) and 94% of patients were eating a 
normal diet at one year after treatment. 
Interestingly, despite a preponderance of 
dietary normalcy, 26% of patients dem-
onstrated aspiration on a videofluoro-
scopic study of swallowing and 60%  
of those that aspirated did so silently 
or with an ineffective cough response 
(Feng et al., 2010). Subsequent studies 
have documented less treatment toxic-
ity and lower rates of PEG tube depen-
dence in patients after IMRT compared 
with those who received conventional 
radiation therapy; however, the inci-
dence of late stage dysphagia is similar 
for IMRT and conventional radiother-
apy (Al-Mamgani, van Rooij, & Ver-
duijn, 2014; Lohia et al., 2014; McBride  
et al., 2014).

Most head and neck chemoradiation 
patients report a deterioration of swal-
lowing function from baseline during 
the three to six months post treatment. 
Those patients who have dysphagia 
prior to treatment will experience more 
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severe dysphagia during and post treat-
ment (Agarwal et al., 2010; Feng et al., 
2010). Swallowing studies performed 
during this period may document aspi-
ration in up to 69% of patients. Despite 
complaints of dysphagia symptoms 
and a high incidence of deteriorating 
function, it is during this part of the 
treatment course that patients are typi-
cally encouraged to advance their oral 
diet. Careful monitoring has the poten-
tial to decrease the risk of aspiration 
by determining if swallowing strate-
gies and consistency modifications are 
effective.

Some patients treated with primary 
chemoradiation therapy will also un- 
dergo a neck dissection to address met-
astatic disease to the cervical lymph 
nodes. In the past, patients with bulky 
neck disease were scheduled for a neck 
dissection irrespective of response of 
the disease to chemoradiation ther-
apy. In recent years, however, patients 
are assessed with positron emission 
tomography (PET) scans prior to neck 
dissection. Only those patients with an 
incomplete response to chemoradiation 
therapy in the cervical lymph nodes, 
as identified on PET, will undergo a 
neck dissection. Typically, neck dissec-
tions are performed three to six months 
after completion of the chemoradiation 
therapy. This is a time when dyspha-
gia is also a significant problem for 
the patient. Concerns that the addi-
tion of a neck dissection to treatment 
will increase long-term problems with 
dysphagia have been raised, but so far 
studies done to determine the impact of 
neck dissection on long-term swallow-
ing function have not confirmed dete-
rioration of swallowing function after 
neck dissection (Chapuy et al., 2011; 
Lango et al., 2010).

swallowing Physiology 
aFter chemoradiation and 
imPlications For theraPy

Despite a large body of literature that 
documents significant dysphagia in 
patients after treatment with chemo-
radiation therapy, little quantitative 
data describing the specific physiologic 
changes that occur in swallowing func-
tion is available. An understanding of 
such changes would be extremely help-
ful in designing swallowing therapy 
protocols for patients during and imme-
diately after chemoradiation treatment. 
There is a growing body of evidence to 
suggest that specific swallowing exer-
cises during treatment may have a role 
in lessening or preventing long-term 
dysphagia, even if a patient becomes 
feeding tube dependent during therapy 
(Carnaby-Mann, Crary, Schmalfuss, 
& Amdur, 2012; Carroll et al., 2008; 
Duarte, Chhetri, Liu, Erman, & Wang, 
2013; Van der Molen et al., 2011; Virani, 
Kunduk, Fink, & McWhorter, 2013).

In general, previous studies of swal-
lowing after chemoradiotherapy have 
not employed quantitative measures 
of swallowing function from video-
fluorsocopic swallowing studies. Most 
studies have been limited by the enroll-
ment of small patient numbers or het-
erogeneous patients and have studied 
subjects within the year after treatment 
completion. Many studies have used 
subjective assessment tools completed 
by the patient or the presence or absence 
of gastrostomy tube to measure swal-
lowing function. Those studies that 
have used a videofluoroscopic study of 
swallowing often report only the pres-
ence or absence of aspiration rather than 
an in-depth analysis of the physiologic 
changes that lead to poor swallowing.
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In a systematic review of the dys-
phagia literature, Wall found 19 stud-
ies that assessed swallowing function 
in the head and neck cancer population. 
The findings of this meta-analysis con-
cluded that the most common abnor-
malities identified in the chemoradia-
tion population were base-of-tongue 
dysfunction, reduced pharyngeal con-
striction, and reduced laryngeal excur-
sion. (Wall, Ward, Cartmill, & Hill, 
2013). As complete pharyngeal con-
striction requires contact of the tongue 
base to the pharyngeal constrictors, 
tongue base dysfunction and reduced 
pharyngeal constriction likely represent 
similar pathophysiology.

reduced Pharyngeal 
constriction

In evaluating physiologic swallowing 
function with videofluoroscopy, Pau-
loski et al. (2002), analyzed 132 head 
and neck cancer patients to determine 
if patient complaints of dysphagia cor-
relate with physiologic abnormalities. 
The study found that patients who com-
plain of dysphagia were more likely to 
have abnormalities on the swallowing 
study. Interestingly, the estimate of per-
cent bolus swallowed, a crude method 
of judging pharyngeal constriction, was 
the most likely to correlate with com-
plaints of dysphagia. Unfortunately, 
this study did not report on the inci-
dence of swallowing abnormalities in 
patients who did not complain of dys-
phagia (Pauloski et al., 2002).

In a follow-up study of 53 patients 
before treatment and at three months 
after treatment completion (when dys-
phagia is likely to be the most severe), 
Pauloski’s group performed an analy-

sis of swallowing physiology. The 
most common physiologic abnormal-
ity identified was “reduced tongue 
base retraction,” seen in approximately 
95% of patients with tumor located in 
oropharynx and larynx at three months 
after treatment. Furthermore, in a sub-
sequent study of 11 head and neck can-
cer patients using simultaneous video-
fluoroscopy and manometry, Pauloski’s 
group confirmed poor pharyngeal 
pressure generation, likely the result 
of poor pharyngeal constriction, to be 
a significant component of swallow-
ing dysfunction (Pauloski et al., 2009). 
Consistent with Wall’s meta-analysis, 
many other studies have similarly 
judged head and neck cancer patients 
to exhibit poor pharyngeal constriction 
(Eisbruch et al., 2004; Kotz et al., 1999; 
Logemann et al., 2006; Logemann et al., 
2008; Pauloski et al., 2006; Rademaker 
et al., 2003).

Using the quantitative measures of 
swallowing function described in this 
book, Kendall and Kosek (personal 
communication) also found poor pha-
ryngeal constriction in a group of 30 
oropharyngeal cancer patients (Fig-
ure 16–5). Kendall’s study differed from 
Pauloski’s work in that it included all 
patients treated during a defined period, 
rather than only those that complained 
of dysphagia, and evaluated patients 
one year after therapy, rather than early 
post treatment completion.

Poor pharyngeal constriction is a 
difficult problem to address with exer-
cises, should a patient not be able to eat 
or swallow. The pharyngeal constrictor 
muscles contract during the involun-
tary part of the pharyngeal swallow 
initiated by a central pattern genera-
tor located in the medulla oblongata 
of the brainstem. Consequently, it is 
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Figure 16–5. structural displacements in 30 patients one year after 
completion of chemoradiotherapy to the oropharynx regardless of 
dysphagia complaints compared with age and gendermatched 
controls. these measures are bolussize dependent so results are dis
played according to bolus size. A. 1cc bolus size: the distance of hyoid 
elevation and the area of pharyngeal construction were significantly 
different between patients and controls. B. 3cc bolus size: the dis
tance of hyoid elevation and the area of pharyngeal construction 
were significantly different between patients and controls. continues

0

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6

1.8

2

Hyoid	Eleva�on UES	opening	Size Pharyngeal	Area

3cc	Bolus	Size

Pa�ents

Controls

p=0.003 p<0.001

B

0

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6

1.8

Hyoid	Elevaon UES	Opening	Size Pharyngeal	Area

1cc	Bolus	Size

Paents

Controls

p=0.001 p<0.001

A



 16. Dysphagia in heaD anD neck cancer patients 343

difficult to contract these muscles vol-
untarily for the purposes of strengthen-
ing except during swallowing. This is 
likely why those patients who maintain 
an oral diet during therapy ultimately 
demonstrate better swallowing func-
tion, as they continue to exercise the 
pharyngeal constrictors by swallow-
ing. To address poor pharyngeal con-
striction during therapy, tongue base 
exercises are often employed as a sur-
rogate for contraction of pharyngeal 
constrictors. The tongue base forms the 
anterior portion of the oropharyngeal 
chamber and is actively pressed against 
the contracting constrictors during a 
normal swallow. Tongue strengthening 
exercises include the Masako exercise: 
Patients are instructed to stick out their 
tongue and hold it between their lips 
or teeth and try to swallow. In addition 
to strengthening the tongue base, this 
technique has been shown to increase 
movement of the posterior pharyn-
geal wall in healthy subjects (Doeltqen, 
Witte, Gumbley, Huckabee, & 2009). 

Another tongue strengthening exer-
cise is the “effortful swallow,” in which 
patients are instructed to swallow as 
hard as they can with saliva. During 
the swallow, patients are instructed to 
push as hard as they can with the body 
of their tongue against the roof of their 
mouth, then swallow hard. This tech-
nique has been shown to decrease upper 
esophageal opening pressures and to 
increase the duration of pressure gener-
ation in the pharynx (Witte, Huchabee, 
Deoltqen, Gumbley, & Robb, 2008).

reduced hyoid disPlacement

Most studies of swallowing function 
in head and neck cancer patients have 
evaluated elevation of the hyolaryngeal 
complex rather that hyoid elevation 
alone. (Eisbruch et al., 2004; Logemann 
et al., 2006; Pauloski et al., 2006). In 
one study looking only at hyoid eleva-
tion, Kendall and Kosek used quantita-
tive measures to identify a significant  

Figure 16–5. continued c. 20cc bolus size: the distance of hyoid elevation and the 
area of pharyngeal construction were significantly different between patients and 
controls.
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reduction in hyoid elevation in 30 
patients compared with normal con-
trols (see Figure 16–5). Two other 
studies corroborate the findings of the 
Kendall study with respect to hyoid ele-
vation. Lazarus et al. measured hyoid 
elevation in nine patients treated for 
head and neck cancer in various loca-
tions with chemoradiation therapy, all 
of whom complained of dysphagia. 
That study also found a reduction in the 
anterior movement of the hyoid bone in 
the study group compared with normal 
controls (Lazarus et al., 1996). Starmer 
et al. (2014) retrospectively reported 
decreased hyoid elevation in 42% of 
oropharyngeal cancer patients early 
after treatment.

