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 My goal for this book is to create an informal text that presents the in-
cluded material in a way that is accessible to student readers while also 
displaying how exciting, interesting, and truly  human  this material is. 
If not pushed, most students fall easily into interpreting all material in 
a textbook as purely academic, merely facts on a page, nonemotional, 
and therefore not connected to real life. For the student of health science 
moving toward a helping profession, this is an ineffective position at best 
and a dangerous perception at worst. In our time of desensitization to vi-
olence, decreased face-to-face interactions, and seemingly general hard-
ening of emotions, it is with increasing effort that the student of health 
science must be reminded to see and be pushed to be attentive to the 
human reality of the information presented in textbooks and classrooms. 

 The information, conditions, and diseases discussed in this book are 
not simply academic problems—they are also nonacademic and emo-
tional. It is one thing to read about and recognize intellectually that there 
is no effective treatment for Alzheimer’s disease. It is quite another to 
know  this as you view a video of a man with this disease and hear his wife 
explain her attempts to stall her husband’s steady deterioration in cogni-
tion and describe the effects of this disease on their lives. This furthering 
of students’ early knowledge by emphasizing the relevant effects on hu-
manity creates more enthusiastic and more knowledgeable students who 
become more enthusiastic and knowledgeable professionals. 

 The use of clinical anecdotes in teaching health sciences had been 
out of style for some time, though the medical and psychological sciences 
have historically relied on this teaching method with good reason. I have 
found that by presenting academic facts  and  clinical reality, I can perma-
nently burn into students’ minds more relevant knowledge using a single 
5-minute anecdote than an hour-long lecture. Hence, throughout this 
text I take the liberty of inserting the first person  I  to recount interesting 
facts, events, or anecdotes or refer readers to video clips posted online. 
My hope is that these additions to the text work to illustrate, inform, hu-
manize, and reinforce the primary material for students. 

 Toward this goal, this second edition includes more content as well as 
personal and clinical anecdotes. Sections have been added on: the Fregoli 
delusion, Guillain-Barré syndrome, visual field deficits, locked-in syn-
drome, crossed aphasia, as well as recent research on chronic traumatic 
encephalopathy in athletes and more. This edition also comes packaged 

PREFACE 
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with far more illustrative video footage available online. The videos pull 
this book together as a whole. One can watch a single video and have 
the threads of knowledge running through multiple chapters of this book 
pulled together and tied into a holistic and functional understanding of 
the material, whereas before these threads may have remained disparate 
and unconnected. New videos have been added that focus on dementia 
with Lewy bodies, cervical dystonia, early-onset Parkinson’s disease, the 
cognitive effects of Parkinson’s disease, the off/on effects of levodopa, as 
well as the effects of aphasia, stroke, apraxia of speech, and degenerative 
diseases on activities of daily living. The second edition now includes a 
new, full-color design to help illustrate key concepts. 

 I would like to remind my student readers that healthcare profession-
als are individuals who deal in humanity. This work can be performed 
humanely or inhumanely. Almost everyone has a story about themselves 
or a loved one being grossly misused, abused, or neglected somehow in 
a healthcare setting by a healthcare professional. Similarly, anyone who 
has spent time receiving health care also has opposite stories of being 
treated with extreme kindness by their healthcare workers. So, I ask my 
student readers openly: 

Which of these is the more effective approach to patient care? 
 Which of these experiences will you work to create in the lives of others? 
 Is it surprising to think that  deliberate  kindness to others must be 

 encouraged as a learned behavior among students and healthcare profes-
sionals? Need we look far into the past, or even beyond the present, or 
our own personal experiences to find instances of total abandonment of 
this ideal? 

 I encourage my students to recall a quote by the physician William 
Osler each time they are about to enter a hospital room or deal with a 
client or patient: 

 Ask not what disease the person has, but rather what person the disease has. 

Preface
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FEATURES OF THIS TEXT  
Introduction to Neurogenic Communication Disorders, Second Edition  
incorporates a number of engaging pedagogical features to aid 
in the student’s understanding and retention of the material. 

 Throughout the text, key points are explained and im-
portant information is highlighted to ensure comprehension 
and to aid the study of critical material. Clinical anecdotes, a 
full-color, engaging layout, and high-quality art coalesce in 
this accessible resource to enable easy reading and support the 
retention of important concepts. Each chapter includes bold-
faced  Key Terms  and shaded definition boxes for student ref-
erence and review. 

 Video content is a key element of this valuable resource. 
Illustrative footage is included with every new print copy of 
 Introduction to Neurogenic Communication Disorders, Second Edition 
 or can be purchased separately.   The Video Icon integrated 
within the text directs students online to see the accompany-
ing videos.   

