Pediatric Dysphagia
Etiologies, Diagnosis, and Management

Jay Paul Willging, MD
Claire Kane Miller, PhD, MHA, CCC-SLP, BCS-S
Aliza P. Cohen, MA

5521 Ruffin Road
San Diego, CA 92123
e-mail: information@pluralpublishing.com
Website: https://www.pluralpublishing.com

Copyright © 2020 by Plural Publishing, Inc.
Typeset in 10/12 Garamond Book by Flanagan’s Publishing Services, Inc.
Printed in the United States of America by Integrated Books International
All rights, including that of translation, reserved. No part of this publication may be
reproduced, stored in a retrieval system, or transmitted in any form or by any means,
electronic, mechanical, recording, or otherwise, including photocopying, recording,
taping, Web distribution, or information storage and retrieval systems without the prior
written consent of the publisher.
For permission to use material from this text, contact us by
Telephone: (866) 758-7251
Fax: (888) 758-7255
e-mail: permissions@pluralpublishing.com
Every attempt has been made to contact the copyright holders for material originally
printed in another source. If any have been inadvertently overlooked, the publishers will
gladly make the necessary arrangements at the first opportunity.
Library of Congress Cataloging-in-Publication Data:
Names: Willging, Jay Paul, author. | Miller, Claire Kane, author. | Cohen,
Aliza P., author.
Title: Pediatric dysphagia : etiologies, diagnosis, and management / Jay
Paul Willging, Claire Kane Miller, Aliza P. Cohen.
Description: San Diego, CA : Plural Publishing, Inc., [2020] | Includes
bibliographical references and index.
Identifiers: LCCN 2019035306 | ISBN 9781597568647 (paperback) | ISBN
1597568643 (paperback)
Subjects: MESH: Deglutition Disorders — etiology | Deglutition
Disorders — diagnosis | Deglutition Disorders — therapy | Child
Classification: LCC RC815.2 | NLM WI 258 | DDC 616.3/23 — dc23
LC record available at https://lccn.loc.gov/2019035306

Contents
Foreword by Robin T. Cotton
Preface
About the Editors
Acknowledgments
Contributors