Based on the results of these studies, 
the design and implementation of pre-
ventive swallowing therapy exercises 
should address poor hyoid elevation. 
Shaker exercises, a head-raising exer-
cise designed to strengthen suprahyoid 
muscles, has been shown to be effec-
tive (Mepani et al., 2009; Shaker et al., 
1997). In fact, Ohba et al. (2016) used 
Shaker exercises prophylactically in 
21 oropharyngeal cancer patients and 
demonstrated subjective improvement 
of hyoid movement, less aspiration, 
and less feeding tube placement com-
pared with 30 patients who performed 
a Mendelsohn maneuver (patients are 
instructed to swallow and try to hold 
the hyoid in an elevated position for 
several seconds before releasing it).

PharyngoesoPhageal 
segment oPening size

In their study of 30 oropharyngeal can-
cer patients treated with chemoradia-
tion therapy, Kendall and Kosek found 
no quantitative evidence of reduction 

of the size of opening of the pharyngo-
esophageal segment (upper esophageal 
sphincter or UES) compared with nor-
mal controls one year after completion 
of treatment (see Figure 16–5). These 
findings suggest that UES opening 
size may be more dependent on pres-
sures created by the size of the bolus 
than the distance of hyoid elevation. 
The finding is surprising given that the 
decreased pharyngeal constriction, also 
found in the patient population, would 
likely diminish some of the driving 
pressure behind the bolus. In contrast 
to the findings of the Kendall study, a 
retrospective study of 71 oropharyn-
geal cancer patients, an average of five 
months post completion of chemoradi-
ation therapy, by Starmer et al. (2014), 
reported UES opening size was judged 
to be decreased in 42% of patients. The 
difference in the results between these 
two studies could be due to greater 
accuracy of quantitative measurement 
techniques or because the Kendall study 
was conducted more than a year after 
completion of treatment, and UES open-
ing size may improve over time.

swallowing coordination

In the Pauloski study of 53 patients 
three months after completion of 
chemoradiation treatment, no dra-
matic change in the timing of swallow-
ing gestures was identified. Similarly, 
in their study of 30 patients one year 
after treatment of oropharyngeal can-
cers (that included all patients, not just 
those that complained of dysphagia), 
Kendall et al., 2015. found that over-
all bolus transit duration in the study 
population was unchanged compared 
with normal controls. However, unlike 
normal controls, the patients were 
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found to allow the bolus to arrive in 
the vallecula before the initiation of 
swallowing gestures that resulted in 
a swallow (Figure 16–6A). The delay 
in swallowing onset implies a sensory 
abnormality resulting in a poor appre-
ciation of the location of the bolus in 

the pharynx. In addition, early opening 
of the UES was found for small bolus 
sizes (see Figure 16–6A) and the onset 
of hyoid and aryepiglottic fold eleva-
tion was delayed for larger bolus sizes 
(Figure 16–6B). In general, the coordi-
nation of gesture timing did not adapt 

Figure 16–6. A. comparison of patients and controls 1cc: in patients, the bolus arrives 
at the vallecula prior to the onset of swallowing gestures. the pharyngoesophageal 
segment (ues) opens before the bolus arrives at the ues (Bp1). this finding may repre
sent a strategy developed by patients to improve movement of the bolus through the 
ues compensating for poor pharyngeal pressures behind the bolus. B. comparison of 
patients and controls 20cc: similar to the 1cc bolus, when swallowing 20cc, the patient 
allows the bolus to arrive at the vallecula prior to the onset of swallowing gestures. this 
delay in swallow initiation may represent a change in sensation. there is also a delay in 
airway closure relative to arrival of the bolus at the ues. continues
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to accommodate larger bolus sizes, as 
it normally does, resulting in a delay in 
airway protection for the larger bolus 
(Figure 16–6C and D) (Kendall, Tanner, 
& Kosek, 2015). These results imply 
that therapy regimens instituted dur-
ing chemoradiation therapy may not 
be effective if restricted to smaller bolus 
sizes. Furthermore, therapy designed 
to encourage early airway closure with 

large bolus swallows would direct 
efforts at the most common abnormali-
ties with regard to swallowing gesture 
coordination in this patient population.

summary

To date, little objective, quantitative 
data regarding the specific long-term 

Figure 16–6. continued c. normal adjustments in gesture timing in response to 
increased bolus size: gestures occur earlier to protect the airway. D. patients are 
unable to vary the gesture timing to accommodate the larger bolus size. the airway 
closes after arrival of the bolus at the ues for the larger bolus. this may create a risk for 
aspiration.
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physiologic changes that occur in swal-
lowing function after chemoradiation 
therapy have been collected. However, 
this information is vital in the develop-
ment, implementation, and evaluation 
of preventative swallowing therapy 
protocols. It is important to avoid exer-
cises that will not be helpful. Compli-
ance is a challenge in this patient popu-
lation, so minimizing exercises to those 
known to improve function will likely 
result in better outcomes (Duarte et al., 
2013; Shinn et al., 2013). Further study 
is needed to determine the best regimen 
for therapy in terms of timing, dura-
tion, and the best exercises for a given 
tumor location.

Even if no clear abnormality is iden-
tified on a pretreatment swallowing 
study, therapy could be based on the 
most common abnormalities identi-
fied to date: (1) pharyngeal residue 
(consistent with poor pharyngeal 
constriction needed to clear the bolus 
from the pharynx) and poor tongue 
base retraction (an important compo-
nent of adequate pharyngeal constric-
tion); (2) reduced hyoid elevation; and 
(3) inability to adjust coordination of 
swallowing gesture to accommodate 
larger bolus size. Although therapy 
designed to improve contraction of 
the pharyngeal constrictors is limited, 
tongue base exercises may be help-
ful. Therapy regimens intending to 
improve hyoid elevation have been 
established to be effective and can be 
applied to this patient population as 
well. Therapy should include strategies 
to improve airway protection early in 
the swallow and should include work 
with larger bolus sizes. Further stud-
ies are needed to evaluate the results 
of these interventions during and after  
treatment.

Quality oF liFe

The lingering effects of head and neck 
cancer treatment have an impact on 
overall quality of life. Especially when 
more than one treatment modality 
exists and both provide equal oncologic 
outcome, it is important to determine 
the impact of each treatment on over-
all functioning and therefore quality of 
life. In the instance of head and neck 
cancer treatment, surgery followed by 
radiation therapy and primary chemo-
radiation therapy with and without a 
neck dissection result in equal overall 
prognosis for cure. The impact of these 
treatments on swallowing function, 
however, determines their effect on 
long-term quality of life.

Most studies of quality of life in head 
and neck cancer patients have demon-
strated a decrease in nearly all param-
eters of health-related quality of life 
during and immediately after chemora-
diation treatment, with improvements 
beginning around 6 months later, when 
the acute effects of therapy are dimin-
ishing. Studies looking specifically at 
swallowing function, however, note a 
deterioration of swallowing function at 
3 months with little improvement at the 
12-month posttreatment point (Wilson, 
Carding, & Patterson, 2011). Long-term 
quality of life studies in head and neck 
cancer patients are relatively few but 
document persistent swallowing dys-
function. In a study of 62 head and neck 
cancer patients treated with chemora-
diation who had survived at least five 
years after their diagnosis, Campbell et 
al. (2004), found that 44% of the patients 
demonstrated at least some aspiration 
on a videofluoroscopic swallowing 
study and 21% silently aspirated. In 
this study, aspiration was significantly 



 348 Dysphagia assessment anD treatment planning: a team approach

associated with diminished quality of 
life scores for chewing, swallowing, and 
normalcy of diet. A more recent study 
of 337 similar patients revealed that 
less than half reported normal or near-
normal functioning for eating (Funk, 
Karnell, & Christensen, 2012). Kend-
all, Kosek, and Tanner (2014) found no 
strong correlation between quantita-
tive measures of swallowing function 
and quality of life scores one year after 
chemoradiation treatment, leading the 
authors to conclude that patient percep-
tion of the impact of swallowing func-
tion on quality of life does not correlate 
well with actual physiologic function-
ing. Clinicians involved in manage-
ment of these patients should not 
rely on patient reports of function but 
must perform a complete evaluation to 
determine the specific pathophysiology 
affecting individual patients.

When quality of life studies are con-
ducted comparing patients treated by 
laryngectomy and postoperative radi-
ation therapy to patients treated with 
chemoradiation for laryngeal cancer, 
the results indicate that laryngectomy 
patients report diminished satisfaction 
in the domains of speech and shoulder 
functioning and that chemoradiation 
therapy patients report worse satisfac-
tion in the domains of chewing and 
swallowing (Lotempio et al., 2005). One 
might conclude that patients under-
going total laryngectomy are more 
affected by their speech rehabilitation 
challenges than by any swallowing dif-
ficulties and that patients treated with 
chemoradiation, while maintaining 
excellent speech capabilities, may suffer 
significantly with dysphagia. Patient 
treatment options, taking into account 
the location and size of the tumor, will 

be clearer as further studies bring to 
light the potential long-term effects of 
each treatment option.

conclusion

The variability inherent in head and 
neck cancer patients, with respect to 
location and size of the tumor, as well 
as treatment modality, creates sig-
nificant difficulty when categorizing 
patients into groups for comparison of 
outcome studies involving deglutition. 
Each patient must be considered indi-
vidually. Other factors, including the 
overall medical condition, social situ-
ation and support system, will likely 
influence the patient’s ability to achieve 
adequate safe oral intake and maintain 
nutritional requirements.

