C H A P T E R 1

INTRODUCTION: DEFINITIONS
AND BASIC PRINCIPLES OF
EVALUATION AND TREATMENT
OF SWALLOWING DISORDERS

Dysphagia has many definitions. The most frequently used one is difficult %&«
ing food from mouth to stomach. Recently, some clinicians have used 4mother
definition that expands the meaning of dysphagia to include all of behav-
ioral, sensory, and preliminary motor acts in preparation for the s zﬂ@v, includ-
ing cognitive awareness of the upcoming eating situation, visn Kcognition of
food, and all of the physiologic responses to the smell and pre&é&ce of food such
as increased salivation (Leopold & Kagel, 1996).

Swallowing disorders occur in all age groups, fro borns to the elderly,
and can occur as a result of a variety of congenitdl abnormalities, structural
damage, and/or medical conditions. They may nt themselves acutely, for
example, as a result of a cerebrovascular acci ¢ (CVA) or may worsen slowly
over time, as in tumors of the pharynx or, ressive neurologic disease (Laza-
rus & Logemann, 1987; Logemann, 1982;2McConnel, Mendelsochn, & Loge-
mann, 1987; Robbins, Logemann, shner, 1986; Veis & Logemann, 1985).
Patients with swallowing disorde y be acutely aware of their problem and
able to describe it to the clinicfan in great detail, or may be entirely oblivious
to any difficulty with degl n. Patients who do report oropharyngeal swal-
lowing disorders and are able to describe them are typically highly accurate
in their localization and definition of the problem (Kirchner, 1967; Logemann,
1983). In contrast, patients with esophageal disorders may be highly inaccurate
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in describing and localizing their dysfunction. They may have symptoms of their
problems at the level of the actual physiologic or anatomic disorder or above that
level in the gastrointestinal tract. This occurs because the patient may perceive
the food collecting above the dysfunctional region. Some patients with esopha-
geal disorders may even exhibit pharyngeal symptoms.

This text presents in-depth discussion of the swallowing problems occurring
in the preparatory, oral, and pharyngeal stages of the swallow. Swallowing disor-
ders occurring in the esophageal stage of the swallow are mentioned but not dis-
cussed in detail because they are generally not amenable to techniques of swal-
lowing therapy and are usually treated medically or surgically.

Literature on deglutition or swallowing falls into three categories. A num-
ber of studies have been devoted to the physiology of normal swallowing, includ-
ing discussions and measures of the oral stage of the swallow, triggering of the
pharyngeal phase of swallow, and the pharyngeal and esophageal stages of deg-
lutition {Ardran & Kemp, 1951, 1956, 1967; Bosma, 1957, 1973; Dellow, 1976;
Jacob, Kahrilas, Logemann, Shah, & Ha, 1989; Kahrilas, Dodds, Dent, Logemann,
& Shaker, 1988; Kahrilas, Lin, Logemann, Ergun, & Facchini, 1993; Kahrilas,
Logemann, Lin, & Ergun, 1992; Logemann, Kahrilas, Cheng, et al., 1992; Miller,
1972; Robbins, Hamilton, Lof, & Kempster, 1992; Tracy et al., 1989).

Another large body of research in the past 10 years has dealt with the
changes in physiology of swallowing as a result of a variety of medical conditions
{Lazarus & Logemann, 1987; Veis & Logemann, 1985). Some of these studies
focus on particular neuromuscular aspects of deglutition, such as tongue mov
ment in the oral stage of the swallow or airway closure during the phary
stage of the swallow (Bisch, Logemann, Rademaker, Kahrilas, & Lazarus, 1994;
Fujiu, Logemann, & Pauloski, 1995; Linde & Westover, 1962; Logem \kadef
maker, Pauloski, Kahrilas, et al., 1994; Sloan, 1977). Others examinesa small
number of patients in each of a variety of disorders and make b @or specific
comparisons of swallowing physiology among these subgrou@éonley, 1960;
Lazarus, Logemann, Rademaker, et al., 1993; Logemann ell, 1979). Still
other research examines in greater detail the swallowi ysiology of a spe-
cific group of patients, such as those who have undergdne hemilaryngectomy
or supraglottic laryngectomy or have bulbar polio tonic dystrophy, or ocu-
lopharyngeal dystrophy (Duranceau, Letendre mont, Levisque, & Barbeau,
1978; Kaplan, 1951; Lazarus & Logemann, 198%Lazarus et al., 1996; Leopold &
Kagel, 1996; Logemann & Kahrilas, 199 ’Q} mann, 1989; Logemann, Rade-
maker, Pauloski, et al.,, 1994; Logemanm,)Shanahan, et al.,, 1993; Margulies,
Brunt, Donner, & Silbiger, 1968; Padloski et al., 1993; Rademaker et al., 1993).

