
A Coursebook on Aphasia 
and Other Neurogenic 
Language Disorders

Fourth Edition





A Coursebook on Aphasia 
and Other Neurogenic 
Language Disorders

Fourth Edition

M. N. Hegde, PhD



5521 Ruffin Road
San Diego, CA 92123

e-mail: info@pluralpublishing.com
Website: http://www.pluralpublishing.com

Copyright © 2018 by Plural Publishing, Inc. 

Typeset in 11/13 Adobe Garamond by Flanagan’s Publishing Services, Inc.
Printed in the United States of America by McNaughton & Gunn.

All rights, including that of translation, reserved. No part of this publication may be reproduced, stored 
in a retrieval system, or transmitted in any form or by any means, electronic, mechanical, recording, or 
otherwise, including photocopying, recording, taping, Web distribution, or information storage and 
retrieval systems without the prior written consent of the publisher.

For permission to use material from this text, contact us by
Telephone: (866) 758-7251
Fax: (888) 758-7255
e-mail: permissions@pluralpublishing.com

Every attempt has been made to contact the copyright holders for material originally printed in another source.  
If any have been inadvertently overlooked, the publishers will gladly make the necessary arrangements at the  
first opportunity.

Library of Congress Cataloging-in-Publication Data

Names: Hegde, M. N. (Mahabalagiri N.), 1941- author.
Title: A coursebook on aphasia and other neurogenic language disorders / M.N. 
   Hegde.
Description: Fourth edition. | San Diego, CA : Plural Publishing, [2018] | 
   Includes bibliographical references and index.
Identifiers: LCCN 2017032799| ISBN 9781944883096 (alk. paper) | ISBN 
   1944883096 (alk. paper)
Subjects: | MESH: Aphasia | Dyslexia, Acquired | Agraphia | Brain Diseases
Classification: LCC RC425 | NLM WL 340.5 | DDC 616.85/52 — dc23
LC record available at https://lccn.loc.gov/2017032799



v

Contents

Preface to the Fourth Edition ix

PArt I: AphAsiA 1

Chapter 1 Prevalence, Definition, and Classification of Aphasia 3
Prevalence of Aphasia and Associated Diseases 5
Definitions of Aphasia 9
Fluent and Nonfluent Aphasias 13
General Symptoms of Aphasia 13
What Aphasia is Not 18
References 20

Chapter 2 Neuroanatomic and Neurophysiologic Considerations 23
Neurons 24
Neural Transmission 27
The Peripheral Nervous System (PNS) 29
The Central Nervous System (CNS) 31
The Protective Layers of the Brain 48
Cerebral Blood Supply 50
Blood Supply and the Watershed Area of the Brain 54
The Veins and Venous Sinus System 55
The Blood-Brain Barrier 56
References 57

Chapter 3 Neurodiagnostic Methods and Neuropathology 59
Understanding Neuropathology of Communication Disorders 60
Neurodiagnostic Methods 60
Pathologies of Neurologically Based Communication Disorders 68
References 80

Chapter 4 Varieties of Aphasia 81
Nonfluent Aphasias 82
Broca’s Aphasia 82
Transcortical Motor Aphasia 86
Mixed Transcortical Aphasia 90
Global Aphasia 92
Fluent Aphasias 94
Wernicke’s Aphasia 95
Transcortical Sensory Aphasia 99
Conduction Aphasia 102
Anomic Aphasia 106
References 108

Chapter 5 Assessment of Aphasia 111
Goals of Aphasia Assessment 112
Overview of Assessment 112



vi    Contents

Selected Aphasia Screening Tests 113
Selected Aphasia Diagnostic Tests 113
Assessment of Functional Communication 119
Assessment of Bilingual Individuals 121
An Outline of Aphasia Assessment 122
Assessment of Persons from Varied Ethnocultural Backgrounds 130
Differential Diagnosis 132
References 137

Chapter 6 Treatment of Aphasia 141
Treatment of Aphasia Is Behavioral 142
Treatment of Aphasia Is Generally Effective 143
Generalization and Maintenance Are Still Problems 144
A Note About Comprehensive Treatment Programs 146
Variables That Affect Treatment Outcome 148
Treatment Targets and Their Sequences 148
Treatment of Auditory Comprehension Problems 149
Treatment of Verbal Expression 152
Social Approaches to Aphasia Rehabilitation 162
Treatment of Reading Problems 164
Treatment of Writing Problems 165
Group Treatment for People with Aphasia 166
Augmentative and Alternative Communication 169
References 171

