This is a temporary file for OCLP Adv 2025 due to shipping issues. This is intended
for individual use. DO NOT forward or share this electronic version.
CATHERINE WATSON GENNA

SUPPORTING
SUCKING SKILLS

in Breastfeeding Infants

FOURTH EDITION



FreeText
This is a temporary file for OCLP Adv 2025 due to shipping issues. This is intended for individual use. DO NOT forward or share this electronic version.


SUPPORTING
SUCKING SKILLS

in Breastfeeding Infants

FOURTH EDITION

Catherine Watson Genna, BS, IBCLC
Woodhaven, New York


FreeText
This is a temporary file for OCLP Adv 2025 due to shipping issues. 
This is intended for individual use. 
DO NOT forward or share this electronic version.


x

World Headquarters
Jones & Bartlett Learning
25 Mall Road

Burlington, MA 01803
978-443-5000
info@jblearning.com
www.jblearning.com

Jones & Bartlett Learning books and products are available through most bookstores and
online booksellers. To contact Jones & Bartlett Learning directly, call 800-832-0034, fax 978-
443-8000, or visit our website, www.jblearning.com.

Substantial discounts on bulk quantities of Jones & Bartlett Learning publications are
available to corporations, professional associations, and other qualified organizations. For
details and specific discount information, contact the special sales department at Jones &
Bartlett Learning via the above contact information or send an email to

specialsales @jblearning.com.

Copyright © 2023 by Jones & Bartlett Learning, LLC, an Ascend Learning Company

All rights reserved. No part of the material protected by this copyright may be reproduced or
utilized in any form, electronic or mechanical, including photocopying, recording, or by any
information storage and retrieval system, without written permission from the copyright owner.

The content, statements, views, and opinions herein are the sole expression of the respective
authors and not that of Jones & Bartlett Learning, LLC. Reference herein to any specific
commercial product, process, or service by trade name, trademark, manufacturer, or
otherwise does not constitute or imply its endorsement or recommendation by Jones &
Bartlett Learning, LLC and such reference shall not be used for advertising or product
endorsement purposes. All trademarks displayed are the trademarks of the parties noted
herein. Supporting Sucking Skills in Breastfeeding Infants, Fourth Edition is an independent
publication and has not been authorized, sponsored, or otherwise approved by the owners of
the trademarks or service marks referenced in this product.

There may be images in this book that feature models; these models do not necessarily
endorse, represent, or participate in the activities represented in the images. Any screenshots
in this product are for educational and instructive purposes only. Any individuals and scenarios
featured in the case studies throughout this product may be real or fictitious but are used for
instructional purposes only.

The authors, editor, and publisher have made every effort to provide accurate information.
However, they are not responsible for errors, omissions, or for any outcomes related to the
use of the contents of this book and take no responsibility for the use of the products and
procedures described. Treatments and side effects described in this book may not be



applicable to all people; likewise, some people may require a dose or experience a side effect
that is not described herein. Drugs and medical devices are discussed that may have limited
availability controlled by the Food and Drug Administration (FDA) for use only in a research
study or clinical trial. Research, clinical practice, and government regulations often change the
accepted standard in this field. When consideration is being given to use of any drug in the
clinical setting, the healthcare provider or reader is responsible for determining FDA status of
the drug, reading the package insert, and reviewing prescribing information for the most up-to-
date recommendations on dose, precautions, and contraindications, and determining the
appropriate usage for the product. This is especially important in the case of drugs that are
new or seldom used.

25545-4

Production Credits

Vice President, Product Management: Marisa R. Urbano

Vice President, Content Strategy and Implementation: Christine Emerton
Director, Product Management: Matthew Kane

Product Manager: Tina Chen

Director, Content Management: Donna Gridley

Manager, Content Strategy: Carolyn Pershouse

Content Strategist. Paula-Yuan Gregory

Director, Project Management and Content Services: Karen Scott
Manager, Program Management: Kristen Rogers

Project Manager: Angela Montoya

Senior Digital Project Specialist: Angela Dooley

Senior Product Marketing Manager: Lindsay White

Content Services Manager: Colleen Lamy

Vice President, Manufacturing and Inventory Control: Therese Connell
Product Fulfillment Manager: Wendy Kilborn

Composition: S4Carlisle Publishing Services

Project Management: S4Carlisle Publishing Services

Cover and Text Design: Briana Yates

Senior Media Development Editor: Troy Liston

Rights & Permissions Manager: John Rusk

Rights Specialist: Maria Leon Maimone

Cover Image (Title Page, Chapter Opener): © wong sze yuen/Shutterstock
Printing and Binding: McNaughton & Gunn

Library of Congress Cataloging-in-Publication Data

Names: Genna, Catherine Watson, editor.

Title: Supporting sucking skills in breastfeeding infants / [edited by] Catherine Watson Genna.
Description: Fourth edition. | Burlington, MA : Jones & Bartlett Learning, [2023] | Includes
bibliographical references and index.

Identifiers: LCCN 2022011515 | ISBN 9781284255386 (paperback)

Subjects: MESH: Breast Feeding | Lactation--physiology | Infant, Newborn | BISAC: HEALTH &
FITNESS / Breastfeeding

Classification: LCC RJ216 | NLMWS 125 | DDC 649/.33--dc23/eng/20220608

LC record available at https://iccn.loc.gov/2022011515

6048




Printed in the United States of America
262524232210987654321

Y

Adv 2025 due to shipping issues.
Inte d for individual use.

This is a temporary file f
ar share this electronic version.

This4
DO NOT

O


FreeText
This is a temporary file for OCLP Adv 2025 due to shipping issues. 
This is intended for individual use. 
DO NOT forward or share this electronic version.


This book is dedicated to the families who celebrate new lives, and those who mourn lost ones.
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Foreword to the Fourth Edition

“What is laid down, ordered, factual is never enough to embrace the whole truth: life
always spills over the rim of every cup.”

—Boris Pasternak

As | contemplate this foreword to the fourth edition of Supporting
Sucking Skills in Breastfeeding Infants, | am reminded of all the
parents, babies, and professionals | have had the privilege of helping
over the past 40-plus years. When | began helping breastfeeding
families, my patients were usually premature babies who had been
transferred to the step-down unit on the pediatric floor | worked on. |
was young, and knew next to nothing about lactation. | was not much
help to those early patients, and | yearned to know more, and to do
better for those needing my assistance. After the birth of my first
daughter, | read The Womanly Art of Breastfeeding, and after my
second daughter, | became a La Leche League Leader. As luck
would have it, | then transferred to the postpartum floor, and became
even more curious about breastfeeding. | had my own experiences,
but no real science or skill. My curiosity excited me and motivated me
to learn all | could.



The Internet was still fairly new in 1992, at least for popular use. |
had some experience with Listserv lists, and wrote a letter to the
Journal of Human Lactation to gauge their interest in creating one
around human lactation. Their interest was surprisingly strong. Those
of us assisting with lactation (whether peers or health professionals)
were spread out, often with no local colleagues and not much in the
way of professional practice guidelines. It was difficult, and often
disappointing, for those trying to breastfeed, and for me as a
clinician. | learned nothing about breastfeeding in nursing school.
What | knew, | learned from my own experiences, and from the La
Leche League.

Lactnet began in 1995. My main goal was to bring together those
people who shared my desire to better learn how to help mothers
and babies. | wanted to cast the net wider than my home state of
Vermont. | wanted to bring passionate professionals together to build
our knowledge base. As Lactnet grew, so began electronic worldwide
lactation networking. Lactnet had a host of specialties represented:
neonatologists, pediatricians, pharmacologists, nurses, International
Board-Certified Lactation = Consultants (IBCLCs), volunteer
counselors, speech and language pathologists, occupational
therapists, physiologists, and other professionals who shared ideas
that often became staples in my lactation “toolkit.” Catherine Watson
Genna was an early Lactnet contributor, and her contributions to our
field’s scientific base was as unparalleled then as it is now.

Breastfeeding has sustained humanity throughout time, with some
exceptions. However, lactation science is in its infancy. Viewing
lactation through the scientific process will help us all improve our
work. Examining the outcomes of our care and revising our practices
in response are Vvital to learning and growing as a profession. This
book is seminal, in that it is a focused scientific study of many infant-
related lactation challenges. Its contents help us to view lactation with
critical examination of what the challenges are now, and it outlines the
path we need to take to continue building a reliable body of
knowledge. The extreme pressures of medicalized birth,
breastfeeding mythology, social isolation, poverty, prejudice, and the
abyss in societal supports such as paid parental leave and child care



inflict profound damage on these early relationships. Western culture
is cruel to new families, in many ways.

As lactation professionals, what can we do to help families in the
face of these pressures? | believe that we can improve this muilti-
causal implosion of breastfeeding by systematically observing what is
actually happening physically between a mother and a baby. By being
scientists ourselves, we can build our knowledge base, document our
observations, and test them with as much intellectual honesty as we
can muster. We can mentor and guide those who ask for our help in
learning. We can go the extra mile to help those in need.

New breastfeeding couples are often discharged early, after
extremely difficult births. A large percentage of births (nearly 30% or
more in some areas of the United States) are surgical. Birthing
parents have often been traumatized, feeling they and their child were
in mortal peril and they had no choices over what happened to them.
They are short on sleep and support, and long on piles of instructions
that they are too busy and exhausted to plow through. Parents are
often isolated and alone, with massive expectations like having their
infant sleep through the night and returning to a pre-pregnancy body
in mere weeks. Parents are worried that they may harm their babies,
between the intimidating hospital culture and the contradictory views
of self-appointed parenting experts. Many have had difficult or
medicalized births that leave them swimming in a sea of self-doubt.
While some countries have consistent postpartum breastfeeding
support, in others, such as the United States, it is woefully
inadequate. We need to continue to grow, mentor, and fund lactation
scientists to build our skill base and to help families overcome the
various landmines that can make breastfeeding so very difficult.

Things are better than they were in the early 1980s, when | worked
with new families of premature babies and had my own first child.
There are Baby-Friendly Hospitals. More hospital staff have some
training in breastfeeding management. Unfortunately, inadequate
staffing restricts how promptly and for how long lactation
professionals or nurses can assist new families. Once home, lactation
support is infrequently covered by insurance, and therefore out of
reach for many families. Lack of lactation support can take the form



of geographic gaps in lactation consultant availability, inability to find a
comfortable fit due to lack of diversity in the profession, or ineffective
help from poorly prepared caregivers.

Breastfeeding mothers are often abandoned with a maelstrom of
breastfeeding struggles, often being left to figure things out alone. If
the parents are raised in a breastfeeding culture, surrounded by
practical support, their infant is healthy and competent, they have
time to devote to their infant without other responsibilities, and there
were no undue early obstacles, they will likely succeed. However, this
is the experience of too few families. Isolation results in stressed,
anxious new families. We have all observed the tidal waves of
disappointment, depression, and self-doubt when breastfeeding is not
working.

We acknowledge that breastfeeding support is both a science and
an art. This book outlines the synthesis of research and clinical
observations of a skilled lactation scientist. Observation of details of
suck, swallow, and a keen understanding of the mechanics of
breastfeeding and how they can be disrupted by various conditions
are the main focus. | often wish | could go back and have Catherine
at my side while helping many of the mothers | helped. What did |
miss? What could | have thought about differently? New IBCLCs and
others supporting lactation need to know this science, and add to it
by being curious, by observing and being open to new ideas, by
documenting . . . and by mentoring others who are interested in this
still imperfect science of lactation. Clearly, our own experience and
style inform our approach to helping. How do we, as lactation
professionals, unravel the tangled skein that is the family with a new
baby? Our time and resources are limited. What path can we take?
What is the biggest issue to address today? Can we build a base of
scientific knowledge while supporting the humanity of lactation?
Absolutely! Lactation professionals need to have *both* an evidence-
based body of lactation knowledge *and* the flexibility and empathy
to treat each family individually.

In developing Lactnet, | was able to allow us all to draw upon the
ideas, experiences, and approaches of professionals from over 52
countries . . . all with their own individual biases, cultural filters, blind



spots, experiences, and individual strengths. Catherine continues this
work by illuminating and communicating both the scientific process
and humanity of lactation. Through careful scientific examination,
clinical skills that are honed and polished, and a bit of luck, perhaps
we can up our “game,” and overcome the many roadblocks to
successful breastfeeding in the current culture.

Every breastfeeding family deserves our best preparation,
excellent judgment, and ever-improving clinical skills. As
professionals, we must add to and build upon the science of
breastfeeding, with the goal of supporting all those who wish to feed
their infants with their milk, with our best skills and approaches. It is
simply not enough to think that every breastfeeding person and baby
can be approached in the same, cookie-cutter manner. We cannot
simply dismiss mothers with a sheaf of papers and a pump. We must
hone our skills, and be aware of the knowledge that is out there, and
the knowledge gaps that are yet to be filled. \We must fight to build a
strong supporting structure for those who are breastfeeding. Not only
do we need a scientific approach, and a human one, but we also
need to make changes in society that support and protect
breastfeeding and parenting for new families. | was inspired by
Catherine Watson Genna back in the early days of Lactnet. | am even
more inspired by her now. Her work is unequaled in our field, and this
is only the beginning.

With warm appreciation for the body of knowledge that is
continually evolving, and eager anticipation for more to come, from
Catherine and future lactation scientists.

Kathleen B. Bruce, RN, BSN
Lactnet inventor

Vermont, USA

February 10, 2022
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Foreword from the Third Edition

Rachel Myr

When asked to write the foreword to the third edition of Supporting
Sucking Skills in Breastfeeding Infants | jumped at the chance. Then
| re-read the forewords of editions one and two, by Diane Wiessinger
and Nancy Mohrbacher, and realized this was “jumping after
Wirkola.”™ Well, here goes.

Birth is broken and on bad days | fear it is taking breastfeeding
with it. Breastfeeding follows birth, is part of a process and a
relationship starting at conception or even before, and never really
ending as long as the mother and baby both live. Breastfeeding is
inextricably connected to birth, but it is also separate. Breastfeeding
can be the way mothers and babies find each other and experience
physical and emotional healing after a traumatic birth, but only if those
helping them are aware that this can happen, and only if they have
the knowledge, skills, and time to determine where the breaks in the
process are, so they can most effectively repair them. This book can
remedy the knowledge deficit. Catherine Watson Genna has



assembled the distilled expertise from her own work and the work of
pioneers in diverse areas of breastfeeding support, encompassing
mother-to-mother counselors, system critics, numerous medical and
nursing specialties, occupational and physical therapy, chiropractic,
and more. The chapters are logically ordered in just the way | would
expect in a book by this author who is also a born teacher. By making
information of this breadth accessible in one volume it frees up time |
would otherwise spend searching for that missing puzzle piece and |
can help babies who otherwise might be missed. On good days, that
happens.

The revisions and additions in this edition, on latch and on
biomechanics, reflect new knowledge that has arisen partly from the
unfortunate state of birth; those of us who have spent decades on the
front lines—and | use this war metaphor intentionally—with mothers
and babies from birth through the first few critical days, have had to
acknowledge that there are fewer and fewer babies in today’s
hospitals who are able to find their way to the breast with their innate
abilities alone and they are not all tongue-tied! Some of us are
working at the source, to preserve birth as a normal process for the
majority of women who do not have the option of giving birth outside
a hospital, and some of us are just downstream from that source,
working to rescue breastfeeding in the aftermath of a birth involving
medications, mechanical and surgical interventions and, all too often,
separation in the first few hours of life due to complications arising
from the interventions used.

Still, the baby | most needed this book for had experienced the
perfect birth and a perfect start to breastfeeding. She and her mother
were in tune from the moment they met and she was feeding well—
and thriving. Through the first few weeks, however, there were subtle
signs that just didn't add up. | pored over the chapter on milk flow as
my concern grew that something was seriously wrong. Although it
came as a shock when my granddaughter was diagnosed with a rare
cardiac anomaly requiring immediate corrective surgery, suddenly
everything fell into place. After she was safely through it and
breastfeeding again, | was able to integrate into my practice what |
learned from her story. | learned that a perfect birth is an even bigger



advantage for a baby with innate challenges to feeding than it is for
an average baby. And | learned that breastfeeding is a huge help to
both parents and baby recovering from the terrifying trauma of heart
surgery.

| have always known that it is misleading to describe a baby as
‘refusing” to breastfeed, and yet that is still one of the two most
common reasons women here in Norway give for why they stopped
breastfeeding sooner than planned, no matter how old the baby was
when they stopped. (The other reason, equally commonly reported, is
perceived insufficient milk supply.) Few health professionals pursue
such “refusal’” to find the reason for it. How would you change an
infant’s mind, anyway? If you don't think of breastfeeding as normal
child behavior, the notion of breast refusal does not seem odd. But
many of us never quite bought it, because it is counterintuitive that so
many human babies should be unwilling to take nourishment in the
way so obviously intended for them.

When | stopped trying to convince “unwilling” babies to breastfeed
and instead began looking for the cause of a baby’s inability to feed,
in order to do something about it, my practice took a quantum leap
forward. Here is the book where the whole spectrum of factors
impacting a baby’s ability to feed normally is presented, along with
practical guidance for how to cope with nearly all of them. How did
we ever function without it?

| love this book. | love it because it is by one of the best clinicians |
have ever known in any field, who by some miracle of fate is also a
cherished colleague, and my good friend. Anyone working with
individual mothers and babies to protect, promote, and support
breastfeeding will find it invaluable and will be as grateful as | am that
it exists.