Finally, there is a body ef ihfbrmation in the literature that presents
methodologies for screening, @nosis, and management of patients with dys-
phagia (Aguilar, Olson, & Shedd, 1979; Dobie, 1978; Gaffney & Campbell,
1974; Kirchner, 1967; Lazarus, Logemann, & Gibbons, 1993; Lazarus, Loge-
mann, Rademaker, et al., 1993; Linden & Siebens, 1980; Logemann, 1993, 1997;
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Logemann, Pauloski, et al., 1995; Pauloski et al., 1993; Pauloski, et al., 1994;
Rasley et al., 1993). Articles in this category can be divided into two groups:
those that describe procedures to improve the oral stages of the swallow, includ-
ing both manipulation of food in the preparatory stage prior to swallowing and
the transport of food through the oral cavity (Davis, Lazarus, Logemann, &
Hurst, 1987; Logemann, 1989; Logemann, Kahrilas, Hurst, Davis, & Krugler,
1989), and those that discuss techniques to improve the triggering of the swal-
low and the pharyngeal stage of the swallow, in addition to the preparatory stage
of oral manipulation and the oral stage (Lazarus & Logemann, 1987; Lazarus,
Logemann, & Gibbons, 1993; Lazzara, Lazarus, & Logemann, 1986; Logemann,
Kahrilas, Kobara, & Vakil, 1989). Articles in the former group generally describe
procedures that can be called feeding techniques, whereas those in the latter cate-
gory describe methodologies for swallowing therapy.

Typically, the term feeding is limited to the placement of food in the mouth;
the manipulation of food in the oral cavity prior to the initiation of the swallow,
including mastication if necessary; and the oral stage of the swallow when the
bolus is propelled backward by the tongue. Therapy procedures designed to
improve feeding generally attempt to improve (1) positioning of food in the
mouth; (2) manipulating food in the mouth with the tongue; (3) chewing a bolus
of varying consistencies; {4) recollecting the bolus into a cohesive mass prior to
initiation of the oral stage of swallow; and (5) organizing lingual action to pro-
pel the bolus posteriorly. Thus, feeding techniques deal with the oral prepar
tory and oral stages of the swallow that terminate when the pharyngeal sw
is triggered. @‘

In contrast, procedures used in swallowing therapy include tech: s for
reducing any delay in triggering the pharyngeal swallow, and mero®haryn—
geal transit time and the individual neuromotor actions comprlslhg‘t e pharyn-
geal stage of swallow, as well as all of the techniques used to} ove the oral
preparatory and oral stage of the swallow. Thus, the term sw ing refers to the
entire act of deglutition from placement of food in the through the oral,
pharyngeal, and esophageal stages of the swallow urﬁ e material enters the
stomach through the gastroesophageal junction. T out this book, the term
swallowing rather than feeding is used, as the ogy of deglutition is exam-
ined in all stages, and techniques for modxﬁ(:ﬁé;\of disorders in each stage of the
swallow except the esophageal are dlSCUS@

Signs and Syéﬁﬁoms of Dysphagia

Signs of swallowing difﬁcu@)r dysphagia include but are not limited to the
inability to recognize food; difficulty in placing food in the mouth; inability
to control food or saliva in the mouth; coughing before, during, or after a swal-
low; frequent coughing toward the end or immediately after a meal; recurring
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pneumonia; weight loss when no other reason can be defined; gurgly voice qual-
ity or increase in secretions in the pharynx or chest after a swallow or toward the
end of a meal or after a meal; and patient complaints of swallowing difficulties.
The first task of a swallowing therapist is to identify patients who are at high risk
for oropharyngeal dysphagia. This is usually done in a screening process, which
involves a 10- to 15-minute review of the patient’s chart and a very brief obser-
vation of the patient.