xi
xiii
xv
xvii
xix

Part I. Foundations
Section 1. Embryology

1

Embryologic Development of Aerodigestive Structures that
Relate to Swallowing

5

Claire Kane Miller, Aliza P. Cohen, and Jay Paul Willging

Section 2. Neural Control of Swallowing

2

Neural Organization Related to Swallowing

33

Claire Kane Miller, Lisa N. Kelchner, and Jay Paul Willging

3

Cranial Nerves Associated with Swallowing

41

Claire Kane Miller, Lisa N. Kelchner, and Jay Paul Willging

4

Three Phases of Swallowing

49

Claire Kane Miller, Lisa N. Kelchner, and Jay Paul Willging

5

Respiration, Swallowing, and Protective Reflexes

53

Claire Kane Miller, Lisa N. Kelchner, and Jay Paul Willging

Section 3. Oral Motor Development

6

Oral Motor Development

61

Claire Kane Miller, Aliza P. Cohen, and Jay Paul Willging

Section 4. Etiologies

7

Syndromes, Sequences, and Associations

83

Claire Kane Miller, Aliza P. Cohen, and Jay Paul Willging

8

Neurologic Etiologies

93

Claire Kane Miller, Aliza P. Cohen, and Jay Paul Willging

		
v

vi

Pediatric Dysphagia: Etiologies, Diagnosis, and Management

9

Structural Etiologies

105

Claire Kane Miller, Aliza P. Cohen, and Jay Paul Willging

10

Respiratory Conditions

119

Claire Kane Miller, Aliza P. Cohen, and Jay Paul Willging

11

Cardiac Conditions

123

Claire Kane Miller, Aliza P. Cohen, and Jay Paul Willging

12

Functional Disorders of the Esophagus

139

Claire Kane Miller, Aliza P. Cohen, and Jay Paul Willging

13

Functional Disorders of the Gastrointestinal Tract

143

Claire Kane Miller, Aliza P. Cohen, and Jay Paul Willging

14

Sensory Processing Disorders

147

Claire Kane Miller, Jennifer Maybee, Aliza P. Cohen, and Jay Paul Willging

15

Metabolic Disorders

151

Claire Kane Miller, Aliza P. Cohen, and Jay Paul Willging

16

Psychosocial and Behavioral Disorders

155

Claire Kane Miller, Lori Vincent, Aliza P. Cohen, and Jay Paul Willging

Section 5. Genetics

17

Genetic Syndromes and Disorders and Their Associated
Feeding Issues

161

Claire Kane Miller, Aliza P. Cohen, and Jay Paul Willging

Part II. Clinical and Instrumental Assessment
Section 6. Interdisciplinary Feeding Team

18

Team Infrastructure and Function

199

Claire Kane Miller, Aliza P. Cohen, and Jay Paul Willging

19

Role of the Pediatric Otolaryngologist

203

Jay Paul Willging

20

Role of the Pulmonologist

213

Dan T. Benscoter

21

Role of the Pediatric Gastroenterologist

231

Vincent Mukkada, Aliza P. Cohen, and Jay Paul Willging

22

Role of the Registered Nurse

241

Candace J. Hochstrasser

23

Role of the Nurse Practitioner
Candace J. Hochstrasser

243

	Contents

24

Role of the Registered Dietitian

249

Amy E. Reed

25

Role of the Pediatric Speech-Language Pathologist

259

Claire Kane Miller

26

Role of the Occupational Therapist

265

Elizabeth J. Kirby

27

Role of the Social Worker

271

Sarah M. Weller

28

Case Study Reflecting Interdisciplinary Feeding Team Approach

281

Claire Kane Miller

Section 7. Oral Motor Feeding Assessment

29

Clinical Oral Motor Feeding Assessment

289

Claire Kane Miller, Aliza P. Cohen, and Jay Paul Willging

Section 8. Instrumental Assessment

30

The Videofluoroscopic Swallowing Study

329

Claire Kane Miller, Steven J. Kraus, Aliza P. Cohen, and Jay Paul Willging

31

Fiberoptic Evaluation of Swallowing

361

Claire Kane Miller, Aliza P. Cohen, and Jay Paul Willging

32

Adjunctive Diagnostic Testing in the Evaluation of
Pediatric Dysphagia

397

Charles M. Myer IV, Claire Kane Miller, Aliza P. Cohen,
and Jay Paul Willging

Section 9. Assessment and Management of Feeding and
Swallowing Issues in the Neonatal Intensive Care Unit

33

Classification of Neonatal Intensive Care Units

415

Claire Kane Miller, Alison S. Riley, Brenda K. Thompson, and Ann Clonan

34

Selective Conditions Frequently Seen in the Neonatal Intensive
Care Unit

421

Claire Kane Miller, Alison S. Riley, Brenda K. Thompson, and Ann Clonan

35

The Neonate in the Neonatal Intensive Care Unit Environment

435

Claire Kane Miller, Alison S. Riley, Brenda K. Thompson, and Ann Clonan

36

Feeding Assessment of Neonates in the Neonatal Intensive
Care Unit

441

Claire Kane Miller, Alison S. Riley, Brenda K. Thompson, and Ann Clonan

37

Therapeutic Interventions in the Neonatal Intensive Care Unit
Claire Kane Miller, Alison S. Riley, Brenda K. Thompson, and Ann Clonan

449

vii

viii

Pediatric Dysphagia: Etiologies, Diagnosis, and Management

Part III. Management of Pediatric Dysphagia
Section 10. Overview of Treatment Strategies

