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PREFACE

During the past decade, physical therapists have increas-
ingly developed high-level problem-solving skills and ex-
panded their understanding of the client as a total human
being. As a result, more effective therapeutic management
of client problems is being realized.

Until now there has existed no comprehensive source of
information that synthesizes this practical treatment philos-
ophy. This book was designed to provide the practitioner
and advanced physical therapy student with a variety of
problem-solving strategies that can be used to tailor treat-
ment approaches to individual client needs and cognitive
style.

The treatment of persons with neurological disabilities
requires an integrated approach involving theories and
treatment procedures used by occupational and recreational
therapists, speech pathologists, and nurses. Contributors
were selected for their expertise and integrated knowledge
of subject area. The result is, we hope, a blend of state of
the art information about the therapeutic management of
the neurologically disabled person.

This book is organized to provide the student with a
comprehensive discussion of all aspects of neurological re-
habilitation and to facilitate quick reference in a clinical
situation. Part One, ‘‘Theoretical Foundations for Clinical
Practice,”” comprises an overview of basic neuroanatomy,
neurological development, and psychosocial aspects of
neurological disability. Part Two, ‘‘Management of Clini-
cal Problems,’” offers a clear description of each neurolog-
ical disability encountered by the physical therapist in gen-
eral clinical practice and appropriate treatment strategies
and techniques. Part Three, ‘‘Special Topics and Tech-
niques for Therapists,’” is devoted to recent advances in
the approach to treatment and rehabilitation, including oral
speech and visual perception, electrodiagnosis, pain man-
agement, orthotics, and therapeutic recreation.

Special features of all three parts are evaluation tools
and illustrated demonstrations of treatment plans. A glos-
sary of specific physical therapy terminology should be of
equal value to students and practitioners.

Since neurologically disabled clients frequently require
orthopedic and cardiopulmonary intervention, we have
provided a detailed index to Volume One, Cardiopulmo-
nary Physical Therapy, and Volume Two, Orthopedic and
Sports Physical Therapy. We encourage students and prac-
titioners to use the foundation we offer in these three vol-
umes to explore new frontiers in the practice of physical
therapy and rehabilitation.

During the conceptualization and preparation of this
manuscript, many individuals gave time, guidance, and
emotional support. To all those people I extend my sincere
appreciation. My specific thanks go to:

My many teachers, but especially Martha Trotter, Sarah
Semans, Nancy Watts, and my father, who taught me to
reach for the impossible and realize its actuality;

The founders of the various treatment methodologies,
whose conceptual ideas and flexibility created the founda-
tion for development of an integrated problem-oriented ap-
proach to treatment;

The numerous students, colleagues, and clients who
taught me how to teach them;

All the contributors who gave time, thought, and part of
their lives to actualize this book;

Martha J. Jewell, Ph.D., R.P.T., whose support was
critical during the last stage of development of the volume;

The editorial staff at The C.V. Mosby Company, espe-
cially Rosa Kasper;

Mary Ladensack and all the secretarial staff across the
country whose time was given in preparation of the man-
uscript;

My two sons, Jeb and Benjamin, whose love and pa-
tience during the conception, gestation, and birth of this
book far exceeded their age;

Last, but certainly not least, my husband Gordon, who
is the only one who truly knows what demands this book
has made on me and everyone around me; yet his support
has never dwindled.

Darcy Ann Umphred
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DARCY ANN UMPHRED

Conceptual model: a framework
for clinical problem solving

Although a physical therapist, occupational therapist, or
other health professional may focus on a specific area of
central nervous system (CNS) processing, a thorough un-
derstanding of the client as a total human being is critical
for high-level professional performance. The purpose of
this book is to orient the student and clinician to the un-
derstanding and treatment of a variety of common neuro-
logical disabilities by means of a problem-solving ap-
proach. A secondary objective is the development of a
theoretical framework that justifies the use of techniques
for facilitation, inhibition, and learning. Evaluation and
treatment methodology incorporate all aspects of the
client’s CNS, including overt and nonapparent integration.
The role of specific disciplines with regard to the treatment
of sensory processing, gross to fine motor performance,
perceptual cognitive processing, and emotional-affective
growth has not been defined. In the area of neurological
disabilities the overlap of basic knowledge and practical
application of treatment techniques is so great that delin-
eation of professional roles is often an administrative de-
cision.