Screening: Identifying the Patient at
High Risk for Oropharyngeal Dysphagia

Screening involves looking for signs and symptoms that the patient is at high
risk for oropharyngeal dysphagia. Screening should involve a quick, efficient,
cost-effective, and safe method for identifying patients at highest risk for oropha-
ryngeal dysphagia in order to refer these patients for an in-depth physiologic
assessment of their swallowing mechanism and identify the underlying anatomic
or physiologic abnormalities so that the clinician can proceed to plan and
implement effective treatment.

Screening procedures identify signs and symptoms of oropharyngeal dys'

phagia. They do not define anatomy or physiology of the oropharynx. To identi Q‘

and distinguish a screening procedure from a diagnostic procedure, the clini
should ask the question, “What information does this procedure provide
The technique is a screening procedure if it provides information 0\\@\;&5‘

ence or absence of symptoms of dysphagia, including aspiration, inefﬁQe t swal-

lowing, such as residual food left in the mouth or pharynx; or be rs such as
gurgly voice or coughing while eating. If the technique proyjdes physiologic
data, such as identification and measurement of the duran a delay in trig-

gering the pharyngeal swallow, poor laryngeal elevation @ﬁ erior motion, poor
tongue base posterior motion, and so forth, it is a diag ocedure. Most dys-
phagic patients are initially identified through s r&xg, which is followed by
an in-depth physiologic diagnostic procedurea ptoms of pharyngeal stage
dysphagia are seen. In some cases, the patie edical diagnosis so frequently
causes pharyngeal dysphagia that it alo icates the immediate need for
an in-depth diagnostic assessment a tlal screening procedures are not
needed. In some situations, the pa@' urse, physician, or dietitian performs
the screening function and ref tient for a radiographic (X-ray) or other
type of in-depth physiologic a ment Even if this is the case, the swallowing
therapist usually completes some form of bedside, clinical assessment prior to the
physiologic evaluation to be sure that the patient is ready and appropriate for a
radiographic or other physiologic study.
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Recently, various clinicians have attempted to identify new procedures for
screening patients for possible oropharyngeal dysphagia. Some of these proce-
dures are considered invasive and may place the patient at high risk; neither
of these characteristics should be present in a screening procedure. These and
other, more appropriate screening procedures are described in Chapter 5. .

The following symptoms of oropharyngeal dysphagia are often observed
during a diagnostic assessment procedure:

1. Aspiration or the entry of food or liquid into the airway below the true
vocal folds

2. Penetration or entry of food or liquid into the larynx at some level down to
but not below the true vocal cords

3. Residue or food that is left behind in the mouth or pharynx after the
swallow

4. Backflow of food from the esophagus into the pharynx andjor from the
pharynx into the nasal cavity

The swallowing therapist’s job is to identify the symptom(s) during a diagnostic
procedure and, from the symptom(s), identify the underlying abnormality{ies)
in anatomy or physiology that cause the symptom(s). In Chapter 4 these symp-
toms observed during diagnostic assessment are related to anatomic and/or phys:
iologic swallowing disorders.