 In every chapter, boxed features further explore critical 
points and emphasize application of clinical content. These el-
ements enable the student to understand the experience of 
both the patient and the clinician: 

Author’s Notes  provide engaging insight into key points, 
making abstract concepts and challenging material easily 
comprehensible through accessible language and examples. 

Clinical Notes  present illustrative anecdotes from the 
author’s real-world experience. These illuminating case vi-
gnettes give students a window 
into how clinical conditions affect 
real people and will impact their 
future practice. 

language and cognition and organize body movements. The surface tissue 
of the cerebrum is known as the    cerebral cortex   . The cortex is the most 
superficial layer of the cerebrum (  FIGURE 2.3   ).         

 The cerebral cortex is gray and folded and marked by various ridges 
and valleys. The cerebrum is folded in on itself so that more neural tissue 
can be packed into a much smaller space. The gray coloration of the sur-
face of the cerebral cortex results from the gray color of the cell bodies of 
the neurons and is therefore said to consist of gray matter.    Gray matter    is 
where processing and regulating of information occurs in the CNS. Gray 
matter is found in the cortex and some subcortical structures such as the 
cerebellum, thalamus, basal ganglia (to be dis-
cussed), in addition to the spinal cord. This is in 
contrast to    white matter   . The white matter of 
the CNS consists of the axons of neurons that 
are covered in a white sheath of a protein and 
fatty substance called    myelin   . Myelin insulates 
the axons of neurons (like a rubber sheath in-
sulates the copper wire in electrical wiring) and 
allows electrical chemical impulses of the ner-
vous system to be conducted at approximately 
100 meters per second (328 feet per second). 
Unmyelinated neurons are able to conduct 
neural impulses only at about 1 meter (or 
3 feet) per second. White matter is responsible 

    Cerebral  cortex    The 
most superficial layer 
of the cerebrum.   

    Gray matter     
Unmyelinated neu-
rons responsible for 
the processing and 
regulating of infor-
mation within the 
nervous system.   

    White matter     
Myelinated neurons 
responsible for trans-
mission of impulses 
from one area of the 
brain to another.

       Myelin    An  insulating 
layer of protein and 
fatty substances that 
forms a layer around 
the axons of certain 
neurons, which al-
lows for the fast and 
 effective  transmission 
of neural impulses.   

FIGURE 2.2 Cerebrum, brain stem, and cerebellum.
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FIGURE 2.3 Cerebral cortex.

The Central Nervous System
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anoxia begins to cause permanent cell death within the brain. It is therefore 
extremely important to be able to recognize quickly when an individual is 
experiencing a stroke so that appropriate medical care can be acquired.     

 There are two main forms of stroke: ischemic and hemorrhagic. The 
term    ischemia    means a blockage of or restriction in a blood vessel. The 
term  hemorrhagic  is derived from the word    hemorrhage   , which means to 
bleed. The majority of strokes are ischemic in nature. Typically, strokes 
can produce immediate deficits in cognition and language as well as 
weakness and difficulty seeing, hearing, and balancing.     

 Ischemic Stroke 
 An    ischemic stroke    occurs when a blood vessel supplying blood flow to 
the brain becomes occluded (    FIGURE 3.1      and     FIGURE 3.2         ). An occlusion 
in a blood vessel deprives brain tissue of the blood supply necessary for 
survival of the tissue. Symptoms of ischemic stroke typically develop 
over minutes or hours. Early warning signs or symptoms of an ischemic 
stroke include “loss of strength or sensation on one side of the body, prob-
lems with speech and language, or changes in vision or balance” (AHA, 
2007, p. 1).  See the videos  Brain Stem Stroke ,  Recovering from Stroke and 
   Nonfluent   Aphasia , and  Living with Chronic   Nonfluent   Aphasia  for descrip-
tions of the onset of ischemic strokes.       

   There are three main forms of ischemic stroke. The first is a throm-
botic stroke. A  thrombus  is an occlusion that forms slowly in an artery. 

    Ischemia    Blockage 
of or restriction in a 
blood vessel.   

    Hemorrhage    
Bleeding of a 
 ruptured blood 
vessel.

    Ischemic stroke    A 
cerebrovascular 
 accident that  occurs 
as a result of a blood 
vessel becoming 
 occluded or blocked.   

 Thrombus  A site 
of occlusion of a 
blood vessel,  usually 
the result of slow 
 accumulation of 
fatty materials such 
as cholesterol on the 
walls of the artery.