38

Overview of Treatment Strategies

467

Claire Kane Miller, Aliza P. Cohen, and Jay Paul Willging

39

Management of Feeding Issues in Infants and Children with
Craniofacial Anomalies

491

Claire Kane Miller, Aliza P. Cohen, and Jay Paul Willging

40

Management of Dysphagia in Children with Underlying
Neurogenic Conditions

519

Claire Kane Miller, Aliza P. Cohen, and Jay Paul Willging

Section 11. Sensory Processing Disorders

41

Sensory Processing Disorders and Regulatory Issues that
Affect Feeding

553

Claire Kane Miller and Jennifer Maybee

42

Interventions for Sensory Processing Disorders

565

Claire Kane Miller and Jennifer Maybee

Section 12. Behavioral Feeding Disorders and
Intervention Strategies

43

Behavioral Feeding Disorders

581

Claire Kane Miller and Lori B. Vincent

44

Behavioral Assessment

587

Claire Kane Miller and Lori B. Vincent

45

Behavioral Feeding Interventions

593

Claire Kane Miller and Lori B. Vincent

Section 13. Management of Gagging, Retching, and
Tube Feeding Issues

46

Management of Gagging, Retching, and Tube Feeding Issues

617

Therese O’Flaherty, Aliza P. Cohen, and Jay Paul Willging

Part IV. Evidence-Based Practice
Section 14. Evidence-Based Practice and Assessing Outcomes
in Pediatric Dysphagia

47

Levels of Evidence
Claire Kane Miller

633

	Contents

48

Components of Evidence-Based Practice

637

Claire Kane Miller

49

Establishing Care Recommendations, Clinical Pathways, and
Treatment Protocols

647

Claire Kane Miller

50

Integrating Functional Outcomes in the Dysphagia
Treatment Plan

657

Claire Kane Miller

Part V. Ethics in Pediatric Dysphagia
Section 15. Ethics in Pediatric Dysphagia

51

Ethics in Pediatric Dysphagia

665

Candace Ganz and Claire Kane Miller

Index

685

ix

Foreword
It is indeed an honor to write this foreword
and to have personally been at the forefront
of the conceptual and clinical change that
transformed the model of care for children
with airway and swallowing issues. The traditional fragmented approach became one
in which all involved clinical specialists
evaluated the patient and together developed an integrated management plan — an
interdisciplinary team approach. The interdisciplinary feeding team at Cincinnati
Children’s Hospital Medical Center exemplifies this holistic, cohesive model of care.
The team began as a pilot project in 1987,
with the mission of optimizing the wellbeing of children with complex feeding
and swallowing issues. Since that time, we
have become leaders of medical treatment
offered in this format.
Given the remarkable advancements in
medical care that have been made over the
past several decades, the number of children
with complex syndromes and disorders pre-

senting to medical centers across the nation
has dramatically increased. Many of these
children experience difficulties with safe
oral feeding and require input from clinicians with special expertise in pediatric dysphagia. Our interdisciplinary feeding team,
along with other experts in various aspects
of patient care, has written a comprehensive and unparalleled text designed to lay
the foundation for an understanding of the
embryologic, anatomic, neurogenic, cognitive, and behavioral components of dysphagia. They have also familiarized readers with
the disorders and syndromes associated
with dysphagia, the complexities of clinical decision making, the ethical issues often
involved in patient care, and most important, the need to strive for evidence-based
approaches to treatment. In sum, they have
shared their philosophy for collaborative
care, their respect for the knowledge and
skills of multiple clinical disciplines, and a
willingness to learn from others.
Robin T. Cotton, MD, FRCS(C), FACS
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Preface
Medical advancements in neonatal and pediatric care over the past several decades have
led to the increased survival of infants and
children with a wide spectrum of congenital conditions, syndromes, and sequences,
many of which are associated with physiologic and anatomic abnormalities that result
in feeding and swallowing disorders. Given
the complexity of these patients, providing
optimal care requires a multidisciplinary
approach in which all involved health care
professionals must not only assess the
patient from the perspective of their own
discipline, but must understand and appreciate the input and expertise of other team
members. Our book reflects this model of
care, including chapters written by members of the Interdisciplinary Feeding Team
at Cincinnati Children’s Medical Center. We
cover the roles played by our medical subspecialists in otolaryngology, pulmonology,
and gastroenterology as well as the roles
of the nurse, advanced nurse practitioner,
dietitian, speech-language pathologist,
occupational therapist, psychologist, and
social worker.
Our book is divided into five parts. In
Part I, we provide readers with an overview
of the embryologic development of aerodigestive structures that relate to swallowing,
an introduction to key structures involved
in the neural control of swallowing, a synopsis of oral motor development, a discussion of the various etiologic categories of