Q.
Complications of Dysphagia ‘Q\\

@ swallowing

ich result from
of pneumonia, or
unt of food or liquid

Pneumonia, malnutrition, and dehydration may be sympto
disotder. In fact, they are also complications of dysphagi
either unsafe swallowing, which causes aspiration and ¢
inefficient swallowing, which results in an insufficie

reaching the stomach. 6

x<Q
Multidisciplin%@%ppmach

The approach to management of sw %’ing disorders discussed here represents
a multidisciplinary model for th valuation and treatment of patients with
a swallowing problem that r@? ral feeding difficult or impossible. In addition
to the swallowing therapist\tie dysphagia team typically includes the patient’s
physician{s), nursing staff, dietitian, occupational therapist, physical therapist,
pharmacist, and radiologist. Although the bedside examination is conducted by
the swallowing therapist, the radiographic examination is usually conducted

Q/Q«

O



6 - Logemann

by both the radiologist and the swallowing therapist (usually the speech—lan-
guage pathologist), and resulting chart notes and recommendations are the con-
sensus of the two professionals. Once a management—therapy program has been
outlined by the swallowing therapist in conjunction with the patient’s attend-
ing physician, the swallowing therapist may involve the nursing staff for day-to-
day carryover of desired procedures, and interacts closely with the dietitian to
ensure adequate nutrition through the program.

The philosophy reiterated throughout this book is that swallowing therapy
is superimposed on continuously adequate nutrition and hydration. Nutrition is
never jeopardized during the course of management of the parient’s swallowing
problem. Thus, from the day of the initial evaluation, the swallowing therapist
must interact closely with the patient’s physicians, nursing staff, and dietitian to
outline the best program to maintain nutrition and increasingly improve the
patient’s swallowing function.

In some settings, the occupational therapist and/or physical therapist may
be serving as the swallowing therapist. In other settings, the occupational thera-
pist may be providing therapy to improve arm and hand control for self-feeding
or may devise feeding devices to assist the patient’s self-feeding. Together with
the physical therapist, the occupational therapist may improve sitting balance
and design optimal seating for the patient.

Establishing the multidisciplinary team is discussed in Chapter 13 of
this text.

Patient Safety

A concern second only to maintenance of adequate nutrition and &ion in
the management of a patient with difficulty in swallowing is safetyefhe patient
during oral feedings if oral feeding is appropriate. In general, ion (entry of
material into the airway below the true vocal cords) should%,g kept to a mini-
mum. Currently, no clear guidelines exist as to the a of aspiration that
can be tolerated by a patient before such complicatiops\as‘aspiration pneumonia
arise. Also, the interaction between such parametg a8 pulmonary function and
tolerance for aspiration is not clearly understoadh\despite the dramatic increase
in research regarding dysphagia. Aspiration’i t to a minimum by giving the
patient only a small amount of materia‘%{ing the bedside clinical examina-
tion, by beginning the radiographic exap{idation with a small amount of material
(generally 1 ml) and increasing vo ds tolerated, and by carefully monitor-
ing, radiographically, the gros Sunt of aspiration the patient experiences
per bolus. Any patient whose @:ation is larger than approximately 10% per
bolus of a particular food consistency despite optimal interventions should be
restricted from eating that consistency of food by mouth. This recommenda-
tion is based on data collected from 50 surgically treated head and neck cancer
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patients who aspirated food postoperatively. Each of these patients was aware of
the aspiration after it entered the airway below the vocal cords, and was able
to expectorate most of the aspirated material. These patients spontaneously
stopped eating the food consistencies on which they had aspiration greater than
approximately 10% because the continuous coughing quickly made their chests
sore and uncomfortable. Patients who could not swallow any food consistency
without more than approximately 10% aspiration stopped eating all foods by
mouth and required nasogastric feedings (Logemann, Sisson, & Wheeler, 1980).
Many physicians consider chronic aspiration of more than small trace amounts
(liquid or solid} as a hazard to normal pulmonary function. Others are more
tolerant of larger amounts of aspiration for short periods of time. This variance
results from each physician’s individual experience and the absence of clear
guidelines for management beyond those presented above.

It is equally important to ensure that a patient’s airway not be blocked by a
bolus of material that may be 100% aspirated. Thus, throughout this text, fre-
quent references are made to the use of small amounts of material initially until
the patient’s swallow is well understood. Small swallows are insufficient to ever
completely block or even severely narrow an adult patient’s airway.