FIGURE 3.1 Thrombus reducing blood flow to the brain.

Death of
brain tissue

Thrombus

FIGURE 3.2 A CT of a brain displaying damage 
following a left hemisphere thrombotic stroke.

Stroke: Cerebrovascular Accident
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Video Icon

 Perhaps the most famous case documenting 
personality change following damage to the 
frontal lobes is that of Phineas Gage. Mr. Gage 
was a railway construction worker who lived in 
the mid-1800s. He was known to those around 
him to be moderate in his habits and in posses-
sion of self-restraint, and he was rarely known 
to be profane (MacMillan, 2000). In 1848, 
while Mr. Gage was packing explosive powder 
into a hole to clear away rock for a railway, 
the explosives ignited unexpectedly and blew 
the metal tamping rod he was using beneath 
his cheekbone up through the frontal lobes of 
his brain and out through the top of his skull 
(  FIGURE 2.13   ). This injury damaged both his 
frontal lobes and took out his left eye. It is gen-
erally accepted that he might not have lost con-
sciousness from the injury. He is said to have 
sat upright in the cart that drove him to see a 
doctor (MacMillan, 2000).    

 Despite the severity of the injury, Mr. Gage 
lived and had generally recovered after 3 months 
(MacMillan, 2000). However, it was noted by 
friends and relatives that his personality changed 

dramatically after his accident. He was reported 
to have become very uninhibited and had dif-
ficulties not indulging in all his desires. He also 
had significant memory loss. His employers 
found that he could no longer complete his 
previous duties in railway construction. Years 
after his death, his skull was exhumed, and it 
was determined that the areas of Mr. Gage’s 
brain that were damaged by the metal rod were 
within the frontal cortex, the parts of the brain 
responsible for inhibiting socially inappropriate 
behavior. 

 CLINICAL NOTE  Phineas Gage 

    FIGURE       2   .   13      Phineas Gage. © National Library of Medicine. 

Frontal lobotomy 
A procedure of dam-
aging or removing 
tissue from the pre-
frontal area of the 
frontal lobes for the 
supposed remedia-
tion of psychological 
problems.

 The    parietal lobes    are located behind the frontal lobes (    Figure       2   .   10    ) 
and are responsible for receiving and processing sensory information con-
cerning the body. The first gyrus of the parietal lobes house the    primary 
sensory cortex    (    Figure       2   .   10    ), also known as the sensory strip. This section 
of cortex receives and processes tactile information coming from the body 
as well as proprioceptive information. The left primary sensory cortex re-
ceives sensory information from the right side of the body, and the right 
primary sensory cortex receives sensory information from the left side of 
the body.    Proprioception    is an individual’s sense of where his or her ex-
tremities and body are in space. For instance, when an individual closes his 

Chapter 2: Basic Brain Anatomy
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 Common Etiologies of Spastic Dysarthria 
 The etiologies of spastic dysarthria include stroke, trauma, toxins, and any 
number of diseases that produce bilateral damage to the DAP and IAP of 
the UMNs. Duffy (2005) states that spastic dysarthria seems to be encoun-
tered in the adult population primarily because of degenerative disorders, 
stroke and vascular problems, and trauma. In children,  cerebral palsy and 
trauma are also common etiologies of spastic dysarthria. A degenerative 
disease that produces spastic dysarthria is primary lateral sclerosis (PLS), 
a variant of ALS. Unlike ALS, which affects both UMNs and LMNs and 
thereby produces a mixed spastic-flaccid dysarthria, PLS affects only the 
UMNs, leading to spastic dysarthria. 

 To illustrate the differences between the voli-
tional pyramidal motor plans transmitted along 
the DAP and nonvolitional extrapyramidal 
motor plans transmitted along the IAP, let us 
take the example of a person playing the piano 
(  FIGURE 7.3   ). The impulses of fine motor move-
ments of voluntary and skilled finger move-
ment are generated in the pre, primary, and 
supplementary motor cortices of the cerebral 
hemispheres. These impulses are then trans-
mitted from the major motor cortices along 
the DAP. The DAP transmits impulses of fine 
 motor plans from the brain through the CNS to 
the LMNs. The LMNs then activate the muscles 
in the manner specified by these motor plans, 
which allows the person to play the keys in 
the necessary sequence, with the appropriate 
speed, and with the appropriate strength. 