Our goal, as clinicians, is to opti-
mize the functioning of each individual 
patient after first effectively eradicat-
ing the cancer. Surgeons must continue 
to take into account the structures 
involved in the tumor and thought-
fully reconstruct defects in such a way 
to minimize functional deficits and 
obstruction to bolus flow. Radiation 
oncologists must continue to evalu-
ate strategies for minimizing radiation 
scatter and determine the minimal dose 
required for effective treatment of any 
given tumor. Speech-language patholo-
gists must be involved with the care of 
these patients before they begin treat-
ment. Swallowing function must be 
assessed prior to treatment, and strat-
egies for safe, effective swallowing 
during treatment must be determined. 
Swallowing exercises must be initiated, 
and if possible, continued during treat-
ment. Patients should be monitored 
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closely in the posttreatment period and 
encouraged as they begin to expand 
their oral intake. Patient perceptions 
of function may not accurately reflect 
actual swallowing abilities.

There is still substantial research to 
be done in the area of swallowing func-
tion after treatment for head and neck 
cancer. In particular, objective data on 
the effect of swallowing exercises dur-
ing treatment on long-term swallowing 
outcomes is needed. The potential to 
improve the long-term swallowing func-
tion, and thus the quality of life, in head 
and neck cancer patients is significant.

study Questions

 1. How does tongue tethering impact 
swallowing function? For example, 
if the tongue is tethered to the ante-
rior oral cavity (as in primary clo-
sure of an anterior floor-of-mouth 
defect), how does that affect the 
movement of the bolus through the 
pharynx?

 2. What are the consequences (for 
swallowing) of a palatal defect?

 3. What reconstructive options are avail-
able to repair a tongue defect and 
what is the potential impact of each 
option on swallowing function?

 4. How does poor hyoid bone eleva-
tion impact swallowing function?

 5. What pretreatment factors best pre-
dict the likelihood of developing 
dysphagia after treatment for head 
and neck cancer?

 6. Discuss the use of non-oral feeding 
during chemoradiation therapy. 
What are the pros and cons?

 7. What structures are removed dur-
ing an open supraglottic laryngec-

tomy? What are the implications 
for swallowing function?

 8. What clinical factors increase the 
risk of dysphagia after chemoradia-
tion therapy?

 9. What treatment factors increase the 
risk of developing dysphagia after 
chemoradiation therapy?

10. What is the incidence of aspira-
tion in long-term (greater than five 
years) survivors of head and neck 
cancer?
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17
Laryngopharyngeal Reflux

catherine J. rees Lintzenich and peter c. Belafsky

deFinition and 
nomenclature oF 
laryngoPharyngeal 
reFlux (lPr)

Laryngopharyngeal reflux (LPR) is 
the backflow of stomach contents into 
the laryngopharynx (Koufman, Aviv, 
Casiano, & Shaw, 2002). LPR has been 
implicated in the pathophysiology 
of numerous disorders of the upper 
aerodigestive tract, including dys-
phonia, laryngeal granulomas, and 
subglottic stenosis. Although laryngo-
pharyngeal reflux is currently the term 
endorsed by the American Academy 
of Otolaryngology-Head and Neck 
Surgery, multiple synonyms are used, 
including reflux laryngitis, posterior 
laryngitis, laryngeal reflux, gastro-
esophagopharyngeal reflux, esophago-
pharyngeal reflux, pharyngoesopha-
geal reflux, gastroesophageal-laryngeal 
reflux, atypical reflux, silent reflux, 
and supraesophageal reflux. Perhaps 

the most common synonym for LPR is 
extraesophageal reflux (Belafsky, 2003; 
Koufman, Belafsky, Bach, Daniel, & 
Postma, 2002).

The idea that acidic gastric contents 
can affect structures above the upper 
esophageal sphincter (UES) was put 
forth in1968 (Cherry & Marguilies, 1968; 
Delahunty & Cherry, 1968; Koufman, 
2002a). At this time, LPR was postulated 
to relate to contact ulcers and granu-
lomas, and the mechanism was felt to 
be vagally mediated from acidic con-
tents contacting the lower esophagus. 
Although this theory has not entirely 
lost favor, actual drops in the pH of the 
pharynx in patients with LPR symp-
toms were demonstrated in 1987 and 
1989 (Wiener, Koufman, & Wu, 1987; 
Wiener et al., 1989). These findings 
suggested that the physical presence of 
gastric contents in the laryngopharynx 
was to blame in the disease process. It 
is likely that both theories of causality 
play a role in LPR disease.
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ePidemiology oF reFlux

The incidence of laryngopharyngeal 
reflux is not clearly understood, but it 
has been estimated that up to 4 to 10% 
of patients with otolaryngologic com-
plaints have underlying LPR (Toohill, 
Mushtag, & Lehman, 1990). In a com-
munity cohort of 100 patients without 
any history of voice or laryngeal com-
plaints, 35% had symptoms of LPR and 
64% demonstrated one or more physi-
cal finding of LPR on laryngoscopic 
examination (Reulbach, Belafsky, Bla-
lock, Koufman, & Postma, 2001). This 
study suggested that physical find-
ings and symptoms of LPR frequently 
are found in the general population 
and that some degree of LPR may be  
normal. In a prospective cohort of 113 
new patients with laryngeal and voice 
disorders, 50% were found to have 
abnormal results on 24-hour dual-
pH probe testing (Koufman, Amin, & 
Panetti, 2000, 2001). LPR was highest 
in patients presenting with laryngeal 
neoplasia (88%) and muscle tension 
dysphonia (70%).

Reflux to a certain degree is ubiqui-
tous in adults, and clinical disease only 
occurs in the presence of excessive 
reflux and/or a breakdown of mucosal 
defenses. In the lower esophagus, up to 
50 reflux episodes at or below pH 4 in 
a 24-hour period is considered normal 
(Demeester et al., 1976). In the phar-
ynx, the normal or physiologic limit 
of reflux is not as clear. Generally, up 
to two episodes of reflux with pH less 
than 4 may be seen in healthy controls 
without LPR disease (Merati, Lim, Ulu-
alp, & Toohill, 2005; Vincent, Garrett, 
Radionoff, Reussner, & Stasney, 2000; 
Ylitalo, Lindestad, & Ramel, 2001; Yli-
talo & Ramel, 2002a, 2002b). However, 

animal studies have suggested that as 
few as three pharyngeal reflux episodes 
per week are sufficient to produce laryn-
geal damage in the face of a pre-existing 
mucosal injury (Koufman, 1991).

diFFerence between 
lPr and gerd

Laryngopharyngeal reflux must be dis-
tinguished from classic gastroesopha-
geal reflux disease (GERD). The pri-
mary characteristics of GERD include 
heartburn and esophagitis. The major-
ity of patients with LPR deny heartburn 
(70%) (Koufman, Aviv, et al., 2002) and 
the incidence of esophagitis is only 
about 25% in the LPR population 
(Koufman, 1991; Koufman et al., 2002; 
Koufman, Belafsky, et al., 2002; Kouf-
man, Sataloff, & Toohill, 1996; Wiener  
et al., 1989). GERD patients tend to 
have primarily nighttime supine reflux, 
whereas LPR patients tend to have day-
time upright reflux. Episodes of patho-
logic esophageal reflux may be pro-
longed, but LPR episodes are typically 
brief. Patients with GERD are more 
frequently obese, whereas body mass 
index is not related to LPR prevalence 
(Halum, Postma, Johnston, Belafsky, & 
Koufman, 2005). GERD is thought to be 
a result of lower esophageal sphincter 
(LES) dysfunction and/or esophageal 
dysmotility, but this does not appear to 
be true for LPR. Esophageal acid clear-
ance is better in LPR patients than in 
classic GERD patients (Postma, Tomek, 
Belafsky, & Koufman, 2001) and LPR 
may be related to dysfunction of the 
UES (Celik, Alkan, & Ercan, 2005; 
Gerhardt, Shuck, Bordeaux, & Win-
ship, 1978; Helm et al., 1983; Koufman, 
2002a; Koufman, Belafsky, et al., 2002; 
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Orsmeth & Wong, 1999; Ulualp, Toohill, 
Kern, & Shaker, 1998).

In the healthy adult, the esophagus 
is well equipped to handle intermit-
tent exposure to acidic gastric contents 
(Koufman, 1991). LES competence is 
physically supported by the muscular 
diaphragm, the acute angle of entry of 
the esophagus into the stomach (i.e., the 
cardiac angle), and the high abdominal 
pressure imposed on the intra-abdom-
inal segment of the esophagus. LES 
pressure is also regulated by hormonal 
mechanisms and in response to alka-
linization of gastric contents.

Primary peristalsis clears the major-
ity of a distal esophageal bolus, and 
secondary peristalsis as a result of 
repeat swallows every 30 to 60 seconds 
allows for improved clearance as well 
as buffering by saliva. Salivary bicar-
bonate bathing the esophagus helps to 
neutralize refluxate within the esopha-
geal lumen. Increased acid in the distal 
esophagus stimulates an increase in 
salivary production in the normal indi-
vidual (Koufman, 1991).

The esophageal lining displays 
innate tissue resistance to physiologic 
reflux events. Mucus lining the esopha-
geal lumen prevents the penetration of 
large molecules such as pepsin. The 
“unstirred water layer” below is rich 
in bicarbonate and buffers the environ-
ment adjacent to the esophageal muco-
sal cells. Furthermore, the esophageal 
epithelium itself is capable of blocking 
both acid and pepsin with cell mem-
branes and intracellular bridges. Local 
blood flow is increased in the event of 
esophageal injury to facilitate recovery 
(Orlando, 1986).