Parient safety during swallowing therapy can also be assured by completing
aradiographic diagnostic examination in addition to any bedside clinical evalua-
tion. A radiographic examination will identify any silent aspirators (i.e., those
patients whose sensitivity is reduced and who aspirate food or liquid w1th0
coughing or other visible or audible sign). Approximately 50% of patients
aspirate do not cough in response to this aspiration. Research has sho@ft at
even the most experienced clinicians fail to identify approximately 40 the
patients who aspirate during a bedside examination (Logemann, Lazgfys)& Jen-
kins, 1982). Also, bedside clinical evaluation is notoriously uw to identify
the anatomic and physiologic cause(s) of the aspiration, i ation that is
necessary for effective treatment planning. Therefore, radi@griphic evaluation
of any patient who is suspected of aspiration is absolutel{h&cessary to (a) iden-
tify the presence of aspiration; (b) define the etiology @e aspiration; {¢) exam-
ine immediate effects of selected treatment pmc%\res and design appropriate
therapy for the patient; and (d) determine the&@p method of nutritional intake
{(i.e., oral, nonoral, or some combination of\@\ wo).

Focus hzs Book

The vast majority of this b@ is devoted to evaluation and treatment of oral
and pharyngeal swallowing disorders. However, some information on esopha-
geal disorders is provided in order for the swallowing therapist to be able to iden-
tify signs and symptoms of esophageal abnormalities. Often, the swallowing
therapist is the first health care professional to take a complete history of the dys-
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phagic patient’s eating complaints from the patient or caregivers. These com-
plaints can point the clinician to the need for an esophageal assessment by a
gastroenterologist in addition to the oropharyngeal evaluation. It is not uncom-
mon for patients with oropharyngeal swallowing disorders to have concurrent
esophageal dysfunction. For example, children born with neurologic impair-
ments have a higher than normal incidence of both oropharyngeal swallow-
ing problems and esophageal abnormalities. Similarly, older individuals (over
age 60) are at higher risk for both acquired oropharyngeal disorders, because of a
stroke, Parkinson’s disease, motor neuron disease, and so on, and esophageal dys-
function, because of their age.

This text provides the clinician with the requisite knowledge base regarding
the anatomy and physiology of the upper aerodigestive tract as swallow coordi-
nates with respiration and phonation, and the available screening and diagnos-
tic tools for assessment of the mechanism during swallow in order to evaluate
the dysphagic patient’s swallowing abnormalities accurately and plan an appro-
priate and effective treatment strategy. The process of evaluation and treatment
of swallowing disorders requires a thorough knowledge base in anatomy and
physiology of the normal mechanism, as well as effects of aging and disease pro-
cesses on the mechanism over time. To effectively and efficiently treat oropha-
ryngeal swallowing disorders, the clinician must be able to define the anatomic
and/or physiologic abnormalities in the mechanism that are causing the swal-
lowing disorders so that treatment can be directed at these underlying abnor—

expensive care and less effective long-term health for the patient when e
ined over the total course of the patient’s management.

This text is not designed to review all of the literature in orophar@ dys-
phagia. Rather, it presents a logical, safe, and efficient physml based
approach to assessment and treatment of oropharyngeal dysphag(}\ sed on my
experience with over 20,000 patients.

’0

References @Q}(Q

Aguilar, N. V., Olson, M. L., & Shedd, D. P. (1979). abilitation of deglurition problems in
patients with head and neck cancer. American J§ f Surgery, 138, 501-507.

Ardran, G., & Kemp, E (1951). The mechanism«f\svallowing. Proceedings of the Royal Society of
Medicine, 44, 1038--1040.

Ardran, G., & Kemp, F. (1956). Closure are%nmg of the larynx during swallowing. British Jour-
nal of Radiology, 29, 205-208.

Ardran, G. M., & Kemp, F. (1967). echanism of the larynx [I: The epiglottis and closure of
the larynx. British Journal of Radiology, 40, 372-389.