*Google that!
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Foreword from the Second

Edition

Nancy Mohrbacher

No matter how skilled we are, if we work with breastfeeding families
long enough, we all eventually encounter a baby immune to our usual
interventions. What do we do after we've exhausted our entire bag of
tricks? That's when | give thanks for this book and its incredible
editor, Catherine Watson Genna, who has compiled a multidisciplinary
masterpiece that enables all of us who work with infants to broaden
our insights beyond the limits of our field.

As a lactation consultant, this book provides me with access to
practical wisdom from occupational therapy, speech-and-language
pathology, neurology, physical therapy, neonatology, family
counseling, and many other specialties. And it offers far more than
just strategies to improve breastfeeding effectiveness. Equally
important, it describes how we can convey information in ways that
enhance a mother’s emotional connection to her baby and her self-



efficacy. With the help of this book, | can be more than the sum of my
lactation training for mothers desperate for a miracle.

This amazing resource also serves as a bridge from other
disciplines to the field of lactation. Many healthcare professions focus
primarily on pathology and abnormality. Breastfeeding requires a
different mindset because like walking and talking, it is a normal
human behavior. Healthcare providers uncertain about how to
evaluate breastfeeding can turn to this book’s detailed descriptions of
normal feeding and sucking. If a baby is not breastfeeding normally, it
also explains why this deserves their attention. Because
breastfeeding is a normal and essential part of early life, “its absence
means something is fundamentally wrong with the infant’s world.”

Genna’'s medical training and interest in genetic disorders give her
unique insights into the respiratory, cardiac, musculoskeletal,
gastrointestinal, metabolic, and neurological issues that can underlie
breastfeeding problems. In some cases, feeding issues may be the
first sign of a condition in need of treatment. Her research on tongue-
tie and her years spent working with babies with oral anatomical
variations have helped her determine those strategies that best
facilitate breastfeeding.

Yet this book is far more than a treatise on unusual conditions. It
also includes the latest research on basic breastfeeding dynamics.
Since its first edition, we have made giant leaps forward in our
understanding of the role gravity plays in early breastfeeding and the
effects of feeding position on baby’s inborn feeding reflexes. These
recent paradigm shifts are described brilliantly by some of the top
minds in the field.

Also, since this book’s first edition, the risk to mothers when
breastfeeding fails is now better understood. A growing body of
research links lack of breastfeeding and early weaning to the number-
one killer of women, cardiovascular disease, as well as to breast and
ovarian cancers, metabolic syndrome, type 2 diabetes, and many
other life-threatening health problems. Because early weaning has
significant negative effects on women'’s health—even decades later—
no one can afford to be cavalier about breastfeeding outcomes.



What should you do if, despite all good intentions, your
breastfeeding reach sometimes exceeds your grasp? Keep this book
within easy reach. Use it to expand your knowledge and skills. Then,
as | do, thank Catherine Watson Genna for compiling this outstanding

work.
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Foreword from the First Edition

Diane Wiessinger

If we were writing a handbook on bicycle riding for extraterrestrials,
we would first study bicycling in all its complexity—how to mount,
balance, turn, and stop. The first edition of our book would probably
include considerable detail about what a bicycle is and how it works.
That would be followed by precise instructions on, for instance, the
exact placement of the ball of the left foot on the pedal as the right
leg is swung over the bicycle. A few determined ETs would be able to
put together a general picture from our mountain of minutiae (and our
limited number of graphics and nonexistent film footage) and actually
learn to ride; most would make clumsy attempts, feel defeated by our
thoroughness, and quit.

Our second edition would emphasize certain aspects as being
iImportant, while leaving many of the details to the reader to work out
with practice. This would be a much more useful book, but its
continued emphasis on many steps would prevent most readers from
gaining the grace and perspective of the average human 10-year-old
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bicyclist. Our third edition, | hope, would appear in two volumes: one
for instructors, and one for would-be bicyclists. The instructors’
volume would retain all the steps, but there would be no expectation
that the bicyclists themselves would need to learn them all. For the
bicyclists who needed extra help, a few brief and well-timed
suggestions would allow them to be off and away without ever
understanding exactly how they were doing it. The understanding part
could be left to the instructors, whose modest but aptly chosen
interventions were based on a thorough knowledge of all the small
steps.

Breastfeeding is biology. Therefore, some mothers and babies
have always needed help and will always need help, just as some of
us need glasses or a math tutor. In our zeal to help those mothers
and babies, we have spent decades dissecting breastfeeding and
carefully detailing all of its parts: the anatomy and physiology of
mother and baby, the angles of neck and mouth, the positions of
arms and legs, the variations in breasts and nipples. Sometimes it
seemed that the more we knew, the more trouble women had. Today,
in addition to the familiar cry that “I wanted to breastfeed but | didn't
have enough milk,” we too often hear “| wanted to breastfeed but my
baby never latched.” The reasons for this apparent shift are
numerous, but we are beginning to recognize that our rigorous
attending to every detail, and our eagerness for mothers to do the
same, is sometimes part of the problem.

Time for a change. Mothers and babies, as you'll see in this book,
already possess an advanced understanding of breastfeeding,
provided we don't intervene unnecessarily. At the same time, mothers
are perhaps more lacking in confidence than they have ever been—
confidence in their bodies generally, confidence in their babies’
abilities, and confidence in their inherent “mothering wisdom.” Books
for mothers are just beginning to portray the larger, right-brained
picture of breastfeeding, with less emphasis on a rigid, left-brained
list of steps and more emphasis on the innate abilities of mother and
baby. But that leaves the instructors with perhaps a greater-than-ever
need to know the supporting details for those mothers and babies
who need them.



This book is for us, the instructors, to help us recognize when
certain steps in the breastfeeding balance have gone awry, to provide
detailed ideas on correcting them, and to give us deep enough
knowledge over a broad enough area that we can choose the right
level of intervention and leave the rest of the process alone.

It is not enough, of course. Only as we become a breastfeeding
culture will the final pieces fall into place. Right now, our friend the
extraterrestrial comes to an earth on which only a few people ride
bicycles. Most of the advertising, most of the language, most of the
images are of easy-to-learn, readily available tricycles. But imagine
the ET who comes to earth and sees everyone around him riding
bicycles! He tries and falls, but he keeps trying. Eventually he sails
off, steady and confident. Why did he succeed? Not only because he
read a general guide that provided him with the big picture. Not only
because his instructor had a nice, thick book of potentially helpful
interventions. But because he saw around him, everywhere he went,
people of all sizes and shapes and ages on bicycles. He learned to
his very core that this is what people do, that this is what people
enjoy, and that, if all of them can do it, then he can do it too. Maybe
with just a little bit of help.
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Introduction

Catherine Watson Genna

Breastfeeding is optimized to build the human brain. Even 6 to 7
weeks of exclusive breastfeeding produces noticeable differences in
both the structure (white and grey matter proportions and distribution)
and function (activation of various brain regions in response to stimuli)
of the newborn’s brain. The late neonatologist and researcher Martin
Ward Platt stated that emotional development drives cognitive
development, that parent and infant attach over emotional
communication such as gazing at each other adoringly. Infants who
do not have an attachment figure, someone to hold and cuddle them,
see them, and soothe their distress (one example is Romanian
orphanages in the 1970s and 1980s), are more likely to die or be
cognitively and emotionally impaired for life, especially if not moved
into a family situation, either foster or adoptive, by age 6 months.
Breastfeeding provides for most developmental needs in one
process. It provides optimal nutrition for continued brain construction
and synapse pruning and stabilization. There is passive and active



immunological protection, aided by cross-talk between the infant’s
saliva and immune tissue in the breast. Breast immune tissue
communicates directly with the mother’s gut and mucous membranes,
the usual points of entry for pathogens. Breastfeeding provides
aerobic exercise that is appropriate to the infant’'s age and stage,
with viscous colostrum acting as “training wheels” while the newborn
practices the new skill of coordinating swallowing and breathing. Milk
production increases over the first weeks, providing just the right
cardiorespiratory challenge, and significantly less than bottle feeding.
The infant develops their orofacial musculature and airway during
suckling, which provides normal stresses on the growing bones of the
face and head. Finally, there is physiological regulation from the close
body contact with the feeding parent, soothing and organizing the
infant’'s nervous system and encouraging the right balance of
activation between sympathetic and parasympathetic branches. All
this promotes bonding or attachment to a trustworthy person. It does
not ensure attuned parenting and healthy attachment, but it facilitates
it, even in infants of depressed mothers. Helping parents understand
their infant’s communication promotes responsiveness. Framing them
as manipulation promotes distrust and neglect. The way we speak to
and handle babies speaks louder than our words, and provides
important modeling to reinforce empathy, synchrony, and repair after
a mismatch. These factors, and avoiding overwhelming the baby with
intrusive stimulation when they withdraw attention to recharge,
predicted better mental health in young adults in psychiatrist Beatrice
Beebe's longitudinal research on mother—baby play interactions in
infancy, maternal mental health, and adult outcomes.

Many families cannot feed, house, or clothe their infants without
two incomes. As mothers have more options and more
responsibilities, there is a greater tendency to offload infant feeding.
There always was an opportunity cost to breastfeeding that mothers
juggled in various ways over the centuries, from hiring wet nurses to
splitting breastfeeding and other duties with neighboring lactating
women, to unilateral breastfeeding so one could fish uninterrupted
with one’s other arm. Each family needs to make decisions in the
context of their resources, and deserves information and support to



do so. We need cultural humility to step outside our own conception
of normal and support the individual goals of each family. Providing a
range of potential options for consideration is one method of
respectful assistance.

Trust is mediated by oxytocin. Skin-to-skin contact with parents of
either sex (as opposed to gender) increases oxytocin and attention
to, and reward from, specific responses to the infant, empathy
(reading the infant’s nonverbal cues) in mothers, and play and
environment surveillance for threats in fathers. Other research shows
vasopressin is also released when stimulated by video or the sight of
infants; this hormone seems to activate stimulating behavior toward
the infant (teaching, playing) in parents. Infants and children learn
through play and responsive interaction with parents, then others.
These interactions are vital for cognitive development, as
demonstrated by the United Nations International Children’s
Emergency Fund (UNICEF) Care for Child Development project’s
outcomes in improved socioemotional and cognitive functioning in
children when parents had collaborative, individualized training in
responsive caregiving.

During pregnancy, maternal brains release and rebuild synaptic
connections in many areas of the brain, resulting in increased
empathy for their infants (allowing them to better understand their
infant’s state), read nonverbal cues, and tolerate crying enough to
soothe it rather than avoid it. Skin-to-skin contact and physical
caregiving of the infant change non-birthing parents’ brains and
hormonal composition as well, promoting less aggression toward the
baby and greater protectiveness of the baby. Involving the non-
birthing parent in skin-to-skin contact and rewarding forms of early
caregiving (rocking, cuddling, carrying, singing, reading, and talking)
and assisting with breastfeeding difficulties (providing foot support,
soothing their infant by gentle talking and stroking their back during
latch attempts, or fingerfeeding to help improve sucking skills are just
a few examples) can help the parents feel both valued and invested.
Attachment used to be thought of as occurring just to the mother, but
the infant actually seems to attach to both parents, if they are both
available and involved. According to Sir Richard Bowlby’s model, one



parent spends more time being a secure base and a comfort in
distress, whereas the other spends more time interacting playfully
and encouraging exploration. Neither role is gender specific, and
children benefit from the combination. Sometimes the difference in
handling the infant creates conflict between parents or caregivers.
We can counsel co-parents to see themselves as team players in
different positions; to respect and understand each other’s style as
helpful to their child’s development. Single parents have a very difficult
job; grandparents or “found family” frequently help provide another
primary attachment.

Responsive parenting develops not only emotional and intellectual
development, but also executive functioning, the ability to inhibit
automatic responses and negative emotions in favor of working
toward a goal. Educational research reveals that well-developed
executive functioning is a better predictor of academic and
occupational success than intelligence. Breastfeeding specifically
helps develop brain areas that contribute to executive functioning and
emotional regulation. These areas need to be nurtured by parenting
away from the breast as well; breastfeeding, unfortunately, is not a
panacea, but it provides the normal experience and nutrition a
developing brain requires. This is unfortunately lost in the commercial
promotion of human milkk as a product to the denigration of the
breastfeeding process. Of course if breastfeeding is not possible for
a specific dyad, providing human milk either from their own parent or
other humans is the next best option. When direct breastfeeding
doesn’t work out, parents often need support for grief as well as
positive reinforcement for their efforts. Parents with low milk
production (or even no milk production) may find satisfaction and
healing from soothing their infant at the breast/chest or feeding with a
supplementer. Others may need assistance with responsive alternate
feeding.

The lack of value U.S. society places on child rearing, and
breastfeeding in particular, is reflected in governmental, economic,
and societal choices. New parents are provided with breast pumps
but rarely paid parental leave. Research dollars are allocated to
breastfeeding research that might result in pharmaceuticals, devices,



or ‘“substitutes” for human milk rather than into ameliorating
breastfeeding difficulties. The low salaries of child care workers and
teachers, the underfunding of schools, and the difficulty of getting
insurance to pay for lactation consultations are all evidence of the
inadequate taxpayer support for our nation’s future. Other nations do
better jobs in many of these spheres and are rewarded with lower
crime rates and higher economic productivity. Basically, you get what
you pay for, give or take fashion and hype. Again, there’s no ideal
human society, but we each make choices based on our values.

Oxytocin is also important in a societal sphere. Societies with
greater trust among people are more likely to invest in infrastructure,
whereas those with rampant government corruption favor black
markets and a lack of investment in things that will benefit other
citizens. The flip side of oxytocin is that it also promotes a feeling of
belonging that can manifest as tribalism, dividing the world into “us”
and “them.” This is the mechanism behind prejudice and oppression,
religious persecution, and class warfare. Researchers have found the
more strongly we affiliate with our own perceived group, the more
likely we are to “other” those outside our group. Segregation of
people from one another perpetuates the othering. Exposure to
diverse people and their cultures, viewpoints, and experiences
enriches us both economically and emotionally. Please, let’'s enlarge
our tribe to include all human beings—before the space aliens attack
).

When approaching a new person, one of the first things we do is
assess their level of threat. A frown makes them appear more
threatening, and shunts us out of empathy and into defensive mode.
When we are feeling less than or unacceptable, we are more likely to
approach others with an expectation of rejection, increasing the
chance they will see us as a threat. As professionals working with
vulnerable new families, it's important for us to recognize this
tendency in ourselves and our clients. We can modify our approach to
one of empathy and openness, and give the most charitable possible
interpretation to someone’s initial behavior. Once most people feel
accepted and heard, their defense mechanisms will relax. There are
of course individuals with damaged attachment systems, whose



social brain did not develop properly. Fortunately, these are the
minority. Psychologist and International Board-Certified Lactation
Consultant (IBCLC) Nancy Williams says that interacting with people
with personality disorders will make us feel crazy. We will need to set
safe boundaries when helping someone who can't get their needs met
straightforwardly and resorts to psychological manipulation.

All of this, and integrating new knowledge into our practices, takes
mental energy. The brain uses a huge proportion of our energy (the
only organ that uses an equal or greater proportion is the lactating
breast!). Our brain tries to conserve resources by running habits and
heuristics (shortcuts in thinking that usually allow a “good enough”
answer to basic survival questions) rather than conscientiously
gathering and evaluating evidence and pondering something, which is
far more energy hungry. Nobel Prize—winning economist Daniel
Kahneman calls these “system 1”7 and “system 2,” respectively. We
need habits to help us take our medication as scheduled, get to work
on time, maintain basic hygiene, and so on, without needing to
expend effort. The more information we accumulate, the more
accurate our system 1 hunches and guesses will be, but this system
ignores what we don't know. Unfortunately, we often feel more
confident when making decisions with system 1, and less confident
when using system 2. This helps us understand the imposter
syndrome—the greater our expertise, the more likely we are to feel
that we don't know anything. That doesn't mean that experts can't fall
into thinking errors, because they certainly can. Physicians in training
are less vulnerable to using system 1 heuristic thinking and more
likely to factor in many possibilities. This is one reason why mentoring
Is so valuable; if we are respectfully interacting with our interns, we
will benefit from their wider view and they will benefit from our
knowledge and experience. As we teach, we also have another
opportunity to evaluate our clinical reasoning and favorite
interventions, and change those that are outdated.

It's vital that we lactation professionals continue to learn. We are
still a very young profession, with a developing body of knowledge.
We can only know what has been studied. Unfortunately, there are
many issues and populations that have been underrepresented in



research, particularly people of color and gender nonconforming
individuals. Since this is a science book, we need to accurately and
clearly reflect the research that is available, so we often use sex-
specific words when talking about persons, body parts, and bodily
functions. Babies don't care about the ancestry, social status, sexual
orientation, or gender (if any) of the people who birth and nurture
them (though being exposed to stress from prejudice does adversely
impact the mother/pregnant person and the developing fetus). |
personally would love to be able to help tease out some of the
biological questions that we can only answer with representative
research. One neglected area is the potential effect of normal
variations in anatomy, induced lactation without pregnancy, hormonal
treatments, and breast/chest surgery on the baby’s latch and sucking
mechanics and how that translates to informed care for all lactating
parents. Unfortunately, there’s nothing so far on any infant-related
challenges in any of these situations. We do use inclusive language
when we are talking about parenting in general, and in the chapter
about counseling. Though individual responses to any situation differ,
human emotions are universal.