A problem-solving approach is used because it is logical
and adaptable, and it is recommended by many profes-
sional studies.'*'®?® Part One lays the foundation of
knowledge necessary to understand and implement a prob-
lem-oriented approach. Part Two deals with specific clini-
cal problems, beginning with pediatrics and ending with
senescence. In Part Two each author follows the same
problem-solving format to enable the reader either to focus
more easily on one specific neurological problem or to
address the problem from a larger perspective. Authors
vary in their use of specific cognitive strategies or meth-
ods of addressing a specific neurological deficit. A vari-
ety of strategies for examining clinical problems is pre-
sented to enable the reader to see variations on the

same theme and thus allow better adaptation to individual
cases. Since clinicians tend to adapt learning devices to
solve specific problems, many of the strategies used
by one author apply to situations addressed by other au-
thors. Readers are encouraged to use flexibility in se-
lecting treatment with which they feel comfortable and
to be creative when implementing any scheme. Part
Three of the text focuses on clinical topics that might be
appropriate for any one of the clinical problems discussed
in Part Two.

CONCEPTUAL MODEL FOR EVALUATING AND
TREATING NEUROLOGICAL DISABILITIES
Rationale for development of a model

Traditionally, both short-term and full-semester courses,
as well as literature related to treatment of clients with
CNS dysfunction, have been divided into units labeled ac-
cording to a technique. Often, interrelation and integration
among techniques have not been explored. As a result,
clinical problem solving is impeded if not stopped when
one approach fails, since there is little integration of theo-
ries and methods achieved in the learning process. Learn-
ing is a sequential process in which the learner combines
new information with previously acquired knowledge and
integrates the whole.”"!""?2:33 Learning does not occur first
by processing all information and then activating higher
cognitive strategies. Rather processing of available infor-
mation and integrating that content into higher thought
processes occur in an elliptical fashion. New input is con-
stantly being retrieved from the environment while higher
thought processes are integrating the information already
present. Throughout life the individual is taking in new
information, processing it, and storing the content appro-
priately for retrieval when needed for higher cortical and
integrative functioning.®?
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NORMAL HUMAN MOVEMENT

A range of observable behaviors
Constant: leads to analysis of component

parts

Foundation for

1. Evaluation tools
2. Treatment sequencing

FLEXIBILITY OF CNS CONTROL

Based on neuroanatomy/physiology
Foundation for
1. Understanding of clinical signs
2. Rationale for all treatment techniques
3. Understanding of normal sequential
development
Changing concept
1. As knowledge base increases.
rationale changes

CLINICAL
TRIAD

LEARNING ENVIRONMENT

Deals with total person
1. Based on input sensory systems
2. Simultaneously active areas
a. Motor area
b. Affective-emotional area
c. Perceptual-cognitive area
Personal learning differences
1. Preferential learning styles
2. Difficulty learning through some
modes
Components of total clinical learning
environment
1. The client

2.Content leads to new explanation for
constant behaviors

Fig. 1-1. Clinical triad.

a. Internal environment
b. External environment
2. The therapist
a. Internal environment
b. External environment
Dynamic: ever changing

It cannot be assumed that new information (input), when
presented in fragmented units, will be integrated automat-
ically with previously acquired information to become part
of a functioning whole. This is especially true when iden-
tification of how those parts are linked to the total concept
has not been made. Repetitive use of the sequencing pat-
tern is necessary for memory. If the input (content) is to-
tally new to the individual and thus no previously stored
material is available for referencing, the new content is
stored in fragmented units but meaning is not applied. To
assume the individual could use this fragmented content in
flexible higher symbolic thought would be analogous to
assuming that first graders, on initial introduction to con-
cepts of addition, are ready for college calculus. The prob-
lem of introducing fragmented information does have di-
rect application to classroom learning and clinical
performance. Clinicians may be bound to one specific
treatment approach without the theoretical understanding
of the step-by-step process, thus lacking the base for a
change of direction when a treatment is ineffective. It is
therefore difficult to adapt alternative treatment techniques
to meet the individual needs of clients. A conceptual
model that allows for integration of all treatment methods
is one way to avoid this problem. It permits application of
a variety of techniques because it is based on thorough
understanding of the rationale or higher cognitive process-
ing behind specific actions by the clinician and reactions
by the client.