Bisch, E. M., Logemann, ]. A., Rademaker, A. W., Kahrilas, P. |, & Lazarus, C. L. (1994). Pharyn-
geal effects of bolus volume, viscosity and temperature in patients with dysphagia resulting

malities, Symptomatic treatment, on the other hand, results in longer, m Q_




Evaluation and Treatment of Swallowing Disorders ¢ 9

from neurologic impairment and in normal subjects. Journal of Speech and Hearing Research,
37, 1041 -1049.

Bosma, ]. F. (1957). Deglutition: Pharyngeal stage. Physiological Reviews, 37, 275-300.

Bosma, J. {1973). Physiology of the mouth, pharynx and esophagus. In M. Paparella & D. Shum-
rick (Eds.), Otolaryngology: Volume 1. Basic sciences and related disciplines (pp. 356-370). Phila-
delphia: Saunders.

Conley, J. {1960). Swallowing dysfunctions associated with radical surgery of the head and neck.
Archives of Surgery, 80, 602 -612.

Davis, ]. W., Lazarus, C., Logemann, ]. A., & Hurst, P (1987). Effect of a maxillary glossectomy pros-
thesis on articulation and swallowing. Journal of Prosthetic Dentistry, 57(6), 715-719.

Dellow, P. (1976). The general physiological background of chewing and swallowing. In B. Sessle &
A. Hannan (Eds.), Mastication and swallowing. Toronto: University of Toronto Press.

Dobie, R. A. (1978). Rehabilitation of swallowing disorders. American Family Physician, 17, 84-95.

Duranceau, C., Letendre, ], Clermont, R., Levisque, H., & Barbeau, A. (1978}. Oropharyngeal dys-
phagia in patients with oculopharyngeal muscular dystrophy. Canadian Journal of Surgery, 21,
326-329.

Fujiu, M., Logemann, . A., & Pauloski, B. R. {1995). Increased postoperative posterior pharyngeal
wall movement in patients with anterior oral cancer: Preliminary findings and possible impli-
cations for treatment. American Journal of Speech-Language Pathology, 4, 24-30.

Gaffney, T., & Campbell, R. (1974). Feeding techniques for dysphagic patients. American Journal of
Nursing, 74, 21942195,

Jacob, P, Kahrilas, P, Logemann, J., Shah, V., & Ha, T. (1989). Upper esophageal sphincter open-
ing and modulation during swallowing. Gastroenterology, 97, 1469-1478.

Kahrilas, P, Dodds, W., Dent, ], Logemann, ], & Shaker, R. {1988). Upper esophageal sphi
function during deglutition. Gastroenterology, 95, 52~62.

Kahrilas, P. ], Lin, S., Logemann, J. A., Ergun, G. A., & Facchini, F. (1993}, Deg]utitinongue
action: Volume accommodation and bolus propulsion. Gastroenterology, 104, @62,
Kahrilas, P. ], Logemann, J. A, Lin, S., & Ergun, G. A. (1992). Pharyngeal clearw(; uring swal-

low: A combined manometric and videofluoroscopic study. Gaszroenteml«@. 03, 128-136.

Kaplan, S. {1951). Paralysis of deglutition. A post poly-poliomyelitis co \on treated by sec-

tions of the cricopharyngeus muscle. Annals of Surgery, 133, 572—

Kirchner, J. A. (1967}, Pharyngeal and esophageal dysfunction: Th&\ osis. Minnesota Medicine,
50,921-924. ’

Lazarus, C., & Logemann, ]. A. (1987). Swallowing dis@in closed head trauma patients.
Archives of Physical Medicine and Rehabilitation, 68, K .

Lazarus, C., Logemann, }. A., & Gibbons, P. (1993). Cts of maneuvers on swallowing function
in a dysphagic oral cancer patient. Head & , 419424,

Lazarus, C. L., Logemann, ]. A., Pauloski, B. ~,§ langelo., L. A, Kahrilas, P ], Mittal, B. B, &
Pierce, M. (1996). Swallowing disorder\jn) head and neck cancer patients treated with radio-
therapy and adjuvant chemotherapy. mgoscope, 106, 1157-1166.