swallowing disorders, and an overview
of genetic disorders associated with feeding and swallowing issues. Part II covers
the clinical and instrumental assessment
of patients, including the interdisciplinary
feeding team approach, the specific diagnostic tests commonly used in assessing
feeding issues, the classification of neonatal intensive care units, and the assessment
and management of feeding and swallowing issues encountered in the neonatal
intensive care unit. Part III focuses on the
management of pediatric dysphagia, covering a wide range of treatment strategies
and interventions for children with various
categories of feeding disorders. In Part IV,
we present an introduction to the concept
of evidence-based medicine, an important
component of decision-making in regard to
treatment, and a topic that we have emphasized throughout the text. Part V presents a
brief overview of the role of ethics in health
care and in treating dysphagic children.
It is our hope that the information in
this text expands the knowledge of clinicians involved in the care of dysphagic
patients, assists them in clinical problem
solving and decision making, and inspires
them to develop multidisciplinary models of care at their own institutions. This
approach optimizes the outcomes of an
extremely diverse population of complex
patients, all of whom present with conditions and accompanying dysphagia.
Jay Paul Willging
Claire Kane Miller
Aliza P. Cohen
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Psychosocial and Behavioral Approaches to Treatment
A Multidisciplinary Approach to Treatment
Introduction
Failing to recognize the need for intervention in dysphagic children or selecting inappropriate treatment strategies may result in
potentially serious respiratory, nutritional,
and developmental consequences. Decision
making regarding appropriate therapeutic
options for infants and children therefore
requires an in-depth understanding of underlying conditions, oral sensorimotor function, and swallowing physiology. However,
this knowledge alone does not ensure positive therapeutic outcomes.
Successful treatment also requires the
ability of clinicians to teach specific management techniques and strategies to parents (or caretakers) and patients, thereby
increasing the likelihood that implementation of these approaches will carry over to
the home environment. To this end, establishing appropriate treatment goals and
closely monitoring patient response and
progress during treatment are essential.
The dysphagia treatment paradigm consists of both indirect and direct approaches
that are tailored to the needs of each patient.
Direct approaches consist of maneuvers or
specific exercises to change the physiology
of the swallow, whereas indirect strategies refer to compensatory techniques to
eliminate the symptoms of dysphagia and
improve the safety and efficiency of feeding
and swallowing. This chapter presents the
reader with a general overview of the various components of these two broad therapeutic approaches (Appendix 38–1).

Habilitation Versus
Rehabilitation
The terms habilitation and rehabilitation
both refer to the process of learning skills.

The key difference between these terms is
that habilitation refers to learning new skills,
whereas rehabilitation refers to regaining
skills that have been lost. Unlike adults,
who may undergo rehabilitation following
a stroke to regain the skills needed for efficient oral intake and safe swallowing, infants
and children may not have yet developed
the necessary oral sensorimotor skill set. It
is possible that the normal developmental
sequence during which oral sensorimotor
skills are acquired for feeding may be disrupted secondary to medical conditions that
preclude exposure to oral feeding during
critical learning periods. The lack of essential
sensory stimulation may negatively impact
the normal trajectory of sensorimotor skill
development for feeding. Treatment must
therefore focus on providing compensatory
strategies for eliciting the oral sensorimotor
skill sequence that normally emerges (eg,
learning to coordinate the suck–swallow
sequence during bottle feeding, learning to
develop spoon-feeding skills).
Box 38–1
Direct therapeutic strategies include techniques intended to change the physiology of the swallow to improve airway protection and swallowing efficiency. Compensatory strategies are techniques that
have an immediate but short-term effect
on swallowing and are designed to improve swallowing efficiency and safety.