In stark contrast, the larynx is poorly 
protected from injury by gastric refluxate, 
specifically acid and pepsin (Axford, 

Sharp, Ross, Pearson, & Dettmar, 2001; 
Johnston et al., 2003; Koufman, 1991). 
The upper airways are exquisitely sen-
sitive to acid and especially to activated 
pepsin. Pepsin has been shown to be 
active above pH 4, suggesting that a 
smaller drop in pH is required to cause 
laryngeal injury than esophageal injury 
(Johnston, Knight, Dettmar, Lively, & 
Koufman, 2004). As noted above, very 
few episodes of pharyngeal reflux (three 
per week) can damage the larynx in the 
setting of a mucosal injury (Koufman, 
1991; Little, Koufman, Kohut, & Mar-
shall, 1985). The larynx is not protected 
by salivary bicarbonate, endogenous 
tissue buffering, or peristalsis. The lar-
ynx has poor intrinsic tissue defenses 
as well. Carbonic anhydrase isoenzyme 
III (CA III) is an enzyme with buffering 
capacity that is increased in the esopha-
gus in response to acid. However, CA 
III is actually reduced in laryngeal tis-
sue damaged by acid and pepsin, fur-
ther decreasing laryngeal protection 
(Axford et al., 2001; Johnston et al., 
2003, 2004).

diagnosis oF lPr 
Patient symPtoms

The diagnosis of LPR is primarily based 
on a constellation of clinical signs and 
physical findings. In a 2002 survey sent to 
415 members of the American Broncho-
Esophagological Association, the re- 
sponders were in agreement about certain 
symptoms of LPR (Book, Rhee, Toohill, 
& Smith, 2002). These include throat 
clearing (98%), chronic cough (97%), 
globus (95%), dysphonia (95%), and 
postnasal drip (57%). The Reflux Symp-
tom Index (RSI) has been shown to be a 
reliable and valid patient-administered  
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questionnaire for identifying patient 
symptoms (Table 17–1) (Belafsky, Post- 
ma, & Koufman, 2002b). One group, 
however, has reported sensitivity and 
specificity for the RSI of 80.7% and 
37.5%, respectively, in patients with 
hypopharyngeal reflux documented by 
pH studies (Park, Choi, Kwon, Yoon, & 
Kim, 2006).

The most common complaint of 
LPR patients appears to be dysphonia, 
followed by chronic throat clearing, 
cough, globus sensation, and dyspha-
gia (Koufman, 1991; Woo, Noordzij, & 
Ross, 1996). Most LPR patients do not 
complain of heartburn. LPR has been 
implicated in the etiology of a mul-
titude of otolaryngologic disorders, 
including subglottic stenosis, chronic 
sinusitis, chronic otitis media, laryn-
geal granulomas, paroxysmal laryn-
gospasm, Reinke’s edema, Zenker’s 

diverticulum, and laryngeal carcinoma 
(Cohen, Bach, Postma, & Koufman, 
2002; DelGaudio, 2005; Koufman, 1991; 
Lewin et al., 2003; Maronian, Azadeh, 
Waugh, & Hillel, 2001; Sasaki, Ross, & 
Hundal, 2003).

Physical Findings

Laryngeal examination with a flexible 
or rigid laryngoscope is essential to the 
diagnosis of LPR. Findings associated 
with LPR include erythema, laryn-
geal and vocal fold edema, subglottic 
edema/pseudosulcus vocalis, ventricu-
lar obliteration, posterior commissure 
hypertrophy, laryngeal granulomas, 
lymphoid hypertrophy, and exces-
sive pharyngeal mucus. Endoscopic 
findings can be succinctly described 
with the Reflux Findings Score (RFS) 

table 17–1. reflux symptom index (maximum score 45)

Within the past month, how did the following problems 
affect you?

0 = No problem  
5 = Severe problem

hoarseness or a problem with your voice 0 1 2 3 4 5

clearing your throat 0 1 2 3 4 5

excess throat mucus or postnasal drip 0 1 2 3 4 5

Difficulty swallowing food, liquids, or pills 0 1 2 3 4 5

coughing after you ate or after lying down 0 1 2 3 4 5

Breathing difficulties or choking episodes 0 1 2 3 4 5

troublesome or annoying cough 0 1 2 3 4 5

sensations of something sticking in your throat or a lump 
in your throat

0 1 2 3 4 5

heartburn, chest pain, indigestion, or stomach acid 
coming up

0 1 2 3 4 5

Source: From Belafsky, p. c., postma, g. n., & koufman, j. a. (2002b). validity and reliability of the 
reflux symptom index (rsi). Journal of Voice, 16, 274–277. reproduced with permission.
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(Table 17–2), which is an indicator of 
overall laryngeal inflammation.

It is important to recognize that the 
diagnosis is based on a constellation of 
findings rather than any one finding. 
For example, isolated posterior com-
missure hypertrophy does not corre-
late well with LPR, but it is felt to be an 
important sign of LPR when associated 

with other laryngeal findings listed in 
the RFS. Laryngeal erythema has been 
described in LPR (Hanson, Jiang, & Chi, 
1998), but this may be highly variable 
depending on the examiner’s video 
equipment. Diffuse laryngeal erythema 
is thought to be a stronger indicator of 
LPR than erythema localized to the ary-
tenoids (Belafsky, 2003).

table 17–2. reflux Findings score (maximum score 26)

pseudosulcus (infraglottic edema) 0 = absent
2 = present

ventricular obliteration 0 = none
2 = partial
4 = complete

erythema/hyperemia 0 = none
2 = arytenoids only
4 = Diffuse

vocal fold edema 0 = none
1 = mild
2 = moderate
3 = severe
4 = polypoid

Diffuse laryngeal edema 0 = none
1 = mild
2 = moderate
3 = severe
4 = obstructing

posterior commissure hypertrophy 0 = none
1 = mild
2 = moderate
3 = severe
4 = obstructing

granuloma/granulation 0 = absent
2 = present

thick endolaryngeal mucus 0 = absent
2 = present

Total

Source: From Belafsky, p. c., postma, g. n., & koufman, j. a. (2001b). 
validity and reliability of the reflux findings score (rFs). Laryngoscope, 
111, 1313–1317. reproduced with permission.
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Endoscopic findings isolated to the 
true vocal folds can range from mild 
edema to Reinke’s edema, also known 
as polypoid degeneration or polypoid  
corditis (Figure 17–1) (Belafsky, 2003). 
Obliteration of the laryngeal ventri-
cle is the result of edema of the true 
and false vocal folds (Figure 17–2). 
This may be one of the first signs to 
improve after the initiation of antire-
flux therapy. Posterior commissure 
hypertrophy, or posterior laryngeal 
edema, is graded from mild, produc-
ing a mustache-like appearance of the 
posterior larynx, to severe, producing 
an actual obstruction of the posterior 
airway by the edematous mucosa (Fig-
ure 17–3). Patients with LPR and pos-

terior laryngeal edema appear to have 
a higher incidence of laryngeal sensory 
deficits on functional endoscopic evalu-
ation of swallowing with sensory test-
ing (FEEST), which improves with LPR 
treatment (Aviv, Liu, Parides, Kaplan, 
& Close, 2000). Pseudosulcus vocalis is 
also known as infraglottic edema (Fig-
ure 17–4) (Koufman, 1995). This find-
ing represents edema of the ventral 
surface of the vocal folds and extends 
along the entire length of the true vocal 
fold. This detail differentiates pseudo-
sulcus vocalis from sulcus vergeture, 
which stops at the vocal process rather 
than extending to the posterior larynx. 
The presence of pseudosulcus is at least 
70% sensitive and 77% specific for LPR 
(Belafsky, Postma, & Koufman, 2002a; 
Hickson, Simpson, & Falcon, 2001).

Vocal fold granulomas are typically 
seen on the vocal process and have  
a high recurrence rate (Figure 17–5). 
LPR has recently been identified as an 
etiologic factor in the development of 
granulomas. Lymphoid hyperplasia, 
especially seen as hypertrophy of the 
lingual tonsils (Mamede, De Mello-
Filho, Vigario, & Dantas, 2000) and 

Figure 17–1. reinke’s edema.

Figure 17–2. ventricular obliteration and 
reinke’s edema.

Figure 17–3. posterior commissure hyper
trophy.
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cobblestoning of the posterior pharyn-
geal wall, can also be related to LPR, 
although these findings are nonspecific. 
Finally, LPR may be associated with 
the sensation of increased mucus in the 
throat, which can often be confused 
with postnasal drip (Belafsky, 2003).

pH Monitoring

Twenty-four-hour dual-probe pH test-
ing is currently the gold standard for 
diagnosis of LPR. The upper pH probe 
should be in the hypopharynx above 
the UES, not in the proximal esophagus. 
The lower probe is ideally 5 cm above 
the LES, which is the standard position 
used by gastroenterologists. The hypo-
pharyngeal probe should be no more 
than 2 cm above the UES to prevent 
drying of the probe and false-positive 
readings. Esophageal manometry is 
very helpful in determining proper 
probe placement, and a variety of pH 
catheter lengths should be available. 
Placement of the upper probe under 
endoscopic visualization does not 

allow confirmation of the lower probe 
position (Harrell et al., 2005; Postma, 
Belafsky, Aviv, & Koufman, 2002).

Although up to 50 episodes of reflux 
in the distal esophagus are normal, 
when these reflux events reach the 
pharynx, the diagnosis of LPR may 
be made. In a recent meta-analysis of 
24-hour dual-probe pH monitoring, the 
technique was found to be consistent 
between multiple studies. Up to 20% of 
normal subjects had brief reflux events 
at the upper probe when the probe was 
in the hypopharynx, and this number 
increased when the probe was at the 
UES (Merati et al., 2005).

The exact cutoff for number of reflux 
events in the pharynx is controversial 
(Richardson, Heywood, Sims, Stoner, 
& Leopold, 2004). It is clear that in the 
setting of mucosal airway injury, even 
one episode of LPR is enough to exacer-
bate the injury (Little et al., 1985). How-
ever, in an asymptomatic individual 
without voice or airway concerns, one 
or two episodes of LPR may be physi-
ologic rather than clinically significant. 
The results of 24-hour pH monitoring 

Figure 17–4. pseudosulcus vocalis. Figure 17–5. vocal fold granuloma.
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should be reviewed on an individual 
patient basis. Intake of meals and bev-
erages will give false readings and must 
be considered in interpretation of pH 
studies. Finally, both number of LPR 
events and acid exposure time should 
be considered. Although pH 4 or less 
is the accepted cutoff for reflux events 
in the esophagus, it has been sug-
gested that pH 5 or less may be clini-
cally important in the laryngopharynx, 
given the persistent activation of pepsin 
at this pH (Postma, 2000).