Finally, there have been some major revisions to this book in light of
new research on sucking, the anatomy of the floor of the mouth, and
breastfeeding assistance with certain infant conditions. | hope we can
integrate this new information to give our system 2’s more to go on in
designing interventions to help all families achieve the goal of
providing optimal nurture to their children. Keep some chocolate (or
your system 2’s replenishment of choice) around while you read!

My gratitude to all my colleagues who work to provide empathetic
assistance to new families, and promote that all-important emotional
attachment between all members of the families we serve.
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CHAPTER 1

Breastfeeding: Normal

Sucking and Swallowing

Catherine Watson Genna and Jill Rabin
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Normal Sucking

All mammals share a neurobehavioral program for sucking. They are
competent to get to the teat—without maternal assistance—attach to
it, and transfer milk. Humans are no exception. When born without
labor medications and placed immediately on the mother’s abdomen,
a human infant goes through a predictable behavioral sequence,
leading to breastfeeding (Ransjé-Arvidson et al.,_2001; Widstrém et
al., 2011). See Box 1-1 and Box 1-2.

Ransj6-Arvidson et al. Behavioral Sequence

1. Hand to mouth movements
2. Tongue movements
3. Mouth opening
4. Focusing on the nipple
5. Crawling to the nipple
6. Massaging the breast to evert the nipple
7. Licking
8. Attaching to the breast
Data from Ransjé-Arvidson, A.-B., Matthiesen, A.-S., Lilja, G., Nissen, E., Widstrém, A.

M., & Uvnas-Moberg, K. (2001). Maternal analgesia during labor disturbs newborn
behavior: Effects on breastfeeding, temperature, and crying. Birth, 28(1), 5-12.

=loy'&EVA \Vidstrom et al. Behavioral Sequence

1. Birth cry

2. Relaxation

3. Awakening

4. Activity

5. Crawling

6. Resting

7. Familiarization
8. Suckling




9. Sleeping

Data from Widstrom, A. M,, Lilja, G., Aaltomaa-Michalias, P., Dahlléf, A., Lintula, M., &
Nissen, E. (2011). Newborn behaviour to locate the breast when skin-to-skin: A possible
method for enabling early self-regulation. Acta Paediatrica, 100(1), 79-85.

Labor medications and separation from the mother disrupt this
sequence and can lead to incorrect sucking patterns (Righard &
Alade, 1990). A later return to skin-to-skin contact can reestablish the
original behavioral sequence and allow the infant to learn to attach
(see Chapter 4).

When an infant is seen as incompetent, adults exert control, which
can interfere with the infant’s instinctive behaviors (Schafer & Genna,
2015). It is helpful to understand the triggers that stimulate feeding-
related reflexes and responses in order to assist breastfeeding
families without disempowering them.

Human infants are most competent when skin-to-skin contact with
their mothers begins immediately after birth without separation
(Bergman,_2019). A newborn may stop and rest several times
between bursts of activity, and then resume. This can easily be
mistaken as stalling and can stimulate well-meant interference.
Infants suck their hands as part of the activity and familiarization
phases. Hand-to-breast-to-mouth movements seem to be essential to
the latch process: The more of these movements a newborn makes,
the faster they grasp the breast and begin suckling (Widstrém et al.,
2011). Hand-to-mouth movements (Myowa-Yamakoshi & Takeshita,
2006; Reissland et al.,_2014) continue the fetal pattern of bringing the
hand to the mouth before swallowing amniotic fluid (Miller et al.,
2003). These are joined by mouth-to-hand movements that draw the
infant’s face to the breast or chest (Corbetta & Santello, 2018).

Human infants expect positional stability; complete prone
positioning against the mother’s abdomen or chest supports better
neck control and refined jaw and tongue movements. The
gravitational input from being prone on a semi-reclined mother
optimizes feeding-related reflex behaviors, facilitating latch and
breastfeeding (Colson et al.,_2008). When infants self-attach, they




scan the mother’s chest with their cheeks and move toward the
breast. Once the breast is identified, the infant extends their neck and
leads with their chin. When the chin contacts the breast, the infant
starts seeking the nipple. In the first few days of life, the newborn’s
lips are significantly cooler than the nipple areolar complex, which is
warmer than the rest of the breast. An observational study in ltaly
suggests that infants follow the temperature gradient to find the
nipple area (Zanardo et al.,_ 2017). In addition to touch and
temperature stimuli, infants use their sense of smell (Porter &
Winberg,_1999). The Montgomery glands secrete an odor that
attracts the infant, induces a state more conducive to breastfeeding,
and stimulates pre-feeding behaviors (Doucet et al.,,2009). The
areola warms to better diffuse the volatile compounds secreted by
these glands when the mother hears the infant’s birth cry (Zanardo &
Straface, 2015).

A greater number of Montgomery glands on the areola is
associated with increased early weight gain in the breastfeeding
infant and earlier onset of copious milk secretion in primiparas
(Doucet et al., 2012).

When the nipple contacts the philtrum (the ridge between the nose
and upper lip), the infant gapes widely, protruding and dropping the
tongue to the floor of the mouth and extending the head. This brings
the tongue tip to the breast. The infant grasps the nipple and the
surrounding tissue with the tongue, seals to the breast, and begins to
suck. An infant who has difficulty locating the nipple with the face or
mouth may use their hands to assist in the search (Genna & Barak,
2010).

One can use these expectations to assist babies who have
difficulty latching on. The infant helplessness model leads mothers to
try to do too much for the baby, and many mothers handle their
breast like a bottle, trying to center the nipple in the baby’s mouth.
Healthy, neurotypical infants simply need stability against the mother’s
body and tactile proximity to the breast, preferably so the nipple is at
the philtrum and the chin is “planted” on the breast so both lips are
touching the areola, and the infants are able to open their mouth well,
bring the tongue down, lunge forward, and grasp the breast. When




infants are unable to self-attach, special techniques and positions can
be used to assist them. These are covered in Chapter 5 and 13.

Although a neurobehavioral program guides the initial attachment
and sucking experiences, rapid learning occurs. Human infants are
able to experiment with different sucking pressures and different lip,
tongue, and jaw movements to maximize the amount of milk they
obtain or to reduce an uncomfortably fast flow. Some of these
compensations will be adaptive for the infant and comfortable for the
parent, but some will not and will require intervention. This book
focuses on interventions that have proven helpful in practice.

In order to intervene in any process, it is important that the normal
process be well understood. Ideally, the infant orients to the nipple
(rooting response), opens the mouth widely (gape response), brings
the tongue down to the floor of the mouth (tongue depression), and
extends (protrudes) the tongue over the lower lip to grasp the breast.
As the mouth closes, the anterior tongue grooves to form a teat from
the nipple and surrounding breast. The buccal fat pads support the
tongue in a grooved position (Smith et al.,_1985) so the edges of the
tongue touch the hard palate laterally (Bosma et al.,_1990). In this
way, the teat is enclosed between the grooved tongue, cheeks, and
palate in a stable position exerting minimal force on the nipple. The
nipple is as far back in the mouth as possible, generally to the
posterior hard palate near the junction of the soft palate (Jacobs et
al.,_2007).

After attachment, the infant holds the breast with the anterior
tongue, and the lips assist with sealing the mouth against the breast.
The soft palate hinges downward, and muscles of the soft palate and
tongue create a tight seal at the back of the mouth. The soft palate
bends deeply into the oral cavity, sometimes impeding a deep latch
when the infant has a small mouth. The hard palate, soft palate,
grooved tongue, lips, and cheeks make a sealed chamber around the
nipple. The anterior tongue follows the mandible as it lowers in the
beginning of a suck. The midline of the posterior tongue then moves
downward in a wavelike movement from the front of the mouth to the
back, to maximize intraoral space (Elad et al.,_ 2014). The
enlargement of the sealed oral cavity produces negative (suction)




pressure (Geddes, Kent, et al.,_2008). Once the milk ejection reflex
(MER) is triggered, milk sprays from the nipple and gathers in a small
pool, or bolus, on the grooved and cupped (bowl-shaped) posterior
tongue. The mandible then elevates, bringing the anterior tongue
along to seal the front of the mouth (Genna et al., 2021), and then the
wave of upward movement travels backward along the tongue to
push the bolus into the pharynx. The soft palate elevates, and the
pharyngeal walls contract to meet it in order to close off the
nasopharynx, or nasal air space. The suprahyoid muscles pull the
hyoid bone—and with it, the larynx—anteriorly to shorten the pharynx.
The arytenoid cartilages approximate (move together) to at least
partially close the vocal folds to protect the airway. Milk is directed
around the epiglottis and away from the airway laterally, like a
boulder diverting a stream. The tongue creates increased pressure to
push the bolus of milk into the pharynx, where wavelike contractions
of the pharyngeal constrictor muscles move the bolus to the opening
of the esophagus, called the upper esophageal sphincter (or
pharyngoesophageal segment), where the cricopharyngeus muscle
relaxes and allows entry of the bolus (Arvedson, 2006; Kennedy et
al., 2010).




Anatomy

The newborn human mouth is particularly well designed for sucking
(Figure 1-1). The tongue is large in relation to the size of the oral
cavity. When the mouth is open, the tongue and breast fill it
completely, providing stability to the tongue and jaw movements. The
normal resting position of the tongue is on the hard palate with the tip
on the rugae, where it can help expand the palate and dental arch
(Martinelli et al.,_2016).

Hard palate

Soft palate Maxilla

(velumn)

Tongue

Genioglossus
muscle of the
Epiglottis tongue

Mandible
Larynx

Airway )
Hyoid

Esophagus (not yet ossified)

FIGURE 1-1 Midsagittal section, oral anatomy of a 7-month fetus.

Courtesy of Brian Palmer, DDS.
Description

The cheeks contain fat pads that add to the thickness of the cheek
wall and help guard against collapse of the cheeks when the oral
cavity is enlarged by tongue depression (Figure 1-2). If the cheeks
collapse, the oral cavity becomes smaller and the negative pressure
decreases. Ultrasound studies have demonstrated that the negative



pressure in the mouth is vital to milk transfer (Ramsay_& Hartmann,
2005) and that milk flows from the breast when the posterior tongue
iIs down and the suction pressure is highest (Geddes, Kent, et al.,
2008). The fat pads of the cheeks also provide lateral (side) borders
to support the tongue in a grooved position and keep it in midline
during sucking. Although newborns can perform lateral (side-to-side)
tongue movements, these are generally not used during feeding until
solids are begun after 6 months of age. The buccinator muscles
compress the cheeks when activated to maintain contact between the
cheek and breast during breastfeeding. In older children, when fat
pads disappear, these muscles help to keep food in contact with the
teeth during chewing. The buccinators are innervated by the facial
nerve (CN VII) (Arvedson, 2006).

FIGURE 1-2 Buccal fat pads provide lateral stability to the tongue in newborns.
© Catherine Watson Genna, BS, IBCLC.



The lips are soft and flexible, and the lower lip is generally flanged
outward on the breast, allowing contact with the soft mucous
membrane. The upper lip is usually in a more neutral position when
attachment is correct (Mills et al.,_2020). (An overly turned-out upper
lip is a sign of a shallow latch and can favor excessive use of the lips
to press milk out of the breast.) Around the outside of the soft lips is
a complex circular muscle made up of many fibers, named the
orbicularis oris. Partial contraction of this muscle helps maintain the
lips’ seal on the breast. The mentalis muscle at the base of the lower
lip elevates and protrudes the lip, and it is very active during
breastfeeding. These muscles are innervated by the facial nerve (CN
VIl). The mandible (lower jaw) is usually short in newborns, perhaps
due to mechanical restriction of chin growth from being positioned
against the chest in utero. The infant’s predominant flexor muscle-
tone pattern, which favors jaw opening over closing, may help
compensate for the short mandible. Poor grading of movement (fine
control over the speed and amount) also favors a large gape. The
masseter muscle on the outside of the jaw and the medial pterygoid
on the inner side relax to depress the mandible, and they contract to
elevate the mandible during sucking.

Both sides working together allow symmetrical jaw movement
during sucking; in contrast, unilateral action of the masseter and
lateral pterygoid causes the sideways jaw movements of chewing.
The temporalis muscle closes the mandible during sucking. The fibers
of the muscles of mastication (chewing) are more similar to cardiac
muscle than to normal skeletal muscle, allowing for faster functioning
and less fatigue (Korfage et al.,_2005a,_2005b). These muscles of
mastication are innervated by the trigeminal (CN V) nerve’s third
(mandibular) branch.

Tongue and jaw motions are linked through mutual attachments to
the hyoid bone to make it easier for the infant to use the tongue and
jaw in concert during sucking. The mandible raises to help generate
positive pressure during swallowing, and the mandible drops during
suction (negative pressure). Suprahyoid muscles are important during
sucking, particularly the mylohyoid and anterior belly of the digastric
muscle (Ratnovsky et al.,_2012). These muscles are activated when




the tongue drops. They pull the mandible down and the hyoid up,
intensifying suction pressure. These actions help to provide the power
movements for sucking and raise the hyoid for safer swallowing. The
electromyographic activity of the suprahyoid muscles during
breastfeeding increases from birth to 3 months, after which it levels
out (Tamura et al.,_1998). Increasing strength of these muscles may
be partially responsible for the apparent increase in breastfeeding
efficiency over the first 3 months of life, and reflects the maturation of
postural control of the head and neck.

The tongue is a complex structure made of interdigitated muscle
layers. In the past, a greater distinction was made between extrinsic
and intrinsic tongue muscles, but careful dissections using advanced
staining techniques have revealed that fibers from muscles that were
thought to arise outside the tongue become incorporated into the
body of the tongue (Hiiemae & Palmer,_2003; Iskander & Sanders,
2003; Takemoto,_2001). It is helpful to think of intrinsic muscles as
changing the shape of the tongue and extrinsic muscles as connecting
the tongue to other structures to help it move in concert with those
structures (such as the soft palate and hyoid). The soft palate
actively remains contracted against the tongue base during
breastfeeding to isolate the oral cavity, allow pressure changes, and
prevent aerophagia. Recent MRI studies of breastfeeding reveal that
no air enters the oral cavity as long as the attachment to the breast
(latch) remains intact, and the tongue base (palatoglossus muscle)
remains contracted against the soft palate except during the swallow
(Mills et al.,_ 2020).

The intrinsic muscles of the tongue include the genioglossus, which
pulls the tongue down during the negative pressure phase of sucking;
the superior longitudinal muscles, which lift the tongue tip; the inferior
longitudinals, which lower the tongue tip and help move it from side to
side; the vertical muscles, which help thin the tongue; and the
transverse muscles, which, along with the genioglossus and the
extrinsic muscles, help to groove the tongue (Eigure 1-3). Most of the
fibers of the intrinsic tongue muscles are fast responding, allowing
rapid changes in tongue configuration (Stal et al., 2003). The extrinsic
muscles include the palatoglossus, which helps elevate the back of




the tongue against the soft palate to seal the back of the mouth; the
styloglossus, which helps pull the tongue up and back; and the
hyoglossus, which retracts and pulls the tongue down low in the
mouth. All the tongue muscles except the palatoglossus are
innervated by the hypoglossal nerve (CN XIlI); the palatoglossus is
innervated by the vagus nerve (CN X). An understanding of the
arrangement and relationships of the tongue muscles allows
facilitation of correct sucking in infants with difficulties. See Plate 8
for a three-dimensional representation of the arrangement of the
muscles of the adult tongue, courtesy of Hironori Takemoto, PhD. The
newborn tongue consists of the same muscles, but their sizes and
relationships differ to specialize it for sucking (Iskander & Sanders,
2003; Touré & Vacher,_ 2006). The extrinsic muscles are
proportionally larger than those in the adult tongue. This contributes
increased power for peristaltic tongue movements (via the
styloglossus) and a stronger seal between the tongue and soft palate
during suckling (via the palatoglossus) (Iskander & Sanders, 2003).
The genioglossus fibers run in different directions in different tongue
compartments, supporting both tongue protrusion and posterior
depression/hyoid elevation in concert with other muscles (Touré &
Vacher, 2006).
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FIGURE 1-3 Facial muscles involved in feeding.

Courtesy of Peter Mohrbacher.
Description

The soft palate or velum consists of a double muscular sling
attached to connective tissue (aponeurosis) of the bony hard palate.
The upper sling consists of the tensor veli palatini and levator veli
palatini muscles, which attach from the aponeurosis to the sphenoid
bone of the skull superiorly and laterally, to tense and raise the soft
palate, respectively. The lower sling consists of the palatoglossus,



which inserts into the sides of the posterior tongue and seals the soft
palate to the tongue during sucking, and the palatopharyngeus, which
seals the soft palate to the pharyngeal walls. Both of these muscles
also help raise the posterior tongue to push the bolus to the pharynx
during swallowing. The final lower sling muscle, the musculus uvulae,
tenses the uvula to improve the seal to the nasopharynx during
swallowing. Tensor veli palatini is innervated by the mandibular branch
of the trigeminal nerve (CN V), whereas the other soft palate muscles
are innervated by the vagus nerve (CN X). A poor posterior oral seal
due to weakness of the muscles of the soft palate is one potential
reason for ineffective sucking.

In humans, the airway and food passages cross, creating a
biological timeshare (Cichero,_ 2007). Air passes from the
nasopharynx through the pharynx and into the larynx through the vocal
folds to the trachea, bronchi, and lungs. Food passes from the
oropharynx through the pharynx, around the epiglottis, and onward to
the esophagus. To reduce passage of air to the stomach, the
cricopharyngeus muscle remains contracted to close the top of the
esophagus unless a swallow is occurring. To keep food out of the
airway, the true and false vocal folds move toward midline (appose).
The muscles of the airway and food passages are innervated by the
vagus nerve (CN X).