 As the person plays the piano, muscles con-
tract not just in the fingers but all over the body 
to keep appropriate tone and posture so that the 
person remains upright and appropriately posi-
tioned. These are the extrapyramidal impulses of 
tone maintenance and postural support, which 

are generated by the basal ganglia and then 
transmitted along the IAP. The IAP then delivers 
these impulses of muscle tone maintenance and 
postural support to the LMNs. The LMNs activate 
the muscles in the manner specified by the motor 
plans of tone maintenance and postural support. 

 Keep in mind that the LMNs work to acti-
vate muscles for DAP and IAP motor plans si-
multaneously to allow a person to execute all 
the necessary movements of the fingers while 
still remaining sitting upright at the piano.     

 AUTHOR’S NOTE  Playing Piano 

FIGURE 7.3 Playing piano.

Chapter 7:  Motor Speech Disorders: The Dysarthrias 
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 Each chapter ends with useful learning and teaching 
tools to support student understanding, study, and review. 
 Main Points  are included to summarize key learning objec-
tives and emphasize crucial concepts.  Review Questions 
are designed to help students assess what they have learned 
and engage thoughtful consideration of the content. Finally, 
 References  provide a bibliography for important resources 
for further learning and study. 

 Qualified professors can also receive the full 
suite of   Instructor Support Resources , in-
cluding Slides in PowerPoint format, Test Bank, 
and Answer Key for Review Questions. To gain 
access to these valuable teaching materials, 
contact your Health Professions representative 
through go.jblearning.com/Manasco2e. 

as a Dynavox device or certain speech output apps now available on 
smartphones. 

 Usually, AAC is employed only in the long term for those individuals 
with severe or profound levels of apraxia of speech. However, these strat-
egies can also be used as a stop-gap to establish functional communication 
until the individual with apraxia of speech has regained enough speech 
skills for functional verbal communication. Compensatory strategies such 
as AAC or alternative language modalities can also be used as long-term 
procedures to reestablish the functional communication of those individ-
uals who are unlikely to regain lost speech skills. 

 MAIN POINTS 
 ■ Motor speech disorders involve inability in the effective manufac-
ture, refinement, transmission, and execution of motor plans for 
speech. Motor speech disorders include apraxia of speech and the 
dysarthrias.

 ■ Apraxia of speech is divided into two categories:
 ■  Acquired apraxia of speech, which is the result of damage to 
the brain 

 ■  Developmental apraxia of speech, which is the result of an 
 unknown congenital etiology 

 ■ Apraxia of speech is the inability to create and sequence (i.e., pro-
gram) the neural impulses necessary to create appropriate motor 
movements for speech.

 ■ Apraxia of speech is the result of disruption of the motor speech 
programmer, which is a network of structures that contribute to 
construction of motor plans for speech. Left hemisphere structures 
such as Broca’s area, the supplementary motor cortex, primary 
motor cortex, basal ganglia, and cerebellum are involved in the 
appropriate production of motor plans for speech.

 ■ Apraxia of speech is characterized by articulation errors, limited 
prosody, slowed rate, and the visible groping about of the tongue, 
lips, and mandible.

 ■ The prosody of those with apraxia of speech is usually highly 
 affected by the decreased rate of speech commonly adopted to 
avoid errors and attempts at self-repairing speech errors.

Chapter 6:  Motor Speech Disorders
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  1. What is a motor speech disorder? 
  2. Define apraxia of speech. 
  3. Why does damage to the motor speech 

programmer create apraxia of speech? 
  4. What is a possible lesion site that 

produces apraxia of speech? 
  5. What is a common etiology of 

apraxia of speech? 
  6. How does apraxia of speech affect 

an individual’s speech? 
  7. Describe the articulation errors that 

can occur in apraxia of speech. 
  8. Name and describe the three other 

discussed forms of apraxia. 
  9. What are three disorders that can 

 occur alongside apraxia of speech? 
  10. How might one differentiate between 

dysarthria and apraxia of speech? 
  11. Why should a speech-language 

 pathologist complete a motor speech 
evaluation on all patients? 

  12. What are the components of a motor 
speech evaluation? 

  13. What does an oral motor evaluation 
consist of? 

  14. Why are maximum performance 
tasks and speech tasks important 
during a motor speech evaluation? 

  15. What are two formal tests that can 
be used to determine the presence of 
apraxia of speech? 

  16. Why are prosthetics not useful in 
treating apraxia of speech? 

  17. How does articulatory-kinematic 
therapy work to remediate apraxia of 
speech? 

  18. What is a distinguishing characteris-
tic of PROMPT therapy? 

  19. How does intersystemic reorganization 
therapy work to remediate apraxia of 
speech? 

  20. What are two reasons an individual 
with apraxia of speech might use 
augmentative and alternative com-
munication strategies? 
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