Impedance testing overcomes some 
of the pitfalls of pH testing described 
above. Multichannel intraluminal im- 
pedance testing describes anterograde 
or retrograde bolus or air movement in 
the esophagus, allowing the clinician 
to more easily differentiate between 
swallow and reflux events. This also 
allows for testing of reflux disease inde-
pendently of the pH of the refluxate. 
Impedance testing is often combined 
with simultaneous pH studies.

Other Diagnostic Studies

Cinefluoroscopy is used as an adjunct 
by some clinicians to diagnose LPR. 
Esophageal reflux can often be seen 
with this study, but LPR may be missed.

Many clinicians also believe that an 
evaluation of the esophagus, by either 
the otolaryngologist or the gastro-
enterologist, is critical in any patient 
diagnosed with LPR. This recommen-
dation is based on findings of esopha-
geal pathology, in particular Barrett’s 
esophagus, in a significant proportion 
of patients with LPR (Postma et al., 
2005). LPR symptoms may be more pre-
dictive of esophageal adenocarcinoma 
than typical GERD symptoms (Reavis, 

Morris, Gopal, Hunter, & Jobe, 2004). 
Esophageal adenocarcinoma is a dev-
astating disease with an often delayed 
diagnosis, and evaluation of the esoph-
agus when LPR is present may result in 
earlier diagnosis in some patients.

treatment oF lPr

Patients with suspected LPR should 
be counseled about the standard life-
style changes recommended for GERD 
patients (Table 17–3). Perhaps the most 
important of these recommendations 
are smoking cessation and alcohol 
avoidance. Chewing gum has been 
shown to increase both pharyngeal and 
esophageal pH because of an increase 
in salivary bicarbonate, salivary flow, 
and swallowing frequency. Bicarbonate 
gum is an even more effective adjunc-
tive antireflux therapy (Smoak & Kouf-

table 17–3. recommended lifestyle 
modifications in lpr

elevate head of bed 6 inches

smoking cessation

lowfat diet

Weight loss

avoid lying down within 3 hours of 
eating

eat small frequent meals

avoid refluxogenic foods:

alcohol

chocolate

peppermint

highfat foods

tomatobased products

spicy foods

citrus



 17. laryngopharyngeal reFlux 363

man, 2001). Over-the-counter antacids 
and liquid alginate certainly have a role 
in mild GERD, but their effectiveness 
in treating LPR is not clear. Liquid algi-
nate, especially the formulation avail-
able in Europe, forms a physical barrier 
to help prevent reflux (Mandel, Daggy, 
Brodie, & Jacoby, 2000).

Most patients with symptomatic LPR 
require pharmacologic treatment with 
H2-receptor antagonists and/or proton- 
pump inhibitors (PPIs). According to 
the position statement on LPR by the 
American Academy of Otolaryngology 
Head and Neck Surgery, LPR treat-
ment should be more aggressive and of 
longer duration than GERD treatment. 
Mild symptoms may be appropriately 
treated with lifestyle modifications and 
H2-receptor antagonists.

Most LPR patients require twice 
daily PPI therapy, although this therapy 
has not been well supported in placebo-
controlled trials (Koufman, Aviv, et al., 
2002; Noordzij et al., 2001; Park et al., 
2005; Postma & Johnson, 2002; Stew-
ard et al., 2004). Twice-daily dosing 
is important because none of the PPIs 
suppress gastric acid for more than 
16 hours (Peghini, Katz, Bracy, & Cas-
tell, 1998). Some investigators suggest 
using high dose H2-receptor antago-
nists at night in addition to twice daily 
PPI therapy, but the efficacy of this 
approach is controversial (Pan, Wang, 
& Guo, 2004; Tutuian & Castel, 2004). 
More than 2 months therapy may be 
necessary for LPR symptom improve-
ment, and more than 6 months therapy 
may be required to see resolution of 
laryngeal findings (Belafsky, Postma, 
& Koufman, 2001a). Patients should be 
carefully counseled about the need for 
prolonged therapy and the proper tim-
ing of medication doses. PPIs should 

be taken 30 to 45 minutes before a meal 
for maximum efficacy. Resistance to 
PPI therapy should be considered in 
patients without improvement after 
6 months of therapy, and this can be 
documented by repeat pH testing while 
on medication (Amin, Postma, Johnson, 
Digges, & Koufman, 2001).

In refractory LPR, especially in life-
threatening cases such as subglottic 
stenosis, surgical therapy may be con-
sidered as an alternative to PPIs. There 
are limited data supporting endoscopic 
antireflux procedures in LPR at this 
point. LPR symptoms often improve 
after Nissen fundoplication or hia-
tal hernia repair (Lindstrom, Wallace, 
Loehrl, Merati, Toohill, 2002; Westcott 
et al., 2004; Wright & Rhodes, 2003).

conclusion

Laryngopharyngeal reflux should be 
considered as a contributing factor in 
most disorders of the upper aerodiges-
tive tract. LPR is different from classic 
gastroesophageal reflux disease in that 
most patients do not experience heart-
burn or have findings of esophagitis. 
A constellation of patient symptoms 
and physical findings are important 
in diagnosing LPR. Twenty-four-hour 
dual-probe pH monitoring with the 
upper probe in the hypopharynx is the 
gold standard for LPR diagnosis. Twice-
daily PPI therapy for at least 6 months 
is the mainstay of LPR therapy.

study Questions

 1. Which is most damaging to tissues: 
pepsin, acid, or both combined?

 2. Describe the mechanism of reflux.
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 3. What is the most typical sign of 
laryngopharyngeal reflux (LPR)?

 4. What is more important in the diag-
nosis of reflux, a single sign, or a 
constellation of signs? What would 
constitute a constellation of signs?

 5. Is any reflux in the esophagus con-
sidered normal?

 6. In the treatment of reflux, which 
typically improve first, signs or 
symptoms?
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Spinal Abnormalities 

in Dysphagia

Derrick r. randall

introduction

The cervical spine is a feature of all 
organisms belonging to the phylum 
chordata and affords multiple differ-
ent ranges of neck motion: flexion, 
extension, rotation, lateral flexion, and 
translation. In hominids and some pri-
mates it is held in a primarily vertical 
orientation responsible for maintaining 
the head upright and at an appropriate 
plane for vision while supporting and 
protecting the spinal cord along with 
its spinal nerves. In addition to humans 
and primates, several mature organ-
isms eat in a bipedal position in order 
to free their limbs, but most organisms 
remain in a vertical orientation (Fig-
ure 18–1). Swallowing disorders and 
dysphagia in the context of cervical 
spine anomalies are common but poorly 
understood clinical entities. Multiple 
medical subspecialties and allied health 
fields encounter patients with cervical 
anomalies, resulting in confusion and 

disagreement on the contribution of the 
spine to these disorders.

Dysphagia can develop from cranial 
neuropathies, physical obstruction, 
degenerative disease, traumatic injury, 
or any combination of the above. The 
interplay between cervical and cra-
nial nerves is an important element in 
the severity of dysphagia. Contribu-
tions from the cervical nerves are often 
overlooked — however, they may be 
more involved with structural support 
than deglutition, since most sensory 
and functional input to swallowing 
is through the cranial nerves. Cervi-
cal structural support is thought to be 
primarily attributed to muscle func-
tion from the long muscles with attach-
ments to multiple cervical attachments, 
particularly longus colli and longus 
capitis through the cervical plexus 
(Mann, 1999). It has been observed that 
less than half of patients with quadri-
plegia have dysphagia despite no cer-
vical contribution (Shem et al., 2012). 
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The truth is that the answer likely lies in 
between, with contributions from both 
components.

anatomic considerations

Congenital Anomalies

Congenital cervical spine anomalies 
are commonly associated with dys-
phagia in young children. However, 
many of these patients are affected by 
global developmental delay or other 
anatomic deformities that make it diffi-
cult to rigorously evaluate and attribute 
dysphagia to the cervical changes. Not 
surprisingly, these complexities repre-
sent a serious challenge for identifying 
appropriate therapies for dysphagia 
management. Congenital anomalies 
play little role in dysphagia among 
the adult population — however, there 
are instances of congenital anomalies 
presenting in delayed fashion through 

progressive change with cranial neu-
ropathies, particularly those at the 
level of the craniocervical junction that 
affect the vagus, glossopharyngeal, and 
hypoglossal nerves (Kang & Moon, 
2016; Kotil, Kalayci, & Bilge, 2007; Song 
et al., 1996). Another uncommon situ-
ation is the aberrant right subclavian 
artery (lusorian artery), which may go 
unrecognized in the face of more read-
ily apparent symptoms or anomalies.

Scoliosis

Scoliosis is abnormal curvature of 
the spine in the lateral plane (seen on 
anteroposterior view) greater than 10 
degrees as measured by Cobb angle. 
Scoliosis most commonly affects the 
lumbar and thoracic spine, but the cer-
vical spine can be involved. This can 
affect the esophagus in the thorax or the 
upper esophageal sphincter (UES) as a 
result of compression (Bar-On et al.,  

Figure 18–1. A. relative positions of bipedal (man) and B. quadripedal (canine) cervi
cal spines during swallowing. in both images, “tB” indicates tongue base, “Dp” refers 
to dorsal pharynx, or posterior pharyngeal wall, and “ues” refers to the upper esopha
geal sphincter. (Figure 18–1B reprinted with permission from pollard r. e. (2012) imaging 
evaluation of dogs and cats with dysphagia. epub ahead of print isrn veterinary sci
ence, http://dx.doi.org/10.5402/2012/238505)

A B
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1998; Papadopoulou, 2013). Stroke 
patients with hemiplegia may have 
an acquired cervical scoliosis due to 
lateral neck flexion toward the strong 
side with muscle contracture. A similar 
condition may arise in cerebral palsy or 
Parkinson’s disease.