Newborns have unique anatomical airway protection to help
compensate for their immature laryngeal closure. At birth, the hyoid
bone is still cartilage and not yet mineralized. The larynx is high,
reducing the amount of space the bolus needs to travel. The epiglottis
is high and elongated; it touches or overlaps the soft palate at rest,
making the valleculae relatively deep. The upper airway is very short,
minimizing bolus transit time.

This configuration helps to direct milk around the airway to the
esophagus (like a rock in a stream) and reduces the risk of
aspiration. It also encourages the infant to extend the neck, which
reduces resistance to airflow in the airway and brings the small
mandible forward to have as much contact with the breast as
possible. Tongue and mandible contact with the breast needs to be
as complete as possible for proper mechanical advantage during




sucking. Upright and prone positions draw the tongue forward and
increase the spaces for milk to accumulate safely before a swallow
versus supine feeding (Mills et al.,_ 2021). This is especially important
for infants with higher respiratory rates (RRs) or increased work of
breathing, who are more vulnerable to aspiration.




Suckling or Sucking: Differences Between
Suckling at the Breast and Sucking at the
Bottle

Older literature on feeding posits that suckling (the front-to-back,
wavelike movement of the tongue) changes to sucking (a straight up-
and-down movement of the tongue and jaw) at around 3 months of
age. A Japanese study of sucking patterns during bottle feeding
(lwayama & Eishima, 1997) of previously breastfed and bottle-fed
infants showed a transition to a sucking pattern in infants older than
age 3 months, but this might have been due to mechanical differences
between the breast and bottle or the growth of the oral cavity in
relation to the static artificial nipple. Indeed, exposure to bottle
feeding changes the way infants subsequently breastfeed (Batista et
studies have confirmed that muscle activation is different between
breastfeeding and bottle feeding, with less use of the mentalis and
masseter muscles and more use of the buccinator and orbicularis oris
muscles in bottle feeding (Gomes et al.,_2006; Inoue et al.,_1995;
Nyqvist,_2001). Lactation consultants (LCs) have long been skeptical
of the idea that there are two age-dependent forms of sucking at the
breast. Our ultrasound suck research has shown that breastfeeding
children up to 4 years old use the same sucking pattern reported by
Elad and colleagues (2014); Geddes, Kent, et al. (2008); and Miller
and Kang_(2007). Our objective analysis also revealed poorer
organization of tongue movements during bottle feeding than
breastfeeding (Genna et al., 2021) (plus additional unpublished data).
Videofluorographic crossover data also shows differences between
breastfeeding and bottle feeding in the same infants (Hernandez &
Bianchini,_2019). For these reasons, the term suckling shall be used
to mean the act of feeding at the breast, and the term sucking will be
used to describe the oral motor activity that transfers milk, with the



understanding that breastfeeding is the biological norm for human
beings and normal sucking is the sucking that occurs at the breast.



Deglutition (Swallowing)

Professionals working with children who have feeding issues must
understand the difference between the terms feeding and
swallowing. Feeding refers to what takes place during the oral
phase, from sucking up to bolus formation, and then propelling the
bolus posteriorly in the mouth. In contrast, swallowing encompasses
all three phases: the oral, pharyngeal, and esophageal phases from
when the milk enters the mouth until it enters the stomach. The
primary focus of the LC is to assess the feeding aspects (the oral
phase); however, it is important to understand the entire process and
how posture and positioning affect swallowing. Generally, evaluation
of the pharyngeal and esophageal phases is carried out through
instrumental tests, such as the videofluoroscopic swallow study
(VFSS), also known as the modified barium swallow study (MBS).
The fiberoptic endoscopic evaluation of swallowing (FEES) is used to
evaluate the pharyngeal phase. Both will be discussed later in this
chapter. Figure 1-4 shows the appearance of the upper digestive
tract of an older infant on a VFSS. Tests are typically ordered by a
physician and performed and interpreted by radiologists and speech—
language pathologists or occupational therapists.
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FIGURE 1-4 VVFSS of a toddler drinking from a sippy cup. The dark liquid outlines the path milk
takes during swallowing.

© Catherine Watson Genna, BS, IBCLC.

The anatomical structures used for feeding are also used for
breathing and speech production. An infant is faced with the challenge
of using these structures in a highly orchestrated way in order to



maintain oxygenation and acquire adequate intake to grow. Sucking is
the initial stage of a three-part swallowing process (Martin-Harris,
2015; Averdson et al.,_2019; Miller,_1999). Swallowing has three
phases that must take place in a synchronous, organized fashion for
safe feeding to occur.

Although both sucking and swallowing occur prenatally, they do not
necessarily occur together. In utero, swallowing is observed in
fetuses as early as 12.5 weeks’ gestation, but sucking with patterned
tongue movements does not seem to appear until 26 weeks. Color
Doppler sonography reveals amniotic fluid flow consistent with mature
swallow in some fetuses starting at 29 weeks’ gestation and in a
larger proportion by 37 to 38 weeks (Grassi et al.,_2005; Miller et al.,
2003). A full-term fetus swallows 450 mL of amniotic fluid in a day
(Bosma,_1986). This volume is greater than early postnatal daily
intake. The discrepancy may be due to the need for the neonate to
coordinate sucking, swallowing, and breathing. The high viscosity and
low volume of colostrum make it a safer food for an inexperienced
newborn, and the fact that it is less fluid than the infant is accustomed
to may increase motivation to breastfeed often and stimulate
maternal milk production. Indeed, earlier breastfeeding initiation
(Bystrova et al.,_ 2007; Nakao et al.,_ 2008), more frequent

efficient milk removal (Morton et al.,_2009) in the first days of life lead
to increased milk production weeks later, and indeed for the entire
course of lactation. Conversely, birth interventions, high maternal
body mass index (BMI), and mother—infant separation also delay
copious milk production and reduce colostrum and milk intake
(Chantry_et al.,_2011; Matias et al.,,_ 2010; Nommsen-Rivers et al.,
2010). See Chapter 3 for more information.

Healthy human infants rapidly improve their coordination of
swallowing and breathing over the first few days (Weber et al.,_1986)
and weeks of life, even when held in awkward (supine) positions for
breastfeeding to allow comparison with bottle-fed infants (Kelly et al.,
2007; Weber et al.,_1986). Babies have lower heart rates and longer
sucking bursts while breastfeeding at 2 to 4 months old than they do
in the neonatal period (younger than 1 month), indicating better




coordination and perhaps conditioning of the cardiorespiratory system
(Sakalidis et al.,_2013). With increasing age, newborns are more
likely to breathe out right after swallowing during breastfeeding than
bottle feeding (Kelly_et al.,_2007), which provides another layer of
protection against aspiration. This patterning of clearing the airway
with an expiration occurs in early infancy in semiprone “laid back”
breastfeeding positions (Haridas et al.,_2015). Older infants who are
breastfeeding and growing normally swallow with each suck cycle
during the mother’s milk ejection (Geddes et al.,_ 2010) and vary the
location of the swallow in the respiratory cycle (Geddes, personal
communication, July 2008). This may allow more flexibility in meeting
their needs for food and oxygen than a constrained pattern of suck—
swallow-breathe behavior would.




Neural Control of Sucking and Swallowing

Sucking, swallowing, breathing, walking, and many other patterned,
sequential movements are directed by central pattern generators
(CPGs) located in the brainstem and spinal cord (Box 1-3). The CPG
is made up of networks of interneurons that communicate with
brainstem or spinal cord motor nuclei to direct the sequencing of the

Interneurons connect different brain centers, as opposed to afferent
(incoming, sensory) and efferent (outgoing, motor) neurons that
transmit signals between the brain and bodly.

Central Pattern Generators for Swallowing

Imagine you need to press 25 buttons with each hand in a specific order in about a half-
second. Swallowing uses 25 pairs of muscles that need to activate rapidly and
sequentially to protect the airway and send the bolus down to the stomach, while closing
off breathing for the shortest possible time. Instead of pressing all the buttons manually,
you use a machine that will press the buttons to activate each muscle for you. If you want
to be really elegant, you can create one machine for each hand, and a second pair of
machines that modify the timing between button presses and how hard each button is
pushed, to allow for changes in the amount or kind of food swallowed. This is exactly the
arrangement in the human brainstem. The dorsal swallowing groups set the pattern—the
order in which the buttons are pushed—and the ventral groups do the pushing
(distributing signals to motor neurons). Both receive modulating signals from the rest of
the brain to tell them what is being swallowed and how much, so they can vary their
timing and intensity to get the job done.

Interneurons allow sensory or other state information to be shared
in the brain and allow for coordination of output signals. The human
CPG for swallowing is complex, allowing maximum control and
response to changes in bolus consistency, size, and flow
characteristics. Taste, temperature, and touch receptors in the face,
mouth, pharynx, larynx, and esophagus send information through the
sensory branches of cranial nerves (CN V, VII, Xll, and X) to the



primary sensory relay in the brainstem (Jean,_2001; Miller,_1999).
Neurotransmitters send messages via interneurons with the motor
nuclei for cranial nerves (CN V, IX, X, and XIll) located in the
brainstem and spinal cord. Motor nuclei innervate and direct the
muscles and end organs to carry out patterned, sequential
movements for swallowing. Interneurons and motor nuclei for the
respiratory CPG are located in close proximity to the swallowing
CPG (Jean,_2001; Miller,_1999), facilitating the coordination of
swallowing and breathing.

Sucking and swallowing begin as primitive rhythmic motor
movements. The motor movements of the CPG are modulated by
sensory feedback from the structures involved in the movements and
by cortical structures. The CPG neuronal networks are modified and
new motor patterns evolve as the infant experiences new and varied
sensory input and increasing feeding challenges. The cortex plays a
role in eventually suppressing primitive reflexes (e.g., rooting) as
more-refined feeding behaviors develop in preparation for ingesting
solid food (Altschuler,_2001; Barlow & Estep,_2006; Grillner, 1991,
2003; Kelly et al.,_2007; Stevenson & Allaire,_1991). Functional
magnetic resonance imaging (MRI) studies of brain activation during
voluntary swallows in adults have shown that brain regions involved in
controlling the swallow include the somatosensory and motor cortex
areas, the cerebellum, thalamus, putamen, cingulate gyrus, and insula
(Cichero & Murdoch, 2006; Malandraki et al.,_2009). Since so many
brain areas need to work together in swallowing, infants with
neurological deficits have a higher likelihood of swallowing
abnormalities (dysphagia).

For example, if a mother is returning to employment outside the
home, she may introduce a bottle to her exclusively breastfed infant
once or twice per week in preparation. The baby must learn the new
motor pattern for sucking with an artificial nipple from a receptacle
(bottle), which provides different sensory input in the form of texture,
flexibility, method of milk removal, flow rate, and so on, compared to
the mammary gland and breast teat. Many babies are able to adapt
to these sensory changes in this situation. Sensation provides input
for the purpose of altering motor movements and allows the infant to




adapt to physical changes in the environment, such as a new feeding
implement that does not function like a secretory gland.

Some babies have difficulty adapting to these changes, resulting in
difficulty sucking from a bottle or difficulty transitioning back to the
breast when a bottle has been given. Health, environmental, or social
stressors can all impact the baby’s adaptability, as can the infant’s
age. Newborns have strongly reflexive sucking, which gradually
becomes more voluntary by 12 weeks. A newborn may just
automatically take a bottle, but then begin to object at a later age.
Conversely, lactating parents responding to a large bottle refusal
survey reported more difficulty with infant acceptance of bottles
offered at younger ages, counter to previous thinking (Maxwell et al.,
2020). The authors recommend stressing the fact that breastfeeding
is biologically normal, and providing more options for feeding during
separations is beneficial. Communicating a strong preference for
direct breastfeeding can be adaptive: The parent’'s body is not just
another container for food, but provides organization, stimulation, and
ideal oral motor exercise. Occasionally, failure to adapt to different
feeding methods may be a marker for later motor planning difficulties.



Reflexive Control of Sucking and Swallowing

As previously stated, the newborn infant depends primarily on
reflexes for feeding. These reflexes, prewired templates for life-
sustaining movements in the infant, gradually become integrated into
voluntary movement patterns (Table 1-1) or become inhibited by
higher brain centers as these mature.

TABLE 1-1 | Oral-Motor, Cranial Nerve, and Reflex Evaluation

Cranial Nerves
Involved

Reflex Stimulus Behavior Present At

Protective Reflexes

Cough Fluid in larynx | Upward movement of air to | X Vagus *40 weeks'
or bronchi clear the airway gestation

Gag Touch back of | Mouth-opening, head IX Glossopharyngeal = 26-27 weeks’
tongue extension, floor of mouth X Vagus cortex gestation>

Adaptive Reflexes
Phasic bite = Stimulate Rhythmic up and down jaw | V Trigeminal 28 weeks'
gums movement gestation
Transverse = Stroke sides of | Tongue moves toward side | XIl Hypoglossal 28 weeks’
tongue tongue of stimulus [lateralizes) gestation
Tongue Touch tongue | Tongue protrudes from XII Hypoglossal 38-40 weeks’
protrusion . tip mouth gestation
Rooting Stroke cheek | Infant senses stimuli and V Trigeminal 28 weeks’
or near mouth | localizes toward source, VIl Facial gestation
opens mouth (gapes], XI Accessory
extends and depresses XIl Hypoglossal
tongue to grasp breast,
creates seal against breast
Sucking Touch to Wavelike tongue movement | V Trigeminal 27-28 weeks'
junction of coordinated with up-and- VIl Facial gestation
hard/soft down jaw movement IX Glossopharyngeal
palate XII Hypoglossal

depresses



*Thach 2001, 2007
Data from Hall, K. D. (2001). Pediatric dysphagia resource guide. San Diego, CA: Singular.
Description

The rooting response is a reflex group that is stimulated by touch
to the face and mouth. It causes the infant to turn toward the breast,
open the mouth (gape response), depress and extend the tongue,
and grasp the breast.

The transverse tongue reflex occurs when the lateral edge of the
tongue is stroked. The infant’s tongue should move toward the source
of stimulation. Tongue protrusion occurs when the anterior tongue is
touched. The phasic bite reflex is not elicited during sucking unless
the infant retracts the tongue and exposes the gum ridge to
stimulation. These reflexes diminish by around age 6 months in
preparation for the introduction of solid foods.

Like sucking, swallowing is not a simple reflex; it encompasses
complex, highly orchestrated sensory and motor events that are
under both voluntary and involuntary control (Arvedson et al., 2019).

The cough reflex is of great importance to feeding because it
allows the infant to expel material that has penetrated the airway
(slipped under the epiglottis) or been aspirated (passed through the
vocal folds). This protective reflex is triggered by sensory receptors
(chemoreceptors) in the larynx (see Box 1-4), causing a temporary
cessation of breathing constriction of the airway, and a cough to
propel the foreign material out of the airway (Arvedson & Lefton-
Greif,_1998). In preterm infants, the laryngeal chemoreflex is not as
mature, and the infant may experience the apnea component (to
avoid breathing in the fluid that has penetrated the larynx) and
bradycardia (slow heart rate) but not cough to expel the fluid. Since
normal breathing does not resume until after the cough clears the
airway, preterm infants are at risk of stopping breathing if they fail to
swallow safely. As vagus myelination improves with maturity and
feeding experience, these issues resolve (Becker et al.,_ 1993;
Newman,_1996).




Taste Buds in the Larynx?

Laryngeal taste buds contain specialized receptors for acid, water, and pressure, allowing
the detection of incomplete swallowing. Detection of these substances causes a distinct
population of vagal neurons to trigger an additional (secondary) swallow, a brief apnea,
and a forceful expiration (Prescott et al., 2020). Therefore, frequent occurrence of multiple
swallows may be a sign of dysphagia.

The gag reflex is the other protective reflex that prevents the infant
from swallowing a solid object or a bolus larger than the pharynx can
handle.



The Three Phases of Swallowing

In order to develop an understanding of the three phases of the
swallow, a listing of the phases and the structures involved in each
phase are as follows (Arvedson et al.,_2019; Martin-Harris,_2015;
Miller,_1999):

Oral Phase

e Lips

e Tongue/mandible
e Cheeks

e Hard palate

Pharyngeal Phase

o Soft palate (velum)

e Pharyngeal muscles surrounding the throat
e Epiglottis

e Laryngeal muscles

» Arytenoid mass (made up of the false vocal folds, true vocal
folds, and arytenoid cartilages; the arytenoid cartilages sit on top
of the true vocal folds posteriorly, and they open the airway
during breathing and close the airway during swallowing)

o Pharyngoesophageal segment (PES), also called the upper
esophageal sphincter (UES), which includes the cricopharyngeus
muscle

Esophageal Phase

Esophagus, made up of longitudinal and circular muscles which help
to move the bolus toward the stomach



How the Three Stages of Swallowing Work

Oral Phase

Rooting, attachment, and sucking comprise the beginning of the oral
phase. During sucking, the tongue forms a central trough or groove
for channeling the milk posteriorly. The lateral edges of the tongue
seal to the palate to keep the bolus organized (Cichero & Murdoch,
2006; Yang_et al.,_1997). Milk is delivered onto the tongue as the
back of the tongue drops to create negative pressure in the mouth.
Wavelike mechanical movements and pressure changes (positive
pressure) created by the tongue propel the bolus to the back of the
oral cavity (Box 1-5).

Is It Tongue Stripping (Positive Pressure) or
Suction (Negative Pressure) That Removes Milk?