Direct Therapeutic
Maneuvers and Exercises
Problems in the feeding and swallowing
process can occur secondary to failure of the
airway protection complex during the swallow, decreased bolus propulsive forces to

38. Overview of Treatment Strategies

drive the bolus from the oral cavity through
the hypopharynx and into the esophagus,
or due to a combination of these issues.
Instrumental swallowing studies provide
insight into the physiologic aspects of the
oropharyngeal and cervical esophageal
phases of the swallow that are affected.
Direct rehabilitation maneuvers and exercises are used in treatment to improve the
physiology of the swallow, to improve airway protection during the swallow, and to
increase the efficiency of the swallow.
Box 38–2
Although the use of direct maneuvers
and exercises requires the ability to
comprehend directions and may be difficult for some children, there are specific pediatric conditions in which direct
rehabilitative strategies may be applied
even when comprehension is limited
(eg, recovery from a stroke or airway
surgery).*
*Miller CK, Linck J, Willging JP. Duration and
extent of dysphagia following pediatric airway
reconstruction. Int J Pediatr Otorhinolaryngol.
2009;73(4):573–579.
Miller CK, Kelchner LN, de Alarcon A, Willging
JP. Compensatory laryngeal function and airway protection in children following airway
reconstruction. Ann Otol Rhinol Laryngol.
2014;123(5):305–313.

In view of the fact that direct strategies
and outcomes have been studied primarily in adults, only limited empiric evidence
exists to support the use of these strategies in children. Due to the wide range
of etiologies associated with dysphagia in
infants and children, well-controlled randomized trials to investigate the efficacy
of these strategies are difficult to conduct.
Continued research is, however, under way
to strengthen the evidence base for the use
of direct maneuvers in specific populations. This information will further validate
selected treatment approaches.
Dysphagia treatments are based on
the specific physiologic impairment in the
oropharyngeal and pharyngeal swallow-

ing process; for example, impaired lingual
motion for bolus manipulation and control,
delayed initiation of oral bolus transport,
latent initiation of the pharyngeal swallow,
and incomplete hypopharyngeal clearance
following the swallow due to decreased
bolus driving forces. Strategies for addressing the specific components of swallowing
dysfunction are described below.

Intraoral Bolus Hold
The intraoral bolus hold is a strategy to improve airway protection during swallowing.
The patient is instructed to hold the bolus
orally prior to the transfer of the bolus for
swallowing in order to allow time for achieving volitional airway closure. This strategy
requires the patient to maintain lip closure
and sustained tongue control to maintain
the position of the bolus intraorally prior
to transferring it for swallowing.

Double Swallow
For patients who need to clear residual
material in the hypopharynx caused by
decreased strength of pharyngeal constriction following the initial swallow, the use
of a sequential double swallow is advantageous. The efficacy of the double swallow
in clearing the hypopharynx may be objectively assessed during a videofluoroscopic
swallow study (VFSS) or fiberoptic endoscopic evaluation of swallowing (FEES).

Supraglottic Swallow Sequence
The supraglottic swallowing sequence may
be used to improve airway protection during swallowing in patients who have undergone procedures that involve alteration of
laryngeal anatomy. The goal of this technique is to close the supraglottic and glottic
areas before material is transferred for the
swallow, thereby ensuring airway protection. The supraglottic sequence in adults
as described by Logemann1 is composed of
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four steps: (1) taking a deep breath, (2) holding the breath, (3) continuing to hold the
breath during the swallow, and (4) coughing
immediately after the swallow. In children
with an appropriate comprehension level,
this may be accomplished by using a series
of simple picture sequences to teach the
steps. In some clinical scenarios, modification of this sequence is required. As an
example, the modified sequence in children
following airway reconstruction consists of
five steps: (1) coughing to clear prior to
accepting food or liquid, (2) oral holding
of the bolus prior to transferring it for the
swallow, (3) holding the breath before and
during transfer for the swallow, (4) holding
the breath during the swallow, and (5) gentle coughing to clear following the swallow. The use of a thickened fluid bolus has
been found to assist patients in maintaining control of the bolus while learning the
sequence. Once the sequence is learned,
introduction of small presentations of easily managed solids as well as single sips of
liquid may be introduced.
Box 38–3
The cough serves to expel food material that has inadvertently fallen into the
larynx.

Effortful Swallow
The effortful swallow is used to increase the
posterior “push” motion of the tongue base
during the swallow and may assist with
clearing the bolus from the vallecular space.
Verbal directions such as “push as hard as
you can with your tongue against the roof
of your mouth while you swallow,” “swallow hard with all of your muscles,” and
“squeeze my hand as you swallow hard”
can be used by the clinician to help the
child exert some volitional pressure against
the palate and at the tongue base. The effect
of the effortful swallow may be directly
assessed during either VFSS or FEES. This
maneuver may also be assessed with dif-

ferent consistencies of food and liquid to
determine its effect.