Lazarus, C. L., Logemann, J. A, R aker, A. W., Kahrilas, P. ], Pajak, T., Lazar, R., & Halper, A.
(1993). Effecrs of bolus volutm&/viscosity and repeated swallows in non-stroke subjects and
srroke patients. Archives of Physical Medicine and Rehabilitation, 74, 1066-1070.

Lazzara, GG., Lazarus, C., & Logemann, J. A. {1986). Impact of thermal stimulation on the trigget-
ing of the swallowing reflex. Dysphagia, 1, 73-77.

Q«
~s



10 o Logemann

Leopold, N. A., & Kagel, M. A. (1996). Prepharyngeal dysphagia in Parkinson’s disease. Dysphagia,
11,14-22.

Linde, L., & Westover, J. (1962). Esophageal and gastric abnormalities in dysautonomia. Pediatrics,
29, 303-306.

Linden, P,, & Siebens, A. (1980, November). Videofluoroscopy: Use in evaluation and treatment of
dysphagia. Miniseminar at the American Speech-Language-Hearing Association annual meet-
ing, Detroit.

Logemann, ]. A. (1983). Evaluation and treatment of swallowing disorders. Austin, TX: PRO-ED.

Logemann, ]. (Ed.). (1989). Oral intake disorders after head injury. Journal of Head Trauma Rehabili-
tation, 4(4), 24-33.

Logemann, ]. A. (1993). A manual for videofluoroscopic evaluation of swallowing (2nd ed.). Austin,
TX: PRO-ED.

Logemann, ]. A. (1997). Role of the modified barium swallow in management of patients with dys-
phagia. Otolaryngology—Head and Neck Surgery, 116(3), 335.

Logemann, J., & Bytell, E. (1979). Swallowing disorders in three types of head and neck surgical
patients. Cancer, 44, 1075-1105.

Logemann, ]. A., & Kahrilas, P. . (1990). Relearning to swallow post CVA: Application of maneu-
vers and indirect biofeedback—A case study. Neurology, 40, 1136—-1138.

Logemann, J. A., Kahrilas, P. ]., Cheng, J., Pauloski, B. R., Gibbons, P. ]., Rademaker, A. W., &
Lin, S. (1992). Closure mechanisms of the laryngeal vestibule during swallow. American Jour-
nal of Physiology, 262 (Gastrointestinal Physiology, 25), G338—(G344.

Logemann, ., Kahrilas, P, Hurst, P, Davis, J., & Krugler, C. (1989). Effects of intraoral prosthetlcs
on swallowing in oral cancer patients. Dysphagia, 4, 118-120.

goesophageal dysphagia. Archives of Physical Medicine and Rehabilitation, 70, 767-771

Logemann, ]. A., Lazarus, C., & Jenkins, P. (1982, November). The relationship between c cal
judgment and radiographic assessment of aspiration. Paper presented at the America eech-
Language-Hearing Association annual meeting, Toronto.

Logemann, J. A., Pauloski, B. R., Colangelo, L., Lazarus, C., Fujiu, M., & Kabri \7 J. (1995).
Effects of a sour bolus on oropharyngeal swallowing measure in patients WQK urogenic dys-
phagia. Journal of Speech and Hearing Research, 38, 556—563.

Logemann, ]. A., Pauloski, B. R., Rademaker, A. W., McConnel, F. M ser M A., Cardinale,
S., Shedd, D., Stein, D., Beery, Q., Johnson, J., & Baker, T. (19Q¢peech and swallow func-
uma

tion after tonsil/base of tongue resection with primary clos ! of Speech and Hearing

Research, 36, 918-926.
Logemann, ]. A., Rademaker, A. W., Pauloski, B. R., &@, P J. (1994). Effects of postural

change on aspiration in head and neck surgical nts. Otolaryngology—Head and Neck
Surgery, 110, 222-2127.