Studies have described infants as using a stripping, wavelike tongue motion that
proceeded from the front of the mouth backward (Bosma et al.,_1990; Burton et al., 2013;
Hayashi et al.,_1997; Monaci & Woolridge, 2011; Newman,_1996; Weber et al.,_1986)
during feeding. These wavelike movements were only seen if the ultrasound transducer
was aligned in the exact midline of the infant’s tongue (Burton et al., 2013). Multiple groups
have confirmed that milk is visualized flowing into the infant's mouth when the tongue is
down and the nipple is maximally expanded, which indicates that subatmospheric
(negative) pressure is responsible for milk flow (Elad et al.,_ 2014; Geddes, Kent, et al.,

2008; Ramsay_ & Hartmann, 2005). \Wavelike tongue movements are vital to allow the
back of the tongue to fully drop in the mouth, creating maximal space and therefore
minimal pressure in the mouth. This cupping of the posterior tongue in midline creates a
depression to catch the milk that flows from the nipple and help organize it into a bolus.
Infants who create excessive vacuums in the mouth but have restricted tongue range of
motion transfer less milk, possibly by impeding nipple expansion and opening of the nipple
pores to allow milk flow (McClellan et al.,_2015). Wavelike tongue movements are even
more important for swallowing. As the peristaltic-like wave travels along the tongue from
front to back, it pushes the bolus of milk into the pharynx (Genna et al., 2021). This basic
organization of liquid swallowing is similar in adults and breastfeeding infants, modified
only by the requirement that the anterior tongue hold onto the breast (Genna et al., 2021),
which favors a stiff rather than peristaltic movement pattern of this part of the tongue
(Elad et al., 2014).

Pharyngeal Phase



In newborns, the presence of the bolus at the valleculae at the base
of the tongue triggers the swallow. The following mechanisms for
protection of the airway are engaged (Arvedson, 2006; Arvedson et
al., 2019; Mendell & Logemann,_2007; Moriniere et al., 2008; Vose &
Humbert, 2019):

1. Breathing stops.

2. The soft palate (velum) elevates to close off the nasal cavity and
prevent the bolus from going into the nose (nasopharyngeal reflux),
and the outer layer of pharyngeal muscles contracts to shorten the
pharynx.

3. The arytenoid cartilages tilt anteriorly and adduct (come closer)
upon contraction of the aryepiglottic and lateral cricoarytenoid
muscles, bringing the vocal folds closer and elevating the
aryepiglottic folds to create membranous curtains around the
airway.

4. The true and false vocal folds (cords) partially adduct over the
trachea.

5. The hyoid moves anteriorly.

6. The larynx (suspended from the hyoid by muscles and cartilage)
moves anteriorly under the epiglottis and the base of the tongue.
The epiglottis is lifted and tipped slightly backward by this same
movement and the pharynx is shortened. This same upward
movement also assists in opening the upper esophageal sphincter
(pharyngoesophageal segment).

7. The tongue moves the bolus posteriorly, pushing against the
posterior pharyngeal wall forcefully to create positive pressure. The
epiglottis tips back toward the pharyngeal wall to divert the bolus
laterally away from the larynx and airway. The muscles of the
pharyngeal wall shorten the length of the pharynx and create a
squeezing wavelike effect to quickly move the bolus to the
esophagus.

8. The upper esophageal sphincter opens, and the bolus enters the
esophagus to make its way to the stomach.




Some steps may occur simultaneously, and a large bolus might
have its head (leading part) in the pharynx while its tail is in the
posterior oral cavity, complicating the swallow.

Esophageal Phase

The bolus moves through the esophagus (food tube) toward the
stomach, consisting of the following stages:

1. Peristaltic movement of the bolus through the esophagus (Box 1-6)

2. Opening of the lower esophageal sphincter to allow the bolus to
enter the stomach (The LES normally keeps the contents of the
stomach from moving retrograde into the esophagus.)

={o) @& EY \What |Is Peristalsis?

Peristalsis is defined as progressive contraction down a muscular tube. This is the
activity seen in the esophagus as the bolus is progressively moved toward the stomach
by both longitudinal and wavelike contractions of the muscles. Logemann (1998) points
out that it is inaccurate to use this term in reference to the movement of the bolus in the
oral and pharyngeal phases of the swallow because anatomically they are not muscular
tubes. Rather, there are pressure changes propelling the bolus. This can be seen by the
rolling wave of the tongue in the oral cavity creating positive pressure, which moves the
bolus over the base of the tongue (Logemann,_1998). Therefore, the term peristalsis will
be used in this text to describe what occurs in the esophageal phase, and tongue
movements involved in swallowing will be described as wavelike or peristaltic-like. It is
important that the pharyngeal phase of the swallow be well coordinated because this is
the phase during which there is the greatest risk of aspiration. The infant’s ability to propel
the bolus to the tongue base (valleculae) is important for setting the pharyngeal phase in
motion and signaling the onset of the cascade of movements that protect the airway and
direct the bolus to the esophagus (Arvedson et al., 2019).




Dysphagia

Dysphagia, or swallowing disorder, can range from mild to severe.
The feeding specialist, a speech-language pathologist or
occupational therapist, sometimes in cooperation with a specialist
physician, assesses the swallowing mechanism during the oral,
pharyngeal, and esophageal phases if dysphagia is suspected. Signs
that an infant might be swallowing incorrectly include frequent
coughing or choking, distress during feeding or refusal to feed,
congestion or a wet quality to the voice or breathing—especially if it
gets worse as a feeding progresses—palpable rumbling in the infant’s
chest during breathing, and frequent vomiting during or after feedings.
Infants with silent aspiration (aspiration with no physical signs)
frequently resist feedings, or feed only briefly or during sleep.
Typically, this behavior begins or worsens around 3 months of age as
the newborn anatomical protections against aspiration begin to wane
with the growth of the neck and the reduced linkage of jaw, tongue,
and hyoid movements. These changes typically make feeding more
efficient, but for infants with dysphagia, it can become more complex.

Breastfed infants rarely have the recurrent respiratory infections
that are typical of formula aspiration, possibly because the
mechanisms and risk of swallowing is different (Hernandez &
Bianchini,_ 2019). A clinical examination involves observing oral
movements in isolation and while the infant is feeding. The feeding
specialist looks at the quality of feeding movements; listens to
swallowing sounds (Box 1-7); observes for changes in the infant’s
behavior, respiratory pattern, and color; and may try positioning
changes to improve the infant’s swallowing. If a swallowing problem
Is suspected, instrumental procedures are carried out to identify the
source of the swallowing disorder, which phase or phases are
disrupted, and useful therapy techniques. Table 1-2 shows the
evaluation procedures that are used to identify dysphagia. For a more
extensive discussion of these instrumental procedures, refer to




Arvedson, Brodsky, and Lefton-Greif (2019), and for a brief overview
see Arvedson and Lefton-Greif (2017).

Cervical Auscultation

Listening over the neck or under the chin with a stethoscope is an easy, useful way for
LCs to scrutinize swallowing sounds. Normal swallowing sounds like a crisp, rapid
biphasic click—cuh-LIK (Vice et al.,_1995; Vice et al.,_1990). Wet, bubbling sounds can
indicate air passing through an incompletely cleared pharynx (Bosma, 1986), and short,
discrete bouts of stridor during the swallow can indicate that fluid has leaked into the
larynx (laryngeal penetration) while the baby was still breathing and the vocal folds have
closed rapidly to keep it out. In addition, delayed initiation of the swallow, inefficient
swallowing (multiple swallows needed to clear the pharynx), and slower-than-normal
swallowing (a drawn-out click that indicates a small bolus) can be identified (Cichero &
Murdoch,_2002). The integration of swallowing and breathing can clearly be heard
because inspiration and expiration each have characteristic sounds. Feeding-induced
apnea or breath-holding (several swallows without an intervening breath) become
obvious, as do stressed swallows, which sound like gulps. Infants with clinical symptoms
of dysphagia (repeated respiratory infections; congested, wet breathing sounds; feeding
refusal) that do not resolve with management changes (prone feeding to assist bolus
handling; Mills et al.,_2021), applying pressure on the breast near the areola to obstruct
some ducts during rapid milk flow, feeding from a partially pumped breast, treatment of
tongue-tie if indicated, and calibration of milk supply to meet infant need if hyperlactation is
responsible should be referred for instrumental studies to determine whether oral feeding
is safe. Lack of recurrent pneumonia does not rule out dysphagia in an exclusively
breastfed infant. Therisk of airway inflammation may increase with the addition of other
foods to the infant’s diet, especially other liquids or purees.

TABLE 1-2 | Instrumental Procedures for Identifying

Dysphagia
Instrumental Parts of Swallow Studied
Procedure
Upper gastrointestinal Esophagus, stomach, duodenum
study (upper Gl)
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Instrumental Parts of Swallow Studied

Procedure

Videofluoroscopic Oral, pharyngeal, and upper esophageal phases of swallowing.
swallow study (VFSS), Clinician can identify type and severity of swallowing

also called modified impairment, identify occurrence of laryngeal

barium swallow study penetration/aspiration, and explore usefulness of treatment
(MBS) strategies.

Ultrasound Oral phase of swallowing

Cervical auscultation Sounds of breathing and swallowing in pharyngeal phase

(CA)

Fiberoptic endoscopic Direct view of pharyngeal and laryngeal structures. Clinician
evaluation of evaluates pharyngeal swallow. Remains of bolus can be seen if
swallowing (FEES) present. Treatment strategies can be trialed for usefulness.

The videofluoroscopic study (VFSS) has been widely used because
it provides the clinician with assessment information regarding where
the swallowing issue is occurring—the oral, pharyngeal, and/or
esophageal phases—and whether there is penetration or aspiration
into the airway. Inferences can be made regarding weakness of the
muscles, decreased sensation, and so on. Based on this information,
the clinician can select treatment strategies and determine their
effectiveness during the procedure. Over the past 10 years, speech—
language pathologists working with infants and children (Gosa et al.,
2015; Weckmueller et al.,_2011), as well as adults (Martin-Harris,
2015; Martin-Harris & Jones,_2008; Martin-Harris et al.,_ 2008), have
been gathering data and developing evidence-based methods to
standardize the VFSS procedure.

VFSS is not typically performed during breastfeeding, but rather is
used to assess bottle feeding. VFSS of babies during breast and
bottle feeding reveal differences in several parameters of oral and
pharyngeal swallowing (Hernandez & Bianchini,_2019). Clinicians must
be aware that when presented with an unfamiliar feeding method, an
infant’s feeding performance may not be representative of typical
breastfeedings.



Another instrumental examination that has been used increasingly is
the fiberoptic endoscopic evaluation of swallowing (FEES). In this
examination, a fiberoptic camera is passed through one of the nares
and into the pharynx in order to observe the structures of the pharynx
and larynx at rest, during phonation (sound production), and during
the pharyngeal swallow. It has the benefit of not exposing the infant
to radiation since it does not involve x-rays. Therapeutic strategies
can be trialed during this technique as well. Several groups
(Armstrong_et al.,_2020; Reynolds et al.,_2016; Schroeder et al.,
2018; Willette et al.,_ 2016) reported that FEES can be safely used to
evaluate a baby’s swallowing function while breastfeeding with the
mother using familiar feeding positions, even in preterm infants.
Treatment maneuvers can then be trialed at the breast during the
study (Mills et al.,_2021). Jenny Reynolds (personal communication,
2020) has initiated a crossover analysis of infants who have had
FEES during both breast- and bottle feeding.




Feeding Assessment

Feeding assessment is a complex process that involves observation
of oral structure and oral motor functioning, as well as observation of
the global body condition, including muscle tone, energy level,
appropriate arousal, and aerobic capacity. All body systems
participate in feeding, not just the gastrointestinal and renal systems,
whose involvement is obvious. Feeding is aerobic exercise for the
human infant, so the heart, lungs, and circulatory system are vital for
providing the oxygen necessary for the work of feeding. The
musculoskeletal system participates both in providing stability for the
infant and in performing specific movements that allow milk to be
transferred from the breast to the infant’s mouth and into the Gl tract
while excluding it from the respiratory passages. Cellular respiration
(mitochondrial enzymes) provides the energy for each cell from the
metabolism of blood-borne glucose, which is maintained by the liver,
pancreas, and hormonal systems of the body. The nervous system
must work properly to direct the activities of all the other systems.

A healthy infant, given a normal environment, can perform the
necessary functions to maintain life and health, one of which is
feeding. As mammals, human infants have the ability to move to,
attach to, and remove mik from the mammae, or breasts.
Conversely, if a newborn in a normal environment cannot breastfeed,
the index of suspicion is increased that all is not well. Healthy infants
indicate hunger by feeding behaviors, which include lip smacking,
tongue movements, hands to mouth, squirming, scanning with the
cheeks, and moving themselves from an adult’s shoulder down to the
breast (or from the parent’s belly up to the breast using the stepping
reflex).

These behaviors were once seen as hunger cues, but now it is
understood that they are functional behaviors that are part of the
competent infant’s feeding sequence. When mothers are educated to



work with these normal behaviors, attachment to the breast becomes
far easier.

This section will provide a framework for evaluating the infant’s
feeding behaviors at the breast. The purpose is to provide the reader
with a system for evaluating the dynamics of feeding and swallowing
from a breastfeeding perspective so an intervention plan can be
developed.

Most infants seen by LCs have minimal or mild disorders. These
may be transient problems, such as incoordination of suck—swallow—
breathe due to inexperience or poor feeding secondary to labor
medications, or they may be persistent, such as the abnormal tongue
movements from a tight lingual frenulum. These infants may have
difficulty transferring milk at the breast but may be able to functionally
bottle feed, offering false reassurance. Abnormal tongue movements
may persist without intervention. In contrast, infants with moderate to
severe problems are likely to have difficulty with both breastfeeding
and bottle feeding and are more easily identified. Tracheomalacia or
laryngomalacia (see Chapter 8) may first become apparent as
feeding volumes increase over the first few days of life. LCs may
therefore be the first to identify the short sucking bursts and stressed
respiration typical of a respiratory anomaly. It is important for all
members of the healthcare team to work together in the baby’s best
interest. Breastfeeding is usually an achievable goal, given practice,
milk expression to support milk production, and supplementation in a
manner supportive of normal feeding skills.

Breastfeeding promotes normal physiological development and
optimal growth and function of the orofacial structures. Each step in
normal development depends on the step before, and though a child
may be able to function using compensatory strategies, these
compensations do not promote optimal development. Therefore, early
intervention may avoid the need for more extensive therapy later.

Ideally, a feeding team addresses significant feeding and/or
swallowing issues. A feeding team is a group of specialists who work
together to develop an individualized feeding program for an infant or
child. For example, a pediatrician or neonatologist may serve as the
medical coordinator. A speech-language pathologist, occupational



therapist, nurse, and dietitian are included in the basic team. Other
team members may include a social worker, psychologist, physical
therapist, gastroenterologist, neurologist, otolaryngologist,
pulmonologist, allergist, endocrinologist, and dentist. Team members
evaluate the infant’s skills from their professional perspective and
report the results to the team. For example, the otolaryngologist may
assess the integrity of the infant’'s oral, pharyngeal, and laryngeal
structures through endoscopy and report to the team any
abnormalities in anatomy and physiology along with suggestions for
treatment. The feeding team devises a plan of action that will address
the infant’'s needs (Arvedson et al.,_2019; Arvedson & Lefton-Greif,
1998). In order to participate as a feeding team member, the LC
should have an understanding of normal feeding, techniques for
assessing problems, and interventions for facilitating development of
feeding skills.




Factors Affecting Feeding

Gestational Age

In order to assess an infant’'s feeding behavior, the clinician should
have an understanding of how the infant develops and what to expect
in terms of reflexive oral behaviors, state, endurance, and
coordination of sucking, swallowing, and respiration. The younger the
gestational age of the infant, the more likely their feeding skills are to
be disrupted by lower aerobic capacity, lower muscle tone, lower
energy, and decreased neurological maturity.

Preexisting Medical Diagnoses

Information about medical conditions that affect feeding competence
will shed light on the infant’s capabilities, challenges, and behaviors. It
is useful to keep diagnoses in mind but also important to approach
the infant as an individual with their own set of feeding skills. It is
helpful to know if and how a medical condition typically affects
feeding and swallowing, while realizing that there is always a
continuum of effects and the individual may be mildly, moderately, or
severely affected in each area.



Screening Tools Versus Assessment Tools

A screening tool identifies individuals at risk for feeding and
swallowing problems by a rapid observation of signs and symptoms.
In contrast, an assessment fool provides more in-depth information
as to the nature of the problem so that a plan of corrective or
facilitative action can be taken (Logemann,_1998).

Current breastfeeding assessments are technically screening tools
that have been devised primarily to identify which breastfeeding
behaviors are present in the mother and infant and if the potential for
breastfeeding to occur is present. These are predominantly
observational scales in which the LC or nurse indicates the presence
or absence of behaviors associated with breastfeeding (Chapman &
Kuhnly, 2018; Pados et al.,_2016). These screening tools have
primarily been designed for use in the early postpartum period and
may be viewed as a signal that breastfeeding is not getting off to a
good start. Dyads identified as at-risk can then be referred for further
assessment and intervention to protect the mother’s milk production
in the sensitive calibration phase and ensure the infant’s nutrition.