Head Rotation
In children with unilateral paresis of the
pharynx, clearance of material from the
hypopharynx on the affected side will be
impaired. Head rotation toward the paralyzed side has been shown to close off
this side from the bolus pathway, thereby
improving clearance.1 Children who demonstrate a unilateral impairment and who
can follow directions pertaining to rotating
their head during the swallow may benefit
from this strategy. The anteroposterior view
during VFSS or head rotation during FEES
will reflect the potential benefit of the head
rotation technique.

Oral Motor Exercises
Direct interventions that target the strength
and range of oral motor movements are
referred to as oral motor exercises. These
exercises include active range of motion,
stretching, strength training, passive exercises, and sensory applications. Although
techniques and tools for incorporating oral
motor exercises into the dysphagia treatment plan for both infants and children are
available, empirical evidence to support the
effectiveness of specific oral motor exercises and exercise protocols is scant, with
few controlled studies reporting dose, frequency, and subsequent outcomes across
pediatric populations. In addition, methods
for the measurement of the tone, weakness,
or strength of oral motor and pharyngeal
musculature are not widely available.3 See
Chapter 40 for additional discussion on oral
motor exercises and therapeutic efficacy.
Box 38–4
Sensory treatment strategies may include
the use of modalities such as cold, vibration, or electrical stimulation in conjunction with active exercises.
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Clinicians must stay apprised of existing and emerging evidence for diagnostic
tools and interventions in order to make
evidence-based treatment decisions. To
this end, the American Speech-LanguageHearing Association (ASHA) National Center
for Evidence Based Practice provides up-todate evidence-based systematic reviews to
identify, evaluate, and synthesize the state
of current evidence regarding various treatment strategies.

Indirect Compensatory
Techniques
Most dysphagia treatment in children involves
the use of indirect compensatory techniques.
Approaches to treatment primarily comprise
alterations in positioning, the use of sensory
input to facilitate motor action, the use of
specific feeding strategies and specialized
equipment, and bolus modification using
differing food textures and liquid viscosities.
The therapist and the family work together
to develop an overall treatment strategy
appropriate for each patient. In developing
individual strategies, the therapist must be
sensitive to socioeconomic and cultural factors that may be a barrier to carrying out the
plan in the home environment.

Alterations in Positioning
Establishing optimal positioning for both
non-nutritive and nutritive activities is fundamental to the treatment process. Proper
alignment of the head, neck, trunk, and extremities facilitates coordinated oral motor
movements and the respiratory support needed for safe swallowing. The optimal position
for infant feeding includes the head and neck
being in a neutral to slightly flexed position, with neutral alignment of the trunk
and orientation of the head and extremities
about the body midline. Positioning recommendations during treatment depend on the
patient’s underlying muscle tone and postural control. Observation of head, neck, and

trunk control, the hips and pelvis, and the
shoulder girdle provides the speech-language pathologist (SLP) with information
pertinent to optimal positioning during nonnutritive or nutritive activities. Input from an
occupational or physical therapist regarding underlying muscle tone and the implications for positioning is often advantageous.
Variations in infant positioning may
assist in facilitating coordination of respiration and swallowing during feeding. For
example, the rationale for using side-lying
positioning during feeding is to facilitate
midline positioning of the upper and lower
extremities, increase postural stability, and
decrease arching of the back. Such positioning protects the airway during respiration
by using gravitational forces to direct the
flow of milk away from the airway. Descriptions of side-lying to relieve upper airway
obstruction with feeding are primarily
based on clinical expertise, with the rationale that the traditional cradle-hold position
may allow gravity to pull the tongue into
the pharynx. In contrast, side-lying or prone
positioning may minimize the gravitational
pull on the tongue. Evidence for using sidelying positioning during feeding in preterm
infants is mixed. Some investigators have
found that it promotes better regulation of
breathing and allows infants to maintain
physiologic stability throughout feeding.
Others have reported that side-lying does
not make an appreciable difference in the
duration of time necessary to achieve full
oral feedings in comparison to other positioning options.4–6
Some infants and children may hyperextend the head and neck to compensate
for respiratory difficulties, significant extensor spasticity, or cervical spine anomalies.
Excessive head and neck hyperextension
is counterproductive to safe and efficient
feeding, and slight modifications to help
align the head and neck to the trunk are
often necessary. Given the degree of impairment in craniocervical postural control in
some patients, positioning with the head in
the midline or with head flexion may not
be possible or practical. Specialized adap-
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tive seating may therefore be necessary
to establish and maintain individualized
optimal positioning for feeding. Positioning options for infant feeding and their
rationale are presented in Table 38–1 and
illustrated in Figure 38–1. Positioning considerations for older infants, toddlers, and
children are summarized in Table 38–2 and
depicted in Figure 38–2.