Kyphosis and Lordosis

Measurement of cervical kyphosis or 
lordosis is accomplished through Cobb 
angles of either the occipital to sec-
ond cervical planes (O–C2) or C2–C7 
planes. O–C2 reduction causes a rela-
tive mandible retrusion into the oro-
pharynx, which limits the oropharyn-
geal inlet, and the hyperlordosis can 
cause projection of the anterior cervi-
cal spine into the pharynx (Ota et al., 
2011; Tian & Wu, 2013). C2–C7 angle 
reflects lower cervical curvature, where 
excessive kyphosis (Figure 18–2) causes 
swallowing impairment (Mummaneni, 
Deutsch, & Mummaneni, 2006; Randall, 
Strong, & Belafsky, 2017). The resultant 

dysphagia may be attributable to cervi-
cal myelopathy or progressive ligament 
and muscular laxity due to changes on 
the suspensory forces.

Osteophytes

Osteophytes are bony outgrowths from 
joint margins and can occur anywhere 
in the body. In the cervical spine, poste-
rior osteophytes arise from the articular 
processes and facets to impinge on the 
spinal roots, while anterior osteophytes 
extend from the anterior margin of the 
upper and lower borders of the cervi-
cal vertebrae to appear as small or large 
bony protrusions (Figure 18–3). These 
entities commonly coexist, as they are 
the result of degenerative spine disease. 
The anterior and posterior surfaces of 
the vertebral bodies are lined with liga-
ments called the anterior longitudinal 
ligament and posterior longitudinal 
ligament, respectively. These ligaments, 
as well as the fibrous margins of the 
intervertebral discs (annulus fibrosus) 

Figure 18–2. cervical kyphosis with rever
sal of normal cervical lordosis.

Figure 18–3. multiple large anterior cervi
cal spine osteophytes altering contour of 
posterior pharyngeal wall and impinging 
on upper esophageal sphincter opening.
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can also ossify, which are termed enthe-
sophytes in the former and syndesmo-
phytes in the latter. Syndesmophytes 
are the classic radiologic finding in the 
“bamboo spine” of ankylosing spon-
dylosis. Pathophysiologically, osteo-
phytes, enthesophytes, and syndesmo-
phytes all develop from inflammation 
and secondary ossification.

Osteophytes are the most common 
natural development in the cervical 
spine purported to cause dysphagia. 
Osteophytes with cervical degenera-
tive disc disease are very prevalent 
radiographic findings in asymptomatic 
patients and has been found in 27% of 
people under the age of 50 and in 86% of 
those older than 50 in a Japanese popu-
lation-based study, with C5/6 the most 
frequently affected level at all ages and 
genders (Teraguchi et al., 2014). Osteo-
phytes may involve single or multiple 
levels, and if four or more contiguous 
levels are involved, then it is termed 
diffuse idiopathic skeletal hyperosto-
sis (DISH). In the presence of DISH, 
dysphagia is reported in up to 28% of 
patients (Lambert, 1981). Mechanisms 
to explain dysphagia as a result of osteo-
phytes are thought to be narrowing of 
the oropharynx, reduced pharyngeal 
wall contraction, inflammatory restric-
tion of laryngeal elevation and tissue 
adhesion, impeded epiglottic inversion, 
bolus obstruction in the esophagus or 
UES, or deflection of material into the 
larynx (Carlson, 2011; Papadopoulou, 
2013). There is poor correlation between 
osteophytes and dysphagia, with mul-
tiple small-scale studies attempting to 
find associations between osteophyte 
features and dysphagia. Much of the lit-
erature supporting the use of osteophy-
tectomy to improve dysphagia is based 
on small case series or case reports.

Spinal Surgery

The role of spinal surgery in the devel-
opment and treatment of dysphagia is 
a complicated and challenging field. 
Huge variation in the rate of dyspha-
gia postoperatively from 1 to 79% is 
found in the existing literature, with 
results often dependent on instruments 
used to evaluate dysphagia (Anderson 
& Arnold, 2013). Anecdotally there 
are many clinical scenarios where spi-
nal surgery may improve swallowing 
function, particularly with obstructive 
cervical osteophytes. However, the 
ability to select appropriate patients is 
hampered by inconsistent surgical indi-
cations without rigorous validation in 
large patient series, despite the preva-
lence of spinal surgery.

Postoperative changes that contrib-
ute to dysphagia include structural 
alterations such as hematoma, edema, 
plate size, and nerve injury (cranial 
nerves IX, X, XII, ansa cervicalis, cer-
vical plexus, and vagal plexus can all 
be affected). The vagus nerve is a key 
element in swallowing function where 
nerve injury can affect pharyngeal 
function due to pharyngeal branch of 
the vagus or vagal plexus disruption; 
laryngeal sensation in the case of the 
superior laryngeal nerve; or vocal fold 
mobility with the recurrent laryngeal 
nerve. Cricopharyngeus muscle control, 
pharynx sensation, and tongue mobil-
ity and strength can also be affected 
through the other related nerves. In 
addition, intraoperative factors that 
contribute to prolonged pressure or 
traction on the esophageal or recurrent 
laryngeal nerve are thought to alter 
oropharyngeal and esophageal motility 
and function, potentially as a result of 
impaired microcirculation and muscu-
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lar injury (Tortolani et al., 2006). In the 
case of cervical fusion and instrumenta-
tion, plate thickness and level have also 
been associated with increased dyspha-
gia, with C3-C4 reported to have higher 
postoperative dysphagia, and multi-
level plating, patients who are more 
severely affected (Lee, Bazaz, Furey, &  
Yoo, 2007; Papadopoulou, 2013). Late 
postoperative concerns include pha-
ryngeal or esophageal perforation, 
delayed ischemic nerve injury, or trac-
tion diverticulum. Traction diverticuli 
are related to mucosal and submuco-
sal adherence to hardware or fibrosis, 
with pharyngeal stripping wave forces 
leading to progressive diverticulum 
formation in the pharyngeal mucosa 
and submucosa, which is distinct from 
the Zenker’s diverticulum that pouches 
out from the pharynx. For patients with 
high cervical traumatic injuries that 
require stabilization, injuries to the spi-
nal cord and cervical nerves can cause 
complete sensory deficiency as well as 
motor impairment.

Various instruments and methods 
have been used to evaluate patients for 
dysphagia who undergo spinal surgery. 

Most large series investigating oropha-
ryngeal dysphagia following anterior 
spinal surgery are found in the spine 
surgery literature and use the Bazaz 
dysphagia grading system (Table 18–1), 
which is simple and accommodated by 
telephone interviews (Bazaz, Lee, & 
Yoo, 2002). One of the largest and ear-
liest prospective cohort series of mul-
tiple types of anterior spine surgery 
found early postoperative dysphagia 
was 54.0% and declined to 13.6% at 
24 months (Lee et al., 2007). Approxi-
mately half of these patients had some 
form of instrumentation placed. Limi-
tations of this study were that it was 
based on telephone interviews and the 
Bazaz grading system did not undergo 
rigorous validation and lacks resolution 
(Bazaz et al., 2002).

Review of patients presenting at a 
tertiary dysphagia center with symp-
toms of dysphagia after spine surgery 
found aspiration and objective fluoros-
copy abnormalities to be very common 
in both the early and later postopera-
tive periods. When evaluated within 
two months postoperatively, signifi-
cant worsening in epiglottic inversion 

table 18–1. Bazaz Dysphagia scoring system

Degree of Dysphagia Liquid Solid

none none none

mild none rare

moderate none or rare occasional (only with 
specific food) 

severe present Frequent (majority of 
solids)

Source: Bazaz, r., lee, m. j., and yoo, j. u. (2002). incidence of dyspha
gia after anterior cervical spine surgery: a prospective study. Spine, 27, pp. 
2453–2458. reprinted by permission of Wolters kluwer health, inc.



 374 Dysphagia assessment anD treatment planning: a team approach

(absent or incomplete), elevated pha-
ryngeal constriction ratio, increased 
posterior pharyngeal wall thickness, 
decreased pharyngoesophageal seg-
ment opening, and prolonged pharyn-
geal transit time were identified. Most 
parameters improved over time, but 
mean hyoid elevation and pharyngeal 
transit time appeared worse. Aspira-
tion occurred with teaspoon volumes 
in 50% of early postoperative patients 
but decreased to 18% in late postop-
erative patients (Leonard & Belafsky, 
2011). One unknown factor is the prev-
alence of dysphagia owing to cervical 
spine surgery itself. This is a difficult 
parameter to evaluate secondary to 
the indications for spine surgery and 
lack of recognition of dysphagia pre-
operatively due to more pressing con-
cerns. In one small series evaluating 
the prevalence of dysphagia three days 
pre- and two days postoperatively, 47% 
of patients who underwent anterior 
spinal surgery developed dysphagia 
(Smith-Hammond, 2004). None of these 
patients had dysphagia preoperatively 
according to videofluoroscopic swal-
lowing study (VFSS). Posterior cervi-
cal approach was still associated with 
dysphagia in 21% of patients, while no 
patients who underwent lumbar sur-
gery developed dysphagia.

management

Medical

Prior to attributing dysphagia squarely 
to cervical spine abnormalities or 
sequelae of treatment, all additional 
causes of dysphagia must be consid-
ered. Due to the increasing prevalence 
of spinal deformity with advancing 

age, numerous comorbidities may 
co-exist with spinal abnormalities. In  
particular, neurodegenerative disease 
and dementia, cerebrovascular acci-
dent, cricopharyngeus muscle dys-
function, pill and infectious esopha-
gitis, presbyesophagus, and achalasia 
increase with age and their contribu- 
tion to dysphagia cannot be disre-
garded. Gastroesophageal reflux 
(GERD) affects between 2.5 and 20%  
of the population and varies depend-
ing on geographic location (Dent, El-
Serag, Wallander, & Johansson, 2005; 
Wong & Kinoshita, 2006). Rihn et al. 
(2011) showed by utilizing the GERD 
Impact Scale (GIS) to compare patients 
undergoing anterior cervical spine  
surgery with those undergoing lum-
bar spine surgery, the immediate post- 
operative (<2 week) absolute rate 
increase in reflux symptoms was 36% 
(relative rate increase = 83%), with a 
positive correlation between sever-
ity of dysphagia and GIS. The clinical 
outcome of this increased reflux symp-
tomatology was that cervical surgery 
patients required more antacid medica-
tions. While there were increased reflux 
symptoms postoperatively among the 
cervical surgery group at 6 and 12 
weeks, this difference was not statisti-
cally significant.