PArt II: Right hemispheRe DAmAge 177

Chapter 7 Right Hemisphere Damage 179
Hemispheric Asymmetry 180
Right Hemisphere Functions 181
Neuropathology of Right Hemisphere Damage 184
Behaviors of Persons With Right Hemisphere Damage 185
References 197

Chapter 8 Assessment and Treatment of Right Hemisphere Damage 199
Assessment of Persons With Right Hemisphere Damage 200
Treatment of Persons With Right Hemisphere Damage 204
References 216

PArt III: tRAumAtic BRAin injuRy 217

Chapter 9 Traumatic Brain Injury: Causes and Consequences 219
Incidence and Prevalence of TBI 221
Common Causes of TBI 222
Types of Brain Injuries 224
Biomechanics of Nonpenetrating Brain Injuries 228
Primary Effects of TBI 231



Contents    vii

Secondary Effects of TBI 232
Variables Related to Recovery 234
Neurobehavioral Effects of TBI 235
Communicative Disorders Associated With TBI 237
References 243

Chapter 10 Assessment and Management of Traumatic Brain Injury 245
Overview of Assessment 246
Assessment of Consciousness and Cognition 248
Assessment of Memory and Reasoning Skills 249
Global Functional Assessment 251
Assessment of Communicative Deficits 252
Clinical Management of Persons With TBI 254
References 269

PArt IV: the DementiAs 273

Chapter 11 The Dementias 275
Incidence of Dementia: A Declining Trend? 276
Prevalence of Dementia in Varied Populations 277
What is Dementia? 279
Reversible and Progressive Dementias 280
Dementia of the Alzheimer’s Type 282
Vascular Dementia 292
Dementia with Lewy Bodies 293
Frontotemporal Dementia 294
Parkinson’s Disease 298
Huntington’s Disease 301
Infectious Dementias 303
References 306

Chapter 12 Assessment and Management of Persons With Dementia 309
Chapter Outline 309
Learning Objectives 309
Assessment of Dementia 310
Clinical Management of Dementia 317
The Caregiver Program 326
References 336

Glossary 341





ix

Preface to the Fourth Edition

The first edition of this book on aphasia and other 
neurogenic communication disorders was one of the 
first to be developed as a coursebook—a new format 
for teaching and learning. Instructors and students 
alike have liked this format because it makes both 
teaching and learning a bit easier and more efficient 
than the traditional lecture method.

The coursebook format was originally designed 
as an effective instructional package that reduced 
the amount of note taking needed. The coursebook 
also reduced the variability in the accuracy and com-
pleteness of notes students take. The use of this type 
of book promotes class discussion as the students are 
not as busy taking notes in the class as they other-
wise would be.

My students who have used this book (and this 
type of book) for the first time in a course on aphasia 
and related communication disorders gave me much 
positive feedback. Students have found the course-
book a valuable means of integrating textbook 
information with class notes they take. They have a 
single source of information that is easier to study 
than (literally) a text on the one hand and the class 
notebook on the other. They have expressed a pref-
erence for this type of book for all of their courses. 
I would like to thank them for their comments and 
suggestions. I also welcome feedback from instruc-
tors who use this coursebook.

The first two editions of this coursebook were 
written as a supplement to regular textbooks. As 
was the third edition, this fourth edition is writ-
ten as a stand-alone textbook on courses in aphasia 
and other neurogenic communication disorders, 
whether offered at the undergraduate or graduate 
level. Nonetheless, this new textbook retains the 
coursebook format so the instructors can make lec-

ture notes and students can write down instructor’s 
notes on the right half of each page of the text.

The text has been divided into four parts. Part I 
deals with various forms of aphasia, essential neu-
rological concepts, neurodiagnostic procedures, 
and assessment and treatment of aphasic commu-
nication disorders. Part II addresses communication 
disorders associated with right hemisphere damage 
and their clinical management. Part III is concerned 
with traumatic brain injury and its nature, assess-
ment, and treatment. Finally, Part IV of the text is 
devoted to varieties of dementia and their assess-
ment and clinical management.

All chapters have been thoroughly revised and 
expanded to make them comprehensive, current, 
and clinically detailed. I have added new informa-
tion to most chapters to reflect recent developments 
in the study, assessment, and treatment of commu-
nication disorders associated with neurologic dis-
eases and trauma.

I am gratified that many instructors and students 
have found this innovative tool of teaching and 
learning useful. I am thankful for the many positive 
comments I have received from instructors across 
the country.