Oral Sensorimotor Therapy
The goal of sensorimotor therapy is to modify abnormal movement patterns during
specific tasks through the use of structured
sensory input. The use of this approach
was first proposed for the treatment of
abnormal movement patterns in patients
with neuromuscular disorders such as cerebral palsy.7 It has since been adapted for
the treatment of feeding, swallowing, and
speech disorders in these children. Specific sensory input is selected to influence
exteroceptive (contact) sensations to assist
with modifying the functional adequacy of
oral movement patterns.8 Such treatment

models require assessment of oral reflexes,
oral tactile sensitivity, oral movement coordination, and body postural control during
feeding. The treatment plan incorporates
optimal positioning for feeding, provision
of oral tactile input prior to feedings, and
hands-on interventions during a feeding
activity. Components of the sensorimotor
therapeutic approach have been used in
clinical practice, integrating five basic treatment principles described by Sheppard.8
1. Therapeutic strategies are chosen to
target a specific neuromuscular impairment following assessment of respiratory
support for feeding, postural control,
and oral motor manipulation skills.
2. Optimal postural alignment and positioning is essential, with external assist
provided as needed to maintain upright
positioning with appropriate support
for the feet and hips, and to maintain stability of the upper extremities,
the shoulder girdle, and the neck and
head. Adjustments to postural support
are made as needed during the feeding
task.

Table 38–1. Positioning Options and Rationale for Non-Nutritive and Nutritive Activities
in Infants
Type of
Position

Rationale

Cradle

Traditional positioning for feeding; infant is held in a cradled position in
the feeder’s arms with midline orientation of the head, neck, and trunk;
infant can be brought into more upright position as needed

En face

Infant is positioned on the feeder’s lap; the feeder’s hand supports the
infant’s head, neck, and trunk; maximal control of head is possible.

Side-lying

Infant is positioned on its side on feeder’s lap, head at the top of the lap
and bottom against the feeder’s stomach; head, neck, and trunk are in
alignment and hips are flexed at 90 degrees
May promote physiologic stability by enhancing respiratory support (less
antigravity movement during respiration); decreases gravitational flow of
milk; allows for increased control
May relieve airway obstruction and facilitate feeding synchrony

A

Figure 38–1. Positioning
options for infant feeding.
A. Side-lying position.
B. Traditional cradle position.
C. Supported upright position.

B

C
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Table 38–2. Seating Options for Older Infants and Toddlers
Seating Options

Characteristics

Traditional infant seat
with tray

Various options available, some may be tilted to position
infant from semi-upright to upright position; side rolls and
seat straps may provide extra support to maintain optimal
positioning

Hook-on seat

Seat hooks onto table with clamps; safety harness for safety
and positioning

Specialized therapeutic
seating

Rifton™ seat; Special Tomato™ chair; Tumble Form™ seat

Standard highchair with
tray

Many options available; may recline to allow for changes
in upright to reclined positioning; adjustable heights on
some chairs; seat belt harnesses to maintain stability and
positioning in chair

Booster seat

Child must be able to sit independently; seat belt for
safety, with strap between legs to prevent slipping; does
not recline; may assist with transition to table from other
seating options

Toddler table and chairs

Readily available; child must be able to sit independently;
chair height should allow child’s feet to rest on floor for
postural stability

A

B

Figure 38–2. Positioning option for older infants, toddlers, and children. A. Toddler Rifton™ seat. B. Tumble Form™ seat. continues
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