Lower spine kyphosis, scoliosis, lor-
dosis, osteoporosis, and wedge com-
pression fractures are associated with 
increased rate of GERD (Hosogane, 
2017; Imagama, 2012; Kusano, 2008; 
Miyakoshi, 2009; Sugimoto et al., 2016; 
Yamaguchi et al., 2005; Yoshimura, 
2008), secondary to anatomic changes 
with subsequent hiatus hernia. Cer-
vical spine anomalies commonly co-
occur with lower spinal abnormali-
ties, so GERD is an important cofactor 



 18. spinal aBnormalities in Dysphagia 375

to consider. In a Japanese population 
with thoracolumbar kyphosis, 70.8% 
of patients had endoscopic mucosal 
change of GERD, varying from LA 
grade A to D severity (Sugimoto et al., 
2016). Thoracolumbar kyphosis is often 
associated with excessive cervical lor-
dosis in order to maintain an appro-
priate visual plane, and vice versa for 
thoracolumbar lordosis.

Swallowing Strategies

Sensory stimulation and maneuvers 
are important components in manag-
ing dysphagia among patients with 
cervical spine abnormalities. These 
topics are covered elsewhere and so 
are not dealt with here, but their value 
rests in improving sensory response 
and strengthening oral and pharyn-
geal muscle function. There are no 
therapeutic studies evaluating the use 
of different swallowing exercises or 
maneuvers in spinal abnormalities, so 
all techniques are extrapolated from 
other conditions. Reducing bolus size 
in the scenario of diminished UES 
opening can be considered, while larger 
bolus sizes may be more manageable 
for patients with poor epiglottis deflec-
tion. Bolus consistency is another con-
trollable variable, where thicker con-
sistency may be easier to control but 
requires more effort to swallow. Mul-
tiple swallows are consistently required 
strategies in the spinal surgery popu-
lation. For patients with obstructive 
pathology and solid food dysphagia, 
lubrication of foods may allow easier 
passage. (See videos on the companion 
website associated with Chapter 18, 
including Video 18–1, CSpineBolus-
ConsistManipulation, Video 18–2,  

www

CSpineBolusVolManipulation, and 
Video 18–3, CSpineBolusRedirect.)

Surgical

The primary target for spinal surgical 
therapy to improve dysphagia is ante-
rior cervical osteophytes. It is essential 
that patients proposed to have dys-
phagia in the context of osteophytes 
be evaluated to ensure that other com-
mon causes of dysphagia are excluded. 
Dysphagia clinicians must question 
whether the impairment is severe 
enough to limit diet, typically with sol-
ids, or is potentially life-threatening 
due to risk of aspiration, which is more 
common with liquids (Seidler, 2009). 
In these instances surgical osteophy-
tectomy is a valuable procedure to 
greatly improve a patient’s quality of 
life and safety in eating. However, as 
mentioned earlier, only low quality evi-
dence exists to support its use (Carlson, 
2011; Krause & Castro, 1994; Lambert, 
1984; Urrutia & Bono, 2009; von der 
Hoeh, 2014). Unfortunately, it has also 
been shown that osteophytes can recur, 
reportedly at 1 mm/year, and require 
repeat resection for recurrent dyspha-
gia in some patients, with higher risk 
present in those with DISH (Miyamoto, 
2009), though this has not been repli-
cated in other series with similar follow-
up (Urrutia & Bono, 2009). Operative 
risks of anterior cervical spine surgery 
include hardware failure, neural injury,  
CSF leak, infection, hematoma, or wors-
ened dysphagia, among others. For 
these reasons, enteral feeding through 
nasogastric or gastrostomy tubes is an 
important consideration among patients 
with severe dysphagia and comorbidi-
ties that preclude surgical intervention. 

www
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Many of these patients are in poor pre-
surgical condition due to malnutrition 
and at higher risk of complication or 
poor wound healing, so preoperative 
re-alimentation should be considered.

An alternative approach to patients 
with obstructing cervical osteophytes or 
with cervical hardware limiting epiglot-
tic inversion is partial epiglottectomy. In 
a small case series of patients with com-
plaints of dysphagia and fluoroscopic 
findings of limited epiglottic deflection 
with anterior cervical protrusion, par-
tial epiglottectomy was associated with 
decreased pharyngeal transit time and 
reduced vallecula residue (Jamal, Erman, 
& Chhetri, 2015). Though promising for 
its simplicity and familiarity to many 
surgeons, further investigation is nec-
essary to determine appropriate spine 
anomaly and patient selection factors.

study Questions

 1. What are three possible causes of 
dysphagia related to the spine?

 2. What is the difference between 
kyphosis and lordosis? Would you 
expect them to affect swallowing 
differently? If so, how?

 3. What structural variables postoper-
atively might affect swallowing in 
patients undergoing cervical spine 
surgery?

 4. How might UES opening be af- 
fected by spine surgery?

 5. What strategy(ies) might be worth-
while to consider in patients expe-
riencing difficulty with epiglottic 
inversion related to spine surgery?
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endoscopy (FEES)
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Facilitative maneuvers, 192–194
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advantages/disadvantages of, 
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types and access sites of, 259
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evaluation of swallowing; 
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Fenestrated tracheostomy tubes, 
234–235, 235, 236

Fiberoptic endoscopic evaluation of 
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Fibrovascular polyps, 307
Flexible endoscopy evaluation of 

swallowing (FEES), 311, 314
assessment tasks, 58–67
equipment, supplies, and patient 

preparation considerations for, 
53–56

versus fluoroscopy, 57–58
implications of findings, 67–68
indications for, 55–56
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limitations of, 56–57
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Fluoroscopic swallow study, 85

limitations, 86–88
Fluoroscopy

subjective impressions from, 119
Food frequency list, 247
Food intake

form, 247, 270
history of, 247–248

Food texture continuum matrix, 271–272
Fragmented peristalsis, 304
Functional electrical stimulation (FES), 
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g
Gag reflex, 291
Gastric emptying, 163–164
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Gastroesophageal reflux (GER), 164–165, 
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cricopharyngeal achalasia and, 201
medical history and, 28–29

Gastroesophageal reflux disease (GERD)
esophageal phase dysphagia and, 

300–301
LPR versus, 356–357

Gastrostomy, advantages/
disadvantages of, 265

Gastrostomy tube placement, head and 
neck cancer patients and, 329–330

GEJ (Gastroesophageal junction), 304
GER. See Gastroesophageal reflux
GERD. See Gastroesophageal reflux 

disease
Gesture timing, 108
Glossopharyngeal nerve, 7–8
Granular cell tumors, 307
Guided observation of swallowing in 

esophagus (GOOSE), 158–159

h
Head

examination of, 27–33
tilting of, 191

Head cancer, 327–328. See also Neck 
cancer

anterior floor of mouth and, 331
chemoradiation and, 327–328, 338–340
gastrostomy tube placement and, 

329–330
larynx and, 334–337
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oral sphincter and, 330–331
palate and, 333–334
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opening size and, 344
pharynx and, 334
postoperative radiation and, 338
pretreatment evaluation, 328–329
quality of life and, 347–348
reduced hyoid displacement and, 

343–344
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skull base and, 337–338
surgery and, 330
swallowing coordination and, 344–346
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Herpes simplex virus, infectious 

esophagitis and, 301
Hiatal hernia (HH), 300–301, 301
High-resolution computed tomography, 

160–161
High-resolution esophageal manometry 

(HRM), 161, 162f
Histoplasmosis, infectious esophagitis 

and, 301
HLhold, 145
HLmax, 145
Hmax, 146, 148

defined, 144
Hold position, defined, 144
HRM. See High-resolution esophageal 

manometry
HTLES. See Hypertensive LES
Huntington’s chorea, 318
Hydration, 245
Hyoid displacement, reduced, 343–344
Hypernatremia, hydration and, 245
Hypertensive LES (HTLES), 304–305
Hypoglossal nerve, 5
Hypopharyngeal examination, 31–33
Hypopharynx, 115–121

clearing, 116–117
muscles of, 16
transit duration, 115–116
valving, 117–120

Hypothyroidism, 306–307

i
IBM (inclusion body myositis), 319–320
Icing, anterior faucial pillars, 196
IEM (ineffective esophageal motility), 304
Imaging, 159–161

high-resolution computed 
tomography, 160–161

magnetic resonance imaging, 160
scientigraphy, 160
ultrasound, 159–160
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Inclusion body myositis (IBM), 319–320
Ineffective esophageal motility (IEM), 

304
Infectious esophagitis, 151, 301, 374
Inflammatory myositis, 319–320
Instrumental assessments, 282, 294–295
Interneurons

brainstem, programming/
coordination of swallowing 
sequence and, 21–22

dorsal swallowing group (DSG) of, 
21–22

ventral swallowing group (VSG) of, 
21–22

Iowa Oral Performance Instrument 
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j
Jackhammer esophagus, 304

defined, 305
Jejunostomy, advantages/disadvantages 

of, 265

k
Kyphosis, 371

l
Laboratory data, nutritional evaluation 

and, 246–247
Laryngeal auscultation, 229–230
Laryngopharyngeal reflux (LPR)

defined, 355
epidemiology of, 356
GERD versus, 356–357
nomenclature of, 355
pH monitoring, 361–362
recommended lifestyle modifications 

in, 362
symptoms of, 357–362
treatment of, 362–363

Laryngoscopy
flexible, 31–32
indirect, 31–32

Larynx
anterior view of, 13

examination of, 33
head and neck cancer and, 334–337

Larynx, head and neck cancer and, 
334–337

Lee Silverman Voice Therapy (LSVT), 
175

Leiomyomas, 307
Linguapalatal valve, 98–99, 110–111
Linguapalatal valving, posterior, 110–111
Lipomas, 307
Lips, surgical cancer resection, 330–331
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Lower esophageal sphincter (LES), 80

medications that relax, 302, 302
LPR. See Laryngopharyngeal reflux
LSVT (Lee Silverman Voice Therapy), 