I am very pleased that this new edition is being 
published by Plural, the leading publishing house 
in communication disorders and related medical 
specialties. I would like to thank the able editorial 
department headed by an able editor, Valerie Johns. 
Her kind and continuous help is greatly appreci-
ated. I would also like to thank Kalie Koscielak for 
her excellent help throughout the development pro-
cess. Angie Singh, the President of Plural, has been 
a friend and supporter for decades. I thank her and 
all her efficient staff at Plural.
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1 pRevAlence, Definition, AnD 
clAssificAtion of AphAsiA

Chapter Outline
• Prevalence of Aphasia and Associated 

Diseases

• Definitions of Aphasia

• Fluent and Nonfluent Aphasias

• General Symptoms of Aphasia

• What Aphasia is Not

• References

Learning Objectives
After reading the chapter, the reader will:

• Summarize research on prevalence of 
aphasia on various populations and 
ethnocultural groups

• Describe the varieties of aphasia 
definitions

• Describe the most salient symptoms of 
aphasia

• Distinguish the clinical conditions that 
may be confused with aphasia
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Prior to the 1850s, problems similar to what is now 
called aphasia were recognized but poorly under-
stood. It was variously called aphonia or speech amne-
sia. Systematic scientific study of aphasia began in 
the mid-1800s. Paul Broca (1824-1880), a French 
neurosurgeon and physical anthropologist, was the 
first to offer clinical and pathological evidence relat-
ing the frontal lobe and left brain to language pro-
duction. Broca has been credited with the famous 
statement, “We speak with the left hemisphere” 
(Benton & Anderson, 1998).

Broca described a speech impairment character-
ized by reduced fluency, agrammatic and telegraphic 
speech, many language production errors, but only 
a limited impairment of language comprehen-
sion. This impairment came to be known as Broca’s 
aphasia.

The brain damage Broca described was especially 
evident in the lower, posterior portion of the left 
frontal lobe at the junction of lateral and central 
fissures. The area is concerned with motor speech 
function and soon came to be known as Broca’s area 
(also known as Brodmann’s areas 44 and 45). Broca 
thus became an enduring name in aphasiology.

Another enduring name in aphasiology is that 
of Carl Wernicke (1848–1905), a German neuro-
psychiatrist. He was the first to describe a type of 
aphasia that in many ways contrasted the symp-
toms of aphasia that Broca described. His patients 
spoke fluently and grammatically, but their speech 
did not make much sense. The persons had severe 
problems in understanding spoken language. Based 
on his clinical studies and autopsies of patients who 
have had language disturbances, Wernicke con-
cluded that a lesion in the posterior portion of the 
left superior temporal gyrus caused the symptoms 
he had observed. This portion of the brain came to 
be known as Wernicke’s area, and the type of lan-
guage problem he described was accorded the name 
Wernicke’s aphasia.

Together, the works of Broca and Wernicke 
established the now generally accepted two broad 
types of aphasia: the fluent and the nonfluent. Since 
the publication of those two pioneers, additional 
types of aphasia have been identified.
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Prevalence of Aphasia and 
Associated Diseases
To understand the prevalence of aphasia, one needs 
to understand the prevalence of underlying dis-
eases and pathologies. A cerebrovascular accident 
(CVA), popularly known as a stroke, is frequently 
an immediate cause of aphasia. Heart diseases and 
strokes are closely related, however, to produce a 
combined effect on either prevalence.

Published health statistics have a lag of three to 
four years. The reader should consult such sources 
as the National Center for the Health Statistics and 
the American Stroke Association for the latest fig-
ures available. A 2016 update on heart diseases and 
stroke compiled by the American Heart Association 
(2016), in conjunction with the Center for Disease 
Control (CDC), has been published in the journal 
Circulation. Based on such sources of health statistics, 
prevalence of aphasia may be summarized as follows:

• Strokes are the third leading cause of death 
in the United States (coronary heart disease 
is #1, cancer is #2); combined, heart diseases 
and strokes are the number 1 cause of death; 
in 2002, for every 100,000 persons in the 
United States, about 56 deaths occurred due 
to stroke.

• Mortality rates differ across the types of 
strokes; 8% to 12% of ischemic (blockage 
of blood) strokes and 37% to 38% of hemor-
rhagic (bleeding in the brain) strokes result 
in death.

• About 700,000 new cases of stroke are 
reported each year; of these 327,000 men 
(47%) are males and 373,000 (53%) are 
females; on average a stroke occurs every 
45 seconds; 2.5% of total males and 2.6% 
of total females in the country may have a 
stroke in a given year.