Widely known and accepted theorists, with the empiri-
cal support of clinicians treating individuals with CNS
damage, have identified a need for an upgraded, integrated
approach to education, especially with regard to text and
reference books. It is hoped that this series will provide
the background for such change. The conceptual model
presented here is based on principles of neurophysiology,
sequential peripheral and CNS development, and human
interaction and learning. Such a conceptual framework
gives therapists a foundation for future growth and change.
Discussions of treatment strategies are also based on neu-
rophysiological and developmental principles. Identifica-
tion of clinical problems and development of treatment
programs in terms of these concepts are the two major
goals of each contributor.

The clinical triad: components
of the conceptual model

The majority of techniques dealing with treatment of
clients with CNS damage incorporate principles of neuro-
physiology and normal sequential development as an eval-
uation and treatment tool. Both areas therefore must be
included within the conceptual model. Of considerable sig-
nificance also is the client-therapist interaction, which is
labeled the learning environment. This may be the critical
link between clinical success or failure. Fig. 1-1 illustrates
the model as a conceptual triad. All aspects occur simul-
taneously, yet each component has unique characteristics
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Type

Data recorded

Reflex testing

Gross to fine motor assessment
Age related

Presence or absence of specific reflexes and reaction related to levels of CNS integration

Presence or absence of a variety of behaviors consistent with a specific age. Often based
on first 2 years of life

Sequentially based on difficulty
of task

Activities of daily living (ADL)

Perceptual-motor assessment
Age related

Sequentially based on difficulty
of task

The ability of the client to hold a position, go into a position, or move in and out of a
position. Usually sequenced from horizontal to vertical, using functional activities such
as rolling, sitting, coming to stand, and walking

Ability of the client to carry out normal daily activities. Ability to perform early test items
that lay foundation for performance of more difficult tasks

The ability of the client to carry out a variety of motor tasks related to the age norm of the
test item. Often items are age normed through childhood

The ability of the client to carry out a complex motor plan with each sequential step in a
category of items based on the previous motor plan (therapist usually assuming the
client can perform many items listed above under gross to fine motor assessment)

and influences the clinical performance of the therapist.
Although each component is explored separately in the fol-
lowing pages, the reader should retain the image of the
entire model. This approach should help develop a ges-
talt—that is, picture of the client as a total human being
even though a specific aspect of therapy may be the focus.
When the client is not viewed as a whole being, the ther-
apist often misses critical response patterns such as move-
ment in another body part, a grimace, or an autonomic
response. These responses may be the key to successful
goal attainment or client-therapist rapport.

Concept of normal sequential development:
a range of observable behaviors

Normal sequential development may also be referred to
as normal human movement within a range of behavior.
Human beings exhibit certain movement patterns that may
vary in tonal characteristics, aspects of the specific move-
ment sequences, and even the sequential nature of devel-
opment. Yet the range of acceptable behavior does have
limitations, and variations beyond those boundaries is rec-
ognizable by most people. A 5-year-old child may ask why
a little girl walks on her toes with her legs stuck together.
If questioned, that same 5-year-old may be able to break
down the specific aspects of the movement that seem un-
acceptable. From birth a sighted individual has observed
normal human movement. Because the range of behaviors
identified as normal has been established, the concept be-
hind normal human movement can be considered a con-
stant. This concept does provide flexibility in analysis of
normal movement and its sequential development. Some

children choose creeping as a primary mode of horizontal
movement while others may scoot. Both forms of move-
ment are normal for a young child. In both cases each
child would have had to develop normal postural tone in
the head and trunk in order to carry out the activity in a
normal fashion. Thus the sequential nature of development
of that tone would be the constant and therefore a usable
sequential treatment process for habilitation or rehabilita-
tion. This constant also means that certain stages of devel-
opment or maturation of the CNS precede others. One can
feel confident that no infant will be born, jump out of the
womb, walk over to the doctor and shake hands, or say
‘Hi’ to mom and dad. Instead the infant must integrate the
sequences of rolling and head control. These progressions
lay the foundation for development of normal motor con-
trol, and each sequence takes time for mastery and CNS
maturity.