Examples of breastfeeding screening tools that can be used with
term infants are as follows:

Infant Breastfeeding Assessment Tool

Latch Assessment Documentation Tool
Via Christi Breastfeeding Assessment Tool
Mother—Baby Assessment Tool

Bristol Breastfeeding Assessment Tool

The Neonatal Eating Assessment Tool—Breastfeeding (NeoEAT) is
a parent questionnaire to screen for signs of problematic
breastfeeding behavior. There are validated versions for bottle
feeding (Pados et al.,,_2017), breastfeeding (Pados et al.,_ 2018;




Pados, Park,_et al.,_2020), and mixed feeding (Pados et al.,_2019;
Pados,_Johnson, et al., 2020) infants.

The Preterm Infant Breastfeeding Behavior Scale (Nyquist et al.,
1996) is an observational tool for use with preterm infants to identify
pre-breastfeeding and early breastfeeding behaviors. For a
description of breastfeeding scales, consult Walker (2017).




Other Oral-Motor Assessment Tools

Speech pathologists and occupational therapists have used
observational feeding tools to assess infants’ bottle-feeding behaviors
in the preterm and term population. The Neonatal Oral-Motor
Assessment Scale (NOMAS) was developed to assess bottle
feeding, though the author states that it can be wused with
breastfeeding infants as well (Palmer,_2006). The NOMAS is used to
rate tongue and jaw movements during both nonnutritive and nutritive
sucking. Infants with problems are diagnosed with disorganized
sucking if they have deficiencies of rate and rhythm, or they are
diagnosed with dysfunctional sucking if they display abnormal tongue
or jaw movements that interrupt the feeding (Palmer,_ 1998).
Disorganized sucking is reflective of difficulty with suck—swallow—
breathe coordination, and is common In infants who have been
ventilator dependent. Disorganized or dysfunctional sucking identified
on the NOMAS was not predictive of later neurodevelopment in
prospective studies (Zarem et al.,_2013; Zhang_et al., 2017) and
meta-analysis (Longoni et al.,_2018), but did distinguish infants with
feeding difficulties from those at low risk.

Another observational tool, the Early Feeding Skills (EFS)
Assessment (Thoyre et al.,_2005), is a cue-based approach to
feeding assessment and intervention in preterm hospitalized infants.
The EFS is a checklist for determining infant readiness and tolerance
for feeding based on an infant’'s physiological, motor, and state
regulation; oral-motor abilities; and coordination of suck—swallow—
breathe. It has been validated across languages and cultures.




Facilitation Versus Compensation

Techniques for assisting with feeding issues fall under two categories:

» Facilitative strategies: Techniques that encourage normal

development

» Compensatory strategies: Techniques that allow for more optimal

feeding but do not change the underlying problem

Examples of facilitative strategies used with breastfeeding babies
include the following (adapted from the treatment strategies in Hall
[2001]):

Skin-to-skin contact with the mother to increase arousal and
interest in the breast

Regulation of suck—swallow—breathe bursts (also called external
pacing) with clinician- imposed pauses prior to coughing,
drooling, or color changes in the infant, either by removing the
infant from the breast or by pressing on the breast to block some
ducts to reduce milk flow

Oral stimulation to increase feeding readiness

Examples of compensatory strategies used with breastfeeding
infants include the following:

Approaching the infant when the child is alert and ready to
breastfeed

Maintaining a quiet environment conducive to attending to feeding

Attempting alternative positioning to compensate for infant or
maternal anatomical variations

Cuddling and flexing the infant when stress cues are exhibited

Using a nipple shield when the infant has difficulty grasping the
breast due to tongue-tie



e Using a nipple shield when the infant is preterm and cannot
maintain attachment

» Providing cheek support when the infant has low tone, carefully
observing for the ability to handle flow rate

e Providing jaw support for wide jaw excursions to prevent loss of
attachment

» Sublingual support: gentle fingertip traction toward the breast
applied to the muscular area under the chin, to support and draw
the tongue forward to increase sucking strength in infants with
torticollis

e Snug swaddling of the lower body (hands out) to support
hypotonic infants

These strategies are just a few examples of ways to improve
feeding skills. The determination of what strategies are appropriate
for an individual infant can be made when a complete assessment is
carried out.



Clinical Breastfeeding Assessment

An in-depth breastfeeding assessment will give the clinician more
specific information about the infant’'s feeding ability at the breast. A
detailed assessment facilitates the formulation of a care plan for
alleviating the problem. According to Arvedson and Lefton-Greif
(1998), there are two basic questions asked during a feeding and
swallowing evaluation: (1) What is the cause of the problem? and (2)
How can it be fixed? This approach can also be adapted to the
clinical breastfeeding assessment.
The steps of a clinical breastfeeding assessment are as follows:

1. Determine whether the breastfeeding problem is the result of

a. basic positioning or attachment issues.

b. an underlying anatomical problem in the infant (or a problematic
interaction with the mother’s anatomy).

c. an underlying neurological or medical problem in the infant,
including sensory difficulties, allergies, cardiorespiratory issues,
gastrointestinal problems such as reflux, and so on.

2. Analyze the steps needed to alleviate the problem:
a. Correct basic attachment, positioning, and management.

b. Identify and implement compensatory techniques for anatomical
problems and/or refer to another professional for further
evaluation and treatment (e.g., frenotomy).

c. ldentify and implement facilitative techniques to improve
neurological development and/or refer to another professional
with specific expertise in this area.

3. Collabarate with the parents on an individualized plan for them to
follow at home to meet their breastfeeding goals with both short-
term and long-term objectives.

4. Provide education, anticipatory guidance, demonstration, and return
demonstration of the techniques to be followed.



5. Arrange for follow-up.

Morris and Klein stated, “Assessment and treatment are sides of
the same coin. Each assessment contains treatment probes to
discover the most effective approaches to remediating the difficulties
that have brought the child and family for the evaluation™ (2000, p.
174). This perspective can also apply to the clinical breastfeeding
evaluation, where compensatory and facilitative techniques can be
incorporated by the clinician. Both compensatory and facilitative
techniques should be practiced during the assessment to determine
their effectiveness in enhancing feeding skills. If successful, they can
be incorporated into the feeding plan.

The clinical assessment consists of several areas of evaluation.
Some clinicians carry out all of the following areas, whereas some
focus only on specific areas:

e Global infant assessment, including body and facial symmetry,
strength, development, reflex behavior, state control, social
behavior, and any differences noted between supine and prone
positions

» Oral sensorimotor observation of the infant and digital suck
examination

e Breast examination of the mother

» Breastfeeding assessment of the infant and mother, including
assessment of milk transfer

* Assessment of feeding using compensatory techniques,
facilitative techniques, and alternate feeding devices (when
appropriate)

o Milk expression (when appropriate)

Global Observations of the Infant

As part of the initial portion of the assessment, it is useful to globally
observe the following characteristics related to the infant’s
neurological and physiological functioning:



Tone

Grading of movement

Symmetry

State and level of arousal or alertness
Respiratory pattern

Color (skin perfusion)

This information will be used as a baseline for comparison when
the infant is engaged in feeding. A global assessment is useful
because it can yield information that will contribute to the clinician’s
understanding of what may be happening during a feeding. The
following information provides some guidelines.

Tone

An infant with low muscle tone may let the extremities hang, recruit
accessory muscles to help maintain stability, or use fixing to help
compensate (see Chapter 11). There may be hypotonia in the facial
area, where the infant appears expressionless. At the breast, the
hypotonic infant may lose suction and spill milk from the mouth. A
hypertonic infant may exhibit arching when put to the breast and have
a retracting jaw when sucking. Hypertonic infants may seem stiff and
may have difficulty opening the mouth wide (gaping) and initiating
sucking bursts. These effects and compensations are usually easily
visible, as are excessive excursions (downward movements) of the
mandible that cause the lip seal to be disrupted. See Figures 1-5
through 1-7 for examples of infants with hypotonia and normal muscle
tone. Infants may increase their tone in response to stress. The facial
expression (wide or narrowed eyes, furrowed forehead) will usually
help differentiate a stressed infant from a hypertonic one.
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FIGURE 1-5 Infant with benign neonatal hypotonia. Note that the mouth hangs open and arms
fall to the side of the body.

© Catherine Watson Genna, BS, IBCLC.
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FIGURE 1-6 Infant with normal muscle tone. Note the crisp creases from normal contraction

of the muscles of facial expression.
© Catherine Watson Genna, BS, IBCLC.



FIGURE 1-7 Infant with hypotonia due to Down syndrome. Note the expressionless look due to
the low tone of facial muscles.

© Catherine Watson Genna, BS, IBCLC.

Grading of Movement

Infant grading (smoothness) of motion generally depends on stability.
Neurologist Amiel-Tison noted that social interaction and head and
neck support improved fine motor control in neonates (Gosselin,



2005). When prone on the semi-reclined mother’s trunk or abdomen,
infants are capable of remarkably accurate movement (Colson et al.,
2008). A head lift cannot generally be maintained more than a second
or two, but that is long enough for the baby to bob his or her way to
the breast. The quality of grading will also be apparent in the jaw
movement. The movements should be smooth and equal, in midline,
with a slight pause or bounce or accentuation of the downward jaw
excursion as the baby maintains negative pressure in the mouth and
draws milk from the breast.

Symmetry

Symmetry of movement across the midline is an indication of equal
nerve and muscle activity on each side of the body. Symmetry of
structure can be caused by deformation (pressure on normally
developed parts) or malformations (interruptions or deficiencies in the
growth or development of a body part). Nerve palsies, birth injuries,
malformations such as hemifacial microsomia, and adverse effects of
restricted in utero positioning, such as torticollis, may all present as
asymmetry with feeding difficulties (Eigures 1-8 and 1-9).



FIGURE 1-8 Facial and neck asymmetry from torticollis.
© Catherine Watson Genna, BS, IBCLC.



FIGURE 1-9 Normal symmetry.
© Catherine Watson Genna, BS, IBCLC.

State and Level of Arousal (Alertness)

Infants who are transferring milk are usually alert, with open eyes and
an intent facial expression. As the feeding progresses and the baby
becomes sated, the fingers generally relax and open, the eyes close,
and the muscle tone softens. Infants who are hyper-aroused may cry
or be unable to inhibit rooting and move on to the next step of
attachment. Most LCs have seen infants who shake their heads



furiously, trying to identify the nipple when it is already in the mouth.
Sliding the baby’s body toward the mother’s contralateral breast and
bringing the lower lip and tongue closer to the areolar margin (and
farther from the nipple) will often allow the tongue to contact the
breast and the baby to attach. Using gravity (with a semi-reclined
maternal position) so the infant’'s chin digs into the breast may
achieve the same goal. Infants who are under-aroused may fall
asleep before attaching. Infants who find feeding threatening or
stressful will show motoric, behavioral, and autonomic signs, including
color changes, increased respiratory rate, tone changes, yawning,
tuning out, and crying (see Chapter 10).

Respiratory Pattern

An infant’s respiratory rate (RR) must be slow enough to coordinate
with sucking and swallowing (Table 1-3). Though most infants are not
able to feed with an RR over 80, willingness to breastfeed probably
reflects capability to do so. It is normal for RR to increase during
respiratory pauses in feeding, but it should slow to baseline again
before the infant begins another sucking burst. Respiratory effort
should remain normal through the feeding; overuse of chest or throat
muscles during breathing indicate excessive work of respiration. Short
sucking bursts with long respiratory pauses may indicate
cardiorespiratory immaturity or instability.

TABLE 1-3 | Respiratory Pattern

Resting Respiratory Rates for Breaths per Minute
Infants

Term infant 3040
Preterm infant 40-60 (reflects cardiorespiratory
immaturity)

l infant 60-80




Reproduced from Hough, 1991, as cited in Arvedson, J. C., & Lefton-Greif, M. A. (1998).
Pediatric videofluoroscopic swallow studies: A professional manual with caregiver guidelines.
San Antonio, TX: Therapy Skill Builders (Harcourt).

Color

Changes in skin color (perfusion) can reflect reduced oxygenation due
to cardiorespiratory problems or autonomic instability secondary to
stress. These are most apparent around the mouth, eyes, and
nipples, and in the hands and feet. Mottling usually reflects a chilled
infant. Pallor, duskiness, and cyanosis (blueness) are signs of
reduced tissue oxygenation. Flushed and ruddy colorations are
usually a sign of autonomic instability. A gray infant may have a
cardiac problem, particularly if the infant is perspiring. Perfusion
changes may be easier to see in the nailbeds and mucous
membranes in infants of color. (See Plates 1 and 3 for photos of
cyanosis.)

Neurological Screen of the Infant

Probing the infant’s reflexes reveals valuable information about the
infant’s neurological status. Table 1-1 summarizes the information
necessary to assess the cranial nerves and reflexes the infant uses in
feeding (adaptive reflexes) and airway protection (protective
reflexes). An alert infant who does not exhibit adaptive behaviors may
have a neurological deficit.

Oral Assessment of the Infant

A visual examination of the infant’s oral structures will provide useful
information regarding the structures at rest and in isolated
movements. The clinician may also want to do a digital examination of
the infant sucking nonnutritively to assess the tongue’s range of
motion and strength, as well as the integrity of the central pattern
generator for sucking. Sucking behavior is better assessed when fluid
(a few drops of expressed milk from a dropper or syringe) is used
during a digital suck examination. This allows evaluation of sequential
tongue movements, adaptability to different flow conditions, and



coordination of sucking, swallowing, and breathing. It is normal for
infants to modulate sucking pressure in response to milk flow. During
nonnutritive sucking, the hungry neurotypical infant keeps increasing
the sucking pressure in an attempt to get milk and will decrease
sucking pressure when milk is delivered.

Offering a finger across the baby’s lips for them to grasp rather
than inserting the finger into the mouth shows respect for the infant’s
personhood, assesses the gape and oral grasp responses, and
prepares them to suck. When the infant opens their mouth, allow the
gloved finger to touch the tip of the tongue and observe whether the
infant draws the finger in or not. If the tongue retracts, note this and
try to stimulate the front of the lower gum to see if the infant will
extend the tongue. When the infant draws the finger in, note how well
the tongue grooves around the finger and the strength of the tongue
movements. When the fingertip is near the junction of the hard and
soft palate, the infant will generally begin to suck. Note how well the
infant’s anterior tongue maintains contact with your finger during the
suck. After assessing the nonnutritive suck, give some drops of
expressed milk and note any changes in the sucking pattern. The
infant should be able to keep the anterior tongue grooved around your
finger while the jaw drops slightly and the posterior tongue drops
from front to back to create negative pressure. The sucking should be
deep, drawing, and rhythmic. If the anterior tongue loses contact with
the finger, the infant may lose the latch; if the tongue retracts,
allowing the tooth-bearing surface of the lower gum ridge to contact
the finger, the infant will bite or chew. Note any sliding of the tongue.
If this occurs on the finger, it will likely be worse on the breast
because the mouth is more open while breastfeeding than finger
sucking, providing more challenge to tongue mobility. A forceful
posterior tongue elevation or high vacuums are other compensations
that can be identified on a digital suck examination.

Neurologically impaired infants may lack sequential graded tongue
movements; the tongue may move up and down in the mouth in an
uncoordinated manner. Infants who are unable to groove the anterior
tongue will hold the breast with a flat anterior tongue pushed up to the



palate, which requires more muscular effort and pressure to maintain
a stable mouthful.

Tongue

A well-coordinated tongue that has full range of motion is of great
importance in feeding and the oral stage of swallowing. Note the
tongue’s resting posture, appearance, any anatomical variations, and
symmetry or asymmetry of movements. At rest, the lips should be
closed and the tongue tip on the anterior hard palate. The clinician
can observe tongue movements while interacting with the infant or
elicit them with a gloved finger. The following movements can be
observed or elicited, and any inabilities or limited abilities to perform
the movements can be recorded along with possible causes:

 Ability to protrude or extend tongue (during quiet alert state
interactions or when the lower gum ridge is stimulated with the
clinician’s fingertip (Figure 1-10)



FIGURE 1-10 Normal tongue extension.
© Catherine Watson Genna, BS, IBCLC.

» Ability to lateralize tongue (when the outer gum ridge is stroked
from the center to the side by the clinician’s digit (Figure 1-11)
equally to both sides




FIGURE 1-11 Normal lateralization.
© Catherine Watson Genna, BS, IBCLC.



» Ability to elevate tongue (observe for elevation of the tongue tip
to the palate if the infant cries or attempt to stimulate this action

by touching the upper gum ridge with a gloved finger (Figure 1-
12)

.

FIGURE 1-12 Normal elevation.
© Catherine Watson Genna, BS, IBCLC.

Anatomical Variations of the Tongue



The relative tongue length may impact feeding skills. A short tongue
may restrict the ability to attach to the breast, and a long tongue may
be held in an abnormal position in the mouth and may not develop
normal coordination. Tight sublingual fascia may retract the tongue
and make it appear short (see Chapter 9), but a truly short tongue
will have normal mobility and the mandible will be small to match the
tongue size.

Asymmetry of the tongue can be structural or can result from an
underlying neurological problem, in which case the tongue deviates to
the stronger side (Figure 1-13). A flat tongue may indicate low tone
or a severe tongue-tie (Figure 1-14). Infants with decreased muscle
tone, an excessively large tongue, or a small mandible may also
protrude their tongue at rest. Preterm infants may adopt an open-
mouth posture with the tongue protruded in an effort to open the
airway when there is respiratory tract instability. Tongue-tip elevation
in a preterm infant indicates stressed respiratory status and
unreadiness to feed. (See Plate 7 for a photo of an infant fixing the
tongue to the palate.) Changing the infant’s position to reduce
respiratory stress (particularly placing the baby skin-to-skin with the
mother) may improve feeding readiness.