• Stroke is a leading cause of disability in the 
U.S. In excess of 300,000 persons who suffer 
strokes are permanently disabled.

• After age 55, the incidence of strokes increases 
rapidly during each decade of life; about two 
thirds of all strokes are associated with age 
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65 and older; between the ages of 45 and 
54, 1.2% of men and 2.1% of women have 
a stroke; but at age 75+, 12% of men and 
11.5% of women have a stroke.

• At comparable age levels, men have a higher 
risk of stroke; men’s stroke incidence is 1.25 
times higher than women’s; however, because 
of increased longevity, more women than 
men have strokes; each year, about 40,000 
more women than men have strokes; also, 
more women than men die of stroke; of 
every five deaths due to strokes, two are men 
and three are women.

• About 1 million people (i.e., 1 in 250 indi-
viduals) in the United States have aphasia.

• Annually, about 80,000 new cases of aphasia 
are reported in the United States.

• About 15% of the survivors of one or 
more strokes need institutional care; stroke 
patients constitute a large number of older 
people admitted to nursing homes.

• Ischemic strokes (due to interrupted blood 
supply, described later) are more common 
than hemorrhagic (bleeding in the brain) 
strokes; 88% of all strokes are ischemic; 9% 
are intracerebral hemorrhage; and 3% are 
subarachnoid hemorrhage.

• Broca’s aphasia is more common in younger 
persons and Wernicke’s aphasia in older 
persons.

• Prevalence of Wernicke’s and global aphasia 
is higher in women than in men.

Prevalence of Aphasia and Associated 
Diseases in Ethnocultural Groups

The prevalence of aphasia and related diseases vary 
across ethnocultural groups. The differential preva-
lence of aphasia in different ethnocultural groups 
may partly or substantially be a function of their 
varying health and socioeconomic status. Payne 
(2014) has reviewed variations in health status that 
affect strokes and cardiovascular diseases in the gen-
eral population and in major ethnocultural groups. 
The previously cited report from The American 
Heart Association (2016) is also a comprehensive 
source for stroke demographics.
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• Compared with whites, African Americans 
have nearly twice the risk of first stroke; 
the age-adjusted stroke incidence rates per 
100,000 persons is 167 for white males, 138 
for white females, 323 for African Ameri-
can males, and 260 for African American 
females.

• Death rates due to stroke differ among the 
major ethnic groups on whom statistics are 
available. African American males have the 
highest death rates due to strokes; Hispanics 
and American Indians/Alaska Natives have 
the lowest.

• African American women tend to have strokes 
at an earlier age than white women.

• Women with aphasia from all ethnocultural 
groups combined outnumber all men with 
aphasia.

• Ischemic attacks, transient attacks, and 
extracerebral strokes are more common in 
whites than in other groups.

• South Asians (people from the Indian sub-
continent) living in the United States have 
higher incidence of strokes (and heart dis-
eases) than whites.

• Whites have a higher prevalence of ischemic 
strokes than Hispanics.

• Whites have higher prevalence of heart dis-
eases than African Americans or Hispanics.

• Native Americans tend to have more hemor-
rhagic strokes than whites.

• Compared to whites, Hispanics and African 
Americans tend to have strokes at earlier 
ages.

• In the age range of 44 to 55 years, more Afri-
can Americans than whites die of strokes. 
Black and Hispanic younger adults in the age 
range of 20 to 44 years also have higher inci-
dence of strokes than whites of similar age.

• African Americans, Asians, and Hispanics 
are more prone to intracerebral hemorrhagic 
strokes than whites; these strokes are associ-
ated with higher mortality rates.

• Mortality rate from strokes in Hispanics 
after age 65 is lower than that in whites; this 
is attributed partly to Hispanic people’s typi-
cally lower blood pressure.
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• Risk factors for strokes in African Ameri-
cans, from the highest to the lowest, are high 
blood pressure, smoking, high cholesterol 
levels, obesity, poor diet, and lack of exercise.

• Risk factors for Native Americans and Alaska 
Natives, from the highest to the lowest, are 
high blood pressure, smoking, lack of exer-
cise, alcohol consumption, diabetes, and 
malnutrition.

• Risk factors for Hispanics, from the highest 
to the lowest, are lack of exercise, obesity, 
eating habits, alcohol, smoking, and high 
blood pressure.

• Risk factors for Asian and Pacific Islanders, 
from the highest to lowest, are lack of exer-
cise, smoking, obesity, high-sodium diet, 
high cholesterol levels, alcohol, high blood 
pressure, and diabetes.