175

m
Magnetic resonance imaging (MRI), 74, 

160
Malnutrition, signs of, 286
Mandible, head and neck cancer and, 

333
Manometry, pharyngeal/esophageal, 304
Mastication

of bolus, 6
muscles of, 11

MD (myotonic muscular dystrophy), 
321–322

Medical therapies, 198–199
Medication effects, dysphagia and, 319
Minerals, 251
Modified barium swallow, 73, 85. See 

also Dynamic swallow study 
(DSS)

Motility, 161–164
gastric emptying, 163–164
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esophageal, 161
pharyngeal, 161

multichannel intraluminal impedance, 
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MRI (magnetic resonance imaging), 74, 
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Multiple sclerosis (MS), dysphagia and, 
317–318

Muscle stimulation, 180–181
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Myasthenia gravis (MG), 322
Myotonic muscular dystrophy (MMD), 

321–322

n
Neck
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examination of, 27–33

Neck cancer, 327–328. See also Head cancer
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gastrostomy tube placement and, 
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postoperative radiation and, 338
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skull base and, 337–338
surgery and, 330
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brain injury and, 316–317
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peripheral neuromuscular disorders 
and, 319–322

test battery approach and, 309–311
Neuromuscular disease, 198
Non-swallow tests, observation of, 

97–98
Nucleus tractus solitarius (NTS), 18
Nursing care

aspiration precautions, 230–231
feeding precautions, 231–237
psychosocial factors of, 237–238

Nursing evaluation
assessment

auscultation, chest/cervical, 
228–229

history/medical review, 224–225, 
225, 226

mealtime observations, 228
patient interview, 227
physical exam, 225–227

indications of dysphagic patients, 
221–224

aspiration pneumonia risk factors, 
222–224

pulmonary risk factors, 222
Nursing evaluation/care

assessment
auscultation, laryngeal, 229–230

Nutcracker esophagus, defined, 305
Nutritional assessment, 245–249

clinical/physical findings, 248–249
food intake form, 270
food texture continuum matrix, 

271–272
indications of need for, 243–245
nutritional goals

energy, 249–250
fluid, 251
protein, 250–251
vitamins/minerals, 251

recording food intakes, 270
team approach, 266
treatment plan, 251–265

non-oral feeding alternatives, 
258–263, 264–265

oral feeding, 252–258
viscosity, 252, 253–257

Nutritional compromise, populations at 
risk of, 244–245
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o
Oculopharyngeal muscular dystrophy 

(OPMD), 321
Odynophagia, 301
OPMD (oculopharyngeal muscular 

dystrophy), 321
Oral cavity, 10, 97
Oral feeding, 252
Oral intake, potential and risk for, 204, 

205
Oral phase, bolus and, 6–9
Oral sensorimotor skills, 286, 287–289. 

See also Feeding skills assessment; 
Pediatric feeding difficulties

assessment of
birth to 4 months, 290–291
5 to 7 months, 291
8 to 12 months, 291

Oropharyngeal
clearing, 112–113
contraction, 18
transit time, 111–112
valving, 113–115

Oropharynx, examination of, 31
Osteophytes, 371–372

P
PAhold, 145
Palate, 10

head and neck cancer and, 333–334
PAmax, 145–146
Papillomas, 307
Parasympatholytic drugs, 29
Parasympathomimetic drugs, 29
Parkinson’s disease (PD), dysphagia 

and, 306, 314–315
Partial laryngectomy, 335–336
PD (Parkinson’s disease), dysphagia 

and, 306, 314–315
Pediatric feeding difficulties, 279, 280

assessment tools for, 281–282
clinical examination for, 285–286
family interviews for, 282
feeding history for, 284–285
growth charts for, 284
indications of, 279–281

nutritional history for, 283–284
oral sensorimotor assessment for, 

286–291
perinatal/neonatal history and, 

282–283
team approach for, 281

Peripheral neuromuscular disorders, 
319–322

Peripheral parenteral nutrition (PPN), 
258

Peristalsis, 81
PES. See Pharyngoesophageal segment
PESmax, 139, 146, 148
PES opening duration, 108
PES valve, 119–120
Pharyngeal constriction, reduced, 

341–343
Pharyngeal manometry, 161
Pharyngeal phase, bolus and, 12–22
Pharyngeal residue, measures for 

quantifying, 152–153
Pharyngeal Residue Ratio (PRR), 153
Pharyngoesophageal segment (PES), 125

opening and closing, 139
opening duration, 108

Pharyngoesophageal valve (PES), 
100–101

Pharynx
examination of, 33
head and neck cancer and, 334
muscles of, 14

pH monitoring, 361–362
pH testing, ambulatory, 164–165
Physical exam, dysphagic patients and, 

225–227
Pick’s disease, 318
Polymyositis (PM), 306, 319
Polyps, fibrovascular, 307
Pop, defined, 139
Posterior linguapalatal valving, 110–111
Postoperative radiation, head and neck 

cancer patients and, 338
Postural compensations

that exploit gravity, 190–192
tilting

head, 191
upper body, 190–191

treatment plan, 190–192
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Posture, clinical examination and, 44
Proton-pump inhibitors (PPIs), 300–301
Protrusion reflex, 291
PRR (Pharyngeal Residue Ratio), 153

Q
Quality of life issues

dysphagic patients and, 237–238
head and neck cancer patients and, 

347–348

r
Radiation, exposure and safety, 74–76
Radiographic examination, 73

equipment for, 73–74
Rapid sequence digital radiography, 73, 

74
Record keeping, dysphagia, 206–209, 

207–209
Reflux disease, 164
Reflux Finding Score (RFS), 258
Repetitive transcranial magnetic 

stimulation (rTMS), 181
RFS (Reflux Finding Score), 258
Risk assessment, during DSS, 88–89

s
Saliva swallow, 47
Salivation, 6
Schatzki’s rings, 81, 303, 303–394
Scintigraphy, 160
Scleroderma (systemic sclerosis), 306
Scoliosis, 370–371
Seiverts, 75
Serum sodium, hydration and, 247
Sievers Decannulation guidelines, 236
Silent aspiration, 76, 79
Sjögren’s syndrome, 306
Skull cancer, 337–338
Spatial displacements, impaired, clinical 

implications of, 148–152
Strokes

dysphagia and, 311–314
timing of evaluations, 313–314

Supraglottic laryngectomy, 334–335

Surgery
head and neck cancer and, 330
spinal, 372–374

Surgical therapies, 199–203
Swallowing

brainstem interneurons responsible 
for programming/coordination 
for, 21–22

clinical evaluation of, 37–48
equipment, 39–40
form for, 51–52
history, 41–43
indications, 38–39
limitations of, 39
medical history and, 40–41
observation and, 43–47
recommendations, 47–48
versus “screen,” 37–38

coordination, head and neck cancer 
patients and, 344–346

gesture times, 108, 136, 137
clinical implications of, 140–142
duration, 140

oral phase, 6–9
pharyngeal phase and, 12–22

neural control, 17
phases of, 1
physiology, after chemoradiation, 

340–341
preparatory phase, 2–6
sequence of, 1
with tracheostomy, 235–237

“Swallowtail” software program, 27
Systemic lupus erythematosus, 306
Systemic sclerosis (scleroderma), 306

t
tDCS (transcranial direct current 

stimulation), 181
Team review, 169, 170
TES (transcutaneous electrical 

stimulation), 179–180
Texture continuum, 252, 253–257

matrix, 271–272
Thera-Bite, 179
Thermal stimulation, 196
Thickeners, 273–274
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Thick liquids, 275–276
TNE (transnasal esophagoscopy), 

157–158
Tongue

examination of, 31
head and neck cancer and, 332–333
mobility, 31
muscles, 2–6

TORS (trans-oral robotic surgery), 332
Total laryngectomy, 336–337
Total parenteral nutrition (TPN), 258
Tracheostomy

decannulation guidelines, 236
speech/swallowing with a, 235–237

Tracheostomy tubes
cuffed, 233, 233–234
fenestrated, 234–235, 235, 236
uncuffed/cuffless, 234, 234

Transcranial direct current stimulation 
(tDCS), 181

Transcutaneous electrical stimulation 
(TES), 179–180

Transnasal esophagoscopy (TNE), 
157–158

Trans-oral robotic surgery (TORS), 332
Treatment plan

behavioral therapies, 172–186
dysphagia

bolus manipulation, 187–190
evaluation of, 209–211
facilitative devices, 194–197
facilitative maneuvers, 192–194
implementation/follow-up, 

203–206
medical therapies, 198–199
record keeping, 206–209, 207–209
surgical therapies, 199–203
team-developed, 211

postural compensation, 190–192
preliminary considerations, 169–171

Tricyclic antidepressants, 29
24-hour recall, 247

u
Ultrasound (USS), 73, 159–160
Uncuffed tracheostomy tubes, 234, 234

v
Valves

compensation of
oral, 97–99
pharyngeal, 99–101

linguapalatal, 98–99
pharyngoesophageal, 100–101

Valving, oropharyngeal, 113–115
Valving, posterior linguapalatal, 110–111
Velopharyngeal valves, 99–100, 113–114
Ventral swallowing group (VSG), of 

interneurons, 21–22
Videoendoscopic evaluation of 

dysphagia (VEED). See Flexible 
endoscopy (FEES)

Videofluoroscopic swallowing study, 
310–311

Videofluoroscopy, 74
examination technique, 77–82

Viscosity continuum, 252, 253–257
Vitamins, 251
Volitional

cough, 47
movement, swallowing and, 45

w
Weight, evaluation of, 245, 246

x
Xerostomia, 199

z
Zenker’s diverticulum, 78, 78, 88
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