Two very important aspects of the clinical problem solv-
ing process emerge. First, the evaluation of motor function
is based on principles of sequential development. Second,
rehabilitation treatment strategies become clear when the
therapist observes human development from birth to
aging.

Evaluation. Four categories of evaluation are used when
focusing on a neurological deficit (Table 1-1).

Reflex testing. Fiorentino'' has developed a reflex test
that can be used on both children and adults. This form
of evaluation is based on the hypothesized level of integra-
tion of reflexes and reactions within the CNS. Although
the exact location of processing of many of these respons-
es has not been identified, the behavioral aspect of the
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stimulus-response pattern has been recorded for decades.”!
This reflex test is easy to administer. A therapist selects a
spatial position such as supine, elicits the stimulus, and
records whether the response is present or absent and the
degree of obligatory behavior. Once the assessment is
completed, translating the results into meaningful infor-
mation often creates a barrier for clinicians. If a client has
an obligatory asymmetrical tonic neck reflex (ATNR), then
many activities of daily living (ADL) are severely ham-
pered. Understanding how these reflexes and reactions as-
sist or hinder normal activities is the key to determining
whether reflex testing provides adequate evaluation data
for a therapist. Fiorentino'* discusses reflexes and their im-
portant clinical link to the analysis of CNS deficits in chil-
dren. This link is also critical when looking at the adult
CNS. Chapters 2 through 4 give more in-depth explanation
in this area.

Motor assessment. Thousands of evaluation procedures
for motor assessment are used throughout the United
States. Some have been standardized while others were
developed to meet specific clinical needs. Although some
of these evaluations may incorporate gross motor, fine
motor, or a combination of both movement patterns,
they generally focus on one of two types of develop-
mental sequencing. The first is age related, and the
second is based sequentially on the difficulty of the
task. Both types focus on early movement sequences ob-
served in humans.

Age-related motor assessment. Gesell and Amatruda'
recorded many test items still used on age-related as-
sessment forms. As researchers have improved their
skills in assessment and children have accomplished
tasks at earlier ages, the specific age norms for test
items have changed.” Yet the concept has remained sta-
ble, and its popularity as an instrument for evaluating
small children still persists. As with reflex testing,
problems can develop in the interpretation of test re-
sults. A combination of reflex testing and age-related
behavioral responses are often used with the neonate.®
Understanding the tonal characteristic of in utero gesta-
tional ages seems critical when evaluating a premature
or high-risk infant. This area of assessment is relatively
new, and literature available is sparse. Clinicians inter-
ested in this general area are referred to Chapter 6 for
additional information.

Sequential task motor assessmént. The second type of
motor assessment based on the sequential difficulty of the
task is more frequently used with older children and
adults. Semans and others® distinctly illustrate this area of
motor assessment. Their evaluation form has two sequen-
tial components. The first is the scoring key, which begins
by having the therapist position the client in the test pos-
ture. The client is asked to hold the position and then
asked to independently assume the position. If the therapist

is unable to position the client in any of the test postures,
the client is not asked to attempt independent position. The
sequence of tests, starting with a totally flexed position, is
based on the difficulty of holding or obtaining progressive
test postures in a specific spatial plane. The nature of the
test items within each spatial position gives the clinician
the second sequential component within the evaluation
form. For example, the following three items are used to
evaluate supine positioning. Test position 1 is used to
evaluate total flexion. Position 2 is used to evaluate flexion
of one limb while the body remains extended. In posture
3 the therapist places the client’s neck in flexion while the
body and limbs remain extended.

The sequential nature of decreasing the amount of
flexion in the supine position while asking for isolated
flexor patterns has an inherent developmental base. If a
client has excessive tone in the supine position, usually
that tone will have a strong extensor component because
of the influence of the tonic labyrinthine reflex (TLR).
Taking the client out of total extension and placing the
body in a total flexion pattern have strong inhibitory ef-
fects on the extension. Therefore a client can more easily
comply with the request to hold a whole flexion pattern
than to hold one body part in flexion while other parts re-
main extended.