• The first strokes in African Americans pro-
duce more severe effects than they do in 
whites.

• Regardless of severity levels of their strokes, 
African Americans require more recovery 
time to return to normal activities. Eventu-
ally, African Americans tend to have lower 
recovery levels than whites. One reason for 
this is the lack of social resources including 
transportation to the clinics and hospitals 
and supplemental in-home care that African 
Americans experience.

• Increased risk of having strokes in non-
white persons may partly be due to lack 
of health care; compared to white males, a 
higher percentage of nonwhite males report 
no treatment for such underlying causes as 
hypertension.

• Disability arising from strokes is greater for 
African American females and progressively 
lower for white females, black males, and 
white males.

• Disabilities due to strokes in Native Ameri-
cans may often go undiagnosed or untreated.

Reliable data on prevalence of aphasia and related 
neurologic diseases in ethnocultural groups are 
limited. Different studies often report contradic-
tory data. White men are more often oversampled 
in studies and women and ethnoculturally diverse 
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groups are typically underrepresented. Therefore, 
all generalizations about prevalence of aphasia and 
related diseases in ethnocultural groups must be 
treated with caution.

Strokes and Aphasia in the Young

Strokes do occur in children, although much less 
frequently than in adults. In a 10-year period, 
California hospitals admitted 2,278 children who 
had had strokes. In a four-year period, hospitals 
in Northern Manhattan treated 74 young patients 
with stroke (Jacobs, Boden-Albala, Lin, & Sacco, 
2002). Generally:

• Boys are about 28% more likely than girls to 
have a stroke.

• As in adults, ischemic strokes are more com-
mon in children than are the hemorrhagic 
strokes.

• Infants (up to 1 year) are more likely to have 
ischemic strokes whereas teens (ages 15–19 
years) are more likely to have subarachnoid 
hemorrhage.

• Stroke risk factors in children are poorly 
understood, although some children who 
have strokes have a history of head trauma, 
which is more common in boys than girls. 
Sickle cell disease is another risk factor in 
children.

• Black children have a higher risk of stroke 
than white children. Although Asian and 
white children run the same risk, Hispanic 
children have the lowest risk for strokes.

Definitions of Aphasia
Aphasia is loss or impairment of language skills in 
adults who have had a history of language skills 
within the range of normal variations. The loss is 
rarely total and, therefore, the term impairment may 
be more appropriate. Spoken language, understand-
ing spoken language, reading, and writing may all 
be impaired to varying extents. To be considered as 
aphasia, the impairment should be associated with 
recent cerebral pathology or trauma in people who 
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have mastered their language. Some children’s fail-
ure to master their language is not aphasia (Hegde 
& Freed, 2017).

Definitions of aphasia vary. The varied definitions 
may be briefly summarized under four categories:

• Nontypological definitions. These defi-
nitions reject the notion of different types 
of aphasia. Schuell, Jenkins, and Jimenez-
Pabon’s (1964) early definition that apha-
sia is “a language deficit that crosses all 
modalities and may be complicated by other 
sequelae of brain damage” (p. 113) suggests a 
single disorder. Darley (1982), a severe critic 
of aphasia classification into types, defined 
aphasia as “an impairment, as a result of 
brain damage, of the capacity for interpreta-
tion and formulation of language symbols” 
(p. 42). Darley and others who contend that 
different syndrome identification is a use-
less activity believe that such identification 
is a result of the varying degrees of severity 
of aphasia and differences in the associated 
neuropathologies and symptoms they pro-
duce. Benson and Ardila (1996), who believe 
that aphasia is an overly classified disorder, 
define it simply as “the loss of or impairment 
of language caused by brain damage” (p. 3),  
although such a simplified definition makes it 
difficult to distinguish aphasia from the effects 
of traumatic brain injury and dementia.

• Typological Definitions. These definitions 
are currently popular, thanks to the impressive 
Broca and Wernicke legacies. Neuroanatom-
ical descriptions also support a classification 
based on different patterns of pathologies 
and associated neurological and communi-
cation impairments. Goodglass and Kaplan’s 
(1983) definition that “aphasia refers to the 
disturbance of any or all of the skills, asso-
ciations and habits of spoken or written lan-
guage, produced by injury to certain brain 
areas that are specialized for these functions” 
(p. 5) is typological. The definition refers to 
disturbance in any or all skills and thus sug-
gests different varieties, depending on the 
constellation of disturbances. The defini-
tion also refers to brain areas that specialize 
in language functions.