FIGURE 1-13 Asymmetrical tongue movement due to tongue-tie.
© Catherine Watson Genna, BS, IBCLC.



14 Flat tongue due to both tongue-tie and hypotonia.

© Catherine Watson Genna, BS, IBCLC.

FIGURE 1



An infant with posterior tongue elevation (humping) at rest will block
the oral cavity and make attachment difficult (Figure 1-15). A tongue
with a thick, bunched configuration that distributes its muscle mass
posteriorly when retracting may be restricted by a tight lingual
frenulum, or may be experiencing biomechanical strain from tight
muscles or fascia.



FIGURE 1-15 Tongue retraction and posterior elevation (humping) due to tongue-tie.
© Catherine Watson Genna, BS, IBCLC.



Tongue retraction also prevents the tongue from grasping the
breast and is a common cause of latch failure. It is often postulated
that infants who have had unpleasant oral experiences will use the
tongue to block access to the mouth. Although there is no research
support for this view, infants are sentient beings and deserve to be
treated with respect.

Range of motion is perhaps the most important factor in an infant’s
ability to breastfeed with tongue-tie. A thin, elastic frenulum will
generally impact tongue movement less than a thick, fibrous one will.
Elasticity of the floor of the mouth fascia may partially compensate
for a restrictive lingual frenulum. If the floor of the mouth is tight and
the frenulum is short and inelastic, the infant is at risk for very poor
tongue function. The extent of the lingual frenulum along the underside
of the tongue is another important determinant of function, with a
longer attachment generally restricting tongue elevation and extension
more than a shorter one of equal thickness and elasticity.

A severely restrictive lingual frenulum will usually keep the tongue
behind the gum line, especially as the mouth opens. The tongue will
appear flat or bunched into an unusual configuration (Figure 1-16).
Touching the future tooth-bearing surface of the exposed lower gum
ridge triggers reflexive biting, which is normally inhibited by the
presence of the tongue tip.



FIGURE 1-16 Bunched tongue due to tongue-tie. Note how the entire length of the tongue is
pulled down in midline by the frenulum.

© Catherine Watson Genna, BS, IBCLC.

The combination of inability to elevate the tongue to grasp the
breast and the triggering of the normal phasic bite reflex causes
these infants to chew at the breast.

Fasciculations or Tremors of the Tongue and/or Mandible



Neurologically immature or impaired infants can exhibit tremors during
activity or at rest due to insufficient muscle activation by the brain
(see Chapter 11). Muscle fasciculations can also occur due to fatigue
in tongue-tied infants who recruit accessory muscles and use less
ergonomic compensatory sucking strategies. These are a reliable
sign that the infant is working too hard to feed. Oral anatomy and oral
motor function should be thoroughly assessed when tremors occur,
and growth should be followed closely.

Lips

Lips are gently applied to the breast with the lower lip flanged
completely outward and the upper lip neutral to lightly flanged (Mills
et al.,_2020). A very tight superior labial frenulum can produce
sucking blisters on the mucosal surface of the upper lip (Eigure 1-17)
and may make it more difficult to maintain latch. Infants with
restrictive tongue attachments may use sweeping motions of the
upper lip during sucking, causing a large sucking blister on the
vermillion of the upper lip. Observe the lips and note any anatomical
variations. Make note of any asymmetry, which is often due to nerve
damage and muscle weakness that causes the lip to deviate (pull)
toward the stronger side. Increased or decreased tone can occur
with neurological deficits.



FIGURE 1-17 Tight labial frenulum. Note the large blister on the center of the upper lip.
© Catherine Watson Genna, BS, IBCLC.

A deep indentation of the upper lip vermillion (gull wing sign)
(Figure 1-18a), especially when paired with a paranasal bulge
(Figure 1-18b), can indicate the presence of an occult submucosal
cleft (Stal,_1998). A cleft of the lip may or may not influence the
infant’'s ability to breastfeed, depending on the existence of a
concomitant submucous cleft of the palate and how well the mother’s
breast tissue fills the defect.









FIGURE 1-18 Signs associated with submucosal cleft palate. A. Gull wing sign in infant with
submucous cleft palate secondary to Pierre Robin Sequence. Note the small nares, short
mandible, and restrictive frenulum. B. Paranasal bulge in a toddler with soft palate dysfunction.

© Catherine Watson Genna, BS, IBCLC.

Nose

The nose should be symmetrical, and the infant should be able to
breathe at rest without flaring the nares (nostrils). Flared nares
(Figure 1-19) indicate increased effort of breathing. Note any
congestion, discharge, sounds of effortful nasal respiration, or the
presence of nasal regurgitation (Figure 1-20), which can indicate soft
palate cleft or incomplete closure (velopharyngeal dysfunction). Nasal
regurgitation can sometimes be as subtle as white, milky nasal
mucus.



FIGURE 1-19 Flared nostrils.
© Catherine Watson Genna, BS, IBCLC.



FIGURE 1-20 Simultaneous regurgitation from mouth and nose.
© Catherine Watson Genna, BS, IBCLC.

Cheeks

Full-term infants have fat pads within the buccal muscles that give
their cheeks a full, rounded appearance. The purpose of these fat
pads is to provide lateral stability during the first few months,
supporting the tongue in a grooved position around the teat. Preterm
infants, depending on gestational age, may not have fully developed
fat pads and may suffer cheek collapse during sucking that reduces



their ability to create intraoral negative pressure. Record any
anatomical variations, asymmetries, or tonal differences between the
cheeks.

Jaw

Tongue and jaw movements are linked and synchronized during
sucking. Infants typically have a receded jaw, but one that is unusually
short can reduce the mechanical advantage of the jaw/tongue/hyoid
unit during sucking. Reduced alignment of the maxilla and mandible
can lower milk transfer. It is unusual for an infant to have a protruded
lower jaw. Asymmetry of the jaw opening may indicate congenital
torticollis (Wall & Glass, 2006) (Figure 1-21). Other signs of
torticollis include the infant’'s head turning to one side with a flattened
occiput on that side (plagiocephaly) and the head tilting toward the
opposite side with neck shortening and limited range of movement.
The skin creases at the base of the neck on the infant’s back will be
asymmetrical. Additional signs include asymmetrical placement of the
eyes and ears, with one eye appearing larger than the other
(Figure 1-22). The ear on the compressed side is usually cupped
outward, and the contralateral ear is flattened to the skull. The
unilateral upward tilt of the lower jaw and alveolar ridge in infants with
torticollis contributes to feeding difficulty. Tongue movements such as
elevation and lateralization are typically asymmetrical in infants with
torticollis. Severe torticollis may result in increased tone and rotation
of the body all the way down the affected side. Infants with torticollis
require immediate referral for occupational or physical therapy along
with feeding assistance. See Chapter 8 for more on congenital
torticollis.




FIGURE 1-21 Mandibular asymmetry due to congenital muscular torticollis.
© Catherine Watson Genna, BS, IBCLC.



FIGURE 1-22 Subtle asymmetry in an infant with feeding difficulties.
© Catherine Watson Genna, BS, IBCLC.

Wide jaw excursions that disrupt the attachment or clenching where
the jaw moves minimally are problematic. The disorganized infant with
immature sucking abilities may have inconsistent jaw movements,
arrhythmic movements, or difficulty initiating movements (Eigure 1-
23).



FIGURE 1-23 Excessive jaw excursion causes the infant to lose contact with the breast with
his tongue and upper lip.

© Catherine Watson Genna, BS, IBCLC.

Hard and Soft Palates

The hard palate is continuous with the alveolar (gum) ridge in the front
and the soft palate (the movable portion) positioned posteriorly. The
movement of the soft palate may be noted if a gag reflex is elicited or
when the infant cries. Clefts are the most obvious deviation affecting
the palates (Figure 1-24). Even a submucosal cleft may affect the
infant’s ability to produce suction and effectively breastfeed (see
Chapter 8). It is difficult to see the soft palate in a young infant
because the tongue fills the mouth. Strategies for better visualizing
the posterior palate include digital photography, using a tongue
depressor, and stimulation of the gag reflex at the soft palate with a
cotton swab. Asymmetries in soft palate movements (just as in the
tongue) can indicate a neurological deficit.



FIGURE 1-24 Cleft of the soft palate.
© Catherine Watson Genna, BS, IBCLC.

A highly arched or narrow hard palate is an indication of abnormal
or restricted tongue movement (Figures 1-25 and 1-26). The tongue



normally shapes the palate, resting in the hard palate and widening it
into a broad U-shape. It is unclear if there is any contribution of a high
palate to breastfeeding difficulty in and of itself, and in our research,
narrow infant palates due to tongue-tie have spontaneously
broadened in the weeks after frenotomy. A high, narrow palate may
be hypersensitive to stimulation due to lack of tongue contact in utero.
The resultant hyperactive gag reflex may make the infant reluctant to
accept the breast deeply into the mouth and may interfere even more
with the acceptance of firmer objects.

FIGURE 1-25 High-arched, narrow palate due to tongue-tie.
© Catherine Watson Genna, BS, IBCLC.



FIGURE 1-26 High-arched palate with a midline submucous cleft associated with a genetic

deletion syndrome (Phelan-McDermid syndrome).
© Catherine Watson Genna, BS, IBCLC.

A preterm or il infant whose history includes intubation or
orogastric tube feedings may have a channel palate from the
pressure of the narrow tube. Infants who have experienced repeated
invasive oral procedures may develop hypersensitivity and aversion
that may influence their wilingness to accept anything into their
mouth. Infants who have required intensive care may also be fearful
of being held. They may need gentle desensitization, starting with
holding in a way that they can accept (perhaps with their back toward
the mother) and moving gradually toward a breastfeeding position.

Breast Assessment of the Mother

The focus of this text is the infant; however, breastfeeding requires a
dyad. Anatomical mismatches between the mother and the infant



influence the infant’s feeding abilities. Look at the mother’s breasts to
see how well the infant’s limitations may be accommodated.

Breast Characteristics

Mild breast hypoplasia may be less problematic with a vigorous infant
than a challenged one. Increased intermammary spacing (more than
1.5 inches) and a high inframammary fold (reduced vertical dimension
of the breast) increase the index of suspicion for decreased glandular
development in the breasts, as does breast asymmetry (Eigures 1-
27 through 1-29). Persistent maternal Tanner stage 4 breasts
(bulbous areolas) may improve feeding ability for some infants and be
disadvantageous for others. Flat or inverted nipples (Figures 1-30
and 1-31) will be more challenging for a tongue-tied or hypotonic
infant to grasp, whereas long nipples may be difficult for a child with a
hyperactive gag. Wide, inelastic nipple tissue may make feeding
ineffective for infants with small mouths until they grow into them. The
placement of the nipple on the breast will determine what positions
will be most effective for the individual dyad. Maternal motor skills
and previous breastfeeding exposure and experience all contribute to
the support the mother can offer her infant.



FIGURE 1-27 Mild hypoplasia with wide intramammary space and high inframammary fold.
© Catherine Watson Genna, BS, IBCLC.



FIGURE 1-28 Breast asymmetry, with use of a Lact-Aid nursing trainer due to lower milk
production in the smaller breast.

© Catherine Watson Genna, BS, IBCLC.




FIGURE 1-29 Severe breast hypoplasia.
© Catherine Watson Genna, BS, IBCLC.
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FIGURE 1-30 Inverted nipple.
© Catherine Watson Genna, BS, IBCLC.



FIGURE 1-31 Breast engorgement stretches areolar skin, flattens the nipple, and makes
attachment difficult.

© Catherine Watson Genna, BS, IBCLC.

Breastfeeding Assessment

Tools



When sucking problems exist, pre- and postfeeding weights need to
be measured in the same clothing on a sensitive digital scale
designed for test weighing. A penlight or otoscope is helpful in
visualizing oral structures. The TelScope (Holland Healthcare)
combines a lighted tongue depressor with a cell phone holder to allow
inspection and photography of intraoral structures. A neonatal
stethoscope is helpful for cervical auscultation (listening at the neck or
underside of the chin) to assess swallowing sounds and coordination
of swallowing and breathing (Box 1-6). Digital stethoscopes allow
multiple listeners, and generally allow recording of brief auscultation
files. A digital camera or camcorder, either dedicated or in a secured
smartphone, helps to preserve information for future re-evaluation,
and photos, videos, and sound files may be provided to parents as
teaching tools or to the infant’'s physician as documentation. Even
experienced clinicians may notice important details that were initially
missed when reviewing such documentation. For virtual (telehealth)
consultations, viewing a video parents submit in advance of the visit
can partially compensate for the lack of physical presence.

Compensatory Strategies

Based on the assessments, the following techniques could be
employed to enhance breastfeeding given the anatomical limitations
of the mother and/or baby:

e Positioning to enhance support, use gravity to press baby to
breast, and maximize attachment depth

» Exaggerated breast shaping (see Chapter 5) or nipple shield to
make nipple or areola more graspable

» Reverse pressure softening (RPS) (Cotterman, 2004),
therapeutic breast massage (Bolman et al., 2013; Witt et al.,
2016), physical therapy techniques (Cooper & Kowalsky, 2015;
Mogensen et al., 2020), or brief pre-pumping to soften the nipple
and areola area to make it more elastic
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» Using a nipple everter device, such as a Supple Cup
(www.supplecups.com), before feeding to make the nipple more
prominent and graspable (Bouchet-Horwitz, 2011)

 Infant facial support (sublingual pressure, cheek support, jaw
support) to help the infant remain attached to the breast (see
Chapter 12)

e Breast compression or massage to increase milk flow

« Filling tip of nipple shield with syringe or tubing attached to
syringe to stimulate sucking

o At-breast supplementation to improve milk transfer

Observation

Attachment and positioning are essential to infant performance at the
breast. Look at infant support and alignment; complete contact
between the mother’s body and infant’s chin, chest, trunk, and
abdomen; hip flexion around the mother’'s side; and maternal
ergonomics and comfort (Figures 1-32 and 1-33). Note how much
assistance the mother requires to provide optimal support for her
infant. Biological nurturing (laid-back or semi-reclined) maternal
positions improve ergonomics, gravitational support, and reflex
behaviors in both partners (Colson, 2007a,_2007b). Alterations in
alignment may be necessary for infants with torticollis or facial
asymmetries (Genna, 20195).
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FIGURE 1-32 Good alignment allows the infant to self-attach to the breast.
© Catherine Watson Genna, BS, IBCLC.
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FIGURE 1-33 Placement of the infant where the breast naturally falls, and supporting him

against the mother’s body, is usually more ergonomic for the mother and gives the infant
optimal stability.
© Catherine Watson Genna, BS, IBCLC.

Stimuli that best trigger the inborn neurobehavioral feeding program
in human infants include skin-to-skin contact with the mother, chin
contact with the breast, and nipple contact with the philtrum (ridge
between upper lip and nose). When given these cues, a hungry infant
will gape widely, extend and depress the tongue, grasp the breast
and seal to it with the tongue and lips, and begin sucking.

Tongue

The infant’s tongue position during approach to the breast is one of
the most important factors in successful attachment. The tongue is
down in the mouth over the lower gum or lip. At the point of latch, the



anterior portion of the tongue lifts upward to contact the breast and
grooves around the teat as the tissue is drawn into the mouth.
Optimal attachment is vital to filing the mouth and stabilizing the
tongue so it can function as well as possible.

If the Infant Initiates Sucking Before Attaching and Is

Unable to Latch

Facilitative strategy: Ask the mother to take the infant away from the breast, wait until the
infant stops sucking, and then begin again. Because sucking is reflexive in the first few
months, the infant may persist in the pattern without assistance from the mother.

Ankyloglossia (tongue-tie) often has a negative effect on feeding
and requires frenotomy in half of affected infants (Todd & Hogan,
2015). Although some tongue-tied infants are able to latch and
transfer milk (Geddes, Kent, et al., 2010), most are less efficient than
their peers with unrestricted tongue motion (Geddes,_Langton, et al.,
2008; Ramsay_et al.,,_2004). Others are unable to attach to the
breast at all (Figure 1-34), or find it so difficult that they gradually
stop trying. Some infants attach but fail to transfer enough milk to
sustain growth and stimulate maternal supply, or they may cause
maternal nipple or breast damage due to repetitive stress from
abnormal movements of the tongue. Ask the mother about her
sensations during feeding. Note that a deep latch is important for
normal oral stability and muscle activation during sucking, so
assessment should be repeated after improving positioning and
attachment. Pinching or biting sensations may be due to excessive
positive pressure from the tongue or jaws; friction (often described as
feeling like sandpaper or a cat’s tongue on the nipple) may be due to
compensatory in—out (sliding) movements of the tongue; and feeling
percussive movement against the nipple may be due to excessive
posterior tongue elevation (humping; see Chapter 8). Pain without
evidence of damage may be from nipple base compression (Geddes,
Langton,_et al.,_2008) or from excessive negative (suction) pressures
during sucking (McClellan et al.,_2008). Excessive pressures during




sucking can be ameliorated with the use of a nipple shield (D. T.
Geddes, personal communication, May 2007) or the use of a piece of
thin supplementer tubing to vent the mouth (R. Noble, personal
communication, May 2013).






FIGURE 1-34 This infant with mild tongue-tie cries in frustration from the absence of his
expected cue (tongue tip on breast), which causes his tongue to elevate and block the mouth.

© Catherine Watson Genna, BS, IBCLC.

if Tongue Tip Elevation Obstructs Attachment

When the infant is not lowering the tongue tip, try the following strategies to encourage the
infant to lower it.