Sequential task motor evaluation tests clients in all
spatial positions. In addition to assessing motor skills, a
therapist can extract important clinical information re-
garding the function of the client’s CNS. Range of motion
(ROM), reflex testing, auditory processing, sequential
perceptual processing, and motor planning are but a few
of the areas from which the therapist can gain vital clin-
ical data. Results of testing also can help direct the thera-
pist in selecting additional tests. For example, detection
of persistent reflexes may suggest that a reflex test would
be appropriate. On the other hand, detection of certain
perceptual problems, such as auditory or temporal se-
quencing of a motor plan, may direct the therapist to spe-
cific perceptual tests. Many motor assessment tests also
give clues to a sequential treatment plan. These methods
proceed from easy to complex, often incorporating reflex
integration and progression of the client from horizontal
activities to vertical activities such as kneeling and
walking.

Activities of daily living tests. ADL evaluations are fre-
quently used in adult testing, for example, following
stroke or trauma. Forms for testing vary from clinic to
clinic in specific tasks, number of test items, and emphasis
on gross or fine motor skills required, but the formats have
many consistent features. Categories are sequenced from
basic motor skills, such as bed mobility, to complex motor
plans, such as dressing.

The items within each category progress from simple to
complex. Early ADL evaluations were designed through
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trial and error. Therapists realized that clients needed bed
mobility skills such as rolling, moving in bed, reaching for
objects, and rising to a sitting position before they were
ready to achieve tasks such as transfers. Transfer skills
normally precede walking activities. Achieving functional
sitting and trunk stability is critical for addition of more
complex upper extremity and trunk skills, such as dressing
and eating. Thus the sequential design of these tests de-
veloped thorough the success to failure ratio of the client’s
achievements.

Determining the reason a client cannot achieve bed mo-
bility, including moving in bed, rolling, and coming to sit
patterns, can be an important question. This individual
might first need to modify and control some reflexes before
attaining success. For example, if a client with head
trauma were dominated by ATNR and TLR, then rolling
over and general bed mobility would be prevented. De-
pending on the movement patterns the client used to come
to a sitting position, the two reflexes could also prevent
that integrated motion. The ATNR would prevent the
client from using a prone to crawling to side sitting to long
sitting pattern because as the head turned, the arm closest
to the skull would flex and be unable to support weight.
The same problem would exist if a client used a side lying,
partial rotation, coming to sitting pattern. The TLR would
on the other hand, stop the client from using a symmetrical
supine to sit pattern, which requires neck and abdominal
flexion in a supine position. These same and additional
reflexes could hamper transfers and disrupt more complex
motor plans to be used as part of the ADL assessment. In
addition rotatory and postural skills used in bed mobility
are foundation skills for transfers. Without these skills
more complex activities such as transfers or dressing are
impossible. Thus ADL forms have a developmental base.
Reflex testing and motor assessment data can be extracted
from the results of an ADL test. Similarly, after evaluating
a client with a reflex test or motor assessment, a clinician
should be able to deduce the majority of test item results
on an ADL checklist.

Perceptual motor assessment. Psychologists and edu-
cators have developed tests that are frequently used by
therapists evaluating both children and adults.>13%>3% The
results not only provide data regarding gross and fine mo-
tor functioning but also focus on many specific perceptual
and cognitive skills. A clear understanding of the normal
development of higher-order processing and of CNS dam-
age is vital in planning successful treatment of any client
with a neurological deficit. Ayers® has been a principal
leader in theory and implementation of perceptual-cogni-
tive sequencing related to both physical and occupational
therapy settings. Her research emphasis has been in the
area of learning disabilities, but her concepts and treatment
sequences have far-reaching implications. As with the
other forms of evaluation, interpretation of the results in

each category is the most challenging aspect. Because of
the complexity of higher-order problems encountered in
this form of evaluation, interpretation of the reasons why
a client may not be able to perform a specific test item
may be overlooked. This interpretation and integration
problem is significantly influenced by the medical-model
approach to evaluation, in which a clinician identifies
problem areas, evaluates only those problems, and then
treats them. If instead therapists evaluate systems, they can
then determine what perceptual strategies are functioning
when the client performs successfully on a test item. Once
analysis of intact systems and their component parts has
been made, specific deficits in those systems can be iden-
tified and approached.

All four categories of evaluation are based on human
development. Each clinician should use whichever form or
combination of forms is the most conducive to his or her
learning styles. There is no ‘‘best form’’; each has both
benefits and problems. One of the characteristics of a
highly skilled therapist is the ability to extract essential
information from a variety of sources. The skilled therapist
looks beyond the obvious interpretations for subtle clues
to CNS dysfunctions.