Logemann, J. A., Rademaker, A. W., Pauloski , Kahrilas, P. ]., Bacon, M., Bowman, J., &
McCracken, E. (1994). Mechanisms of ery of swallow after supraglottic laryngectomy.
Journal of Speech and Hearing ResearchG?%S -974.

Logemann, ]. A., Shanahan, T., Radr, A. W., Kahrilas, P. J., Lazar, R., & Halper, A. (1993).
Oropharyngeal swallowing after stfoke in the left basal ganglion/internal capsule. Dysphagia,
8, 230-234.

Logemann, J., Kahrilas, P, Kobara, M., & Vakil, N. (1989). The benefit of head rotation on pharyQ



Evaluation and Treatment of Swallowing Disorders o 11

Logemann, J., Sisson, J., & Wheeler, R. (1980). The team approach to rehabilitation of surgically
treated oral cancer patients. In Proceedings of the National Forum on Comprehensive Cancer
Rehabilitation and its Vocational Implications (pp. 222-227).

Margulies, S., Brunt, P, Donner, M., & Silbiger, M. (1968). Familial dysautonomia. A cineradio-
graphic study of the swallowing mechanism. Radiology, 90, 107-112.

McConnel, F. M. S, Mendelsohn, M. S., & Logemann, J. A. (1987). Manofluorography of degluti-
tion after supraglottic laryngectomy. Head & Neck Surgery, 9, 142-150.

Miller, A. (1972). Characteristics of the swallowing reflex induced by peripheral nerve and brain
stem stimulation. Experimental Neurology, 34, 210-222.

Pauloski, B. R., Logemann, ]. A., Rademaker, A., McConnel, F.,, Heiser, M. A., Cardinale, S,
Shedd, D., Lewin, ]., Baker, S., Graner, D., Cook, B., Milianti, F.,, Collins, S., & Baker, T.
(1993). Speech and swallowing function after anterior tongue and floor of mouth resection
with distal flap reconstruction. Journal of Speech and Hearing Research, 36, 267—-276.

Pauloski, B. R., Logemann, ]. A., Rademaker, A. W., McConnel, F. M. S., Stein, D., Beery, Q.,
Johnson, J., Heiser, M. A., Cardinale, S., Shedd, D., Graner, D., Cook, B., Milianti, F., Col-
lins, S., & Baker, T. (1994). Speech and swallowing function after oral and oropharyngeal
resections: One-year follow-up. Head & Neck, 16(4), 313-322.

Rademaker, A. W., Logemann, ]. A., Pauloski, B. R., Bowman, ]., Lazarus, C., Sisson, G., Mili-
anti, F., Graner, D., Cook, B., Collins, S., Stein, D., Beery, Q., Johnson, J., & Baker, T. (1993).
Recovery of postoperative swallowing in patients undergoing partial laryngectomy. Head &
Neck, 15,325-334.

Rasley, A., Logemann, ]. A., Kahrilas, P. ]., Rademaker, A. W., Pauloski, B. R., & Dodds, W. .
{1993). Prevention of barium aspiration during videofluoroscopic swallowing studies: Value
of change in posture. American Journal of Roentology, 160, 1005-1009.

Q/Q«

Robbins, J., Hamilton, ]. W, Lof, G. L., & Kempster, G. B. (1992). Oropharyngeal swallowi Q

normal adults of different ages. Gastroenterology, 103, 823-829.

Robbins, J., Logemann, ]., & Kirshner, H. (1986). Swallowing and speech production iQarkinf
son's disease. Annals of Neurology, 19, 283 -287.

Sloan, R. (1977). Cinefluorographic study of cerebral palsy deglutition. Journal Q@@sa Dental
University, 11, 58-173.

Tracy, J., Logemann, ]., Kahrilas, P, Jacob, P., Kobara, M., & Krugler, C. (‘é&{geliminary obser-
vations on the effects of age on oropharyngeal deglutition. Dysphdgiad4, 90-94.

Veis, S., & Logemann, ]. (1985). The nature of swallowing disord @CVA patients. Archives of
Physical Medicine and Rehabilitation, 66, 372-375. &