Facilitative strategies:

¢ Allow the infant more time to organize oral movements and drop the tongue to begin
nuzzling and licking the breast.

¢ Tickle down the tongue tip with an adult finger immediately before attachment, which
might help if the infant does not spontaneously drop the tongue.

o Briefly fingerfeed some expressed milk. Fingerfeeding can be useful for habitual
tongue-tip elevation by teaching the infant that food belongs on top of the tongue.

e Watch for rapid respirations to determine if the infant is able to feed. The infant needs
to be able to spare time in the respiratory cycle to close the airway for a safe swallow.
Rapid respiration implies difficulty meeting oxygen needs at rest; oxygen needs are
greater during feeding. Helping the infant organize may reduce their respiratory rate
(rocking, cuddling, reducing environmental noise and light). Positioning changes
(prone with head extension) during feeding can open the airway and ease breathing.

Compensatory strategies:

¢ Asilicone nipple shield may provide stronger tactile input and allow the infant to slide
the tongue under the teat during the learning period.

e Supplementary oxygen may be provided (by nasal cannula or “blow by”) during feeding
for infants with tongue-tip elevation secondary to rapid respiration.

Lips

Hoover (1996) found that breastfeeding was pain-free if the infant’s
lip angle was 130 to 160 degrees. In young infants, the angle of the
lips will often be hidden by the cheeks, which contact the breast and
remain rounded. The nasolabial crease should remain soft; the upper
lip should be neutral to slightly everted on the breast and should be
relatively immobile during sucking. Older infants and toddlers
generally do not touch the breast with their cheeks during
breastfeeding. Their lip angle should be at least 130 degrees to




ensure maternal comfort. See Figure 1-35 for an example of
ineffective latch and Figure 1-36 for an example of optimal latch.

— -
FIGURE 1-35 An overly flanged upper lip is a sign of shallow attachment or overuse of the lip
to compensate for tongue immobility. This infant’s head is flexed, bringing his nose into the
breast and the chin away, reducing mechanical advantage. Snuggling the baby’s bottom closer
and sliding it toward the opposite breast (snuggle-slide) will bring the chin to the breast and the
nose away.

© Catherine Watson Genna, BS, IBCLC.



FIGURE 1-36 Optimal latch for a young infant. The upper lip is neutral, cheeks are rounded,
head is slightly extended, chin is on the breast, and nose is free.

© Catherine Watson Genna, BS, IBCLC.

Overuse of the upper lip is associated with large sucking blisters
and is easily visible as a sweeping motion of the lip during feeding. It
may be associated with in-and-out movement of the breast.

If the Tongue Is Retracted or Unable to Grasp the

Breast




Facilitative strategy: Massage the tongue with a fingertip until it extends over the lower
gum. Fingerfeed for one or more feedings.

Facilitative strategy

Increase the depth of attachment, try slightly increasing head
extension, check for tongue-tie, and work on strengthening the tongue
movements.

Jaw

Latching infants need to open their mouth widely to grasp enough
breast tissue to efficiently transfer milk. The jaw movements should
be smooth, with a slight pulse on the downward component and a
slight pause with the jaw open as the mouth fills with milk. Grading of
jaw opening and closing should be smooth. Infants displaying jerky
movements, snapping at the temporomandibular joint, or sideways or
circular jaw movements should be referred for speech therapy.
Depending on the etiology, bodywork might help.

If the Tongue Tip Is Humped or Blocking the Infant’s

Oral Cavity

Facilitative strategy: Massage the posterior tongue, drawing gently forward in the baby’s
mouth. Fingerfeed with gentle counterpressure to the humped area of the tongue.

Facilitative strategy

Counterpressure in front of the ear can smooth jaw movement and
increase the efficiency of sucking in infants with articular disc
dislocation (popping jaw) (Figure 1-37).
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FIGURE 1-37 Counterpressure alongside the tragus (ear flap) helps the temporomandibular
joint glide properly in infants with articular disc dislocation and a popping jaw.

© Catherine Watson Genna, BS, IBCLC.

Cheeks

In newborns, the cheeks should press against the breast, hiding the
lower lip, which is completely everted. The cheeks should remain
smooth during sucking. Shallow attachment will cause a tight everted
upper lip, excessive movement of the upper lip, tight nasolabial
creases, and dimpling of the cheek during sucking (Figures 1-38 and
1-39). Dimpling of the cheek could also indicate buccinator weakness
and instability or failure of the anterior tongue to elevate and groove
to hold the breast in the mouth.

-!‘- E -
FIGURE 1-38 Dimpled cheek from shallow attachment. Note that the shoulders are rotated
away from the mother.

© Catherine Watson Genna, BS, IBCLC.
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FIGURE 1-39 Same infant, better alignment and attachment.
© Catherine Watson Genna, BS, IBCLC.

Facilitative strategy

For preterm or low-tone infants with poor cheek tone or inadequate
sucking pads, provide cheek support (press into the cheeks with the
thumb and fingertip and draw toward the breast, maintaining gentle
traction).

Feeding at the Breast

Sucking speed is inversely proportional to milk flow. Before the milk
ejection reflex (MER), the infant may suck rapidly, with two sucks per
second and infrequent swallows. The sucks are shallower, with less
jaw excursion than sucking after the MER. During rapid milk flow, the
infant generally sucks about once per second, with a 1:1:1 suck—
swallow—breathe ratio. During slower but still significant milk flow, the
ratio can be 2:1:1. A ratio of 3:1:1 is considered the break-even
point, whereby energy expended in feeding equals calories taken in.
Larger numbers of sucks between swallows generally indicate little
milk transfer. However, at the end of a normal feeding, the infant may
“linger over dessert,” ingesting very high-fat milk, and ideally should



not be taken off the breast. A sated infant will release the breast
voluntarily and rest on the mother’s body. An infant who comes off the
breast and is squirming around generally wants to take the other
breast in search of a faster milk flow.

During the early weeks of breastfeeding, it's wise to offer both
breasts to help ensure sufficient milk production. Parents at risk for
low milk supply such as mothers with breast hypoplasia, or parents
who have had breast/chest surgery or testosterone treatments, can
help increase milk production by feeding very frequently in their
infant’s first days and weeks, and following feedings by manual
expression. Manually expressed colostrum can be spoon fed to the
infant when parental milk production is low, and expressed milk can
be given by nursing supplementer at the chest or breast.
Supplementing by bottle reduces the amount of milk the infant takes
from the breast (Hren et al.,_2009).

Normal sucking bursts consist of 10 to 30 suck—swallow—breathe
triads, followed by a 3- to 5-second respiratory pause. Breathing is
initially rapid during the respiratory pause; when it returns to baseline,
the infant resumes sucking. Swallowing sounds are normally subtle,
with a quiet “cuh” sound representing the soft palate closing off the
nasopharynx to prevent milk from entering the nose. As the baby
adjusts to a new milk ejection, swallowing may become slightly
louder. Gulping sounds (hard swallows) represent stressed or difficult
swallowing and are counterintuitively associated with small boluses.

If the Tongue Tip Is Elevated or Blocking the Infant’s

Oral Cavity

Facilitative strategy: Tickle the tongue tip down, and calm the infant.

Observation of the infant’'s burst pause pattern can reveal
cardiorespiratory instability—the sucking bursts will be short,
consisting of three to five sucks with prolonged respiratory pauses
during which breathing is rapid, loud, or stressed. Preterm (Gewolb &



Vice, 2006) or drug exposed (Gewolb et al.,_2004) infants may use
an immature sucking pattern, holding their breath for three to five
sucks and swallows, then breathe without sucking. This pattern of
apneic swallows, also called an alternating sucking pattern (Browne &
Ross,_2011), is more common during bottle feeding, but can occur
when milk flow is rapid at the breast. Immature infants may also use
a transitional sucking pattern consisting of five to eight sucks and
swallows with breathing mostly between sucking bursts (Palmer,
1993). Difficulty coordinating sucking, swallowing, and breathing can
manifest as gulping, coughing, color changes, aerophagia (air
swallowing), and short bursts of stridor (a high-pitched squeaking
sound during breathing), in this case, occurring as the vocal folds
shap shut to keep milk out of the airway during /aryngeal penetration
in a poorly timed swallow. The difficulty can stem from maternal
hyperlactation and rapid milk flow or, more frequently, from the
infant’s inability to handle a normal flow. Infants with mild difficulties
will usually respond to being removed from the breast briefly for a
respiratory pause or feeding in a prone, upright, or side-lying position
(Figure 1-40). Steady pressure on the breast with the side of the
mother’s hand during the first and strongest milk ejection will block off
the flow in the occluded ducts and slow the flow (Eigure 1-41). The
mother’s hand should be placed as close to the areolar margin as
possible without disrupting the infant’s latch, since many of the large
ducts are superficial and branch close to the nipple (D. T. Geddes,
personal communication, May 2007; Geddes, 2009). Infants with
severe difficulties with flow may refuse to feed or become fussy
during feeding, especially as they approach 3 months of age, when
neck growth separates the epiglottis and soft palate and allows the
tongue to drop in the oral cavity, reducing the anatomical protection
against aspiration.




FIGURE 1-40 Infant in prone position on semi-reclined mother. This ergonomic position

improves stability and ability to handle milk flow.



© Catherine Watson Genna, BS, IBCLC.

FIGURE 1-41 Mother presses on breast to block some ducts to slow flow. Idea from Carol
Chamblin.

© Catherine Watson Genna, BS, IBCLC.

Ineffective Sucking or Low Maternal Milk Flow?

Ask the mother to express milk for a few minutes. If several ounces
or 50 to 60 mL are obtained, the problem is likely with the infant. If
several millliters are obtained, the problem may be with the mother,
or the supply may have responded to the infant’s inability to drive it. A
careful history will help tease out the factors that contributed to the
poor feeding or low production. Breastfeeding initiation in the first 2
hours of birth (Bystrova et al.,_2007), maternal-infant contact at night
(Ball,_2006), and an average of 10 or more feedings per day in the



first 2 weeks (Huang_& Chih,_2020) maximize milk production.
Individual dyads vary in their energy needs and milk production
capacity, so there’s no one pattern that fits every family, but
substantial deviation from best practices during the sensitive period of
early postpartum can impact milk production even if the infant
breastfeeds well.

A periodontal (curved-tip) syringe or syringe and feeding tube can
be used diagnostically at the breast in such cases to see how the
baby suckles with a better milk flow. If the baby does well with the
additional flow, supplementing at the breast preserves breastfeeding
while the supply is rebuilt. Expressing milk in addition to using a tube
at the breast will generally increase milk production faster, but might
not be feasible for every family. Once parents are comfortable with
the supplementer at the breast, milk expression can be added.

If the infant is still not capable of transferring milk, the milk
production will falter if expression does not occur frequently—
approximately seven to eight times per day (Hill et al.,_2001).

Mothers with very low milk production may benefit from several
days of ultra-frequent milk expression, or “powerpumping.” Feeding
with expressed milk and brief breastfeeding for practice may be the
best use of the dyad’s energy if the infant’'s feeding skills are
particularly poor. Once milk production is generous, the infant is more
likely to be able to transfer milk during breastfeeding.

Respiratory Pattern

Infants take breathing breaks whenever they need to in order to
maintain normal blood oxygen levels, as long as the flow of milk is
under their control. It was once thought that infants could swallow and
breathe simultaneously, due to the anatomical proximity of the soft
palate and epiglottis. Although this arrangement does help protect
them from aspiration, intricate coordination is still required between
swallowing and breathing, as the paths for food and air cross in the
pharyngeal region. Therefore, swallowing requires a brief interruption
of breathing. Breastfed infants frequently swallow and then breathe
out (Haridas et al.,_2015; Kelly_et al., 2007; Mizuno & Ueda, 2006;
Prieto et al.,_1996), limiting the potential for aspiration.




Colostrum is viscous and present in relatively low volumes, which
probably allows a training period for safer practice of this
coordination. Weber et al. (1986) identified improvements in
coordination of breathing and feeding in breastfed infants during the
first 5 days of life.

Respiration during sucking pauses should be quiet, unlabored, and
usually slightly more rapid than breathing during the sucking bursts.
Infants with high baseline respiratory rates or increased work of
breathing might not be able to afford the respiratory pauses of
frequent swallowing.

These infants will generally use short sucking bursts and longer
respiratory pauses to meet their conflicting needs for nutrition and
oxygen, respectively. No attempts should be made to prod the infant.
When the respiratory rate returns to baseline, the infant will begin to
suckle again. This ability to self-regulate is one of the reasons that
physiological stability is greater during breastfeeding than during
bottle feeding. Infants with reduced aerobic capacity generally need
to be fed more frequently to make up for their longer pauses and
reduced work capacity.

Signs of respiratory difficulties include the following:

e Rapid, panting respiration during pauses
e Unusual respiratory noises:

e Stridor (high-pitched sounds from airflow turbulence during
airway narrowing), which is apparent:

 on inspiration if airway instability is at the level of the
larynx.

 biphasically (during both in and out breaths) if the
narrowing is subglottic.

e on expiration if the airway collapse is at the level of the
trachea.

o Stertor (snoring sounds from nasopharynx obstruction)
» Wheezing (bronchial narrowing or inflammation, bronchiolitis)



e Grunting (partial closure of glottis while exhaling, attempt to
increase oxygenation; of concern if it continues beyond 60 to
120 minutes after birth) (Yost et al., 2001)

Harsh and wet respiratory sounds (may be due to
nasopharyngeal back-flow, velopharyngeal insufficiency, or
aspiration)

Retractions at the suprasternal notch, between the ribs
(intercostal) or below the ribs (subcostal); signals use of
accessory muscles, effortful breathing

Mouth breathing (nasal blockage or deviated septum) (Figure 1-
42)

Short sucking bursts

Loss of milk through the lips (spilling) or nose (nasal regurgitation
or nasopharyngeal reflux)

Apnea, bradycardia, and desaturation
Color changes
Panting or purring (pulmonary hypertension and edema)
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FIGURE 1-42 Infant with upper respiratory obstruction displays mouth breathing and worried
facial expression.

© Catherine Watson Genna, BS, IBCLC.

If the infant does not have the aerobic capacity to breastfeed,
prompt medical assessment is warranted. Evolving cardiac issues
(aortic stenosis, transposition of the great vessels) become life
threatening as the ductus arteriosus closes in the first days of life.
Anomalous cardio-pulmonary vasculature becomes symptomatic as



pulmonary vascular resistance changes over the first 6 to 12 weeks.
(See Chapter 8.)

Indications of Satiety

In addition to pre- and postfeeding weight, observation of infant body
language will provide clues that the infant has taken sufficient milk.
When sated, a young infant will release the breast, rest their face on
the mother’s breast, and go to sleep (Figure 1-43). In addition, the
hands generally relax from a fisted posture to gentle flexion of the
fingers as the baby is satisfied. Older infants will let go of the breast
and woo the mother into interaction. During the more distractible
stages of development (4 to 6 months) the baby may come on and
off the breast, alternating eating with engaging the mother’s attention
or paying attention to other interesting environmental happenings.

FIGURE 1-43 Infants remove themselves from the breast when satiated.
© Catherine Watson Genna, BS, IBCLC.



Infants who regularly fall asleep at the breast without removing
themselves might not be getting sufficient milk, particularly if they
protest or begin to suckle again when attempts are made to remove
them or put them down. Breastfeeding sessions that consistently last
more than 40 minutes indicate the infant is feeding ineffectively.
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Developing a Feeding Plan

Careful assessment with attention to the infant's structure and
functioning, the feeding skills that are present, and those that are yet
to develop provides a framework for choosing interventions. The
feeding plan provides compensations and facilitations to ensure the
infant’s present nutrition while building future feeding skills.

Basic management issues are easily solved with parental education
and practice with improved positioning and attachment. However,
more complex feeding problems require a multistep plan. Some
possible components of the plan include the following:

» Referral to physicians if anatomical or neurological issues are
suspected

» Alternative feeding methods while working toward transition to
exclusive breastfeeding

e Maintaining or increasing milk production by manual expression
or pumping with a multi-user breast pump with a double kit at
least eight times each day

e Encouraging skin-to-skin contact and comfort sucking at the
breast when the infant is not hungry to maintain interest in
breastfeeding

e Positioning and attachment techniques based on the results of
evaluation

e Determining whether oral exercises are appropriate; specific oral
exercises are selected to reduce maladaptive movements and
encourage correct ones (QOverland & Merkel-\Walsh, 2013)

Care plans are made in consultation with the parents.
Demonstrating new techniques and having the parents return
demonstrate is particularly valuable, because humans learn best by
doing. Written instructions are helpful, particularly if they include
photos or video. It's also good to give anticipatory guidance for



potential challenges or changes in infant behavior over the time
between visits. Provide for follow-up. Telephone or secure email
follow-up a day or two after the consult helps ensure that the plan is
workable. Virtual or in-person assistance may be needed if the
parents are struggling or not making progress. Scheduling a follow-up
at the time of the initial visit can be particularly helpful if the infant is
vulnerable (cleft palate, congenital heart disease, prematurity) or the
parents are particularly stressed.
A firm background in both the individual components and the gestalt of normal
feeding is required for lactation consultants working with infants who have sucking
difficulties. Providing normal cueing in the form of ideal positioning and skin-to-skin
contact with the mother is the first step to promoting normal feeding. Next,
compensatory and facilitative strategies are applied as probes and added to the
feeding plan if they are effective and well-tolerated by both mother and infant. If

functional feeding is not restored by these interventions, the infant should be referred
to a feeding team for further evaluation.
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