Treatment sequences

Developmental sequence. The concept of using normal
sequential development as a treatment strategy is com-
monly accepted by therapists treating children. The use of
this approach with adults has produced conflicting results.
The real controversy over developmental sequencing may
relate more to the manner in which the activity is intro-
duced rather than to the activity itself. If the therapist pre-
sents rolling as a childlike activity and expects the adult to
get on a mat and roll like a child, the client may perceive
this activity as inappropriate for his or her level of devel-
opment. If instead the client is approached with an expla-
nation of trunk rotation as critical for transfer skills and is
told that one way to work on rotation is by rolling, then
the activity will be better accepted.

Sequential development as a tool for treatment is en-
hanced as a therapeutic intervention with the realiza-
tion that behavioral changes result from therapy. Once a
goal or behavior has been established, then the compo-
nent parts necessary for attaining that goal can be iden-
tified. A thorough analysis should be made of any activity
and its component parts—with the understanding that
each component part may have its own development se-
quence.

Table 1-2 illustrates a developmental sequence activity
testing scheme. It also provides a form for the therapist to
use in recording key elements, with the first entry filled in
as an example. The first activity focuses on a horizontal
movement—rolling—an important component of indepen-
dent bed mobility. Knowledge of developmental patterns
makes us realize that humans roll by leading either with
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Movement patterns

Reflex reaction Reflex reaction
to assist

Necessary
perceptual Treatment
to prevent concepts sequences

ACTIVITY: HORIZONTAL MOVEMENT—ROLLING
1. Start at head ’
a. Head flexion with rotation or head extension
with rotation

tial progress

2. Start at LE
a. Supine to prone: LE: flexion, adduction, internal
rotation, followed by trunk and head in appro-
priate progression
b. Prone to supine: LE: extension, abduction, ex-
ternal rotation, followed by trunk and head in
appropriate progression

Neck righting

b. UE, trunk and LE follow in appropriate sequen- Optic and lab- Asymmetrical
yrinthine
righting

Tonic labyrinthine Limited at this Modify reflexes

reflex level if therapist preventing
elicits response behavior
manually

Complex if thera-  Elicit neck righting

tonic neck pist expects via any number
reflex client to perform of treatment
from either audi- techniques
tory or visual Use facilitory or
cues inhibitory tech-
niques when

appropriate, ac-
cording to de-
sired neuro-
physiological
response

Comments: When would you facilitate neck righting versus body on body on head righting and vice versa? Why? When would you facilitate one coming-up-to-

sitting activity versus another, and why?
UE, Upper extremity. LE, lower extremity.

the head or the lower extremity. Therefore two alter-
native sites for facilitating rolling are identified, and
methods for achieving head or lower extremity move-
ment are established. The behavior is then broken into
its component parts. Identifying (1) appropriate move-
ment patterns, reflexes, and reactions that assist or pre-
vent the desired movement and (2) perceptual concepts
necessary for adequate performance of the task give
important clues to appropriate treatment strategies. Un-
derstanding the movement sequences, as well as multi-
ple factors that may assist or prevent attaining the desired
movement, allows the therapist flexibility in designing a
treatment plan. Thus the therapist might work on appro-
priate patterns while the client is in a horizontal position
or might help the client break the movement into compo-
nents, approaching them from a sitting, kneeling, or
half-kneeling position. Creating an environment condu-
cive to client satisfaction and supportive of client needs

can of course be considered at any time.

The second activity introduced in Table 1-2—coming to
sitting from a supine position—is more complex than roll-
ing. Three different patterns are presented in the order ob-
served during normal child development. A child first rolls
from a supine to a prone position. From a prone position
the child pushes to a four point position, rotates to a side-
sitting position, and then to a full-sitting position. The
child then progresses to a partial rotation pattern and
finally into the more complex adult sitting patterns by the
fifth to sixth year. Children and adults with neurological
deficits may find that for them this three-stage sequence
does not progress from simple to complex. Abnormal re-
flex activity can dominate and severely hamper successful
accomplishment of one or all methods. Analysis of each
of the component movements determines which pattern is
most beneficial for each client. Although a developmen-
tally higher method may be easier, each sequence of the



